\\ww‘}

: 1'15@?15?}#! B
A Uwu

P S bk o
-—fﬁ?iapp- .c°§ im specifics

S M’/’d:g:ta s:s:ml

ﬁpmg:ramm b lesie devies) (PLEH o

array) 8% ~f1~'
T b

L RIE 1
i J‘i%&;?‘ ERRTAEE TR T

CEERE L TR R R g e R R Y T

BRI = tea Lo, BBV - A0T FUT - UnER RS hE SRER I BT,
ST D TV D b e BT O e s TR T B

LI St

s o

Petitioners' Exhibit 1002, p. 751
AT&T et al v. ASUS Technology & Celerity
13-6 IPR2024-01142



PER PEST

BRI 17— o AR TR DR LR,

ezl )

=R
§¥

TR, .
g A R

PRt

Petitioners' Exhibit 1002, p. 752
AT&T et al v. ASUS Technology & Celerity
13-7 IPR2024-01142



Lol

PRk i o
e HEN o :
FiRd

Petitioners' Exhibit 1002, p. 753
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



WISHNATIINAL SEARCH REPORY o
§ O AUSIOE D2nse)

ms&s SRR R I SRR SRR TS
R e

. st b Rl B M, I o B s ST G
% SNDERRANID. )
BRI S PR Rt Refvivan e RN
TN CHIG S
2 ‘\: @r 3 S " e s %

T

3 R Y T R D e
EPO-iatornal, BT Oedg,  THSRED,  QORPEROEX

SRR R
Sa | e ot Wit FRRAER s S 3 Sty i QO
3 mw:w&ﬂw & mamm SO R ERED &
%ﬁ e 2088 QMS-L‘% 18}
absirast )
purggrachs T0061Y, Tesesl. O0INY -
gragrach 1028 e
Figure 3
¥ i&} Eﬂwmaﬁié & {’é\-‘“‘-’l’ﬁ \'\ta ? TV SORRALG 1.8
] » EFIY: VILPPHLE RETTT 9FT) 'MNMS%&& :
&&, &mt‘ ed sa\mws\{} 3
:'&i&-‘l?i& : .
vegs 5, 3y
pege f Tl 30 e, Hiw 83 3
Fags i§¢ Tiog &~ page I8, TSoe &7
Figurss 1.3
.‘_.Ff.‘w
g}' mnm Sty peees
Ll g S
»a.x)mv;mmma»»wﬁgw e\‘o«‘{\ R
TR s g e
vy el e R
L m\@w\ﬂh* %&wf:mww\u&&mem- B AR EUBRITE MRAT R 38h mmm«
o RN e spnt oo o optfiey i m@wmmwmw&w-mﬁmwwmw
G oxm-cs-o A6 RO It w
+ mh IR T X Pm\ 3 k J
bdao Tona pdzoﬁ" 1&0{@\%\)&. ; thb‘w Y o e B R
D i obind! EaaaqRbore o o Nitnareorsel s NQm.wlwsdmNnxwao.mmNnmm
¥ Erremshay JOOK . RSSO0
RIS A Tt - obrecr B o B § Setradtel W
3D, DU, S0 SRR o
ST e, fudansser, Wuberd:

R RSN Yo :vag

O
}
g}

Petitioners' Exhibit 1002, p. 754
AT&T et al v. ASUS Technology & Celerity
13-9 IPR2024-01142



BITSRMATIINAL SEARGH REPORT

W epticedtion A
PLTAUE SRUGELRoRED

Q‘a«v}m&s@\ VETARS RNV COYTIRERWVLT TR BNRWRAARY

Rt g

PR R m ST R

PRI SRR K,

¥

W 2034938178 & \mwm fit LSJ“
N AEPH Jeed (28080401

: a&str .
PRI Ly Yhae foe T &
sage -3, ‘Hw 3 ms :
psgs E:n i 3 ?&Q«\?. 3
x,s.ges 8, 1 3

.,E

B ZO0RATENIBN AT R
THEDY 1% Beoiigier 3
Farsgeagh U] -
?*ﬁh?‘; E

g ‘wms ]

3 Presedur 1989 'f's;, S
TR TRNRIR E Times B Tine &

e

aoiwmB e Mne B = oohae 8, Vw82
Figues 1

1.&

ooy B

R R ANY RN

1910

Petitioners' Exhibit 1002, p. 755
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Broeosdidnd applisetien N

WIFERMATIONAL SEARTH BRPORY

_ o PRTAIS000, BG5S
SRR OO PR Pouve S TR
PRI TR copeant S [y N RSN

US EDESINMRE AV E9HR0G §F JemE R 3&-@@~§0&&
' HO 2pUSBEZSRY Al 872008

SRR WY JOURGASY AL 211

SI-84-p06 &Y PUDSOESIAS AY QAR
% TosNnRRERK &3 T

US BOGEIDINED AL IS IBWNGR  NORE _
£P DFS5867 A MSREE S T A $1-13-220%

dgey

g 8
o

WD 2094TB
WS REesENT

e
T

FATRIAERAR R N SR AR

i
E

Petitioners' Exhibit 1002, p. 756
AT&T et al v. ASUS Technology & Celerity
18- 11 IPR2024-01142



ETEE

.EF‘(&'{- JBE, BRIEH. O
Bl BFCELCT, OF, G G i

SPEENTH, GHLHE, EE WA A, 0, 8L, B2, TP, 20200 BACKRE, 22, BY NI K2 MO B T, ThE

TR OLL 07 D8, DE LI D2 ED

C,,L'*{,LR,LS;LT,LU,-L"!‘,L;,MA,MD i ME\ L W&HA,FM (LR 21 N”

(P43 A 10

(T

(TR A

(FORIA 1081

Fr4arEIE A

(7aEAE A,

L

=
g1
=2

1
o
Pl

CHAEIBA, 1D0RTRAS

(PAPEIEA. TR0 1243

CPAEIR,

LRt

]

PR

JEELERBR LT,

&

i

A

REors

3l

=

RO

SSE LSV, TS TH, TR T.\,Tr_,'f;;,u;w.rﬁ;-,i_xs_:,;.tg,.xga., B

12

(o]

BE - G Ghe HI MR R T8 T, TN 35, JB HESHG

H 24

DR BR BRI FRIGE GR HUL TEVTR T, LY LU LV G, NG PLL PRI EE, 5L S}-’.,'{R},GM-BF,
L 0L NEL S0 TEL TR, A MG, 8L A AT AL A2 T BE LB BRI, BY. B, D, 0, £, Do,

GoHH R HPLRRL RZ LAt

£¥. PR FHIRL BT RS RL o 3D EE ARG 8K

Petitioners' Exhibit 1002, p. 757
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



FRANEIE A ANNITI0TS

(FRESEA, 11

(743 R3B A 100127198
(PAFFEIEA 100 18T

Ry L il S T S [ e,

SEARE, B FaId Fe-oTob BEAF T

EETS EEIS FROZ FFOD. FF2F HHz2

SRZUYBABG- BDOY BLOY CADR D&MD LEDE PADY GEUOR EDOR

o
gl
o ]
2]

Petitioners' Exhibit 1002, p. 758
AT&T et al v. ASUS Technology & Celerity
13-13 IPR2024-01142



Electronic Acknowledgement Receipt

EFS ID: 33995353
Application Number: 15656882
International Application Number:
Confirmation Number: 7223

Title of Invention:

METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING
BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Yu-Hsuan Guo

Customer Number:

106622

Filer:

Sang N. Dang/Sandy Kim

Filer Authorized By:

Sang N. Dang

Attorney Docket Number: 1426-134.101
Receipt Date: 12-0CT-2018
Filing Date: 21-JUL-2017

Time Stamp: 14:04:20

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
53874
1 Information Disclosure Statement (IDS) 1426-134-101-- o 2

Form (SB08)

IDSasFiled10122018.pdf

d025e63ab860f3cc02e55395eca285c85514
3947

Warnings:

Petitioners' Exhibit 1002, p. 759

AT&T et al-v-ASUS Technology & Celerity
IPR2024-01142



Information:

This is not an USPTO supplied IDS fillable form

1799293

2 Foreign Reference JP2009500967.pdf no 13

8251ede8b9ad381ca765d47c2dfbfced 557
6544

Warnings:

Information:

1698522

3 Non Patent Literature NPL--KROfficeAction.pdf no 5

15715€7f357d97b2f4c2630fd0e34c278725)
c281

Warnings:

Information:

108887

4 Non Patent Literature NPL--KROfficeActionEnglish.pdf no 4

329b9f44a6f6d9560d3413a02dcc04ec2071

Warnings:

Information:

Total Files Size (in bytes): 3660576

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.

Petitioners' Exhibit 1002, p. 760
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Doc code: 108 PTOISB/O8a (03-15)

i cevintian: lafar ey P PRSI NGy Approved for use through 07/31/2016. OMB 0851-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Tragemark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papemwork Reduction Act of 1685, no persons are required 1o respond to a collection of information unless it contains g valid OMB control number.

Application Number 15656882
Filing Date 2017-07-21

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Guo, Yu-Hsuan

L At Unit 2416

{ Not for submission under 37 CFR 1.89)

Examiner Name Ajit Patel

Attorney Docket Number 1426-134 101

U.S.PATENTS
. e . i . . RPages,Columns,Lines where

E)ggrrlmer Cite Patent Number Kind lssue Date Na“.’*e of Patentee or Applicant Relevant Passages or Relevant
initial No Code! of cited Document

Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.

U.S.PATENT APPLICATION PUBLICATIONS

Examineri .. Publication Kind | Publication Name of Patentee or Applicant Pages,@oiumi:es,i,mes where
. Cite No ) Relevant Passages or Relevant
initial Number Codel| Date of cited Document . i
Figures Appeai
1 20130223487 2013-08-28 Zhou

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examineri Cite | Foreign Document Country Kind | Pubilication Applicant of cited where Relevant 15
Initiai* No | Numberd Code2| Coded) Date ppacant of ¢ Passages or Relevant
Document )
Figures Appear
1 2015-523757 JP 2015-08-13 Ying Li i:]

if you wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS

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

Examiner| Cite
{nitials® i No

re

Petitioners' Exhibit 1002, p. 761
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142

EFS Web 2.1.17



Application Number 15856882
Filing Date 2017-07-21

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99}

First Named Inventor | Guo, Yu-Hsuan
Art Unit 2446

Examiner Name Ajit Patel
Attorney Docket Number 1426-134.101

Office Action from the Japanese Patent Office in corresponding JP Application No. 2017-141428, dated August 28, N
2018,

If vou wish to add additional non-patent literature document cifation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw ling through a
citation if not in conformance and not considered. Include copy of this form with next communication {o applicant.

1 See Kind Codes of USPTO Patent Documents at www UERTO GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPOQ
Standard S7.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
+ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. 5 Applican is to place a check mark here if
English language translation is attached.

_ Petitioners' Exhibit 1002, p. 762
EFS Web 2.1.17 AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



JP 2815-523757 A 2015.8.13

(19) ELREHERT (F) o R EF & 8Q Q1 eHEEARES
$eFe2015-523757
{PR5-BI3THIA}
3 RE BRITEIE3E(A8.8.1%
(51)int.Cl. Fi TP e {2
HO48 7718 {2008.00) HO4B 710 A EKOE7
HO4W 2818 {2008, 0%} HO4W 28716 5KI58
HO4W 7204 (25804} HO4W  72/04 124
HO4AW 1628 (25804} HO4W  16/28
HO47 8840 (X0, 63} HO4 }  15/00
BEREFR AR THSEREE RER @0 EH BEECR]
CHHLESS FEER2015-510180 (P2015-500080) {71 MEEA 503447036
{86y (22) BEH SERISEEAF J0H (2013, 4. 30} HLAY ELVFPIRIZA FTe—
Bo) BRI E ER2GEINRLE 2014, 106.30) BEFw R
Be)EEHBES  PCT/KR2013/003713 FBEE - 443742 - FarE—§
BN EBEEEES  W020L13/165148 S e - D U o N S
B EBELAHER SES2SEEILETH 2013.11.7 —w-129
(D ELETRES 61/640,540 T4 ISR A 100110364
(32) B5eH SER244E4 8300 2012, 4. 30) #EL KHIEL EH
(33 \SUBERE SRE IS T %EE A9
@D EAETERBE 01/561, 650 TAVHERER - F&42 75082 -
(32} E5EH FR24EGR 190 (2012.6.19) ) I ,mwr CH e KN 7
@ ELETBE  REWUS —F AR T 3500 T
(B WaETHSE  13/837, 099 &xyb-iza
(32 WA FERosEIE 15H (2013.3. 15
B EEBEERE KB
BHEHIIR

54 [BEOEN BEOTIFHEFETIBREC AT LRI Z258F 4+ 2 3 A0 LEE OO ORBRUFIE

BO0
7’
\ N
[
AN M y TR mg_m \
\ \ %
/‘é*)z{.r) 7 /7‘“)"' 7?’ L\{) /vg‘q,\"h S - '@;3_\‘ Hervar ;mwzw
£ Gl -
s e E i — INE, TN
T T HGREE 0. BRl P SN L\“&» [ 4*

-,
"

gy 4 Nelwork
7 {5

H)
il 1U Lm éigj
;%Q“M gt U EiL, & 61
W ’S’fﬂ\ HEB SHALPD
/”LE&}ES@L\( HumP)
= J«TL/ﬁ

SHD N —Z R0

Petitioners' Exhibit 1002, p. 763
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



< [ [ = -
== N o < L
(2]

o ¥ ¥ e o 23 R e ¥ N
= W PN o B, N AN = A
= & Com X E OO 0 W B o
S = o = 5o | i N 8 S
= 3 W ia 0 &R W D ol A &
P~ N i KN R LRSI Al T M e ™ A
~ o 3.J A B oE D e o w 34
QJ. %d)\ N ﬂ/\ 2K % H& ﬂ L5 ﬁ I il ,f?o.»,
W ¢ e s b N & = &
= IS 2 . B oo e N e
£~ e U “ 8K S o %
& 3= i e i 41 g
o H LA O Q ke I
i N SN , ., % . gl
o RS M - A [z A bl o
A < 00 N e X OB 4o 4
N | O o ~ NEGe  w j
i ~ 4 14 S 0 N SR ~
~ N = I -~ ,W S j =
/.\ o8 N Wy Wk ;) =, o
oY [} N =
S = x = N 5 =
L ¥ . < AN V. i Kl
N i T NN = N
Ry S 232 o B T e
i R . LA 5 o
i B oEmEoow 3N iy B
- = SR TR I it #
i 2 cEW LW i e
= L DR AR B W L o N 112 =
s} S ~ 18 g & & - , 8 ]
& O e i 4 M0 T

0 iR o ¥ " +0 O, W

Y - o o ) o BR

v S oA Y- v aoE OB

i Do o = L6 Mo e

= R e 7 & B e

IPR2024-01142

Petitioners' Exhibit 1002, p. 764

AT&T et al v. ASUS Technology & Celerity



(3 P 2015-523757 A 2015.8.13

vEFEBIZ, PRDCCHESDT
MAOTME(COMPIERD & &1

y L=
B

ne Rk

R £ a DCCH ENEiE 0
E & Bl STHEL T, Bl BELL,
B EE DO HAEEBICENTARERESMEIHLOS Db
DERE L.
FE 10

P

E B
i

T oo ot If

U
<
)

S

[
3

gD A Pig s —2iKH

iy
P);

naHrEd C

WX e Z 5
HINhE3so % IH 5 o
(G5 #1E 8 ]

il
r
2
\
NS
55
P

iz L Tiizdb CR ST S M
[ i 5 OHE HTEEEHBET S,
0 O
i H o
FOXE(T x)E— L&) EETZER L. 20
LEh—-DOFEMBIZ XS Bl A Uy
R W{(PDCCHY®E

R
U

-

-

BCCHE., Wil —

D\
Ps

o oo .
& B ED X (C R ST
DDT x ¥

S ey pfe

g 7

-

Hox -3

30

BT LR

B
e

R < dA
BIh

——
oy
3
DN
o le
vl
=
A
-
~
0
[}

> R g L. &

RESILT s BEREE

B—OCRCEFHVWIHEZ DU IO T x V- LEBI 28 PDCCHETS AR 40
)

i
[

+taoT x

i

peut e
=

SE B
CHZMBETZBRE, D3 50PELE -~

UTHWIDE

~
54 A HiEC P

LDFENFRCT

# %

4
\J

<
o ef

4

o
3
Y
p=T}
res
5

2
Ve
Pt
[
Y
p=il)
T

50

Petitioners' Exhibit 1002, p. 765
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



P 2015-523757 A 2015.8.13

[ > < o =]
< 5] = o
ENE O oA oE PR b o 4 : DR = 7
A4 3 =4 wh v = y [ ~ = L L R AU c s - = 9 — 4 2
f s \ D . - =g ) = 7
e o K As Al S ] foep PHEEE E , e LoD
v .y A, %, > A N .ol .. =L RadiRieN
RERIS iE =\ 0 EX] A Q AU o g - - 7A o
v f o~ WY aZ , & N e - = = oo
. % E o6 ! ] 2 N oo S EE e oa SN
s wg A3 s o a@ o " &2 Q Ko owy T . [N o LN
18 + A+ A~ : R o g T
s o e < o e L SN
SN aJ o] AN o g A) 4 , = Loy B
W VS . o
~ ! I . LA =% ’ ~—~ ¢
B N r,mm ) - AN Q0 —~ .
y BE T e o £ &
nunu .%/\. ;er \0,,, Y = 7 o= = e N
o h =4 o 'S = ~ [
A kN o . P
T =N = = & - ; O o T g
ANy o YRR B3 _ > ’ - o T bV &
- T i \ ) his N
-~ . FoT oo — g
£ O 5 o g e
{ ‘
N = jon) N — - @ o o == oo
: REN P o WOV RR pt A=y
35 vJooa, g a0 o iE T
e Iy P, wooe W TR g
! = 2 lm s T PR AR Y
i T*MVJ.& » N C T
. — N
i o I T
ki = NG :
e % R ! A ~ oy
o C o ~ 4 X T e} o )
\ o >
o ~ e o0 = i T
4 N N \
| R RuliViy WA w
. ,‘
5.
0 ;ﬂ. U L - e 7 =
3 s « =
- L6 3 ] RN
l4h]
- - P - S
N & dz * wo N IN o
U -
¥ 5 [ui=2d = 2 .
% b S, ®AH = .
. o —
N N o ‘
S ) =
. .
“ JAs v F e ©
2oL AEl = o
> ’ b =y = i
= . U] [ i Bl . ~
— ) “ L e — 4
s Y SN et ! #® . =
15 o -
AR 0 5o W o ! @
h ~ e
4 ’ ) N n 4 - ' P
S [ A 200 g A - ol
o Pt ; a7 4 : 3, - -,
LA w B E I #® # i > £
EE 2 & =3 5 - D o - # ,
v : by A ) ) : v
EE o % K - 7 e
N 4 N E R N0 R o SR e
- SRR RS N g 1 = X —~
oo a i W i ~ - MR e Y
o~ EEE . g T =
R g L —~4 - N a - % oEES B
— L N R ) - - - —
U_LL_MM/_ ’ =+ D i A o @]a/m@ﬁ L +,7U;. A\UPMP& EymuHu,
- i . . o - - A
— X & W e J — R B U S R - § © N SOIEQ > E
\ H SN R (3 . v ~ LD
PRI Ny ~ g T . P et o
N B 9 K Af R o B M o L = oo o = # ] oW
. N re. o3 - . % L
AN D BogoodGHd e o R T N SN IR
my i) - e | 4 S RENPUR -~ —
W o ZeERE ERo¥kBOoRY « o @ L, = e ] T, o oadt
J frvu =l =2 i i Sz o o N -
BEEE B W ™ EER- - @ #® e o SME-TTNRO ,EQ

IPR2024-01142

Petitioners' Exhibit 1002, p. 766

AT&T et al v. ASUS Technology & Celerity



~~
Ly
Nt

P 2015-523757 A 2015.8.13

L. PG IC Y THLZCLEE. BEEENEZ LD EBENT1I 000
LRI E BT EE BT L EBT., RAL, HETEOCERINLEAR
R S, ADY A XBEANENDHE, Ry P T

o N

Uy IAg N T EBEMERIBER NP A N BT S B

N

5
S
=
2
|-

=
SHR
2
—

&

S

oo
o O3
~ <
(W)

Sl
R

b

m
P
<
)
W
=
G
/
Jii
Z
W
f
-

H
=
4o

SRR SATEN | IOYE

-‘
&
Y
i
N

i
-~
N U
O
Ao
%
(e o
P &
Ry
P
m
=
b
fan)

IR

Zim
{

.‘
-
R

RO @

1 hed

MEHEARBEN D, CEECOORMREEET S EH

YIFEFEHEEIR LT Oy 2

r ey 3 1.
bl b
iown l i

CCHE, 2D

coe S 1 gna

Ei#EL, #ia P D 20

5l EEe, il
P K L S

PDCCH® WEPDCCH
e DT xE—AiE., Wt TxE—4%
r e n ¢
Ehad, —0O T xE—4LF., E—-L#3F%E:

%
oy ik o B A R S Fo
BoYTHERERZED,

@]
-

.u\\x,
N

I
—
-
w
)
@
o
e
-
o)
D
—
g

30

HEFREFE N
OEBEEEEE

mbaitd -0

il
N
=
>

(-
Ry
I
L\.‘

&
i

NI =¥
¥ 7
;G
By
AN
N
o oF
S
=
—~ T

ownl ink ¢ont
WEd, flaEdPDCCHIE
¥

N —

—Lold, §iET ¥ L EE

m
s
o)
@]
T
N
R~k
\
.y
BN

4

C
X B Ll T E
A Fr e o B
CRSHE

vy e e o
CH&E., i

o

fic, reference

7
U
N

X ?“'ﬂ ~~ N

YR O U — A 40

i
[
et
=

i

DS S

ElLHEEFYy 2L - LB

7 oo P o

B i o> R OB A ]

o

> = o &

: <o
Aol

BT ABEaaORBHEICS S HEE R TS R EKmTH S,
M2 Al AHROEBEHIC XD EK BMEBONA LAV HEATZ S L (high—1
evel diagram)ZryHHE 0 50

Petitioners' Exhibit 1002, p. 767
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



< [ [ = -
— [aN] o < Lo
(2]

I O | PRATP L e N B e N S g ¥ AN = o= & = -
~ B LW S W O S - S B T SR N S i S .

S =R - VR N O N - JBOOBR oy T BB 8 m om How W
= % o ® sy & S & B OB & e ®¥ & W E £ v v ¥ooa ow
A - 4 Dl L e ® .o 9 R OS®/® N ® - & o & a oA T a oz
Ly e N A o N R . N o . . [
S R oo w We g R W OWE OE N E ] 0§ e 0% ,u o o
o w© X - R N I N T - S B S R R T e w0 © ~
A N N - - ! ~ 1 | e | =S
g N oo NES D 2w Ak 40T g o woa oAl oA L
A - NEoNT N m I ke 8 A S R ST
g N . 15 T N oA N {5 WK =N ¥ A B AN AN N ] i
x . BT, P BN G W4 S BN
= _ & & owa o T BN B
< . = 5 oo W DN ERN = ] AR 2 B IR & e D
Y . & el ENN e N i ¥ g % 4% Ne m - §t & } A & ™
< - ™ AN oW 7 TP BONg A BoF 5 ] N é 3 Y - froat m Al IR < st N
& T 0N HZYI X&K NQw 2w fh R H O Eo% Y o 8 8 2§ %= §
e #® . owm WXk | E ] P E LE g B » ®E_&E W o omooxmoos#a BN A
koe | BN o ¢ oA i N 5 = i \,vr. e L N < o N 3 Ay o
i e = K C O QO h I~ X ¥ R X, o} o - O o SN Koo
® N T ZWEN O Z®A M I Ao N = = MR N ST
¢ N e e T 5 S S B e e E®oOo®E OB N
< Fao L ENE Huowom Ry OwooY o w0 EE OB o8 b
EREEN Tt e i s B2 o L0 LR ﬁ P e NN e e e 0
I I SV N NI R S Y O 0 R e SRR SR S W A6
W W SR e R 4 e PR oo M, ool
B HOE O MEENE [ E 0L E EFE CERrE EHEE o=
2 8 B #  «X#EJE M OE B o SRR IO R S = K 80 &
Ro2 8 R _EeHHR = RO RGN E s KR i o 8 B
e B 9 _WEGNMQ 45 o Qe NOROE S ~ : %o wo
SIS B N SIS N it o o= R K e 16 E K E G 6 8 kR E R
¥ OERE JH oL ¥hE @ 00 B ¥ R OKDRILEPRKRLERE P LE K #
[ K K 0 ey w T P pm SC ORI o o ™ o BB o 1T e 3 (SO | I RS | S,
M e 2 m D T ey N | S oo~ D ® S N = o o
N o o o - B 0o W oo oo TN o TN e 48 e e e B e Y e e g NP NS B VR oV
- w,@ R .7.\7 [} WMN boed .LL — o %@ (-] MWM [} Lﬂu/ fed e %5} (-] o [} i R N — o o (-] }m - W/\M R Wﬂ [} [} w@ R L%,/y [} v,)o -]

IPR2024-01142

Petitioners' Exhibit 1002, p. 768

AT&T et al v. ASUS Technology & Celerity



< [ (e < [
hand N o o Lo
(2]
— = o m - N N . - -
o I Ne e ~ A ~ ~. W = = W N 8 o vy e AL D, r) i R 3
) R Q agyive i Y [ p
3, . ¢ " . \ ey = iy e + tor . » -t BT 128 - P
- N e N oo ® o®m e LRI SRR e S, © iF o P o & 9
) - - ) g X - N - i &V 2 * <
-~ N & & B = = &4 e = o RCERY v .. = 4 g . < P ;B o
< e i o ) - i A . P I LS L. — G = B tJs
2 S B K woo® B R N, e . il vt e
. [3+} NS [ =, el o hi’d o ﬂ,:“
= ¥ W @ B Do Do B Tame o oy DB D
- &~ o { — o WMo ToAU R
—. - - i = -~ e P d
[ 3 7\, 4 = A~ N AN ,@ o w 7 = . e - =]
~) < b S . Ty AY ¥ - - 1 N
ol S e ] o : —- e N e AT AT
Pl Y ! N ) “ - TS = U N © - N e e
o W3 : e = \ e ey o s ) . g T . T
T THN N o ' 0w = s B8R s oy o oo B R e
n phed - AL e pE 5 T s " %t . e , o v
\ fmw e ﬂ.., ~ P N Vg o E‘N “K . . w/._ ¢ C o O — — " ~ @ . m@ 1153 fru Y
W, e (ol (o1 N Y pa=4 L TR A & [ + A ) -
15! [t KN Vi - pired xﬂ., L A \/\ @ IR S ,... B -
= 1= o N = N & a o S F S T e T =] v & «“ 0 S I =
e i il o P - et N 3
o~ s A e e R Ay i SN S o RN ¢ Y @
Q. B ki ) rJ 24 K, ey ) N (o] = 7 - “ B Lon 6
= L S o N, A ) o] A = o 2 - AN foo L=
o - . ., W - = > B w48 ) '
ﬁ.\ N i 2R iR & [ [ 2 i - o oad - M [ s =
' a2 5 3 Sup . T N 4 £y
N 5 \ trst e . . - 2 N v ik o A D &
PR B o 3 ¥ OE E E o B s oo mo e B D
N . . o . N e .~ — T A i\ s
IV oW moo# B ¥ o 4 o T = N IERDE
§ R e . o0 ol (¥4
NEN = KB e @ e o1 o~ T # = oSN N AR
o ) S o L | =& i PR
R N TN X W HE S N v B oy e Kol L e
o i 2 ; § o 3 JRE By ~
[SL I 2 P f R oy - - oy . =z L - ) N ) ”
m -} foo B Ao § - = ey = = v = = o 20 SN %m, 0o
v f I v Nl g t (Y B T
o O BUE AR RR S L E A , =8 O e B N
- SN - o o ¢ % — M . \
[N 2N EvENMHYL T s = T 5J i - How S LN e
~ e = = a4 - . e PR N s oX PP . &'
N O 1 o ) W ) o — ny o N =N 2 a4 TN oo
& = @ ~' ) = L S50 e
a2 v S N . . - oo - 2 - -
@ AN RS T S T RN " w ) ) o s o [Isg] ﬂ. bo o 2 S D B N L8 E o
¥ > - -~ K - - o~ Y e Y R - R .
A = A o o o) £ o2~ B B e o o
™ A o PYR o ™ . N - 4 R
X BN R NN B, A e o P R o i NI foo A8 L
B - g i . _ » oo =R . . S
M e e e Moo - . O S L o9 0k K ' _X v
sy ~ o A ~4 R N e < e N &~
N 0N N DR DS D | 0 N 0 i g s =l ¢ = . N
X . W e T 0 e a4 oo <
g St a4 k¥4 e o S5 N . -
Yo [ s EN .\ A P =
.o - i, ] w = om ™ woo oo
AR i i oo - e o o O ® 7« Bowoy [Sag—
—_ — — - + - . 3 -
x = g OE 98B - 7 4 . T e T & oo L —
= Y7 1= =) = £ oy -
2 7 2 B E & S
0 N Nt " Pyl -~ et .
¥ . # W e o 3 A L O
~ ~ ) N - Lo “ R
S & s & e B = oo I o= BER o«
e = v 1 -~ S~ N -
i o S R ik N8 IR ” - W=l oo
Bl S 4
[N b e oS rad ‘ fad z v p B
G i N W E R E - N S , oS A~ w
i i v s g U ~ >3 e
¥ Z * i S 3 5 = N SIS o
# § ~ L i
pq U -~ ﬁ.mw T = o Afi -~ E NI T \C I o
[ g PR gLl " R
o0 B — B v B N i SRR
NN » oo e @ Z e SR T
>
— v T It - 3K 0 e
B ¢ . 41 '\ i L= i - H Q| B X &
L ek -1 L] e |- T ek & |- A f-— b r - el .
v + B RS B 3 RS E - & — i e &

IPR2024-01142

Petitioners' Exhibit 1002, p. 769

AT&T et al v. ASUS Technology & Celerity



P 2015-523757 A 2015.8.13

10
20
30
40

¢

5

) ) . ie! .. B . R L 1R hond
W Q @] FLERRY) S I T R BN e oo I o S =
~ I A J ’ 2 et
gEo - - o R =~ ¥ g0 oMY ™ I
in RS - EERN Rl Ao = A
. LEER £ ! AN Iy 17 4o
- N R - e oo N = N & =
o T L Lo = o £k ¢ N oy g =
= - . B S En ol
— N ) ARSI RNE SIS = s -~
pT W Q= e N RN IS
o o w o5 éu -8 N =20 P B
- . b A i
[ - g - EEVERTN SN e m il
: = e TR o 3 , 4
3 o = _— O N A g
CEL T o W ot o CHN '
(SR 44 o . = $H o FI
S E oo - W © = N ) RE
= o v - B g R L R E AUNE GRS
L < A = 3
A=y v [l s SRR st = S sg dm N~
\ ; = . 3 g - N
s g B v e 2o R P = we N
i - Uty ) + I ’ 3 p—
2 e o Q@ o T 5w A 1N " i i e Y S W 3T
¢ © , w
g 4 - oo e hN S Do ER D ARV
T ~ © o - E o AR N N s IR
e P - N B o RILH ! , 2
+m_,} 23 . N ® . <= @ 4 s P ™ fo R nﬂ.@ o
- = N ~ o
TR o= T 27 . R o
~ © [CRER =R 8 0 2 L
> AU @ PRES B n Bl N Lo |
N = oo = D W A %) F I o '
, A
AR g A R R I ~ & 10 N
@ ge © O E o @ oo B g w © oy P W R e
N et o - ~ v -1 © - A2 R SN N SN L
O o e Y Rl = o s
oy Ho0 o o , © o JERNGA SR QWY 5
A & i
- g o] Ji - 1
£ & - = et - LSS R s e
A L= 2 v E o — N G L Coag A
(A R oo e K0 R LA -
= d T i oo - 3 1 3 (XA VIV i
= o L o E . i s & B , RSPV @ B0
s - . - 3 - o A = wing) -2 H
e 5 o @ S < . . Lo w s R AR S wd
. R > L oane ™ . I a8 g ] 1 ey 3 =
K - . o X o i e 2 P *. I CIEVAR o=
- - . “ ) s Iy . 7
, << woL e I = PP H o - LB W g K =
" P i ok \
5 b L0 - g - n ~ Rl ,ﬁ«\ N o= P . ~ T s 72 Y Y e , I
Ay I e S il N S~ SR e T = B WUk o A
- N -~ S e ¢ i - Voo ; s (12
m © N o= \ 1= & < ) N i ] o Yoy ERoag |omnoE
S e . amt b 4 > T~ N N [ T ] ~oas 25 oD W PRSI
e - = ™~ - o~ v
T =T ¢ o - SRR — » (W) 2 . - - [l - 3 s
EE L Hoa e & %o O W ™R w© - = G 1J KO
% By oS = w o O = ¥ 5 ¥E L o=@ N B oo o - q 3¢ o™ e EH
. [ e wox b .
o Ml WWE oo s o8 @ 2 3 Wou R o S o Lo
o BE L SEE "xoo s o e L5 S o o0 T O AR - B
. . . . VR T S\
7 .8 LB HUE N . E -5 o3 BRCE oo oo TR 3 S
i< T - = - o w2l § W= I~ \ . == ~ and
) . = - st ) J—
HL e W Hde B e e E R =T L ow B RoEm D v S HOoR
F o4 EVEFG R - « =z ™ W ) nNER TS NOE R
- . ; T o= e T X ) 3] @ N
2 n RV B . = A vl e 1 i
D00 WA e A E = T O oo F N V.ﬁm/c\s | e B8
PR SR SIS Lo s oW N T N T E oS RO« roo Q] &
; - - 2 =] - . o s «© N
G R Mk —- 7 os e a o« i N NN R o v D
, | - ) = . § o A
B EL S e Mo - s =2 T oo i oo i3 D D e N - 4o E S 4
E SA oo e B N — b= X . ,
SERAIE LN EBE O X o g =T o~ B e U TP N | o ¥ v
> g e 4 1R s ” ; 111 - = [ e n | btk
oA = £6 00 M - B o @ - N2 CEERZR o« Ul w o A IR

IPR2024-01142

Petitioners' Exhibit 1002, p. 770

AT&T et al v. ASUS Technology & Celerity



(9} P 2015-523757 A 2015.8.13

G (cel lular band)i RO 31 i HHE(m i
NS EFE ALY DR R
MOBEFE AN OFEEE VS,

ic wave)DdbiawnwigiEiE

Ny
AN

N o

SRORON R SR LIRS
. EDRD A bbb
T ARETEBOABOT

[
=

3 f
[
i
N

00 1 4]

TYURA—-rAEEZ, Imm—1 0 0mmEHOERERYH B LM, gz
., 3CHz -8 00CHzOBBEABERE WYY %, H ({nternat
ional Telecommunication Union, 1 TUDEZEK LS L

MmO x ¢

. oEVIRIEE K
A B8 i) A
PRSI -
CiifeE R T KT

S . T &
JE Y
TR R Y

S
=)
T
1
(AN
3
N
"(,(‘
o
!

i
it
et
o
AT
=
5
i
i)
P

& s 20

STk A B b T B hRED T A
iy 45 = S el g
HEHEO Ch A, B

{6 U B 2 o

T
o ER
I
N
[N
[
SIS

cy. SHF)EES
P A = LT T Y RTEOEEDT
i h . U A MV EEHMBL R

It
(98
]
3
&
N

ARG ik, 2U A — LA BT E BT EE o
nNTEMH, L

HFEHE (L O XA — P MM)BETHERZ 30
H#HiE., E0E0ANRNLy EB0LEHOBIEBEIIIIHEY
SUXA—-PLVERHLETAEHELS -V AT LAEFEFLEZY., AHROD

er—wave mohbhile
BRCHEREIN B S

N
Y
f

WEBHEHE (mi 11 1ime t
and.,. MMBIDEX37%3—-300GHz
EHE B EOTH S,

I
s

r E. BBEEO OB T OHEMBERMAL
TR ANT P ELTHBT28D

ol kAN

p= =
UA—PMibEHERE2TXNTHEAL

AT OV Y O R RCET BREE IS
BB EERE. PEVEBEREET
@inon— 1
ok AHBBIR G

40

B

L
o

2l — 1+ OE

My A5 LAERFEEE, MMBIEET S (st andalone)ii
L. MMBIZBUBHEBE/ T2 BELEETZIESKTIHEDOTH D, B! 50

Petitioners' Exhibit 1002, p. 771

AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



[ > < o =]
N 5] < el
28]
- ~ ~ L Ja) ) sttt N B Ie ; 5
o T Qe B, 10 o 1 - o e S R A D T i
o3 SN “ 5O N : = - -~ % . J e - PO Ny B PN
RIS #® 2R S i a b — e s N a Yo o B s =0 Mo B
7 = ) ’ c - — Y d 5 e g —
o R s ¥ v gk K i — “ < A o T e} > i) =
iy i T SR DA p e g . ’ o [ N~ - s
o i o ) oL —_ & = &) —
. uey AR ON Sk WEOTN ~ v 0 P 4 H —
a e N3 & gl 7y g5 rL 4 =~ A S AN i haum} -
o N i > N - L [ BN R T o o < A
< S g T W EV I / w10 e T S N N o
oo N - i St s o o [T d) - -
P~ M i A 3 OE o i ’ AU Ao Z - 04 3K . N 5
w = ' ; S o - A LR TR T RS- G £
e =z SIENER g > & — [ . - X By [ iz %
- - M WA B e - o ¥ = o T e D A
= N = hadire - : P = o
' [N N o B Ll e me T Y = 5 i
& Y A3 B A% ™ w = W NN ~ ®
o - 5 O P 4 v . o s e w3
(=] KU A N o e - P N A \MMV ~~ 4= N
T~ | '3 - A I3 4 o . and
RN o o B AR -~ 8 7
[= 5 > 3 ~ [l 4 - % U by vy T
o e @ e A Y — . e w%, v
— IR R N ' w ~ £ fo T =~ 0
S . @ = oEE M1 N
iy NG feS) i T oam SIPAICRE S £
5 o - R P =
—~ AN o R e D — of il o)
SN N Q ~ - o) X i
w o= e o N EQ = © &
L oy & N $u —
fo— , VA - ./.. o NAMM NS - o) -z
Q =t f Aed =i
A4 . s wy % - 4s
o o P SaN 45 B - W A =4 B o=
oy | o i R M - N @ g
STk ) ™ ; g BT = i
o ;> n > _ i — wl/ Id - I
IE N 1N [y A B o R ~ w T
—~ Y 49) \ — "
A ) - N ~
= g T Ha Y L SU nNw - ™o
N ~ e ) -~ . ] land N Lk -
e s B 4 e S A e e DD
< - o
4 44 34 PR e a ] - [ i [ ” N
LA 2 E 8o R 5 e S = R ~ 5
& AR I N % ~ > o 0° S
a4 &t \E PR S0 B4 & [ PN “ I N o RO
L R ] - g 4
e am 4 ~ i . I ~~ fuc] . y
LB EE M0 =4 S 2 W
<z 6 “ I i G ~ A ~ A AT P o
P B, 8 e ik R ™ - . N WL ~ S ool
< - - — o oV .
&) oY X & 4% 40 o o Bl X = o
& N o [SR Ly N ot ’
s ar ; § ; . , - g n
— VN A6 % .M,H j ) n‘/ i3 & oo W/.\ - - = H.& Mg A o
, N - o &« = . .
2RE S, e ® b B0, 0 © N e
- . Q t Q p} ] 28 B,
$ v K : oAy 4 52} 1l (e 1 NS o ’ ' ~ f
IS ~ bl QAR i L H w8 g 7 o LN o
L, S ! o jaR ) Y 3 el e 7y o -
v R LW e T Y N o ER - G b o =4 o
i 1 s o g Ay f n o q = s o~ < & . Y
Ao R T e ] i 2, 0 E®R R = S e
2 -~ - ~ 5 - i - - f - 3% N~ - g | ;o
N 2 L I rw./ - w.,mmq Ay o kN sy a Ay - I %W.“ o T * - . a6 ,,Whm e o A
Ny v ' ~ PNS nr 1z - A4 r -~ N o~ I oy 2 ~ -
N T [ RO R I D e O & >~ . Ko B dml e m o . Zv, ,‘,ﬁm o AN
%, £ 1 ~ - . AEray 7. L ligo g c il ¢
TS DN R e KR B % fe DR oE o 0 — B o ¥
= i § 14 = k EI 2R v R S oy g
ROk g = X o WG RN E e AN [ AN Boa =N CRS o ® S [ AN
9 . @ - i ees i - i -
QWX eV AER] o | & a f o =D Q& s SR el Ja T SN
0Ty e fl B NN iR QN W~ R . TR S SR <N [V B D - oMo o 1o
. i e .
[ == R 1 Gl SR E A o O o Q0B =z oz e s m oo THIEE - Cow ooz om ooz R
NOMNoZ2RXEH oEAZoH o on 0Ky o E D NE T 0o o & - o o i
P ANEEN I - S N Qo oL e T - T e IS - IE

IPR2024-01142

Petitioners' Exhibit 1002, p. 772

AT&T et al v. ASUS Technology & Celerity



8
20

<
o0

(2]
- i -~ A 5 . iy =3 ' .
o I hY = ﬁn i £ b Ko ™~ - e, - LN R = unmm._ [ o= PRSI o
— Fo - e AN — s —_— Mo % - P ¢ M L
. = O o JARNS AN o en L 0w - B né L dir A AE R
- B B % ne R L SF < 2 iy NI = 7 e e G oA N
by o 152 sk (NN i S . o © o S = U 2 N NN 2w
- it i ) - - t P AR . R~ A i -
= e # T H 4o B o» - = o — o TR Sy NN T
. ) <L T “ [} N R S [
i A - e o A = 7 ML a -
<< o LR W SER @ = 3 g « . — o T N RV SRR <
¢ A (o Ry . g M i | - | it L . |
e~ iz RIS s o e A m " e . 1S SR e ISR
bixg) - = i =20 . S } IR Y i b
P U N X K o» o, } N w o ok Lo SR O
: o . < [T o > = N o - R Feme
s NoouwEES o L0 N AN o SN L B~ L LR N OB o=
B . - ) o] =4 3 - [l - ! — H E ~= -
¥ . ey SR N sy N | R + N ¢ St 1 i TR S
W o B = 4R N o 9 [aN - b ~ o mqﬂ. o o PR AR i g ¥ do 85 R = o
L N B I ol ! 51 e Tt 1 josyy. C Y
P - RUYEmR IS v 2 PN As D o ERoXNE Bee=a
. , ¥ = : e . \ = B a 5 B, i :
o o B &S 4 SR N ' W — - D % N o HoAs L N oD o,
@ ~ 5 N ~ R =N i F ~5 R -
Q. A s o~ 1 N ~ i g D e I " ~ 1] 6 =
- | ,A. 4 7M mz, & i o N 36 b r A Y N [REGH [ENE S At 2 = OoQ o g .
I i t . - s - X L 4 R s . - Gt g
3 - =S WD N " e N E RN Mo KON D B o~ =
N N HE Y - ~ A TN my o~ 3 WY
M = NN & - = 50 o ol A b 2 ° s
T - = R _a,, e o P M ) . ; o0 L n\/.a ,mUJ wu_ v/xw M S
&6 &4 0 9 A e T @ = SRl T S Ve s . =
Ny LSS R ) o % L } ¥ W 4%
. @ ® ] 0o © ©
feal D ~ =] . . N .
¥ - Lo N = N N ~ Mo il o o
- — oy [KOR 4= e . -
M Y NG > U - EN N T WOE e ow -
K | I < 2. NI = o R QW
- : . o Y o . BN [~ :
o & I % @ +3 = 8 B N = ™, [N TSN | A S SR
— - A
- B ~~ N . 1 7z i - N . fliteng
N [ie] - PrSRAN ] ) A4 L, @ o R o= o M - T a) e & w
T ~ e s L = " . .
B s N S Y ~ 22 " OOR T e © O < & o e
- e ] = ; e R C " g . .
-~ 5L - = [ e o 2 —~ s R N Do, L v -
: e ~ = = ey .~ . [ N T
gD U DN AL S E I o o T F o - oL - o
. - ] Al el o o i ;
= o N} N T P Ras 1 T ; o Py aaZ 4 . ~
ZARS N S = . o4&y T o S e o x B BN R e
o NS o £l e S oo 1) o, Xt i " o o 1T - o R o
CEE oy LS ) ] _ b 3
& B ™3 NCEENS! - A o i = ,HV\A ] W STy . e ] -~ A 4 w O 8 o @
jazny B S % PR ~~ 0 - i — i o -~ .
; A % 24 4 -y S : o ; P ~ . AN o
Ay - W s EE o N W o NI SN < ;a0 B
.y — - e 3 o)
— K 5 o 1 ” T R " e - . g
Z e L g ¥ MRS ™ v IO Z e
o Ll o " IS B
T g ' Ny e B A5 . . 498 o~ R
R G2 T4 LW o B S B - f e | o= 8o D L e S = - o
I < N IS Lo O O fal 4 n] — - WD E A E T
. . — L N o - — W L= T ©
mY ~ : - - % . ~ s sy N A
< = B oawo - = 8 e DX N e T T e BN i D C
RS = ~ R . [ . - P
Y Ew A B e Mo o X ~ L g ¥R FE K
v at R IRV - Al P o P
< EE O OE oN=zZ IR - P Ao 5> a- R moR
- — .
B A i & il .
SR OB e Ee ] oo i B L | o P S — g, H
, 2o R Dy, frad P~ O m e e G o, i
: s . - e o T ~ o
s Hmh E NN Qs A I 0 -4 += — QL g 2N N w2
p - . ] N « . ©
% B&o -9 # Ez & ok | = o= me o0, &
. 2 . e i 2 .
EE ] IE 4 LS o N WY DN b S s o o oW 24
a2 atad 3 I = i
INCIIN S N5 eI BN T} , @ oo oo ¢ o om o st ]

IPR2024-01142

Petitioners' Exhibit 1002, p. 773

AT&T et al v. ASUS Technology & Celerity



P 2015-523757 A 2015.8.13

AN

80

A
A

NG,
U
Rt
Ry
=
2y

N@
<

U

Rk

i

313 0]

{0

L

N
/

Va4

1= 7

I

-7

-
SRS

}\,j:’ E\ ¥ ]\ o

2N

ion) LT

t

2

—

I
) D

R Z
=

T

) —

S

0

s ymb ol

D

N

~

7

58

N
¢

e
-,

2

,14

>
7
FFETHAAXTH 2,

Yo L

3
&

2

i
v

R

]

52 x
I8

il

)
Ao

JiEg

s
p

N
o

7
A

RS

;
/

HESIN

K

i C

0%
=

AR XA BRIV E A

B OB R

Lt

%Hu

6

~

¢

-y
2

B oy 72

]

i

Ll

o
w

bandlTEHWLWT o b&2Y TS

e

d
IS
H

v F(b a s

~

B N — AN

Z

% i 4

i

D

DR AA Yy RA— XN F

i
¥
g

AXNDEFTT

&

N— AN R AR

Ty
./

x

>

A A

30

=m -
=

.
/5:'(: [EE

1

WD -

SN

~
e

40

™

H
1

2
Mo
b

EL]

7
[

|

DR=-9i iR/

i s O

{ar)

flirrad

iy

~

;}

31 ¢

1]

=

A

[

T X7

[N
r

T o1

=
w
o
o]
St
-
s

e Cc ¢

=
=
\

{

=

O

Cr opi

i

i

e
o
2

o
e

o

LV
~ 3
= 58|
E I
oy T
e
t ,
Aju A
&y~
I

o]
S
1 i
b

i
N

/7
S
{input,/ ocu

— 33
S

v
5}
%

r

e

TxAA(int

/{\(M

D ou t.
*

-
1

Petitioners' Exhibit 1002, p. 774

AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



< [ [ = -
Aaa N o < L
(2]
i 1 A 7 i o~ v % =
o ~ ]xw ! \/W: AN . i _ DNy e D 3 R rm/ it U ) = N o
~ o ! 1 Yo T -
N o~ Y s - (e Nolgow . SRR 580 ) e
: o MY s N - e [ Faly £ My -
m &y S o \T ~ a7 7\ ok e A N T WD % ) S = S
< Ma« N \/. . ((\ \um/ g L.m .lm. = o M o \_,.,;; kS ”\/ S L,E.ﬂ o
1 - o Y - © L e
= G oal M & H R T Moo o © . 0w D W e
[ SN " W i IS - RPN 4% = S a7 [N w.%,/ o
P A ORI . o } b G e
i~ vl o a N T s N, a NS N oo X
o j<e] , Fou = o= . a5 o
o ook ~ =2 E o SN e — [N H oo,
J o o ™ o AR - Ry} = i %) o N IR R - W
& ~ 5 0 R : - i -y )
= po BNy SIS [ ™o o oo X2 mo©
o~ T oo e o D N oW B W oo BHEHYS o>
o *, -~ 20 R It - [ - R T S
- ) Al NN oo o = ¢ o k7 = N g o N o SN WA RS A
I W P AN I ,,w,,, S T S~ = 7 R T SN
=, U i = o =AU e = ; ' p .~ *
T g = N o 38 A T = = H oot
p ; . w > Lo N N
) o M) 0 F o PN g < fnd ™~
o o= - had
VO fe Pon o ; N
o o - e e B LMo s ™
s o0 r o . T o
I oy B, / SN = o g w o 4o hES) 2
o a . kY - o -
MO R o o o™ W — m
T 5N ] ow A [ N “ B yJ
— - - T o MG Toa g F e =
o : ;| R e o o e N W 1 Q = =
= o = ol ; © o O ® -
e N s R "B = ESER A, - =
7A o Eaal v;\ < . =l i 2] Id ) 4= ~— et
s ~ @ s N H\ ~ ~ 4 .wfd v .r;..
. - . e N R = s T~ Ui
~ W X > — fay - W vl Q w1 AT )
1 o, Lo - ovEZ gD o - . = IaNERIN Y
1N - , . - — f ' 5 :
’ o o &, v 2 no _ B B N E
I i N j — o] \ ) e -
o AN N g = - ™o Qo e IR N E Y oW o»
=] . - i ot s . N N
L m W - , o Ao %R g O N® LY
o N i ~ . 3] = . -, e ~
A v o N - ~ vEoe . B SR NN > O
% LA H kS o ‘ i A i . ~ 2,
L XA | - i - | ®oOoOmB o el e B SR U N N
- - S et y o o
" PR S . “ o oy B “ \/ﬁ.mm{ LA D o i [t N, a .M_.,N =N
™ N ., A= - S . - \ . P .
o L TN A M o - N g R LS R ROl 8 e T W N
QN T . : - o Lo , : e
BN oo M A N SE L TR g o T R R
by &, . o 4 I - T T . =
LR N ~ % i ~ ~= o $ £ I&: - ¥ = O
g B B ToBE T v o g - Lo o o PRS0 E S
L SN -t ; —_ s . = K C N . .
W < RS o I QR [ VR = 36 N b N KD o e e
= D : N4 AR = s ‘ s i
oL B )\."U,on_ = R = R A o OB oY R oo
i . - . C % o N ) ¥ . !
B % 'O ) ] Y
- @ 2«/ P lanl R /N 3 U N e Rt Y w‘ﬁ U HU_ ; 6 o 3J c PR [} ,rw RN [
- - a6 3 . K - W Ny o=t -~ % - % A - Ja
n & o — ] e on it oo~ K O3 NG W T @ NN N CRR E
~o NG ,m S YR o %mﬁsmubuﬂmsﬁlgsyé PRI = =
oo RO e N FH OO ¢ ﬁ_ Moo N w5 o m Rl N I S N S
— o X e O SRS I i S D o N v T O KD HN O RS
S IR AN S SN =R R 2 N

IPR2024-01142

Petitioners' Exhibit 1002, p. 775

AT&T et al v. ASUS Technology & Celerity



-
==
o
~—

P 2015-523757 A 2015.8.13

a7 TS -2 g3 368258 BELSS, A4y
VR T oA A3 4A5KCEEENSE, L SOA VAR T
s 7k CEBEHIOVE -4

JE
.
el
N
N
N
o
e
o
i
I
!
>

»-x
IF
<l
}
N

-
o +
[

£

i

w
i
-
S
S
i

o

=
Py oo o
SN}
fisN
<
1 b
o
oy
0
g
™

i

p

N

jn

-
NI

&

[N

ZES
o
-
15
i}'
o QN
-
=
N
ld
T
R
=
=
(D)
<
v/
A‘;}g\
“f/
&
oo Ay
Py
,‘tl\a
H
i
o
3
-
U\\
S, O \.1[

<
NG

1
Il U B WA = P R e 7 o v E
CATT AL T4 A P BFFANET/IRED

N N

S

s

-
[
fan)

SH
i
TN
-
2]
o]
o
]
-
—
o

{
\

s
o

NS

N

N
AN AN

&b 7

quid crystal d:i play)THna3, MORHHE., D21 TOF
(AT VA ZHETLZILE D S,

Il

Lo

20

e, FBEROCHBHAKEAZ YL A7 OO RT Ry AT LEEZ R
T, W4liRE AT LOBBEOERHHNGE., BCHFEORELODLDTH L, DR
TE RN NDTICER IR %,

o
wy O
E
|
§
N

s
{

I

i~
J/
o
==
ne
<__\
N
" ) 3
g, ™
y
N
iy
)
N
23
)
-
G-
—

30D T S - ; N
2 0BEC YDA R — NI BIT AR S
w4 A4 1 0TEBELMYENRD v 40 7R —4 05,

OLANIERT ST LT 7 YRR 359 30
CEYERLT IR AG Ay bV B

rations)i4
G, —DHESHEmICESESD
DL, MEDRXE LT 4
{ENBHDED.

.
N
1=
-

of
N O
o
QL
N o
w"\\.—}\_/\'\’ﬂ

N
o5

i

|

ﬁ\“;

&
o RS

k=il
250

9;::)\, \X‘L\“"\ZL:\77E'““S~/"/
i 0 1 B0 O 38
15, —DUEDF Y &L

o)
<
s
-
-

e}

i
%
TNy

e
3]
e
o
A §
=R N
ba )
£
—OE St o v )

N
=
ey
1
N
—
=S f.p‘i@ [
P NG TR
'
Ny
T
i
5
i

,,,.q
o
o
"I>_
O oA Y
R

AE RO R EMEFICB
Lk, D EREESEET LA ERBFHTABIERED, 0T,
. B n o L— LS i
B sr7y S ULy OB EEET AL % :
—D2DH T LA XiEF—2D0v A THEAEBINS S, b
AR, B0y sy Ty v Ry (2R

SRV, BRUBBLET Yy RV EERET B8N

40

Wz, F=&2F v 2@, B7 7 F T VA RCBESN

<
~i
+
:§

=
~

BHmd, C—-2 74— 08 HR53ke, —D2FkEdFh LT
VI F T LA EERBLAY A, TYyTF T AR, BERZLZBEMWAE., LY —L(w i
e beam). BwiY—Ahi{narrow beam!ZE)X2ETLLE—-LEBELS
o B Uy Ry v SR U Ay -2, WET—ZF v 500

4

50

N

N
Ps

Petitioners' Exhibit 1002, p. 776
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



P 2015-523757 A 2015.8.13

30
40

—

A, N P — S o~ Y
- 03 ] Ny D iy N AY
Tong o,y Y 4= - = SRR SN N s S o
N o I ) oo e SR 2 2, = R S,
= L 6 Hwoam el o< . B AU
N H . P L = A e IR T = I
Exy fredo e N ) o £
B 3 L. a&%E A w - % e Tl T
- M %L UJ« jou JRS . AN N [a'e
fh o TS RN 5 o = WA T N e
a3 K =~ g AR o, 1 T P o e TN
el N I L ja2xy L ~ 0N o e - T
4 Y [ 5 Pl { - PPV
= P TR el G & TG Qs =IO R 2 » =d R
N B~ s N N N0 oEE e S~ A D 4 PN i Ny @
. s - e ol =
" S B M D B o N A
: Yol L & "
- - LB OSRWe, © = NS e S e w
= = AN oy N e fak ” -} - = O LN\
e = Sy A E N 2 - — g e mom B o2
ey - i A ~ 4 — N vy e
) i f Py e LN - 0, .0 AN . o 3N B |
i i - YN
NI I 0ok oo g T - o LAl oe L
1% T M N R ’
2 i - ~ # . "~ 122 ey g B * Al
Mopw ) 20 . o B o F 5« =W RGN = oo Db
5o o, S 48— 0 E e - P gy & 0 2 g
=D = QV_ M WfV > o #r/m g e A\ ™ " [ORE RN .m
. < oy e s 5 %,
o XX L g £ 50 3 T | = P e O Y
5 - AN N~ T s &5
RCHES z ‘Oﬂw_iA.,?mmU* \ MDZ%UXL:
o~ ab = KSR A = e PN
N SD Ay - H AN o Qe = S LT | X
- ~ oA oy Loy T ) N9 s
S R NS (I I SERNC H y | © N © YO
‘ - 1 - s . Ny i
e B, o | A0 T e e
" - - T ) ks
w5 - I % o X . T D
Wl e s T TN 3 - S - & >
WO - o Ny N o Co0
[ S A g~y b N o ) = 5 N
Al —~ ™ s N . ko e yJ oAl
b 3 . I
. N %) S _ N o s gt Hm T o - IR
= ’ —~ iz H— R [ . s
| S p . e ~ = N ~ BN e
j ; %o W o oM N B N A 2 ., =R M ®
© ., , 7 [OIIRG pmt e W
Z ”~ ” .~ P oo -
d o s AR S R o, 6 ~ o N < &= N fool N e
5, e A S R R S R s w o, = Kdgiie}
ol T e VL M Ay — T4 @ I3 ] r e = v
=R = S A RS SNA S LES Z — Yoo
=e L R N LB > o = . MBS e
e %,/ _ ,TM =B I L>.. w /,\U <2 MM_ moe - ,M/ o E WA\ = ,M/
_ - feney z 3.J = NER
,Zwm L o, \,.Tnv "“.,7\:% o — Mnnr i3 \\«X éﬂLMn
= oA * T - I . My ~ ¢ Ny
& = O w T E ~4 @ Ly o | ™o By % hui
RIS - A - 4 ‘m
: 2
” ~y e i g 2, P 14 [een (W
B4y - & =K Mo s B LS o
. i . I" e G YU
R KA YER S ~ ok - - 8 < o @
P ~, $ 2 ) N . Y
PRSI R N S S PN -~ ~ T T E # o WG &
~ o g g B
A BV f e - TR N .- — Ko YU —
s N N 4
R bl e~ o = | 4o o ad & —
ot Y . m g 2 ICANN
s ~ s R - . PR v
;r o o ) < o L E NE <l e W0 o ot oy
N 3 o NV N ' o om0 1 -
& 1V Lt = e R 2 0 e oWy LA =
oo 4 ~ v i —~
=B, Al o paic i ge] B - o B = Y . @
SR Y SESRY = — g | s

»,

N .

R
IPR2024-01142

(=]

e

o,

]{:ﬁ‘

(=3

£

2
/,

Petitioners' Exhibit 1002, p. 777

AT&T et al v. ASUS Technology & Celerity

1

He

D AJ

-y
g

j) —

g

A

&3

3

e

Voa—

w5

Ty —

3
Y

e

=

L2 9N

13

45 A



3

™

hrad

("

iy

C

5.
5

B

7
ki

)
2

P 2015-523757 A 2015.8.13

50—

3

e A

[ v}

5 A

L
-~

)]

ey

2D P AL

1

TUTEY 2

L7 g - 3

S
<

R
m

]

4= &

LT XTY

7

7

N R a

T~ 5

o

1

S, -
A

=)
)

7 =

=}

MIMOAXN—

)

™

o

(;:

4= KRy
L7 &

P —

it A

]

)]

fA
i

% {5

[
g

o

S

o
&}

ES

&

I

B

@

#

i

(=

M4
-

ro
Ty

e

=3

20

+
3

oD L H

2 4DYT T L

5

YT T LA

7

}‘.V‘L >

M
!

LR

e

e
&

4 %

§ 73D

]

i

N o

> g/}L

A=

e
i

v

~ s

= 2N

=]

LA

-

T

A

T

]

palia
N 5

S
30
ot
ie]
it
2=

pa

30

VA

4
/

T 57

3

"k

.

(R4

=i
&

ns—-
R

X

TU
gl
b
g

i

o
AN

DOy

gy —

A

~
=

77

551
C

1
s Yok

1§
v

3

7

N R a

N

MIMOAXN—

£ 5
< >

7

5

B

IPR2024-01142

TN i,

FaN

b AT

_r

1

Petitioners' Exhibit 1002, p. 778

AT&T et al v. ASUS Technology & Celerity

7o
/




P 2015-523757 A 2015.8.13

W - ! i IR S R LELURANERG D KE Y
T . - W N AT e L N R 0N NN B POE
K = .M b LN H ° \\M e I s TN R = NOE
w / i - SR m e AL N A AR Y i o R
0 e >y F Haoh Do L wE P N I = A &5
& . o N s N LN B oSN B T A\ B,
" 5 Yowa NE AR BE D IR N N SN N2 N el
N -4 m . BN Zow 0T W N R N QN ™o S
m - A SEI VS - ! DI ON e e ROE
= NI N AT R, NBEY | N S o s
o oA P R A T G &R X (RRp o 3@ F
© @ X LomoLn 3 oo e N A ] o s K CR= Sy
LW oo s o A i = om ™ DS e M E A e K
B EED — D L0 ™ . o K A 0 )
o WA w PPNt “ e IS = S 2 i
1 N \, WM [ N don o < & AER N o= oA
= % U Mol ER - ke M © i ‘® 18 Rl = N T N A 1@ mm
n{ﬁnﬁ ] N A_ \1 = = n ,,_A & N R 7 ﬁ S8 f - o e
B S nmo s . voyEoEn repeROhBRR N BES
GLEL wEe ¢ o aum=g AN N R
,.,ESWNM.M//&m o ) ,zﬂ_erm» : /V,\v% & [ORE
mE N R e o b @ oy ®o, Foa Hh
Fu ey S - ko L0 T E SR By s :
A - 2 = N R ez E g RN N8 |
N : N N AN SR F = T S B N ot B =
- wo 4 N - I N FE A
= “3 1 “ L vEDZ LD e g ™
O e 7 = S L E AN X aoFE X 50 & a0 A
o o 7 = LIS g R R "
XA a W A - N ? =W y
aN oo, W S B I R I N 5
MO &Aoo - o ° 1S PERE A N R »
LW A koo REN N R (N O > e
NG 0 =2 * WLE £ e e bl
o E . D . —_ G W X B, ™o =
A [ e RSN U N\t S IS
R V- SN o TR en T QU QP T AFTa Q oI -
Z E S Y Tol: R I S DR e Y
TS b ¥ H oo BN ] - | EE P
Wm0 1 e N . S ¥ N

IPR2024-01142

Petitioners' Exhibit 1002, p. 779

AT&T et al v. ASUS Technology & Celerity



< [ [ = -
< ) = =
(2]
= ] ) Sy -l $ ) N
. jins) [ 1 [Zop . v ~ e AR Yy o)
o3 P ™ s ~~ L -
. o BE - , U . o - e R 2
Il s | o . Tz &5 iz
=0 ¢ o 1 o ~ N
oy o B o : R +2 " N [a/JNe )
o) o) “aet! —
i .=~ s - - ey
o~ o # — = CENE) 2N . o S T .
- [V ENN
. 2 1E B < & g 8 A O
=B & ' PO s
N £ - BT S e A
=~ ) & E o B - . " b WA -
” n e e i woeed ~ S - .
o e wmom R @ T 0 o Ay AR ©
o 26 PO W < A N RN .
1 0 AT ~ Jla o @ i -
& N 2 wo 2o o O e . o
o~ oo o X0 = ) N -y ’
P S e LS — ey IS — ISR o ~r
~ 9w 5oL = O e o b4 SE 4
o D S o om H - n e R o 3
a. om o wt ) N
—— .«/L_ v,m. 0N fe) - Al j») ? ) o ru Th/ N _
o [ . 5o Zo R > Mo ™« A
X el ; 0 — -
= , N ES o 3 . =
. ] g @ @ 5 o - o
B o~ f - — S £H
N - -~ v N INTH
. - Noo Y hE) A !
Aol e SIS w , > .
N = ~ - = -~ L.m \.m./. - = s - . y 34
R s N L ~ & IO oo v - o s & i
N = = t ~. . A N s,
e a i N @ 2 X, AL
-~ = e . , 2
e [OR e s o e oL > [ o D £t
[ Al AR , = pCHk
~~ X — W —~ i : - O o w AN BN
o0 N 2N =~ ®& ] - & g
N o= oy v = « e g M -
O (.~ R R o S - o DL N g ~ — PR (R
< e - N = | } -
PR R E g BB
L ~ ) ~ 2 . = T
- R & i & -~ N
L bareed 3 : - - oo Y
=) e | g SO N
1 v P N - ~ e
, | %o o Q9 x 8 o =~ o ¢ E
& R D - im o . © P
e o 1t S AN "o S Eg AN O
g = -, 5 [ 5 S o 1R ¢ -~ ™
g = D n o | N iR, H S .
| 4 - 2, - %y 4z A ot B - o Vi E
¥k & AN N gl pogeadis S
E X ¥ TRy e R B A & &
ozt - 1 ! R o N ~ 2 XS TN ~- —
= N T T M9 A 4 N I = -
- - P b L
g = P ~comy T oy o i o PO
.T.r vl.m .,.m. ,.r/& \/r [Ny , w,m. Zﬁn YIM a% | .ﬁ\l. .rgm .l . o 1/4 i e
~ ~ ~ y — e FE iy L ¥ ~ o TR
o S\ ~y 8 =N o b5 K =~ N © NN TAD
I — 5, e N s 7 v s Yo~
1S o | N I o EE =
T 4 o 7 N y
B Eo v N, THEAE D » Yo R "o
~ S 3 s g | ) it -~ ey - .
L] LAv = - //l ~U/ Al td W %W._ el S ,\r‘.ﬂ ) ) ../.,. * U .y L l ulm.
- N HAo 8 L e e 8 ko N o 8 &g
55 . Sy £ o ' DO =) e 12 Ve v far, L i P ey
o O o ST o Y4 N I £ el vy o oo 0o e
O W ) e N x4 L e N o Do o B 00 I o C o
4 a X kT o admmy
B ox =) o N i T O S - e B - IR S SRR Sl A N PRl . B
e ad —t 5 ~ - i = ke S oot = - o P At e
= D oD RO MW g ® o = S E LN W NS -

IPR2024-01142

Petitioners' Exhibit 1002, p. 780

AT&T et al v. ASUS Technology & Celerity



F<

< < < <
== N o =<
(22}
G gl lmESs IS E,, o g Ko, =0 & HE @S e N g
O A RV I R 2 JESEEN ~ o] W 2N E D by
2 ! sosus 5 ¥ v E B N B 2 SRV o M
SR HEY LR & U PR LN b AR B Xomoa B R M
< B LW S~ o I JEC S & Nom Lo, Nom
BT A9 = T e B ow TR N o oo 24
5 O# S rm -l — e DB YoM IEE E . b= L EE S
=N Loy E A R R s g Yo s BEoe O N R | o~
LW 88w o~ L K e B R D 0o B ow BN SR
p 7wihu8 RL ?wi%;nf@ S E® Y oo S m R %(A\L
YR ®ma g @, 8 T RN, e & L BN L T da e £,
S aghyaas HER S Ew e N B R R R Tw R G E 0
o SE e Dol W Nk E e Y 4R L e s B
o i N R e R E R PEYE e | | ESE B o
N B % o TG, B e R LU~ S B N ] M =
. i = 2RE®EBE, O EBOE o H O 9o R R I T Q0
8 ey Iy TR © Py s [T e O ") « P A R i
N o=y AU Hmm e 5 fiy | ?m e B m e [ § e A S BN
R 4 " s ) ey - 4 . s ; O REa B o =
= Mc T 8 c & & 0 _ = v N fE s o, f A | may e iy @&\T ; =
T S : B S DO B L 5o — R R a2 o
Tosky= 0 rTEx S O o O O o R e Y HER N2y
poE  EIA  mooep o HTuogum wRyTow 2w T4UB 2SS » L7
@ g B 2 N ¥ 18 CIRICHE= BN i E o ] L% 3G oo
= S e X o R B R i GE R o Eaw e B
oY e ) o - s POl I Ao P I T
o omo w2 L iF - ~ +r\_ G m & RN N SR m D 30 e ~§ e, i = 2
R i - = = A S - e BRI gt B¢ H ~
oo B o0 L= . S ES e LB 20 I T N C G
o © S 500 RN R S @UERe e R gk N RS-V - gt Moo e
i N w% ﬁ & O EE = J\W r_«_ vw e B +J N, m,.Lm.“ s 50
@ ~ D, e ﬁ 3 2B G SN/ i I S é £ 4 DA SO 5. k E B
R VIRCHE . B o AU : | Fon A, Qo E L
oy B I Sl S RN EEEE DS i
= M R L A= B S , — i Mo E ] @8 e o S
N L T oW DR R Y, SR e - 8 e EE | mREX -GS
g PSR U S w0 KN QB o -0 N Lo LB L NE o A ﬂ
= KprloBaobpomBodBdoMdMyHmydndow oMY Mo
B ek K& UM N m s e A - Ve

IPR2024-01142

Petitioners' Exhibit 1002, p. 781

AT&T et al v. ASUS Technology & Celerity



P 2015-523757 A 2015.8.13

SN B wE a i%%PAKiL VISR N LIS E) P e eR oLl
ik o Doy R R oo E B E J o =g g
#oaoQ géLvE.mH,ww ,,,@,.w.v\_cg B E ,Ab,.;.lm%ﬁnuia P E Y E
NN e I RV SR LB -0 E PO K & RR e N BT
D RSN S I~ - - e - ER -
PAPNE 2Ny 6 m DR o ST e o 8 Ee
DA D e S VRS B S SOREAL - S QR RS 4B ER RN NS
SRS ,u(%\ f ~ R g & PEL e R Ee | &
S N A R (S ARER - - Mo D e E R e [
S RS T % BT E « | PRI R RN Rt A N A B #
WE L £ I S dosp 4 R e 5 = A A G R
o ¥ Mg &S TR e N CE s e 8 ) ] oW
40 % m T R SNSRI R o U R0
by o = o g KR v Bolov N R A Q=T SN
Moo = %rwﬂwjm PR Moo S
R = N o0 Tl s e O R = -
= | S o B e} Slou ERose 5-4 s
2O — éwiaﬁ LS g =] % B ANE ] =
X = : A e pE e 2 EN- I RN
Rl ~ B W MR - [ E R TR N NS Y
N, | b ,,f_« MG b ' | o 2 BN e om
R & SRR S B= R A D oa R our S B
0o L wﬂ,&,_,,feg Ll N @ > PN SR AR E RS
ot 4 T MR ML 0o MR 2 s ] AT E D
=GN E NBE o M, e e Y U A L A=
® e R rED ST UHae TELao 13 CEK L, » QU
N E M LN o M TR e ThEw LR o NOE W | o A
m#E L 0Y K ESHS (SHIW v EED i IR et AL TR 1
g L ml memaldaola o+ IS \ 4= R0
Dl DT 2 @8R T Yy e W B P ih o dtl 2 Q@ E b
SEEC WL gL ONdER NS L 48R 4 SERL RN s R =Y
o o= R ] LT B S~ m J SRR E R e
& AN IEE B DRy MY e = MR EY HEN B2 owg o ]
S e NE L MR EEM e o8 L08R a A E D om E e
CeER N Awk b Mm rJ M.ﬂmmm _V/L. MN - - Ww» ummw o m% o~ v/xw o N ,«m/ /m [} .h\,y M«TH, N uwu.mm U r 2 ‘WG
0 QB W ST A P omse e o | e, | ¢ i A N
O LW ES QR TO w2 Do o O N R KT A oy e T B G o
o e wom | W u%( R | Ee D R e St S £ SRR SEENGR TN E oo o2

I
238

IPR2024-01142

»

A

>

Vo

Petitioners' Exhibit 1002, p. 782
AT&T et al v. ASUS Technology & Celerity

\\’—'J;XOJ ‘/J:] /§



e
=
<

o

4
=N

N
J
v
5
>

5

t

1
2

&
¥
PEEDOB Y —
u}" -y
{

< [ [ = -
— [aN] o < Lo
(2]
Lol " - [ NS B s ot 3
. Lo 9 ™ @ o, W PRRE R R S S R U . o ©
o5 e e g . X - . ot el 4 - R
” JORRL AR - N & 2o L, O W ow 8N N2 = B -
5 N A i = oD AR N AN L #l -
[ T ., o ” o L= -
o L 2R R < S oo & SuONIPRA O I 8 2
L .~ - , q hag A i - 3 o h
= o B W N . e it N A A T 4 o
TNy ) 5 : > i s . \ =
= o & s — M A R I R 8 o - B
- =0 ™ N oo A 8 oad ko B N A ”
o = - N 4o, Y 4 = o owe =
HE -~y . B - P ‘ NI “ DO &
" o |om e N B0 oMo Bk ok = £ v -
? AN, por - 2 » 1 - 7
s _K,“LMM,@ P - s ™ LN Y N R R 9 ,r\/na
; & : % Yy Ao ~ -~ r - . "
&= e oy ) o NN e w I IRLES NI N L, il = o -
Lo " m/ Sy ™~ foal 48 Ay ™, 1 = o
o~ - E ENU = S - e I =S =
[l PERVEN P i . o ~ - 12 T A ~ — // 4 i
— o e - ™ d AT D = B N A 3 }
b - ‘ j ! N T ) |
-] D _e D) i ECE A w5 Ao~ R
> - R - > Ea g
o MO B CENES N o o Y s oo "6
& o B A . . S P
NS 2 OO - g RN o L | = g K g
o~ e P! . aE; , | . .. -
c = = % *~ r@ @ i/ N\ _ M N G I B yu N M o Y 2
= g ¢ n . o - e . -
WL S ER LY L NE N RN ]S Wk s a2 N s
" %Aﬁéml@?Bﬁiﬁm?BmI N AT el o | &5
= = A = 9 T T U N B G s o om -1 WL H e
oW ﬁu, RO E LR B B i ~ o Y <
W , 4 ) - . P
~ = { OT o i " A L = T D
— mmm 4 i JJM N FAV I | N A3 B na A
SN PR A 1
IR¢ -
LN
= Al
m

TELIERF
T ld MH E

HE/EIRFE—

\
[
N
L.m
AE) i S MR 53 b E)
"N ,a.,‘_ v oW T E 2 BN SN A RN P~ ~d &
4 GBS E N UE®§ We 0 g S| o E A &
e ﬁm L8 0 B L] B o 3w O] W ) it 36 IR
Ao Lo e RO M E RS foo A w B ™ i * o ,
B 0= s dh - 08 EY RN 2 X =i a
e R VI =N =S R ST R N o Iy H ,
R I = TS S AR s = RS NSO P S BT Q 7 Re
4w Ll AT L e ND LR * =0 E N
I N A N - N 0 8 . ST % Y
¥ s R E DN & o B = ; e \ 0 . ~4 N
s NEBE I LEBwuo® EH i o2 o du o~ o, s, .m R SN
W WA NKE=R (L EMS 0 BE e Em B e W BN S M XTI e
I N I B N S I P I R w Hwikmoe oh  HECNHAR N W o -
Bloo- 0 o Bn o0 8 ] Ao ~ o < OO e A e B iE} Neooo B W E o«
oo o = ] 0 o i P oo B oo R (I S R O I N = T e oo e
0 2 BF I o0 b 4T e SR oM O We B e N, BENELROR € o
SN SRR LI NI = Rl S I o | - foo . Ao i {0 R F: S o= ¥

IPR2024-01142

Petitioners' Exhibit 1002, p. 783

AT&T et al v. ASUS Technology & Celerity



(22) P 2015-523757 A 2015.8.13

n scheme s)®kE : — L7 A
—ZvUEEH(one or multiple receivers camif ormi
VEF - EEL, RFF o
RN, TR, 2RT FF

HMslomEIfhkd i, " I 861K . RX B1RU
RX BZO2DDORIXE—LEZFRLS S, ZOE3 VLT, RX Bi KEURKX
B2, MLEBREIhAZVy, HdEs, VrF+id, —DRFFxz—>1 861
DHERCHEZIZHTCHZ, DLA, RX BRIEURX B2, A Z2BHCER TR

W
=

=, EEIHS S, ZEH g

NUGRX B4O2DORXYE =i i B3 X B 41X

KHFEREhZ2Z0v, L3, RX B3RURYX B4, HEZIZEMICERIREYD .,

HEETNS5, EFEBS00DES, RFFr—21 81 1@, TX B1EUTX B

2EBHLS S, LAL, TX BIRUTX B2UEMABKERINAZVWES, HEZID
BEnS 5

s HBID, RFF2—2 81 2. TX BIRUTTX B4HE
3 4, ERFCEREINZ VWS, HELZ S8

20

A
~—

Rt T e
¥

[N

Jvooo kN F

kb, ZEES
(3. TXRURXYE

B3, RX B1), &
(T

mERBHIIC B VT
50 i, Es ooy
—LDW(pairs)iy B
(T X B4, RX B3
YE(TX B3, RX B
Blﬁﬂﬁﬁx B2k,

>

;ﬂzz ]\ ----- L ()
H—0A Y —LNE
' - Y- LA RE A
»Mg7jw3yﬁ%ﬁ%&%%801ﬁ%%%$5“ 0
UIEKS O EHEE 50N OMEWME EE L
X

§
N

&

i

=,

il
N

¥

el D
ot gF

~

ghonk o R O F

L}

Bz
3 F

H
N

i
5Oy
==
=

&%
w
w

Ay L e 7
00t /

; HT kL
BERCER X

\ﬁéﬁwﬁaxiﬁﬁ85u&\ﬁﬁﬁﬁ
B3. RX L £ g i

o n»

40

Kﬁ*éAKU~ﬁ\b‘¥fL\

R X BSEEH%AFw~AF%“F?%O{®%%\
' HERENLH BT E,

(%@L%%o

] ; WMOBYEY —-LDOH Ly VI H % b YL OEH
BFEBILERDB, WAE. AL, F—=&2E—Lb? Dl BhiCEHRENS
3 L T —REIEY—LABR 1., FT—AXEY—LAb2 1y 50

T R

[,

Petitioners' Exhibit 1002, p. 784
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



o = < o
— o~ o =<

(2]

- o Ao AN KRN - B a0 1 13 ' :

. T AN AL ..Ix ' WO N -~ w 0N HEOX § I s ¢ [ .
o3 N BN\ ¢ R i = 0 =t %, .na - i e A serr R &
o P AN o =2 n S R = {1 gl . R N a B g A =

} N . Y . £ . PR >
- 7/ WWM x/‘/ FU &2 4 SORIETN M,L r7A\ 3¢ oy ,W‘LL ’ — ,.Hu 1 £ ' =T
5 NERSTEN IRV A T T = N S IO =W RE e i o

N 2 IR &= ~ oSS SN | § [ESCR s o ~ i ﬁ/ -
. P [ A . o - b i
= LR RN IR NS N B P N A ¢
' oy o P N P Ty T s yoo Y
> ] on @ IV AR 3 MR M . w
wy g Ly s o e ~4 = . pant AL R SN <8 ol
A B s i & ¢ > Y
S0 huh ne T mek D = e N
— . i e DR Y ,on - s .
o N O , Ny B E D o - -
v . A oy !
A ‘ oW = o 3 I N O = — o C :
= o 12D & o & o + —
= Q - IS Sl ewg . - - n
R = W w hoa2 L _
' 3 g dhi ) )
. . - P R | - i -
- LN I 4Q Lo N . - —
i ~ H Ja= o H ~
- 0N §oad LN e T - . s
. ot e o i~ PR o & ~3
1Y & R N R
-~ ! ~, -~ < ~ _—— .
n = I L\/ =¥ A M M © w VA
N #, X £ T R - % o Iy .
=ay oo = . i Ao T O o = o8 -
il L3N VIR HE A .w. U ,Fﬂ =N 70 IS .@ NS , v
i ; 1eY § N 2 o Ay ~ =4 O s,
pol I R % 9 TEg el oo R =
W Vo S e 4T 2w , f . , ©
oy R o O N SO <R e T 23] !
» B ES , e ) - == 2 -
= R N R ISR B AN P B ) I .
s S . - AL o~ ~ g, = = I X <=
B ~ = oo GRS ~ SR - MR O oo mLN ﬁ g Y
= 41 - ) ~N o= . . [ N DN .

- # 5 PR ¢ : e Wi " s

i 4 AJ w e &~y Ao nﬁv @ Yo _ = ,M: mﬂ, = o A e - o =
T N 30 R, Banoe 2T i3 =
j =TS - w w0 ™ ' o
i Y i } P B ey 2 - . -
oy %m (i SN R A ns Inm RS s ﬂ/U B w/ v/xw w %.,L ,
SUERN , 0w - o - PP L - O o oy .

oA R 85 HE S IR B A Lo = « ke
3 © 4 ra 4221 5 " . i i ~ .
4 U RN B E SR {1 O St & - . y oo &
. ) : i . B} i 2 I SN
& e noR e I N = oo g e o o . E
- - Al &
ARG RN AT T W Dom o ~ v ~ B .
N . ¢ i ' D wup R
2 Hoo N o B, . £ i . > - i picy
> = e Bt dng P E c ™ ~
&SR F o ® SO N e R hY A~ s RIS N
i & i N o Y = = =
£ 43 oo # PO N # L e - ~ A~ e O ~
(S AR ot 1 e . W2 ' i I RSP =t
B Y ) o & Do Wo-4oam o b gRES AU
A N G4 NN i P4 = A T - §
gt S H NN R E Paux B S P
B kg8 Booud RKS ww |l S Twns &
— — s
juicend it MY A DX — A o~ T N e [ .
~on A e 8 = o] A ~ N B oo, =
s 14 % . ‘ TR - M SN pen it i
AN R T g ‘ R > P BT 3o
%o~ L ®BE w @, E o B> =N R
HL o EE® o BB oo OO sk o AR ey
S o o8 §C Dowd W o o | ] 1 o oo o 5H oo
= L oM | ko CES Lo RN -] - & Booi

IPR2024-01142

Petitioners' Exhibit 1002, p. 785

AT&T et al v. ASUS Technology & Celerity

116,

o
£

U

[N

£

>

¢

Fo
.

L

F

r
7

NP —

¥
!

N
i

-
it

3T

=

5D &5 % 2

-~
2

t



X

[y

el
.

A

&y

S
.

oy
i

¥

=l
%

P 2015-523757 A 2015.8.13
#

D IE

2

)

7z

0}

< [ [ = -
==t N o < L
= SN NG dov 2 N
md - RW =) A = o . f R ¥ < — LN
M SN se N lTe fon a0 SN N W Ao 30 4 e - oo, -
E IRt AL 4 N ~ p Hes E M
oo yu B p:s) (TSRS Ao ™ NN i«
[y AN ¥~ ~ M 4 . ¥ Y U o | i
o i LGN | s i Rl sy A N - , i
< B gl B = ,é/v\ [een) i sy A L= Fi o 4@ N OH -
AR S O . & © s ,
- i g N - X ; = W Tl ot @ 7
= T A B - A B v = o mE 7
) o < " g ' . 3| e ] Mg .
Ve vy e i~ i w - nog , —
o @ X b s = B9 o = = B oo XS
— - ~ Py vIM nﬁrﬁ IR «& =~ nﬁrﬁ v \), \// ke Te) /@ = &h)
™~ Wi § S = ~ , &) -
- gl S | R [ A v e . ®
o) M P — i { [ TGN
el W Ny b P S H NS ENRe
. s ~ %y ~ g - Yo °
oy ~ o= oo o = B s o B =
e V\ ~ ﬁ.\..& ’ %) > Umh o o= v el Umh o %A_ Y N k/g. AT Ay 7@
: “w E o 9 42 w0 s = S 'Ee T IR
R = g = A g R o+ ~
) g0 i@ @ RERR TN > - (AR YN 3 > 4 A B 7% o s
a3 Y g . A T T o #b - e Th ' ~4 NNy =S
> Joo A 1 w T . . = ;o AP
j | oo + 0oL ' o S PR
- - i _ H V.FP D e — K o~ T N X HS iy e 1 v =
Tomy o 2o YU o W DO Y T -4 “)oid L
g = ®% o — N O B = RGeS I e
= E P E oo B = - Ny 13 ~ ) A LS o o =
I~ - v — S v s - = 3 2 35 3 ~ »
: N o o o g =N - o 1Y . ~4 W 8w o HER . »M ny &
= i I~ P \ N ¢ 5 f t — ) P <t oAA 3
I A X e EA X e m =R Il HE . N
%y i & il - , = S
TNERARIN g VY L £6 =z YL M W Ao B v 50
< w = | I RO =N IS o
o <t T e . i T ey el +2 AN L DY e ) O o
& o & OB . A4 & B e N = o = O oK
= NG N B ~ oy o D ~ S
- R e BTN A Tig o & RN - & CoL R R [ RN e <
- o S NE S -~ : - } [ad] i D4
A N o E P L RomA | & H g AR oo “ b
© B A L > g ny O . T — R g — Q@
. P i~ = R ~ oA = - TR C s N w o o
" - o - N ~ = e N N 7~ . N o [ o 4 ©
. " ©w o N o E g4 fon 08 Moy & o . = - Mmoo B v , o
— g ” ok om o N 9w Ak T o A g Ay TR o y A e
“, o EER o MR B oo N — ¥ IR AR 15 '@ AT ) IS e B oo %,_ \ ol
2 v W R g v R4 b . pa N 5 N
= o e HE x4 & A 4R ;- . oD L e L@
- ! g - A L, Ao 3 o {
) A N W oo 4o I ¥oag w8
. - P N - N } o
o & > ) e T e = e P 1N : =g === ’
e o B +4 B o L EAEN- o D 9 SR LR S G B
N — 1 =R = R s = i e A o B
b BOAL e N f oy LR BEEHE . o RPN # g %Xs
-~ . oy - ; =] R o~ T o =] i ~ o e ’
Ty oM e R R I o N @ oo & Mo e 0 O W] HE o0 e
P A, ~ 1 " 4 . v N . " o xS 2 X oy Y = S
2 x| = o~ 1 ﬁﬂc > 43 o .?A IA s e nJ‘I\A @ o .?A - ) ~ AU nM e @ A Mﬂmn B D
41 T v v Vi LRI A : o N 2L N e T g o o] REAERY) Y
S fe N RTR S Faem® ERS 2 g BE A ko S
T aem F Y )l e - Py o PR T Prad o -
) ,1. - o iR 0N oy = { M [ oy = ) L RS} K o E L R SO0 o
J — \ _ T oo A IR -
~ \ sS4 A B ! . o i Vg W e 4 Lo v 7w
2w ) o . YT = X o ﬁ% ? ¢ v ol LWA. X o = =2 "y RERES Vi) mm,a, ..Ix Uk FU v o
o ! c N (SERY N B (SRS i - o 77 pE s 4 -
Bt TR B v o VR e, N R @ S I R AP = S s R i A R e S e @
PO j ‘ : A N -3 i M 4 N Y. ~ s } y 3 % ~
N @ E D N B RN SR =l RIS e A T & e
> N v . e ST e - e A - wy O
LGQL\XTMWQOTTQ PR 4 Mo —~NYvod = 1%)%92?,{!4()2(88
R Do} . . ) , — = _ . . w . o A
{1 o N e o -9 9 e M o HFo -9 6 o |, T EIANIEN $6 00 = o= B - o
o — T o sy g tzzm R - - NS y g 2 e - . \ i - —_— % : 4 o T
K _oELVEHERoRww o T e = o v o iR @ RoHENoRE X
frd At . i e - . Y - .
(] o © 2, & (] @ o bt = ,M,.\.« W.N o @ o bt < s & o e L8 e @ f B

IPR2024-01142

Petitioners' Exhibit 1002, p. 786

AT&T et al v. ASUS Technology & Celerity



o
O
N <
o ) -
—
< [
: o [ TR &
(o4} bYe - =1 Ay o3 \/_. ,ﬂv.‘ qu, - - L
: X —~ B b T Lo = z &
b ~ L B o~ x Cow o NS
= [a 5 o b ~Z O e T fﬂ 'S N vJ
o 3o M e o e G , o — A .iA § ~ = , 3 ==
, X ~ d1 H B =N o N AN A M EQ s
o , o — I s N oo o o gg 0 R g B N =& e N
o= “ AR s Ao 2 @ o o T w ny ¥ - L2
=L < o .ﬂ. > - AN iy ,*/ o . MWD e w.ﬂ“ s h At kv ™ " N A pm.w e o 3w ESIAN mmm ~ v\ﬂ.v
) ’ I = o 2 oo o N
- IR @ e T oy N i ToR < T o o - .M oIy I E BoON B o
w o oy A =T o Y = i — gy .0 R VT e = N
N S S N S I o s — P e &N — 4
H Ny 2T i 7o KW ~RN - g N o o N . 8 ™S,
o IR IR R SN R Lo oMo o e . ) Toa) M e L g &
PN L 2 S N P T BE L0 m oo R gy BT H oW *
! LS @ e TN & 4« - E T ORI S S B w o AP .i< ¥ ow %
wy ~ aa BEOC I ~ s 0 Vo 5 . i o - T SN X; -} S rw o AN v M Do M <3
T o M) S 4 ! oo " C R . W * A . R 5 N N 6 R
~ YR sm ( # V5 B - et ™ Q o i & A
= > =T e o o O N Nl oo 2 =8 g ﬁw S w2 e X Pooq L
> E A © & " R S < o= T a0 A =, 8 = & e om0 N 5
=% . [ . N od IS Te) = . oA AL v - N sy T g ’ AR | oy
— o S B WO Lo o = 1” = = s g, 5 T % Q [ (ORI ™ e o N 2
~ PR B EEE A o = S ~ SR SO =Y g N
W) Pt Ny ; > g ) jim Lo VR Qv ;
. W o LS. faa , , NI 1 , o B N Lo
2o N e T o “ o © Ay e IR o EN S s ms o T
g @ o = - - N ) ‘ ~ - B o N EESTT ™ ol = X
w o (taN L\m_ ] , - Q;Y. — 5 i . il - I um.ﬂ. VLA 3 32 ' ] - ~ B HE ey N
o g . Mmooy ! 3o 3! i R S ‘g N M o REA Q w
IR S 1J o ™A o ~ gy = i o 7 w3 P T P LA :
5o A M BT e B D 2 e Ry O . — QM oo o o = oy s OV
B \G £y i G H L E R B N e 5 o=
N o N B ) B , Ky N P 7 S o A B S5 . N N oo om
a5t 2 L ) Hn/m! - =) ~ AL . g 7): ~ vJ 4 11 — ru.M 5 g . — N O3 ¥ = RS | ,
— — N b P iy HeINNIBNG: e e s -t LIRS i m
[ ! g Y 2 o - i Tt T~
- . A e i . P o £ oz AY o oo AN I S o N s Eol
o N oag Y s B N HE e D= Y e R A e g i oA e S
o™ AT ol Mo N e o ; P ] NOE e w3 oM
— - e s X o6 oo T g 2 ol o S8 o2 N ~ oy F
o jaal = _ ™ A ' — ! . E > ) =] = § ) © = H oy S i_/ X — somx A Mk
S P p oy Yok G H ROl VI S B S U R T NN SN
- v R oo h . U vt T s s J S T vy F [aVIeN = 2 NG
- T I j N = oo T & o s B B g T o 0 N
e SRR L Wo S uo D T DR N i —~ oWy E LN, o P ny, TR ¢
L Y =5 o VS s QX QO Vo — VY = ! — T
Yo AN . B 2 ap Cm f R I o S e TN =, o X — m = RN 1 (>R}
— o Y f o a4 £ g 77 Ay dd AN [SS o T o
TR o Moo =g F @ - g py ooy D R W TN R -, - Ad e oo A
o ’ P o ng = ~J 3 AW R A &} PN i [95] N -
~ - B R e T L G S ] @ i B S 0 P 5 ==
e 1 f JLIC T faN] \ T . =y . - 1 " _ . \ [t A -
2% 0 AN ST el E LG NemE lLEarReal 2l BXOR
— L A @ N S 4 X R b oo i RS A I A B N8 B oo e L%n
JE) MmO £ = o B OR L S o LA e & NS 2 e =T s
) R - NS L Heoould - -~ ., - )
g P © oo S SRR o o ot e e , Mm@ om om0
~ o U OB { o RS 9 o B IO u
e T g T W o 0 o R m™ ol hNEENM R — m 5o Y
== £ o 242 m RS U Lﬂ VoA oy L o= A N > > i DER-isd
o mom . e P P dmn T e EBe o g T om eSS
— o, ey g O ) 4 Y 4% U — o= ~ W 5 [a [ =
B T 2 L aw Dl o= oo Py N RO N R tolindine X oo T
T RENSN o 1 A f/ B~ M TR ey A8 T oAy et B
- - [N ¥ AN . = T e o T IR wy A S S B oo T
L ST NTORe e SIRY. o B0 N N = S
. , . ; 49 Y i~ XA N : =
w4 @ <H MAS B ) Lo g0 N = =Y . B~
b e YU e o AR S &5 S " Lo g = pivs
oy ~ N ey o o D = A T I O o (N R A &Y
e ™ - A O] = ©w - ~ M Lo TEe Moy w
&y s M RNV SN o © o & E g o ~oee e ] N o .
= 5w — w3 po . 3w Y e — A AT S e Hboge - o
g 00 ) PN A s -z IS En Dt Lo gy T <o ined ,
Bl RS 4 o BH o = — ™~ ) Q i N NN
e A e X M I |5 v ~ E# 2N = S OO K o Toas e EAs OB - il Hi=
. £ - o oI - P N R T S , . o W =
pe NN W om . b Hose GER ik e 48 T e Do Lo o SR SR 3 N
+b W e J EANIE I ~ 3o N e — 7} o , .
_— Y A Su Yy . s % UL S NN 1oAY i = WO H - o B
1 ~ o R v - DoEmL A e N e, W AN S I N =) ~
- o DA [a%d ™ o ER v/w = mn\M S N e S | . o me ? — kﬁ/m FY2 I aN] = oA —
§ Ol v L, RS - - d e— . o s -t —_— - ¥ ~J o
} oY i P - oY N N ’ ¢ (oA D Te T - DI
o oo o 7z Hoa g - 6 - 0 R ® Al Sk T e B “
Ao - ) =0 o S = v 12 I o 1) m faa] ¥ ) < \i o~ W BE o
, OO O e Ve oo =0 X o oy 38 WO o Au 4 o TN S w~N L -
V SR = — = e L o . s ) - o M
L o st o o ! T LD oD N P
= , ;i 1& o M./L ,u& %@ ag v e [ ’ .w.\zw ”ﬁ\u o
E A2 = SN i) ~ N M o
R I I =i

IPR2024-01142

Petitioners' Exhibit 1002, p. 787

AT&T et al v. ASUS Technology & Celerity



(26) P 2015-523757 A 2015.8.13

1161
el H
9D A i’ﬁ? Sk,

,
!
73- -t e
Y]
o s
N -
Y
= e
F o
G+
.

E 1186 EZEBS 10
DI ST SRR i i

T HEITHBS TELHICHEZE %’L@"&%&‘\ég

D

W
<
es]
w2
7 ORI
[av}
[R]
e
s
—
o
[#5}
e

- ¥ -

BTy 2 N0 OY —LEREZET S

B3 A1 4000 BHE, BICHEBD
7 HEANTICRA TN B,

iﬂﬂ;%ww:§m15 5 L, B > 7 T XE—LERETLIRAOEE
TNREWZE., BS 102 FBERFF -2 EHET S &%), BS 102, BEN
1 XY —-LOBEbicsE Iy - Wl ez Tz THES RS
ZladhExeouhEZHgds, BS 102K, £/, MSEBUSRXY—4LD
BEhEMZCEPTENGE. MSEBUABRXY—-LOBEHICHEIVWT, UEL 1 648¢
DEI3CHMERT R THMEREEEZRELEZIAE RO R0 ZHKT S, 20
{01057

B, BHREBS TXE—LEMS RXE—LD
' BIKEREN S &0, &

102, 3 2%z %
iGwﬁ@@%%Wﬁﬁ UV —REH B TR FIs *ﬁ%ﬁ410%
i S N7 {I? 53 it :'.:E “ ’:,’;ﬂJ Z. :Sv: SN # 1/['14 IE
fié@%ﬁﬁ?é<14lsh

4_%
=
=
\,
o
¥
‘\_IL
-
r~
-
i
[y

<

30

\i»‘Jj
w

¢

5 TXE-—L 73" %_‘ 0) &2 ’uZiLMm Tnadh. WA
FUEEEThZE—-LIcd T 5BRETHS %,

. fed AMSIEBIT AR XE—
1 T EBUTHEHIN
FDOEHHERG T P—5LiMS RX
CENH D 40

[°]

ZORboikk, &L, BS

s

MEoRBMICE

BS 102, #ERINETXE-LEMEMALTOI 430

Ay
N !
HEHRE. UE 1 1 802Dy —AROYTHEST

AN BS T X B LI
”*i%oﬁfw.%L\ﬁ%
UEEES@\TXE~A:‘ T HISHIC—

50

Petitioners' Exhibit 1002, p. 788
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



P 2015-523757 A 2015.8.13

2]

{01

< [ [ = -
== N o < L
o " Moz W I = il o > 4 S M E LS
D - oM LT N L B N ! - £ A - =
- O M e oy R " w e o &8 i e ™ &8 AT A
N Ky T : = Bt = U ) ' e
=0 » - AR o e iy m A = B Qo
# , I o =0 H w . & b P -
N == I s p:13 ML — , m s 7 - ) PR L0 s
LA ;R LR = g ,a e 6 £ O
3 PR ii=3 jaa] asc] jan] ja > PR RN
P - S N ~ s a2 , o Pooo
R TN o o B Eee 2 >X o 313 O om T > = - . o NN
PR M B N IR ‘ - N o oA NG
= don oA e o o= o DX o = dov o - #
6 U v B - Yoo 5% KOE D
YRR " I 4R T — ~ =g 1 o I e W = WY,
ML ~ 1T NEI - i ~5 &= a7 g & B oy A
o NN e oo T ~ _ " #® N v, = RS
xOE . N V= — N ] Eo. R B e . -
4N [ea BNV A 1@ o AP iz = %
= e RN g » Yoy o4 oy A B Ay = o w0 W
= ~3 o 2 - M e 1 2e W A N AP % =, 2 o,
PRI - i R - A : . v \ N 3 ~ =S = o 3K~
DGR ] > X . S ol do @ oy A - N e
= oo ; 1e] =) : Jan) ~o1M o B o a8
PN =, o LA [eARRAE] P e - [as] . vl LS BI A AN Ry
ol Y s e ™ Vg . EYa i o T - ] SO . = y;
P . N3 R e T A e PR P =+,
W " > a3 X N oAU e - I EE N & 5 .o
he] M vyt <t S . Ry o e d P e O
. = - R we o Am = i
‘ ™oL e mm X om e m XL mee P ~ g s =
L& - S R B RS o R llion
DA N oo @ T D e Ao 0
A > e > A e N ¢ oM . o S
N e r@ 1@ [ ’ = < jaany #
o £ - o i B B X B Junnaicral - i
R YA y A o Re o N | , 3 o g =y = N H .
i ~1 B T 8 T . UG o L= Ay UL
S f N e = } | U 1= AV FERCO =N N A
NS i =~ M o v VIO R R A B P A .
) - w BT s = (SR <, N
SO Ay ) WJoEE o = o R : i i
- A +J o OEF oM = o R FE o P N 4
w = X oo T ~ g @ [~
i N N2 o | A el LA AT ) A S
T o WIS SO N m e oo
~ . = 20 foo pood b B = Q" a2 od 0B o o _—
- o ) G V4 R - P
HES = I o 5 4T > o s o e o] K 5 i oy O i .
i \ —— el - i < L - -
Eomo I - = . 0 S © — ~ o M i A R D
= ~ i } - \ . i N - e
o - ¢ JreeEu— RN = .«W( ﬁmu k. [ Vi = : ™~ ;Xﬁ/ 5 1 oz E
) o = BE e . SIS o oam T - = G HoooP =N ~ o
M G iy A~ v 0 R == N 7 os . N o NN A TN S o -
, Moo M SN e = TN B, T g o o = 2~ ¢ PO SR
. . PrasIe 2 Vi P Ay o N , A B p
4 OIS B (K & R T o =B = A = =~ ) ] CURRR IS >
- Ny } L 3 et £ . . Al p—
] RN P o - o " - M U oy N A wm PR A & oA o = 1 B oo, L
- R N AL I ft M | . . — ’
) W e g m S mdk T Y S SN “) o A = oD oy o4
S NN ST TR0 w Ty ) , =
. G AR e N 0 I IR o = - LR AN
X Ak ) [P, wlph
o ~ = N VR '~ PN oy f s
~ NI E L o T e N e e e R Mo ARG IR
- e _-_ N 2 o A O . 2R o g o o
> o M B R oy N o= P e S PR N >0 mR o > 8 e M
"t D m o, AR w G mE TN © A i a - s -
52 NGV 2 R /iiS oo b M,% LR e Y, e R A
v ", [T SRS o N N - - o o YA ) ~N 3
; . ‘. mn ; y : : VoI ) o 1 A
i T N e E Ty e T e E B GN HUR - 5 Mo 2
= Hh L ¥ P j R - g — o ~ T oagy ua g o~ = ol e
= 2o B R N = ST = B o Eai=s & =, W o2
A - : =2 nrgl o . f
= X f By 1 ~ ~ Vo o ad : . = EE O m— v e | ~
= P NI e oy -t — PPN Y BN o Pt e 32 R 9 D OED e = e WU e BN W
o T e w7 Y o = = =y or e == ~ Y R e — 4 n Y ;
wEh o vyE o ko wo D0 Ry W oD gy e HO A E e LN o D o Wy
o N ml g : Al 4 e AN - 4 C - .
S e T R VI e A TR e Tl Sy I S N
o - R S, s B -~ § N ay 7 2 - - g P » N
1 SO RE DD DN D o R e D TN e R R e ] D R e Y
T moRauRosh  NE OO X - # M oPowe WofeofLoFERWD | WowdHofERY
B = B = e e T T e e I E e I U R R

IPR2024-01142

Petitioners' Exhibit 1002, p. 789

AT&T et al v. ASUS Technology & Celerity



< [ [ = -
== N o < L
(2]
h e S—

- N — s i NOo w If
o I A ° o= ¢ e = m & N OB Y oy N woeox T _w IR Y

B . o o~ N e G L = U
= e ey NG o AR (WY oy S ™osD o A w < %
N BT T } - hi .
= ﬁ o M/uu. v.f@ ’ M V! @ [ - B “To\ Im._, & -~ @ ~ JM w 6 d

3 oo 2 T % o = O d ~> o~

S e o= g o YRS A 2 TN 8 5 B Y S S =
™l N et « I3 ' » i S0 . - Il - < -~ s ey

< L I - < T i e V) e o

’ i ~ = R — 5 2 T RN T 3 jazty
R & S T o T g B Boew 7o) i RS ~ o S
o N ,_,.,3 - A RS . F " N AN A RS ~ ~ & @ 1Hw "
[¥e] . < w W b = oo « = u o s A/.._ = = s = == // G- o« .@.7

ey % 5 [ e i L = - . = U5 .
5oOYH Ok g e P E AR e NS | ¢ -~ 8
] O A 3 . J ] 1 P )

Y g e o [ - Lo o oy e S bl 1
=N moay 5 S T T I I x NI
I N ~ . ,, ~~ 4 W ~ e —~ -~ 3 S ke
oy N ) & o Y QN E D ) — |z o iE

- T . PR ud (- . . o
P - S e e L o Do = ' - PR © o
o o LS. . 2 Y i ox ] -~
N E N oo S DN B g - PO - 2
[= 5 A 2 RN R Ea W -
= ~1 @ A = B I W ~ S
] 78] > ool
. T o SR - g ! S b
o rp oy D osm o P r A
2 S N B ‘, B g 4 0 oY A of AJ
. e . ok~ 51 - Y B
, . it PR N 1o G B [EaNaY & b
e o Boo W o T D T X 2 o 5
s K ) N NN SN o
2 o N —~ o ..L.ﬂs,x SRR R /.w vy Do e E oo . S pa]
P SO o ey o = R ¢
E 0 o BH iwn:i%MSmgﬂEt ~ 2 o I
4 g = gy R RITER) o = — = , ,
— B e B2 5 2 g e # o, E . o N W < ey SERTY
£ AR wwpoTHINeED e Y e @ N = ==
; 3 o ) N g S =
- 15 A s BNy 2 . fON e i ; 15t
- = = Y A = S I &8 = - w I
1 et} - - -~ D Wt ‘ . Ny N . I S \ . ~ .
N rv,m O . f e S fg ot oy JY “ Ao uﬁ ol \ &g N o i./ -
" o I - ) L= A .

o 10 mE VB S 02BN R

; - > - y i 2

RGalt Qu N G E RN~ S ST IR TN MO S A S

! 8 ad ~ ~ 3 ’ ~ 1 M .

N ~J A - . paal ke

o T N IEEEN PR SR L AN T T B o R i B 14 hou o

4 N -2 wo, & (oI P ,,wﬁi P )ﬂw./

% U o & N Al N B = B = B SR S g =@

e o o U IS e) w P
i el oo, ek AN VIR VIS I S R .
1o} i A3 - - T mE o .
ut el % s - s - A NIPLr= ) fo—

& — D N e s T ke e ] T . S E L g

[ing et : 5 5 .

o i 35T % b - ' Ve i N - pah e s, &

S ¥ = [H e G J koo | o ‘ - DT TR i

1 9 VA v ;o N « -~ A - ¢ v o« JRRPA LGP o B e

[ N -t e | N e 8N ) oAy B Y] NeIN%p) i 3 ) v

. N i i ) . s o he) R NS u S A ~NoA )

N W NS mENTE 0L T8RN E e = uz o o B

v B : - : — N R S PR O
S S | R D m R N R B Eoa ~ © DB L
= o =% o] =4 ’ oW @ e EH e} ot

o . - = . o o OV @ ; k

3o = E D 8 e R ISR ICHR. PR RN AN o R G

A | FY e A e ,\E - ooy S N . o Cow R D -

~ &y ® ¥ 583 N S = fo &6 ] A0 ] oo = Q #

¢ oo ] — G S oo - Vo ¢ @ a @ w 0

Poo e, X —_ o, oo o= mE oo 0N A R e T 9w - i s

Al EE e N R SN w1 N ~ FESRANN o T e R e e 5

S Sz = DI “ i i . s o ~ - =

SpawE o g T T o ey o | NN OB w0 de = v oe Sw o, Ty

£ % Y N 3 < L , [ I ] T

= AR L SR VR = o A o, E W | @ = e = pn @ o

o \ = T i v . oo .

HHNoREKH adQ oF o ow oo N R 8 il R I R I o o lE

83 e Red / o wmu f-— — ~ PR, v N Pu o ;.o\J S 00 00 © e - — W > mﬁ.

DS X ’ R A , , 4 R 1< = 52 s e o m/. N

IPR2024-01142

Petitioners' Exhibit 1002, p. 790

AT&T et al v. ASUS Technology & Celerity



< o) < ©
— o~ o <f
(2]
o SHR S o o> EIEN @ oo 2 ] oo ‘
o3 < s o~ " ow w7 T o, e BN, 4 P o oo W e
<o} I o 5 T —- M o) A~ ! ofte w - o oo 3 N
v © o . o0 P ¢ W N SR ne = B ke o = A ST e
. - — T s o e B N 5 NCEE™ § el e, ER [T oy &0 v T g o~ S
m — D LT s LA e oo _ ¥ g o R g A O AT A PR ] o ~ N
& (o8 oy s T g MY i v < 1 — e 3 W0 A Biiiisy J 3 P ﬁ..., P ‘ IS A —
— " (S I A} e R ../., - RT AT~y o AN (e ¢ A LB B o~ @ N _ N et
¢ [ & I R o kg e o , = 4 om - AN s T
<z RN e e AR s JICAN = g v B E ] O R
[ \ o 2 a PR S YU a5 SN D e / - s AR Ur > AN N o
- O 45 AT o - o o~ s a2 s — e g
0N ~ R - v } et SN b S s ua - - N ~
~ R T > MU W o PR S > o &
P g SV i - o PR IO w e \ ymdt L e 3 ¢ poNeal N
(Y] e A e i - s TN B, i} . — ) e @E R — Eu
' M R o it [ T~ ™~ i .Wr e m\k o N o
[7e] o) DRI S; . o o T : o ) B b~ BR g =
i J . - . s o o | . « ~ N
L 3 ) — B, “y " o oy "L g VN B A
- . B Al IN¢ - b IR 2 N o e T
m 0 A U 23 b e il
™~ - N o NG N ) WOE ; o L |
W a4 ° ORI S A © ] .
= w© Ng = o) UM 0 o T &8
— - i J e T T RS o o, - o
= ™ e g e T T ) P L S
- ™ Byl i : e 2 -t o =
- A EN N w oo
- - f X R i~ e v o T
5 Tl w N w = . 2
o I - e 4 S A N I >~
- - 2 - ~ pn) NP N W L3 . -
- ?zo. —~ . W LN s (AN =l ]
- i = > > ] o 5= A N
e . - P : = - =
- T - * LI A ! oA » T
< pe SR ~ 8} =N 4 o
’ oy e RS "
A © 4o , k H o ¢ )
—~ whd .T) ..nw% b W),, ?Vu .ﬂ Ah o O w ~ &= N =
o - @ N n+ﬁm%%m;¢éuwx7/fx W@ &
= ~ o N \ > | . . >
i N = =T W MR LT e M ] e 4l i
~ N = L i M - A 3 p
¥ = N A B i A PN ko 52
N [N e ' i e = . ]
) w . N T T I R VP @ om R fon
e = Ve o oy L oAUoAG _ ’
A = _ c L EESE o A L o W &
. Ay T N A
b W v ~5 R N i oy § 2 ~ A, o) i,m
@ ; Nt S0 BT g Al N o i Yoy oo 3
N - 5 o I o= 9 B NN M b o rm R RS
, - o R o B o N Ly ~
‘WQ/ Y bl 4 = > 'M.m .,L.Mwm o B D O el R N
i z e NE N g o on o RN O oy v
T - Aot hang S AN == [ ~ -~ >
W EN e - N N B N A <
i i Tl o e 7 - —
i w w I S [ . ©
&= - 0 46 3 o, 8 N Y, 4
- < ) TR [ TE S P - -
& - o .o, & v Poir 2R —
0 " %R Q. LW SUE L N
~ - % v O i . =
46 ) 4 H g S o $8 e Y ]
5 Mt M o 1 e
B 2 —~ 1 2 = = QO o~ B 4 ™
0 o S e ™ 7
g { - e - p
R, A BTy : O BEg g 2
v — [ I ool = N < o F o a L8 - & o
S o S E e - o B ERE T Ao EE A SN SO S
] - Yoy = — LS .
Qo v Al D =R N &, R <Rl 70 2N i 0 -
, D - N . & | & .0 X Py OoN ] JoF eV oo
7 Sk 1% _ hed —_— 3 D D T R 4 Y %@ I3 %M BN mﬂ,\ 4 ‘._9 oﬂ NG fod o 7 ,Xm D e

IPR2024-01142

Petitioners' Exhibit 1002, p. 791

AT&T et al v. ASUS Technology & Celerity

'?cl\)

THET

(.

{

v
Lo

7 L

¥ 7

y

1 OB o

.

i

5
ie

> H

HaoO P DC



8
20

40
{

(2]
b 4 p—s ol ». P oY e
i I (= Y R = 11 sl = il - I juangpers
: A T . B By op Wo D3 QR E TR = i o R e~ N =
oo - R e my N c VoL g T sy R s " e
. = e LR | . O A o 4L it N PN = ﬁxmy ~ - Ao HE s
L Jess 13 ki B4 ity o o -~ o o G -
oy D o 6 uT ™ ol oo O r o D N Am fui i T | ot - AW
m (SRR < ey iu EG : JE A, ,.wo/ N oAl .47.\ﬂ.m ﬁw R ° 4 s TN " = X — < g
WO 0 o 46 i e AR R o W O R o
<z AN P BN g 2R 2 QL o~ S o WO
s OO A 2,88 Se AN v PR N ¢ e = m oo -
- M4 =y Lo e m T = e
ey N oAt~ 1) s m AN B T I A v R
N > \ C e ) T N =
o ) O - 7~ s bt K \/m.u N Ay N d L = ) mmu o s ’ A b Rt e
R e k3! AL 2 2d N N \ . - . 'y ey - =
BN o -5 A s “, HOA M g g e 30 i I - o =B
b SRR Sl e N g PRI P S N +5 o e —
s A T D I N, o om0 = GE) o Y
7 I~ ~ 4 g <@ A ) ~ 5T Db
= oo C 1+ v g2 s, o RS A & SR SRR o = EEE ¢
™~ YOS ey T ) A e ~ oAy A o T P 1 C s D o
S & TS e g, - O T~ AT s =
2. ~ o T = RN IR ny e BT oy T lo S
~ 4 ] K == oAl M w3 v RS =, o b B K" ) R
RN § a O Fm A g N - e o LN < s
N % ~ - n N ) ~ ; 4 M./L oo R <A ~ [} & 5
i =3 AW XA JE) W - v o g o v £ - [as] o
. ) PN N -~ = N R e Gl MO R ol BRG]
Mo, | o e . LN = Ny
- o [ e RS - Ay o~ i ¢ ¢ ~ - A
5 ) x4 DI Ao N A — X [ A
oK TN @ W S A -y O SN o ¥ : = o oag
gy e WS L T A R ~ R L 34 £z o N 4 L e 3
T OO N 2 Y L LA Il b o <
) O D T 3 R AS N O A e g e . . RN
Ao 2 ., IE o~ N N T 3 &~ &= ™ L 4] AR ;
RS S SN 4 &0 as Rk ) ) Jin
T U m D e g : , angi NG I S VIR OO Vs B N C= u
' R T [ weoo i o ool a. = ) 3 yUOR N 4 e ~4 5
i I o~y A P W o g ~ i omy T PO S th
R A - 542 S N T 5% oy 20BN b o
P s I N = . (RIRGINT NN VRS N 3 . = A
a2 LS ] don AR i e B QLU o om Al
(<2] ~NOQ B Ay 4 . # ey N oA N (] ’ ¥ ~ =
— N L g sl S N B P T gy N - . N o~
. = - W P ot juc O AR B s v N EQ
™ \~\ A m/ r/\zv/ @ ] PR = %/; o ~3 ~ ) § I
| DS S < N A . i we W& = a0 W i 0
wu... 2 o, Y i S0y e a4 ~ o 5 ?,C e SECN a0 H o
T TSI S o - sy TR © E oo > ow § H I
~ - e e WO - " P 2o h A Qo & 3
N S = 2 <] , D ey - B % o =
! A s = 8 . - e a e e T E ,
| - I W ) - Th e i e e T -
b o 82 & i 54 2R e - = #U
= B O - oo OIS B : S ¢ »
A i [t Y YOS SE I S 5 R S\ IR Al
e - I~ o 3 o S ~~ N ~ Y o
= tmmt et ) veed Tim - . O X -~ I 2, : ] ‘ el } -
- S m ~ L XA R o B N 12
. - i i s 1 : 2 P A RS
@ e - ™~ o Ao, e R L R o TR
T [E R (W= — — CEA R T e ¢ ™ w= o
— o >J s> . Ao , 4 S L e S
N oD Do o .8 R o 5 B rLay b 2w
& : - -~ - ) A G ” © e Z s
A I B boyuomo B - TR NI R 4 g
A ~ . N h e ~ - —_ Il 4t .
L OO i QLSRR N . B N H o8 o |
— ¢ N - . ) w o~ 0 T - e
o (SO S I N Lo Q e BN B DY N0 W8 AJ
— &~ e ] o i, y
A NS N D 2 B0 N N O ; D .
© S ., e Ny ads o “%.Mlbe IR IR A SN S I = SRS L oy
] L DN B O oo e A D U = N oo 2N M T O Moo & B 0N Low % o=
: e v ) A R > = ) , . : o -
- o @wd v E~, ,Q M = P~ o - Fudh ¥ ] 28 ath 28 F 0088~ < N
P — I ,. Wt "k I — - 2 . "\ o . " A B
o &R o8 2o e B oD oo T RN O o 2o B
2z S A N Y ] Ml o | m R e H e oo 0o K
A o T BN T SR S W . G e sl YC B B N oo an B I S N s T D O T S B NV QUSRI . PR S T s D W v B e s SR PR vt
: == ¢
5 4 N g sl 2 Ja - A Fs) { S —~ - ] - i :
o - RN oFogELoM TR LY MY - oo W MEYY N oD o | oo K FXR
. . o . \ LS R - .. ) o . } ) ) X
m- e nNo™ o LE250R%8 0 TV E S L R O EeR™ o od | M bR W

IPR2024-01142

Petitioners' Exhibit 1002, p. 792

AT&T et al v. ASUS Technology & Celerity



< [ [ = -
— [aN] o < Lo
(2]
- - B = 5 e
= £ D £ SENPIEN I S T ER: S
i >t £ o~ i 4 . - - TR
o U ST 5 o~ o SN AR
= AR SN N How LW ESEN N 4 m
T I - P B = ' ety N
o B w A SRR s i = 0y B . | o W e
= SERRS - Y XL T o Ao e o g
T P L. et 5 - . N i v, o1 T
e -~ mRw e =5 oo S AR
~ N R il P ) P g B N
Py S Y -8 0 o 46 S N o o N
s e b o » ; oy | & f N Xos) g
A - o) A . . > o~ -
ok N L e = WA - N QW S R
- } v = o . A o AR
= o E & i T B ) S - v B RIS
G e vt g il . % o ad
a I S N - S, 4T 10 oo g e = e | 5
A ~ s ; D g N & ; w = = e 2 e
= & o i : o — W= - o mﬁOa.mM% SR W
p 5 - 3 B i > . oot - - —
{ ~ % N it i T T4 ~ - : o \
0 e Mo g Tt o .= d | i B, S BIW
[ P L ~r AL . - ~ o o
e e R o ik SN ~ o i N T ot Y I E O =
— . r ot e Al PR A o4y PO N :
.oy = & oo E S T I Mo L oy W N S e qu LRI ]
) - e - 4 . P = . N mem o 92 gmp N ~ ~ ~
2 w8 oo M e g BE ol B SN I 48 .
2 P 2 L Y . . pt4 q % -
o) W it ooy % @ o o W —~ , e R Bl “3\ [ & N
Iad ALY < o % ¥
7 — —~ N Y s P o s
4 WTA«“ ,\.0/_ A P < [N ¢} A L mw i
= [ w4 e o Mmoo = s .
. © o i sod B g SN [N = I E o4 fo
o~ ~ . g foew 2 ™ NS e s
— — e = Al i}\ Y ~1 S AN NSt s & s o o R
o H - . 1 0 - 0 ;
- ~4 = KN Q@ Py = o= ~ o @ B D 32 NG A
f - R p 2 =2 | . ;
bl W E 282 DT E0g ) D e SR y
Py L o == i - - ~ Ky 2 H -
o R 3 It T 7 o PR I i
EDT R £ E D E B LR T RS Bk e 50
e N K o L A e o — . p i \ 4
e e R aE PGSR, < D ke i SN T g B SN N +0 e =
=~ 3 - PR N4 — S s o~ T e
R NG oL W S SN N o T o B RV ae M - D BEE iy
] — P - \ N B "
[ Ny MY L Mg MOE BT W E eI Moo g oo b &
R ) ==y —~ . & e mm i
- * A R o - oo o oA ywm < E K N N e )
Al DIl
L IR By 0 e W DTt R ey = oo =
2o~ 1 N B Y g A W oE ot M BTN T e
L A A . - - . ~—~ e, = o o : . o st
OO D Koeg Wooosm o DR, W B b8
A O I SR NI 2o Y00 FBee . owmw S v
TR N [ LM = m oW & T Y e < - .
& o o e K Q K o ™o AT T S e e o o 5= =
— o e juerad o s S &= B e Ny g T M S 4 D iy
& w00 iEN = o, Kmw D8 -~ i W 45 4 e U
T e b b 4 2 = # soE T CoATd i £ L1 ~ -
U e w ¥ o B Wl e SEE FEw KE B« , ~
14 T m 14 1J i o~ o = n o~ ¥
— e 29 A | A ) = [ p—_—< - N & - KX IR~ R ' — N
W i im - it - W A SATT ey o = ~ nd
e g R e wE @ aoop ooy || JEAHone® Lo .- N
: N = R —
oo | oo o, oF WH oo 8 o NN f.wm%Ajlnm%égv@AA o=
- - G e o — o g
o K & -~ B o8 E .0 o mMER O @8 v DEoRMw L INoEBEWRLEESHSom
R O MO oEo/N ML L I BT WihewoE~ DU QN L

IPR2024-01142

Petitioners' Exhibit 1002, p. 793

AT&T et al v. ASUS Technology & Celerity



< [ [ = -
— [aN] o < Lo
(2]
Lol . \ %y - P .
. 2 ™ M N oo, R a4 78] A BOIBE B SR SR o gy
o3 o, VA = ) S N -~ e et J bemy e [ © Y o AL )
. i G PR Cy RS we RS P e p SRS Y , N
k) P U Y o o 4 o ~ b - oo i ./a .@ e L Al
— OIS ~ IR - [ A Y ™0 SR , LW e N NI o2
o . NG - B3¢ i IS B A2 FrTR
< Mo L 0w N : 9 S ¥ WA e N RS- S
"\ i ! i
- - et - .k - 1 ¢ = ) PN K
= e e B o - SR K2 B o e | e & H L AU
; ) . . hicd . Qe AT 4 . .
|2 i v AY s Y \ g1 r g
e~ P - e Y o oo - & & 0 o 2@ P Mol N AU L ER
) iy (o - ~J 0 = ~
W rw./ Sp) U o N Ao o g ar 3@ s - ) mw» o 4 &) m/, ,VJU NI N wmm..x
" | SRS . . p E M a1 e R i i i . . -
o I X 9 | & WR D Do M O N
v o= Ny > vl Ny % ¥ AN ° U o - & ‘ - N
A =R OIS ) EANS o E - DR ARSI B %
o ;o e Wi = 8, “ S g o] 2N W= i fsu
pag o & ol &9 N B .4 e R A e B N
o CT ey R o A= A S &5 SR " ==
(o] A4 - e - ~oN s A~ AL =R, I 1 ~ A
TE s ANOE & 0 N o N N By e B AN SN
=% . N ) ’ ) , I N omyoTm o~ - It — N - ~ Sy
= <o, o sJa - — O 1N v RS R o W oo T N s .0 H W
C - ¢ , % v oA i i 1
e N K ~ e =2 i iy N RN RS &=
o i N met Ju— o N I I e Ty ¥ ) . K e —~
- o R , P B W w ‘o @ —~ EFE@@ N
o wnO L s i - . e b ] R S . ir= 4 g
N LR CESR . Lol = . NOPOER A0 RS
¥ HLC 3 k 4 - ¢ 0D e == §
ey - N O o = 1 - s Q ks e N
- e ./\M = we G ARG =TT~ N . W ¢ Ve Ay PR S JIHRRPA
R TS i o NS, o .+, ¢ o = YN e TR m
“ B U 1\ ' N N - e ,@ ﬂ,., . ,..,er WC ) <+ O ) S ﬁ,\ S ey
My Y o e oy 2 5 Ty I .o
L A B s oo, B oo 2 . o oA ® a0 [RSRE S o2
. A - o ESJAN -~ 0 o
o Wae o Q™ . o 8 LA & oo e U TR E o B N
o~ ; o A . AN © ~4 &l P - .
o MW T g w0 L | o g 1O " =, a8 N1
e LS - () pES ~ - e ) bovaid e N ~ L4 - & f\.@ 0y A6 A N e
I I , o= . 2 AN © > My o e Wy e Ay N
- - © oM o o = e N A B D S IS N i
\ < @ A SIS \ - @ 2 o © ~ it b e 0N A) Y ™ 83
Y o1 — ) R . o = o= o — i@ ] ~
o Pt > T o o - . o o N B LU U [
w IR O W AU 4&, o N2 : N -4 ) N
a@ — A B - RN T A — e © m/ o A § S~ At
it N oo K o o 2 - S ' , i P , .
i moR Ao T NN — N o < oo b T e oo =t
1) A B N IR @ -~ oAU TR RO RN N -
- 6D o B o . faN] ) fs oo ’ Al += [N
R - NS v v Wy N o N ) o fl ~ sl (-
s - N AN T L s - < ) Co = .
W g g W [ e o ! - | = - ’ S
1 3 ) TR Lot v s T et G VS w/ m - % \» Il O e ’ .
T e o T e s — T om ) = TN 4T
N = A TIPCAE A N ) X N N ) o (&) (e BN
Be PR (U =< T A oAt B S R - . . w ot S
¥ - ¢ o Al N
4o o - o e itf ie} A o . By e L
RN E S A oo o p ) ™ - & B
= L o ue g ) * = o 0 D - 3 &~ 2
. N L L & Mo i - s
i e § @,1 — — . A e
Lk Jomp »\@ o N A HA S~ e - ) 1 A
R ont AR B SRS N o =R & i’
~ S OBH B 4o odm i v iy Ty T
T OENMELD~awo D A Sag e~ 8787
> U, BT 4 Yo R % <t EoE ISR W
Yt - ) < e
— 40 ) A B oam @Ay 4 1= [ g
R AR O et s EEGEESEE i 0 iR T o I e =
“oon s N m o e P N I el « T BN R T I 4 rw. AN L w© LN e b o
..... ! P o W A T
oo o T MR D 2 @ C.\,fSéA_:f@ux. - o 2 s =
A - = - i r -. ey . s ) o
R U B |1 I S G oy TR 0o, o oo N e e e m O I -
_ PN a7 . \ .
c o B oo | M mom e ol v ol N e oD WK o
# - 1 — — T .
- N ERE N R OR®AH - oo 9o -

IPR2024-01142

Petitioners' Exhibit 1002, p. 794

AT&T et al v. ASUS Technology & Celerity



< [ [ = -
==t N o < L
(2]
Lol I - 3
| [ [ - y 3 i3 .
Onw | o o = ’ A v e o, Uom i A 5 | 3 ~
o - G AL AT ; =T - o o T =
> = e ES A rJ o= R ~ e iy M -
k) ~ . o N O S A e . 2oy AN
o [N < =y ) & , =R ~ T
b s, = : N A 2 r: I AR SR
o4 £ NN = NS VO R P ~ " B 30
o Do = ¢ ; y
S U0 Mow R ~ R BN U
=T &N 0 o SO NI . Q T <
- - . A N A NI D I T
e~ SNIPANEA SRS SN T = =
v = > > o G ,“H SR TR N
e AT o CxX = = s ~ Hiz ] 3 =2 » ~ &
o = - - A SR oap O I Rt v, oo = D
o4 R SRS - r 6 o R VRN o - W= a8, -
Y B - Ne G W | o . o R D W g Vo
| e TN et b I RIS e R
SR . R _ oo LQ AN w = R AU
— cr.o N R [ A N oL R WoE AR ficd IR
= ThE SR e T AR V Oos o M g sk
[} s 1 . ~N " . ) = AR U
N T - Do K oo m RIS 32 T NSRS
=% N = \.A o NG Y ~ WL n . 2o N & il a5
—— \ 7 - - —~ N 2 ERe] , P =l
” 3 ~ o] .\ o bL %1 ?zo. :mn 3 ..v,,_ nw.t L,\H,.w rw,/ ’
NN S N — [ 8 N N »! o O WY
ST = A .J . . TR B
NomoA O B O Y D SN T a4 Mo PITE T s
AN e gm N fr 49 BG w0, e
200 N ¥ JE o2 D a8 A - ENJAN A o e}
~ o N 6 g N Ao oo o o) -
nn i I i KO NS M =R N N - - A

K = k3 B i hpemd SR L ¥ Q - T~

; o m OO i

I 4 1 > £ e MO

© g U = . S e s g NS Al o~ o 2%

— = - o] - e { ~ORRE IOAU

o E O & v B om oW 4 uﬂ\\ e g N - =D v obd AU
- . ™V . D 7 3
=R T =N & F oL 4 o ¥ Lo e 9 e o,
—~ 4 s -

_— @ ~ N 55 ~ I ay Ny
-V SEEE RPN © L oo e oo o< 0 OO O - U
— L0 P i 4 (AN N
= DGR o o oo D | M_éX o ~ 4 R

AN M K o o 2 <4 il
MNP - A ES AR =L R 5 . I 52 W
. - . o - iy . < W ;

%_xw ]\M m./.u e = B o .,.,.mm“ 7% = o M:.M = v o fl// Y .

H “ ; ~ ; ) I 5y i - = D

e wTEE , R N MENSTIEN SR T

P P oo . U A . 5 -

S Z T Toh H oM o— e M oo oA - & o P I 2 = IR IS

= R T R AN = LN mR vy o~ oL s ooNg
fl [ ey - =, - - o ) b - Ty oA i
| s S OE SN o = amad o e XU w Lo

N VI .- O P = N . I
AW \Q, W oERead L L RSO = o e N W oo

5 + s T ) R \ S i [ng .

O O HHEPQRWE QS ~0¥ Ik g BB - s o B3
£ . = P\ oy 1) ~ . - T - ‘./, . ot
T o oS MFCEY e oL R _ —~ T N = IR
won, o s WMo QB oa N M ooa e A e - ? L O
&R " I e N e A N R o - o g Dy
B0 P N L ., .o~ mm 5 - 2o E

w o N N i <0 R = S

« . o ot 1e N a9 AN ) )

¢ Ed W s - AN ,W = u\mv) NG = RS T e B - . muﬁ.... JEIR S Vw-.

r e o G ' « W Z < o .

DO O O G - o X 4 A o g i .

e . - R A N - TR

= P Gl o L@ Er . = o - ~ o
5
= s o [ . A
Nl A W U1 ke A —
W e E R =S VR RS SN o Z — Q
- = o Aol " Il . g ~ - R -~ PN N
>~ N » mwo— oy e 0w s =N w oW
B oe » — 2w o (O D 2 D e T o~ o RE D ] < < &
Lo o —~Hohx Fowwowox ,  ax = g
~ fowsd o e et d i St ~
N o b S NS = SR B ST & L@ g

IPR2024-01142

Petitioners' Exhibit 1002, p. 795

AT&T et al v. ASUS Technology & Celerity



< [ [ = -
= N o o Lo
(2]
- | ~ a7 W " : = B4 1l e g
. e Lo ) NG B 2T LW, . Mmoo o JN Yo s S o B I SN
o3 S = oA e N At — e 1d o e s . ) e 2 o HR G = =
N ;‘ﬁ RY ,ﬁ&. - NG -~ -0 _ sy o W e “r o , Ng 0 B ™ e a0 Ne 1 s e
— e NS LM Pt e NS o el W BooaU I N @y
2 , 2 e <k, g e oag D i ~— sy W >
o4 e v0Ad A N bt ?\,w ﬂ;ﬁ.:. Vd e 1\.xm_ O [} ﬁl,r Sy o Al %.:7 N < S mR vmdn
ros LA Qe o OO As e - ) o) e . Ea ~ Sy R
=< A6 . N e T 3% T Wy 2 oA WE ,«% ~ hed ™N M._JI N ~ V/ML
- o ow A o LN Vs - - 38 N
- w o o, . o (SRR NI oy NS s B2 wd
pll - e B & IR I O %D W < oo o e
~ . s i RIS P N 4 N PR [N L2
3‘2.“ e D ) oo . ~ M e emt . — . hy [
[%a) IS =2 ! oSN =< A:u Tabell = - w ok A= o U SERE . = .Tp Wl s =t
v 2 = N S R I LA wy it . ; - -, i
& IR A e A W = UV o S\t =, /oy oo = o N FE omoo
— o o RN ¢ O mx Ns Gy 0@ e O B do i , ) ~ o 4o
o N X =M - dow e b e 3 N R i » s, - D
o = A e ~ 3 - ~ . .
™ 5 AU D - L L= O E o R Y o O RN o &
a Yoo e s o= N A<= S S R IV - \ - i —
— I w3 .Eﬁ — 23 — f{ o g LLM gt % =N _ m,x, I A o0 et , — N 4 - — NOEE MM
e . o it + . S AT A . m X o S~ > . D g N -
77.. MY .m:k I./Arm 3 ) = }1; Al Qu ey ENS Al MW ,}ﬁ ,./\ @ 6 \// A ! > [Q UL o o HEomom
. o i e Sl NN e - ~ EX RS i3 LA .
Rl S < om R o LB 0 Q8 4 N R e T o, W,
8 E © = RN G D AT o DR oo " .
o UM W 2D i En #= o | Hu KoL W oom . tH D ORIy
[ - . ~ O - JRRISCINGR IR S P B U I s =R ﬁﬁ .
oo, SRR H X N oo N § s ~ NN, , o e
W a ~ &N @ - : mE e SIECIRE R i
- SN = S M i = N i oy e Mmoo . o m oA
i Ay — _.u v S - o m :m.m,.. b .ff — »,:U WH.M m =
~ it 41 s ] O G v Ly R s N 4 - - -\ . -
NN s B L S B M e PN L e g N R DR e S
<, 1 - ~ W] N Ry ey AL B ST - -. z
e g B D N A - AN S c ) S WO D s BN R o e i
L . ) . i - L, It W o
N e & o N B v Im o FHa o, N -
Y g T it c OB N
N Y] o o e, - < g A > e 7 5 \ o
e AN AS S o~ wm | E N = Sy g ow) o~ BE 3 iJooe o o m
| _— - P P - —~. I o 5 L~
o e o2 TR g (= VI N oo B A BN
[ N - - K v = sy TH £ g A N
RO o OmN 2 5 o Mg = men o
S e S0 M = S ; oy 1) 4
JChC CJV\LL OB = .1&16% — B AN o
3¢ B T S VO o R 3 ” i o <2,
Lase aT o, - LIRS = = i ofm el v
- 2 o . :
e L A Pi\@%c 6 AP~ , 8 —H®H .0 Fw
il R R T o ]2 A o N He R e
] SRS LR D LT ’
U M w B SR I & 1% o . @b L E NI S R TR ]
IS . oy = =, . L f ~ ,
PR R I NI ¥ c f o, =R & a0 R o™
I —— [ v &)
-] — < | . RSN T ' -. 9
PRSI ) B o ol - § “ o 2 AER N oo FE W
- R g 3 fa f =g gy
#wE OE w»n | oo o s < o E W E bZitﬂ
o i ¢ AL o B
& Bm e D K — S N &5 , N o
it i S ] AR g - ~ i v
T . = - & o & i N LR IR L~
S N BEE A N . o BOEm ] e yU IS P WMo 3 v
! ! - d o |
" T [l IR e PUTES . 1 A et 7~
= s N RO S R PAg s I # = wm) = o Hin A e IR @ < AW = o'
o o D N © T o W, LD o o HomH T e
o o (s - — - 0
How @8NS =mahow SER w® oo Qo SR I G S BN P A
e % N . = it . — P ~ %4 Al .
Mo O DN - W » B T R I N T o oo om Y O oo - At 12 - ooHf
Do 3 My o ofits oMo @ K @ W oo oY o - = P o
k = = 0 R K sl P ] A N b *
;e £ oo NE e g fo R - AR Tl O n EH w2 R

IPR2024-01142

Petitioners' Exhibit 1002, p. 796

AT&T et al v. ASUS Technology & Celerity



< [ (e <
== N o <
(2]
Ll
I 2 - 19 ] < mm = [N ey
. * . . 0 ) JEN= - A ] — -
o5 P T s BT O T o © B2 o ) SN 5
: ~ Ly e S w o D "o a? bz
N ~ — A < o0 Al =z %) =
=2 A S A D © e oy N e o T B D2
pay . = R W m,,w.m = N oy - \/ v/xv o — ~ m — h £
o~ i O .~ o prom o &S T U . S om o
PR PN T o N o B 14 o b [T ™ _ o o vl 1%} . M=
z T 3 Nt ~ ' ~ N N >y - =N
=<t A j e o L L, . @ Y e TR
e D o =l I W STy . o 5 . it
~ PR — oy o Wy o T pa e Ao e L)
w IS i S m o P B X c . an TOE , b
2 o = 8 % L 4 w i 0 R
™ o MK o T ] e e T TS (OO S =4 ) -
oy WO S s g e f N Y 4 o B = Sy B >
o4 —— ! 1 D 6 | e H (SR )
R YU iz S ST Bl B s - o i w e - g}
] ~ Sk ~5 . e . ~ , N o - -~ ¥
w N — o — v _...@. LR 0 g £ © o = — wWoa s 17 [
N oz T . , S o s - e % o
- . ~ T AR N3 . W, , 0 T oa W 3
3 [ W N ow 20 & [ s .
~ ; « by o — 1 - O (IR o,
| = 7w mau oo 27 a ] f o - 0T
ki g P | . -, o b wl 2 e b
a- w © ; N S T N v oo e K
- N i A oo (A 23 SN = AL 5
- 4 . > N~ o Lnuk K T = ooy
v “ LR~ 2t ) IR ¥ }
oy o) S ~ o - 5 - , = Y 3
N \ £2T 42 N N -3, - ;. VRSN U N it
T 8] o B , -
S g = @ A . \ﬂ [ A | NN R o ~ e
j o= I R AR oN Q7 <2 o T
) ol o AN e RESEE-A NN — e o ')
=™ o o = Mo T =ity B S
- 7 ) N = PR e N i A RS »
£ w0 Higa S on o i 4 o °
29 <oy 0T T - ~ %)
RN o R oA N 4 % ’ § - ~
I I o w0 2 A ~N o | ja ¥
YR R N | BT ’ AL -
o — B = ~ = Ny g B P N
o WO S { A - & © o T Q g ’
— =2 O L oy D “ p - P R e
o oy G e m sy k) Ao | — i O =
= TS w8 - ) = RO o s gy 8
. 7 e L& { = o oo don T
— =4 Oy o e Sl . - B oo g ; -
G O WD < ’ ~ 6T ’ AJ e AU S|
o ! - &~ N i a0 J " m
wog ” o U L i :N,. “ ; & . . ShIa Loz )
e 5 g My m @ o 5 -4
PN coap Y = R T N ~ 40 T T o o
vy U0 | B o~ = Vv P AU .._u( vt R ¢ . ~4 4 PRI G .
~ © o= T S EEC BN T B < [ v e
s e @ n L &) YR ¢ oS [ “yovg . | W 4 e s
ooy O e 4> a © o oy Jom g
NN o & & CoJ E w o™ _ AN
Wy ) 4 ; - — RN . S
= e © LT - 9D W TIm xR
i o ) - 2 oy Al ~ X AR i > o o
M T =S o A w o© RCR. ) © OB LA
o 2 Moo= T - =R . — oo TR
NOTDOD Do T B Q AR} 3
o« < —_ SR S N ™o
0 e 2 T, W - il Gy DT N
w oo, Al L om W - ) DR , o B
th e R sd 8@ Y o W o oW Lo a0
Fant [» ; N ]
e i - SR AW o 4 = o 4 - o , NN ol &Y K
. ) . g C o & U 44 ~G§ L o Ak +4 44 B N -
&~ ¢ . 5 . 9 ¢ R
wEFTomrEom L 2Ty « oo RO
= = # T e e =H = . © w SR H
, PR G = S “n 2N . C M [
o jaa] = m/ XS e WTA«“ [ N . n) Al - o @ o ] . ) o e 2L N e
gl ' AL ! v . . Al Al
S NN Ey e T . MoEa T w1 E e
- W@, = ,MAMS%C,O wow — 2, ) w ‘zﬁZR_ e
4 ¥ ‘ ‘ - s p - %
= O L R e NE e @ v M o \ EY ] T - 0 BT F B S S
AT o DO E oD R M 2= oo r om0l oD SR w0
PRI RN CAa N E =] Al o @ e, M Do O v @ R DA S

IPR2024-01142

Petitioners' Exhibit 1002, p. 797

AT&T et al v. ASUS Technology & Celerity

{0186 4]



< [ [ = -
< ) = &=
(2]
= o ML ,« 5 ™ & ¢
I — 8 © W > e 7 - N N g 0 1% W -y,
s @0 , = - z ; i NSNS
W ( ; Mo (W= . N o
™ 9OAR 52 — x N a2 = £ - EEgEn s . “2 4 R Q- = i N
. A A < y =1 YR e U= I
— I S - I £ &L oo @M@ =
& g S 0 Ny =, T w0 ve e o YL . e
@ _ w v 5 R A g © Ty Eiad i S . £ 0 ~
s o ” =~ A A
“r O Al m WD i = ~5 e 1% e 0D = ;
} it . e F - ol = .o
- — ~ o : fred - A Kdind b o
e~ comm oD S M | o 2 2 %ow L, - i uy
- R A A oty
o e — O B 7 N A " ¥ e S TR ™ SR
: N ne am -, - - s | @ il
N ¢ Boag < o3 Somb)ogn o o =l
. . o~ s [ 2 R M o .
L P OED R W o & = > CrE oD o i o
5 1 , 3 el Vo o - ~=
m i/ R A ‘T, ~3 R el don . .W,.w o 5B SR o = ) _ s
™A oo ] oAy ER OGN pad " - ¥ o ¥ AR ,ﬁ i A i
; 2 : i : = # ; - . W L a —
N SR VR - S SIS w - @ ENEEN oo™ - -
e P i - , - )
¥ W X om — e 9 N W0 W i
£ RN - 1 o SN N # o
o 5 . = 4 X : NI *
. ~ ~~ o 3 - . 2 2 -
ne N I n ,_ A e | e [
N A ] o N i 5 % A 2 o = (RN f
) N 14 ; OO R SER
- oo o4 ", a0 N AN
, e o o v NN “ o
we 4 Ao . e N T
= e B B = ~ @ SN LU 8D A
= Pooo L R o i
w T oD ;h, - B - " PN AN AR - (VI
S B T s = ¥ S W g 7
=2 - = . —_ AL =N
m” 9 O, ag N o™ 6 R oo Q
G oy R W Ao - A , NG Iy AR a
NG y Doy s o] (n N o AU v OE S E
- g ~3 . 3 -0 ~ e =
fo o = U e A S oo Lo » 9] ' By
N o i ) _ g7 /T B~ D o7 WAl IS QT st
= T N B w , Ly o Om oW © NN wd Ay
= PO = B _.,N(_ A [ 3 e TIL P AT Y MI/u./ WO ~ ST
< 5 . k i 0y - < S =
.ym o <K - A2 = iW O R 2L o = . 25
o> § Il ~ 1 . e e f fany ot . I'd Id ’ 5 ]
PEREI I TN S \ : %7 0 SRR
R PN Ex 3 ~4 v & T o O G N B A A A o &
m © o7 -~ _ o = Py [N P N plD
’ oo . o o ¢ o .
b "B S g G 2 . wmlon REE ] e
- O 6 T : 1= 6 A A o oy =y
v @ B s o i & ~ s P EA N I AN NS A )
N ’ ¢ : NV = e Ay % p P I .
— A Loy g Y i s i = E e ARSI ~ g U oA
4 — ,. L P . 4 - % 5 . 5
“n oo i $u 0 N 3 # e 54 N | 2L
- O o Wy A ik B RN P NSRS i
N RCIN = s = 0 & F SRS e TP taliw
R . == -~ N ,
PN e A Y K < AU B o Q0 MMM Y
4 jas} - ’
¢ N ‘ . . . [ p
- © IEN b oo e, o B L] MWJ._ _ N o Lo B
- NN G IV e A4 b oy By Y v, o= o P g
PR SRS W O AR o B oo A o . aom S
-0 ) = . Domom
- — i B { i E#om o ogmnm “ o e N
<
i 0= § T K % ) RN - i3 ]
roo o § | = R R el = WA A 4 [ -
0 % 1EG e y : L o S,
I oo © i e Hhr oW ML oiEe NEEVIVVTES
Looop i ,ﬁ VW iy e .,.u@ 7l m\u (-] oo T an e 53 o 3 wﬁ/ " J ,rv_ P ;

IPR2024-01142

Petitioners' Exhibit 1002, p. 798

AT&T et al v. ASUS Technology & Celerity



= - < — =
— [aN] o < Lo
(2]
Ll o - N . pee .
Onw A A A © o hES s o N e “._mw_ - ’ w2 . FF, N
~y A - Y P —-J . - 0 s
) Q a oo R o o ESHR S - B e
M ] 18 B oo qo L © R
— & PR = PR L b e e @ = y 4
0 &) T o HR ) 4 ~5 TN
w @ S vy ) oy 2 M R Vi -~ —~ 2 o
- A N B - 2 i | 5o c o @ [FEAN
, X PR S &8 a1 o > N
wx N N NS &= = = A D - Q
; PR T SN N B <=, = M = -
= s > T 23 3 o T . X w
Iy N - ; o T4 & N “ -
- { o R | N 4 at “oR = =
o b N ST m L A o
N N - W T i o 2 R (SR 5
¥ A fna [ e N - § o o
&4 & rﬂ&:\/ éEEt o D,\Dé — —
) = e g WY IR N
= = & a0 i ~ V\ ol y eIy g oo, oo -,
o i N X
('] = 4 - ~ 4 1 ~5 ¥ ~ .,
G OB . g = ~ PRI ECHE oo N
= N o e i ~y T -
e N ’ ol o > V2 o v 2 _ A I A o U . G O NG
s e g o= © e - ot e R wr )
o= oS A= - N 4 =~ ) Kn B Hrm =y @ el
- e LR i > 3 ' phe R q iy R h
™o, ~§ & oad @ “h a0 . ~ ¢ 8 East i 2 4 °
SN f N - by, &) , - A fon =
S NG o RS T Sl N ot Y o = W WoE T i ~
2 o = PR i R A -3 R oo
N EA o ) A /m SR — U il > o . NTV@ ..E © v/m .« Mﬁ\
- v, . - et i . [ , i RO S R
N QR o R S S . T
; < \ Y N — <f
™. My s by S S o ¥ ) BA e 4 Y o
L O AU e = Lok E o il MY ~ WA — Al NeS P
- - A4 ) ” oy 3
SO R f < o3 g = ) A enlRYeN wv
——~ N 3 i ! 3 s 2 e
B ™ < B ) e & il E % el A SN
o - e = e ey L= rr - = = o o
”! = . oy NI N -, N ' -
A o B R o > 2 .F L9 nE ouwoa
~ 5 - YA N B v . - - Y ) (S &=
X e a5 -~ VR Y = N4 o g S ™ PR . E
4 IS > R == — Z e i . R > ITEE mm@ p
N s o X T N 1S R A N 0
N ) + 1 ' [y .
IR ) , Lo H W e e i - B oo ~
o a o A = b ) ~ iz R P o
4 . - Y A N r i k) ) TN -
Do W g s o R o & o o ;
e - A 4 , — - 14 (4 (IS [N
o E oA A »,_CDD A 2 N z, =Sy ; .
A 4 i 5 | — ke s <
R == ) RN NN oo I, r.r 4 s T g y
~ k- q 3 5 / P it , ~ T f d ~
S v . e, Al - — e 3R ' N N D
S M wy WOOR g C He = &= ] e S e B
=L 1L = a il ~ T A S i\ ) D e N .frr e =
=R IR - o S R ~ - - Ny I P s N =
N I red N e 4, a oy e ' g % - N | L O \
Wi E I e J o N # S o B e NI // for i
Y - S 2 = o - pi R P,
Q- i - o & 8 E v o 0om 5 . e ~ \ i o £
e o ;. i s N s . ) v O N N - )
Ear R w T : SIS B SE . LS X+
, o ) . N [SA R f i
EEE d = B 8o ) - A S B N v OE S
. = - AR s o < s <P ~ )
¥ &8 E A oo E =i Lo = % r DN
e SN EaN e
1 R kE: - - b —
= ' - & i MO e 3E I = A S R o 0 B
KW [ 2 = S o - Y s 13 ¢ - ~ IS N
— :,«.,m [ u..m./. B (o , M0 ,ﬁﬁ ,\,!ww e uk ;m., ﬁw o~ b e D %M [a] re
eSS S S BT e R N PR TN = e &K
g N
— o N e o LR i S B - P S NG, = RTINS
o H A o » M s ook SO M S o m bk oA o H & o
(G et = e i s T -
bt oS = oAy 1y M IS R Juce O W M N o

IPR2024-01142

Petitioners' Exhibit 1002, p. 799

AT&T et al v. ASUS Technology & Celerity



< [ [ = -
-—t o~ o =< Lo
(2]
- p . ) - - 2.
. .. H -~ N7 T < S o - © ~ Y -~ —
o3 40 it p S :/ | teme +@ " P ™ S X oad i
A N fan o - 1 . — L] ey N
N o ‘ E ] o RN T -
S Someae Sl b - o O S8 -
< o i P35 v o = v
[} <t o0 3=, I N e ,J/ww o -
> A aa} S T . - Pt .
wr Sy ) o4 g R o - w
N T ~ . N g O o - o . o
£ . (- [ LSS N N
S M w1 el = e = T 45 s
Ly T ~ S o Q Mo ™ T
oy sy N e N - IS S - =S a0 O 10 = e
~ o) QNN N y o i o = % 0 - - o
: 5 - Do © O ga ~ P = e s s e
o oo = R i £ . . (RN Ly P .
[T ! N L =) — M [T " . Yo A0 BT
| ) ~ o0 5 ‘ 12 $H
i 4 — =S 4 ) AJ L0 om B oS " b o
15! oL ‘WG/ N T — ad § 4 = e 0 J N, T ey U &£
~ & b R J g = X B e ;o= g =
(=} o il =~ \ 0] w2 4 { A
& o z & . N 3t 4% — i ; WY
o~ A,VA UL N g g NG ¥ = A W Hiz
~ = v “ AR 1) -~ N } M = s 5B o~ wy o _— =
=" @ 10 7 L oA RN I~ — hired = ~ %M ' N g N o % ~ Wy
~ LA A - - M ) ¢ o~ o i RN -~ de==
o W w o G v o T oo 500 SI
- w S oo0n e A T O S o
o T o S iy - O AN o | BN
o - o ow© = = ’ = s a -
. == o N — ~ s free " A Dz i
N — P . & A — o R MY Rotd
[} [ jand A 15 et R e e v, ,,3.% i R
..... N 0o v R 5 & - N o A o W v
j fwomom 2 ug eI SV AL U S EE N N
g T . ay N T g 0 pualal = c I
" N SR bR XS N N e U o O
@ (R S R © -3 < W AN - ) By VA
o, o~ s e B -~ RN E S\ EL YN ~ SN
i ¢ > s . ” PR =t o gm | RE N
—~—~ e oy Moo ~ — } [} o .l7 A " . vy 'S} ;
) . ~ T8 i ~ o 1 @ oo 3. o
e . Aa o T, - p y g D~ P—— 2
2] 1% - 77— ® <8 ) | LN S T . { ~4
(- o » x/... v ?zo. .,,..& 4 g ) , , 7@
© T 7 W . Y P - b
o = B e N N P ~ 4§ S A bt PR
T O o N &= o AR 52 2 o ~= ey (W4 ey
R o o = o 1E ; ) N 4 ~
o ) Ko} o N (e} . . S
fi oo N N o — iJ B
=2 N N o - e — R - ¢ e
X o S s i P - [T Ay o
M > W i - — i — i m
L, sl Hoonal o~ oo p ol oy 5J N ~5
[N o om0l SSHESTR - N <3 2 53 |
~ T R | 4 p I,
50D, vy ool M we TR o - & =L, N o0 /u DT 0 g o M
S NN T8 . o &S] o oa
LA e ] o o ZC.,Mu.n i~ \%V\E P PR ki CX
L N v o -,
e o A s 1o oy ~ K s ¢ 4o e
s T ¥ +o, — = Sl N g T ¥ s i~ 3 — 3 - T \ o
" d (- R . . L. i ~ il
oo o . BN T LYoo LR 3 A
/.. , .. A ) ” _ ~ ™ R £ =) b ¢ ¥ o v
&, W N oy P _.1 o . e vl AR = A2 ] -] L W s “
' o N oL “E o 0 c S Y WJOE It 5J WJoy o o [
Kudil SN 4e e oo O HETT oM PRSI S W= o g it 4%
N a % o 5 fead I == { ~ #
WLl T o v T m T e E oo E o v o
ﬂ N . N iy k Byl . 1525 N PR ) Do ¥ orr N ~
| Vm, B - J.o\ Q LR - H./ N R < NS . e SR D i BN HU_ SN = R ey
. \ <R | ) - & . L A — LNy kS oy . -
Rvoe oewmm ) — o B lEm A w R o ¥~ o= o e~ T 7
' P M Rt (Y : -~ T W, » e
VR0 < SV A BN - D e B, W o w g T E o o Lo © = w0 »
- L B! B A o A R P P -, ,: -
NE s oo - ~ o e LB “— oS - g e o O ] e S e B N, e n
-t o~ o) — -
- bl H ~ o . q -~ , Ui § - P Ht ) -
A L © m b J - R s BN H” o = owom @ o < .M,ﬂ _ 0o Hﬁu o o *\% fco NS M o oM om
P A Y g % - p . oot i — hoed == bt A ke -
IO =2 I I SIS B ARSI Mol —~ox | N AU AV [l e - A o, g o

IPR2024-01142

Petitioners' Exhibit 1002, p. 800

AT&T et al v. ASUS Technology & Celerity



FA R ETSVWTHEBFARRXE

MPDSC
T &0y A

KoRE Nz ke BS 102
JTRS 1()2£i\{J& 1 16¢\@ CHDT
LEZ@EUCTULE 11 P DC 29 5., UE
FHICEE R —-LERGYTCTHEHRYT S, &, UE
anspavrent)¥E, UE 116, PDC
zmﬁmbfw7h;ﬂb&mGUE 11614&. &8
5 4 g B /L HIZEB1LI OoOTT vy 7Y

EHERLS 3,

P 2015-523757 A 2015.8.13

1

CCHMWENRITNE, BS 102, UE 1 1slcBERIAEE
o ¥BHE, UE 116, BYLRRXEMHLTIPDCCH

7 7 5,

{019 0]

HMBZZ20—-LEBTd2PDCCHE, SVWKARZANERZELIZ., UE 11684
VEBEOPDCCOCHAEDHLCESLT W TES, UE 116, PDCCH®
HAN—-TF 4 BHLS 5,

{019 1]

M26k, AFROE DT T AHBERCT— 4 DDV — LB
LS OBS EMS D O nbEAERd, M2eicrdEnNzr7 ol RA26
00 DEMEIE, HiCH " HDEOTHE L, HOEBEBESAREROEEZ AN T
HEN> %, 77— XH mﬁﬁﬁwﬁbwhﬁémﬁa ————— LEE - TBESEMSD
T A S s cted state)yTHEST S, 26

S

R o 2 . BS 10213, SO IngE e - AR EUTEE
EE2HEETEZ, UE 1168, BT XY —4A2WMETS, UB 1164, BS 1
C2HLDHENTX Y -LEZHETLSRDCAEACDODENY —LEZHEHEL S 5,

{019 3]
FEORBMZE VT, PDCCHUMEDT
AICS T RSZEPEAYVYILETNERS
tion)ZEFHRS 5,
{019 47
F—RY—LAbtLb—zyJ, #AZE, CSIT RS
RICBYS2HENWE—-LEBELUTRHEREBEINS 2, RIZ,
2 VX BT EESDPDCCHE., U
]
bhlc, F—%E¢—LrL—22 5,

S e ]

X3 AN

E 116D
-8 1P DC
P i i

Z(r ,)D

C
'{) Do

,zk

é’"'ac

0—2630itBVWTCST RSE. K

— L= JORMEIZBS 102, U
Ve BB TCEEEPDCCHEM S WK

CHE— LM

tHE] f{—}f OPDCCH

L.

LT My
CCHD

N D DL O 5

ni 5

()1:

I
N
ﬂ.

MS 74— PNy
(_f”\:""‘,\ijii«uf‘ B — L
| ‘A ‘g N :g) o El E\,EE

B D

'i‘.‘

3
~

»
18
1%

BR

g — L

¥
(NN

N

D

20

30

40

50

Petitioners' Exhibit 1002, p. 801
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



8
20

40
{

<
o0

(2]
Ll s )
: : g [ - =y
LI E R BE%@ LR oo e
. e = = p - " o )
ok & iR Ho~ +5 R B  oP
\& jui o ~ v . . 1 AL - -
g Hm ¥ o AT B e oo E
. ~3 4 . o Do - = O .
-« w oM i nEoK R B Eoad
b, o~ = = =gy e
- PR N R ~ 18 E H ==
A . I ” S A
I — Pt = oo, TR A
e %‘_ AN rL o ,/\' =3 Y
™ ENE N , Qe P —
PN - .&1/“. N R I~ B N w #..w/ \//
Y xS o, ") ™ *
J = jas - e .
— i o ¢ o o o th
= wou 2
~ ao e o owg R RS - 6 8,
A — R = Ao M _
= PGS . N W .
- ! ~omoTE — 29 ¥ i
o fon oy &= had
N -~ - == 4 N o~ mE o b
2 NS ~ s RR 4
, B AP SR p
’ S1) N e [ : *+ F I S Y @
el o 36 3 6 i
7 2o . ¢ . B e e S
N SR I O < : A B ES N -
= R T LS i
© I N oo = E po I o —
o, WO - i | U ¢
—t Ao S-SR = = A o -
+Q ) | g T o~ 23 = 2 5
— .h o N 30 N =L « R © d ) J.w - L,n,,,? w«w 5= e
SaRE aMNoAa Nl o ) DN o W o PN QNS ¥
—~ [T e m T om ] N DS = L SR =S ) e -~
2 D MAe St R S . o DN w 5 E Loe T H M
SR ¥ F S &4 o Do 2 . . = =
- o= e A I SELD O B BE o
g d 1l 4 H ~5 i <)y Y 4 o
o for - v L ] o @ om
N B ey e . S S~ ;
WY R 08 s 3 MO LR = B = e I > 7
RCEES - o i g T = - o~ ~ % % o $s &
- n RPN T A © - o8 oM 30 3O
e 3 . A - a PR S P = SAES N
o R RSN N w - o N , S E m oy e OB
; i - 3 - % B o oo DR
b o Mo CE T m 2V e o N AR
[0 A TN Lo o N S 2 oA B oo
QU N N o = o . Ce AL o8 S e
= A 2w ) S £ LR o T
M7 = ] T .ww.. 0 NG ]
PR o 5 o ~a S SRS ¢ =~ N ~=
SIS 4 T LT o Y 4
[N ¢ | I8 — E - 3 LY . il . M L
dp-cY PR Ay T . - ~ T S~ K o AR N
PRy vv(_ — (2 .m e " by ﬁU int uw\C v ‘N U
3R > 0 £ B - PR L &1 Q) H & I
-t A H [ T*-
rari 7 Hm . = H i S oppe T .. T >
W Ao v, B 2D &N, . - oo @ LS o5 ES [
. o ¥ 3y L A2 — i y . s Ay
R Lo = o T & wy AT R @ e e &
. R o ‘ A8 A - = - N
\._/ HM -~ o =0 N ] LIU > AN ~ .ﬁw e e t.ﬂ, Ne 2 ,\.0/ N~ ﬁm Ne =
AN N il . &, o w
o o @b = B e i8] o B o B e e
- CTR, g P - 5 1= it - i,
= o S E : ZR RN = I T B R R
N i >
[ ooy 2 : & N g T 47 N e i o tm T = = o ]
e s wx.\. i :WA. & ] .,/.\ r,mm - v m.u A3t W I A ‘./U_ g ﬂ,i, N s LES ”r{«w & D = B e~ AL
=4 ~ Lo L < S5oN m = ha S v 8 w WY o BN E O O
e i 3, . W] % .~ R q fl ' ' -t f
NI %&H%._ﬁ,oth0,14»,,94%%.%9m B oo 8, 8 O IR
Y] ¥ 1 ; N iy vy oy e jui =
- F 488 SENS < © o4y I R HEYN e~ 208 ERESH
§ r o . 3 b (Y oo v i o o A4 o Ny .
ES Mo ] owoR e o 3 N 2 oo i B X R o osd W W o
A g O IS B P S B S = RSOV SSRF(CEETo R B0 ooy WE LS =

IPR2024-01142

Petitioners' Exhibit 1002, p. 802

AT&T et al v. ASUS Technology & Celerity



< [ [ = -
< ) = st
(2]
Lol
. S o™ , | 2] 4o 4 N
YR Y } . . . et I, -~ ; T § R 38
oz 2 - R w @ Wae . - W e [ i D
. Ny = s 4 s N | I~ e { T e o e
T Y i . e H) . Kt XE D o N
— ) .‘mnm . VA i 1f N 7@ . ”vj U= Kmﬁ j = 4 .ﬁ )
= © = ' 48 — i =y U - B FUES ~ 5
- o . ~ Yo o) - = EAN * 7
4 . —~ B - SR SN, WA g . o i
- - 5 in ~ w “E 5 MR ~4 &
e e =) I & : ) L o
= — 1 - Corn g 60
P ' am.»lx nM h,vm - ) U I ’ ”Mw >, » 3 s ~ =~ “,
Wy 3 A,u =t o] — ﬁu 4 ~ i E o \uL” e
i~ o5 o [l e & N sy s
. j
o o © S - 4 © AN = ”
] ' ? ki 4] REEHY . . 38
L - I ) @ . I o : -~
i -, : — o i i .
wy ~ ) ¢ — SN N . r s
T R i — [ ~ 0 A e S it )
- 1= Uit R o SN o LS
(oY) =1 ] o4 B VA ) f,.[y._n e V_A v \" e
= B oo A o -] S N N - [ IS
A -~ e - = RS
- iy ;m 5 A I = i g #
~ - E - 2y BC el BN BC N
a A NG o = o , P g
) J o . 2 . , . LN z - i
a : . @ S Moo 8 < B
i © 1 0 e ) B m% N © ot = At S| o M Moo i TS
a 0 o o g iig — T e N i
o c 0 o o E m Lo 2 0 RIS [N c e s
= jmd i e e ST - A R, P N s u =
o2 i S &R | W e - ¥ ~] Kt
. . = & I Lo R B N . N N G < -
e L= A N R A PRPP o R D, oD .o,
R wo & o A me YU R O HOE .y e DN X AR
) — g e T o B D T Y e e
1.2 3 N ~ - i o o Ly =y Sy 2, T hmamy
] B A 8 o = i ] w» ok #r 3 ® ko s B Na N, B
.rﬁ. N . .MLA o ny oy [ r/\d/ ) Y “y s v\P.J 2 S N‘I«b L s H}um
. T - ) - - 3 vy H . & ]
o " - .o = oo S " ; S &, LW hg N
< o R = " w - PRI ‘o wd = 6 DRV B oo, 8
N I - -~ ~ h reu i B A ’ H R = - )
e i ) e e == B ' I N 4n 4 o AU Er fulz
T ) N - e | Ewﬂ, = _« PR G R Y
bt Q a4 i S R T I = o N }
i & = Raa—— o % i ~ Hi o 1O %
) i e ~ fulid L YU » N N o = i
> 4 - o i BNy s SN 3T 3
A o g - w1 oo o B oM S-SR 4 , ~4
&) T VJ —
) 3 & —_— A-f EEOAW . - § N Lt -5
. I - = G T E R, am A e 4 ~ :
- - . ) s P peu ~ RS
S & N TN Lo o DS STy A B AR IR ) m o=y
1 .- “ . e . i RS - R N . @ H -
4 4 o A IR >R A6 piclS RS o D " AN
[ ~ / ~ o ’ : R ; Y X 5 o
o S P - — IF — N & o R A NI yrm HOA @
! 1 § O\ I = 3 4 Yool 3 A ~ = e
| I Y = H SN NV 4 = B 5
o 9] i g Ty \ . Eall ) o
= b LN it M i — H e ™ (s Mo 0T
¥ - o =y = b 0 3
< 2o E 8" 4 = 5o s
D U B APAL - IUANCO o S 2O
o % gt A St - N1
T AT
7 e W e ~S gt A - 5
For B woooH 0 ® fge A P B
e k il ¢ X e e !
% E i3 “ e o g
5 2 iz Jucs b =G :
IC L TEE-S<3 ‘,M_\ = Eamd o | - ER ] @».u.\ = - N mn@ o
& - WS o {5 o £ 010 R
R
T I (W) I ST BTN iy S ol
o g o it @ o Yo = o Ban =
NN L CA e 5B AN 0o —cood oy 34w 4 s
o o - Jg o~ jans <ty 4
S O o 3 O w e 2o 2RZE M
SR ] NN eed - [ f—-— e A3
< i @ I8 BC KR

IPR2024-01142

Petitioners' Exhibit 1002, p. 803

AT&T et al v. ASUS Technology & Celerity



8
20

40
{

]

(2]
- P % i 7, P 2 1.3
o5 ry , 0 e Ao © e RN R o =) , 2o Bp o4
T W N - A
: I AR o PR — ; ] ~ = = e o & K
e . ey 1 R ™. [T N g ;
o~ by N e AN o B FU LI o4 w2 o T
< - i< oy ., ror . o o
o~ N - & ~ -4 S~ B &0 0 IS
- 4 1 o = B L £ Yoo
. — N [ s o~ ey A
e~ . | oy =oe o e ¥ Lo S CRE VN
P N A k N e Kio sl e o . PR
= S E Y R = B~ P N ~ — B
R i oI e I~ ~ I Bt
N W o= - i 2o ot 2 | = ] a < ~ B
] N - 7 17 TEoad ] oy - K
w JC = oAb ] 7 m H ny LR e . 2,
g SN AS g faa) WO W T - O
o T - J — = B N \ T g ~ . 3 s
. XA = =< # o
N N [ = = [, St — [
S ~ S Rvadi] X { o o ” «m‘ - _7\. *
=8 o) Rx i
BN a = w o O e 09 w - - y 2 T
~ P 7o i [l - S e - S UR - =
SN :/ &mm = m«/w N 2 PYW wr o A .r../ ~ Al T
g Gk ik o =T wo et ~ i o B
TN & - o Rl = A . WO
e - 7 ogm ) @ 0 N J ° A g M
o 2 L WE ~ N 1 B - v
N ! 2 N & o
g M 4 ' wﬁ_ R e WY ol RN
~ AL ) p y 58 & ony 3 ] -~ 3
RS o = N 4 T A S
P NG K — b A
ab ! -] LU D B o, e S RN
N ~ T 2 LIS o iR 6 2 R c SO e
—~ foe ~ _ yd B PR R = R MO m « ] ) A
e . L ~ £ =
o D0z | ) BN vabiz,kﬁ = o6 I
- s . [ - jad o
e PG| o > R wy DN IS s e ] NC G > oo %
T W e A s o NG . o 3
.o b= o A S R N B It a
% - a i Vm. ommt v VA 717 B 5 —_~J - JUN . o
AR ~ Al JEAANN I =/ i L %] !
% b J,«C el V‘ 1 o g 4 " 0 7@ g hd 3 m
TR -~ ! * = s, = ~ 1 N N ™~ <1
e 2D Q = o o Hon = [ NNt oM o he D
- . . N - o ) o 7 \ e
A 2K e g ROH g h oy o 2R~ A N TN < u L
. N . L= L —— s LES o —~ 2
L, - B i s a0 d Fo ,7/& =z he g ,Tm ~ ©w LS NG o) o
™ [l xng i — - Wi o Y %4
A N YU LBy o o LOE WD S |
Aied o= ~ M
N W w -, [ iETTIAN 0% - Iy i ° = i
S { i i - R W Qs e N L 8 S - B
L% - 1T t I s ~, B ) oW 7 ’
W7 3 . . B s 4T L o) 9 oo TP EN-N ao, e //,
R . -t \ . 2 e
B Ly 3 T e A A EER G jo =, A = EN 4
. S 78 R - PRy Nk om T ol o
1 " , s = - P R N N e T T A e T —
PG ~4 o =4 — S8 R | w|iE NG R N e N S ou ~
) Wi
i . \ $ " RIaN = e R N AR -~ NS ! 1N L , R 5 .
RIS A N ) = | =R MOLL Lo 2N =SSN N e O kmM VIR e
~ 3 _— Pk s ~, i WM xe § i M, - i« 24 A
o™ oD ™ LN S m B oo DU s o d i o & | o §(2 PN m;w N . D
s 5y K - - ; By ] DRIy .
~ a1 s - T, ~ s N 4 ol . RS I A o i
SN S - £ o joo Mg . £ o oW e x g o LI o = A,M eI U= S e
[ N PN s G ; 2 46 e : il IR T j
S TPANEE N .3 S Koo T P B e Qo M e W 46 - i, Ao DD s iR o m o
oo g SOWL I A o E sl N E I ¥ o, xTBoEn L L agL R
— = Y o
r H Al o S T S & n) g ol - =g 0 A §a -
Tl He WESR o o EYE LD P ae T~ +mb,@k,7hﬂ,u
; P Caes] L 3 . ! - — s T ’ % ) A K . s N s e
S kN QN W] MR A MmN N e R A D i A Woa 4D N s N A D g
P # — -, 133 — MR O A H & ) — (S - A Al Bl z
gh o SN R e o KM ]8R B8N Ao | e D
» > - o . P i o N > . o o P :
¥~ D Lot OTE B M B BV S B 5@ D H I g o, e St

IPR2024-01142

Petitioners' Exhibit 1002, p. 804

AT&T et al v. ASUS Technology & Celerity



2

o~
- [l

o - R

B

.
¥

{43}

P 2015-523757 A 2015.8.13

ZRXE—-LEZHEHL S S,

0211]

FEDHEBMZBE LT, UE 1161, P23 00R %A EH
ABHEDLIEBS 1 02XiEARy FY fhacemEREILZL
SV, RFUE-LTA—-I 2T T ¢ = Fiiy 5\UE116ﬁ‘28

AN

-]

Tf <

4
s 3

llb@\ﬁu@l)“M
EHROT XE—-LE. MS

<
]

s

s
<
|
fa
=

JEERUGMSOE—LENERCE VO EAERT, K2 7TIERE RS

&

o

5 -

=P

e I P B TR

L}

o
T

i, BS 1021, W =W T30SO, Fov R RS

channeistateir;formation reference !
MRS 2 70— F Ry s B2E., F% R IVE
y ication, CQIYTa—Fy
Wm?ﬂh'bﬁﬁvjilﬁééi

A

¢

A

Fal

]

-

hannelquaiit
25 A Ky
o B S

m
bt

e

BL. FU4

ENTVAHAEHRIC. B

Zi

;

)

>
s i e 1 2
CREAARBTREL D AL

v

20

& SEEREST RS, Xy 7 HlE
R b A0 E

HEN 3 35

. BCHHEOZSDOED0THES ., HORBH S ARE R OHH
- &

LS Z *"(L*}—L—1 Hi
%

e TOZ2ERIBE LD U

y Uy e, AR, e, 12X, RV 30
T BEEe T - 2 H ] %W

G, ~DERIIBERM
Slc—"o %

P27 0

r?;y,(_{(j 3

T]

o
e
prinoed
&=,
.
e e
e}

4 (27 10D,
P b T 2 K D A BER IR D A R

HAWEBES 1 02& ZERy 5 i} F a4
7 CHMENEEEOLRDX I BR)TCTREBREND B,

1 =,

R, BS 102&EBS 103, F@ory by —2E@, YA bRE( o
cndDEBHIHVWIEZBREARERLTEET S, W2, BXAL
WL, UE 116000 BBUWAER., PDCCHIEBEU ST 40
. FOEAS3EBS TXE—LARMEINZTNEZRS RV,
FXoAbAEnE-—- 7
NETNPWEI LD DIEE
At RS kv, FLT
NN S Rl A
B, F3TCHEUTNELE — 47
Tk niE xS muvh, )
BREREIN EThE RS R0 X
ma L (2 72{Hxﬁ%ﬁaw:%wh:5uvtﬁs
MS RXY—4L/MS RFFao—rifHEsnzdnids

~
{
[
i
s..

50

Petitioners' Exhibit 1002, p. 805
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



(44) P 2015-523757 A 2015.8.13

A LN E-DOEHREGFHE, EVWIKERZAEL—-LICBIAEREE ST E2DE S
EEOES I EOLES I — L DE i a?uwﬁbe”UE 11 6l@Em
T5(2730), UE 1161k, P = % 29 5(27 25)

o=y
o
o\
—t
o
[

2]
i
i

4 B R ¢ TMSDEDADH A O EE
yﬁ%ﬁwﬂauBs@tuu%ﬁﬁi\%fmﬁx

»XZBOO@%@W@\$KRW@R@@%@T%%Q % i
HEha %, W2 8w W EWT., B d as
B iEEEI N D B Wi s L:_ -
WMz, UE 1164
Lmif:L,")%:BSaj:-

3'(
N
o0
i
.

JROE-

D

=
[
[
as
-
~
7
4
.
N,

HEORBAMCEBNT., B SKE.
e L HFEBUIDTUE 11

W TR S D (A
TXE—LﬁﬁwH 
CORS TXE—LHEHE

20

S, LB —L{#HlZE. RFE—LT73 = v 70 &oTERTENZ B ZH
- [P
favak

I

£ i
ERTF—AGHAC-~LILBUAHEREDR Y G E—-LOEY U v ERTT

UE 1168 k., WHhAOEEFERRET 22820, WAaE, UE 1161, Hu
KEZZBSKEBLT, UE 11800 EH(H2E. PDCCHIERIY S F— 44

Lo
Iy

~:
<
P

ADEGERG, EOXSEES TXE-LHMAE ALY LERS AL
13 .
14

ﬁ
Y
oy
s
—
o
f—
i
—
"
<
N\
~ i
)
2
L/
S
g}
[

LEbE0D, Rt —-LlTF—2FHEB

CCHE—-LEZFTRFTNIMBIEC S HhEHE {*‘fm)f B, EDXAEBS TXE—LM

EHXh Z0hERshvdh, ZLTE—-LEHFHEW (s teeringld 30
HEAA Y THEREINL T LEZEKT S

<
&L‘%QHiEFmQV\Mpvmi?@il< TN T B
%Ol%ufhwmm JERETH®, EOXS3KEBS TXE—LD
BNl REDS. D& O@MS RXY—L/MS RF
AR ELEZVDPOEIREDTHD S

T

Vil e B > A
;b\ E A&zl
022 0]

J

4 O3B L
o
‘3*

<

-
:
AN

i, MEAEUE 11

{ {

§ mEHR(E !
WE - DR E % 1 6 B — L& CRSEBBE LMD LD B H
LTUE 116wf7fuvhﬁé7>ﬁf%éGUE 11 6. 2E @nmﬂﬁw&
MS RXY—L/MS RF?L“V&lﬁb : ] WE—-OBHRESF

CHRGEHAE— LB A2EHENE E7 I dy /\L\m*

40

p—
(-
bt
J—

'>EE /’ﬁ vf,iA ’Vf) I
{022 1]
M2oW, AHEROEBRBMICX > TCBSAEEREERZRET A LS., Ty 7 U Il

,fT&“wsmeAﬁﬁz%\%7m%z&m?o@291;*l“7h*72@0

OORMBMHE. BECHPOEZOOEDOTHELS, WORMADANROEEZA LTI
ENHS, BzokarnEnMoBsnT, W {dashed 1 inedid, &L,

Petitioners' Exhibit 1002, p. 806
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



20

15
4
)]
3
3
X

7
i

g iz

i I
Ly

= L/M S
==
B

e
RN

=)

] — o

1

,.
il

-~
-
15
[

x};ﬁ[

oz
¥
/

e

2

Thid

SRS
1S R X

-
fadir
A%

:‘
1

= E
Feo
ZEN

P 2015-523757 A 2015.8.13
2

PR

N Be S

D&

=
)

V2
AN [

X ]
¥

7

i
.
c

5 D

ax
15
X

\Y

v
IS
AN
I
h

I

Feo
ZEN

BHDP L
ORI

E A

T Xt

1 02&EBS
9

.
IS
AN

a iz

v

S

D&

L
TXUE—

5

IAWAR

&

-
[N
7
Z,
i
i

)

=
NN
-
o

i

oot g
B
%:f‘
Tk

B S

t

i

ENGE AN

T
hra
)

17

5
¥

(o)
AT B E G

JiTd
4

§

5
pa)

i

ALY

gl
> A A

&
N

-~

H

{5

i

=

G

]

izMn

FE

i

= 0

EFrla oy PY— 70k

B S,

2 41

n
fan
.
o
9]
~
=)

{02

p

i

s

40
IPR2024-01142

%

@

#

i 31

1)
=

S EE

D

)

-

{

25
£
+

{

‘
4
“

Petitioners' Exhibit 1002, p. 807

AT&T et al v. ASUS Technology & Celerity

%

& @ — 3 L

%3

7
JooBE oy A g
LBE &

Fo
-

/

N
¥

g
S e

R Xt

=
=1
i

1

4

=L

ZE:

fr—D o

& 5

e

i
AN
H
i
#

5 7

.
(S8

]

i

il 328 ¢

RS

»

11 6

1

=2
&5

r
1
i

o [
75

t

&

o
jaug
Ll
i

'El

il
D
of

2]
Nl

i

4
Ha



(46) P 2015-523757 A 2015.8.13

v

.
<

NTLEIEDI2DH AT E S
Bk, FLTE =L
PICw i . Ry TR
Yo L% E R EEYT

0

(E—LZ@#HEB(s teer ing)dnddide— LHHEEE
ATREEINZICLEEEHRTZILED, 23 TN
H, EOLHZBS TXE—LAWFHEINAThE RS %
TMS RXE—L/MS RFFFe—riHEHEIARTNE
Lo, $RL, BEERENWEEMBE., SO0, &
e VEREHT B, B L, K L — O

v —

LB BMWERET N LD
3 L 1

& o oM RR

~5
)

O

3

N

[y

WSy
)

S

el

3
fan)

O
|
[:..

V) I
1

[ 2B

E 11 6ICEMETS(3040), UE i, RS ERE
Lo BMUUEBRINLBSE, B INIH ’

[ IR
A,

_.\
el
=)

i

e b

s
=)
3
By
& ’d’j Lt
CJ\)
<
[&}

[§23 ‘

bo N B
o
G
-

%
(ﬂ
f
&
At
> WO
=
[
A~
es]
%)

S
i
g\

<
-
&5
e
Eenl
RE
Wi
i
\GT
BN
omp N
[ov]
<o
o
o
v
o
o
o

20

E O
oo

=
[y
am
)
=7
il
x4

hh
by

N 31 TOERMBMICESTPDCCHE % &1l
B E T, ERENTZHBER R A A ViTEY LINEN
HIIZGHE O EDTH B, HOEMBEFH DA R o

2

=
o
oo

N
3

o O ok
S hed
[y

%
by
Pl
g
N

<~

el

o

~

P

o

)

ju

=
=5
e
i
&N

TR
VNS
<
Y

S Rl

B
e X F o VRV D Y 3
I.HEREZSY - L L THERSHERZEHT S
2OEBOPDCCHY LG, BS 1 3

AVTHWILEZLZEIAHIKMEL D 5.

®
HH% A4
A
A
-5
Gy .}\{\ I'e

o
T

i 30

i

T U U
(e}

BS 102&BS

it

4

or

'

hat

k)\(

T

N
il ;:‘ ; i
. . )
@ o= N

o

—

<

o

[#5}

<

"

Y

I

&

=

)

¢

i

@]
@]
f—
T
-
P
Y

P~
)
RS v
N
&
b
-
M.

DEBEICLE ST PDCCHIEK
SR A A BT 28588 E3 20 D HE i
c O RBH A TOHEH oA NTICERIN DS %,

=
b
=k
<t
@q‘
3R
i
-
M
\
..\
AN
(3
Ny
o
Q
e
<
R

E
2
Fy
/

3
>
Xy

&

rd
<

.},
-
b
A
~
ol
RSN
B
0
5 N F:E
1A
N
“A
i N
o Nk
-\\.
-
)
=
s
.

N

FEhHicH T, BS 102£BS 103@. F—2F#HF> 23 PDCC
HOXS @i, T3 F—2F 2 3 V0ORODOEBRFAA B T

. S 102&BS 103, HAZRA YL —LICHLUTHERZSE
WhTAa, MEE. BS 1020700 PDCCHY-—- 35
S LERHE ALY THWICRELDS LT

1]
)

=

4 K7
apn

3

23

t
wm
i

40

,A
(@RS
S B W
Tr ool
&N
5%
i

wvr oo o
WY,

B i 2BS 103@, —D0FREEEOPDCCHE—LTUERE 11 607K
SHOF - RBEEEREPEAR3L, HAE, MS1OESDF—-2HMWEWEI2 05, B
S1 Mz, BS 102)E—AB1 3210KBIFLAPDCCHERBS 2 zE,

BS 1 03E—LAB4 3215k EZSPDCCHODVWTRIELEENRSS,. PDC
CHHEBHEFAA T2 ENLI N dSh LT hsd 2 D0Y
----- LhOlzHOMS 1 OO %% it embETHELS 8
Wit Bz 2BMICBT%H— BT ERNTED, 50

Petitioners' Exhibit 1002, p. 808
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



{023

Y% 3%
D

{023

e ol e P
Fraons

oo
w

= < N
i

[y

ol o
S - =
ot Tl
‘\’g\

- v
I

&
#H
023

.
2 3

ot
B E D

P =

— A F

7 Ay = g
52 &AL

A

Ry I
oo IR
N

S w & on

e
Fr
o int

] Eay
O M
N
Ny

w

‘@

== S SIS
ﬁc‘;éai

S
o
IR =
L WA TN
v ¥

‘:‘;‘Emv)bo
EHE W A — D B/
#EMS]@F

i . o
JA R T ;{»J <

Q%
Gt

b

i O
v
S

N

&

Ap

pas
=

R,

oo e

,1\571 s D 3 e
LR & vl

»@T%%GU

i BNT B S
D T ¥ D 2E

GH B, PRI
LZPDCCH 33
M%l@p

mbXd 2z
HTH BN,

<

J

Ul
st

.
[N

d
e
.

1 02&BS

fand

)
>

e
—
€

B
o
92]

=
P

.

Z Y- T %

o

g

(o8
S
o
@]
[
B
it}
—
7

td

b

iy

<
N}

5. 4
]

A

A

**‘L’)P DC (, HE

«"\;—1

73! 7" du D7 ""7%
» P DB C L}I

1

A A
(S
iz

P 2015-523757 A 2015.8.13

<

-
[}

- &

1

PR

D

20

S

'.’. /(J,L [./

o 40

50

Petitioners' Exhibit 1002, p. 809
AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



8
20

oo =
N

TR e

P 2015-523757 A 2015.8.13

00E

IPR2024-01142

Petitioners' Exhibit 1002, p. 810

PDCC

AT&T et al v. ASUS Technology & Celerity

© . |
PN 2 |
T \ w )
U2 & . |
[\ ~ . W REE !
& - s SoAk A e | RS 0N |
ST we & SEENS - S |
D s ; << | |
. =R B oW ]
T ag N 087’ w2’ o2zt 312% 017 07’
i Vot s o
& [ = B
B } 3 e Ay
S~ rulr_ym,._ . s hik s
o0 ; AR S G AN] b
N . i -
et § ! m, [ >
oo < oy i
A6 ~2 )Mw % S m.wm jas o
e Nl o'
Y i
Ja) NGRS
N R
S 0 q ~ \
o Lo T D & 3 ¥ BN !
At IR S — i
o O 2o HEH v _,
oI & A Qe e o [ |
oA sg, 0l 2D NOA N /
oY 0 oo o Ip 4 PR I .
S8 D e ki A o
e i i R RS N1 N
L1 E L, ;e P I S SR S %
B =y Ayt - s - a \
MM w2 R oo s R oo N ™ \
== Y 1, (1 P 3 - i
Eomo oo B & & - NS D AN S T |
i - - N reed T i
EH O Q oIl O ,m B W0 B < XX e\ /
ol §o@Eaook B A Tl
NN sl v . AR N 7
S OH Loy aAa R EGSS P B ¥
% ts . o - - — - - - i -
Woa R E LD O ol WO o Oin@Ow O - ol o
O oWl oo dEREON NN A - 0o o oX Teell
OIS A B < T Lo~ o mon oo on oo o on



IPR2024-01142

Petitioners' Exhibit 1002, p. 811

AT&T et al v. ASUS Technology & Celerity

o
o
oo
v = "
= D B
< i RS LhTL
5 - = AN
[SANN = < o n/ =
=L i : ~
# SRES B
P~ s N
4 2 S N
Wy B L D
[ = VR ES
] jY
o B
1 N .w/ = . W
w H §TT BN b W =
e w T u
Py B EES B S H
o~ N Ry N
el b D i
- =LE OE K
] - i
3 5 S
™ ™ > ¢
7y - . .
- o WK X LA —¥ LT T
2 5 -
S ROk H A
= = g P ¥
i hy . o _
= Al g o -
D N-oi !
oY < i)
5 5
Kl (A
\./ [-— bl
o
<&
N
) |
P |
- |
\“ \ | / //\,
087 / i '
)e; | ;
N\ |
|
|
]
-~ gy b gtk k£
jan [
o 08z I 04z s97° 047 sg7* hl
o

{
{



\;.l\ 7L
s

fES fkE 393 AT s L L [ENNY 'S
FEM MARIY W

\
e

H Py o o T |
. . : . . NN
. ) ) N
i T ap 1oy Lo 4

P 2015-523757 A 2015.8.13

/

A=A FRx MO R 2 S
# krray

N
A
N

RN

7

g

PZ Rt TR ¢ L A X
A Neog
¥ £39 ﬁ

o wii |
085 N .
u G B G A — b L o~ < 0
o~ St el
@
1S5
Z

BN JN=30 ROFENT 0L LA L
CG M DI (0 T el PN R A A LG
CGEHRLLALND VA LLET T PNLLAG b L

LERTR 085

? e z
ey |
i \ g . e A._ 083

e
Y 518 R SRS _~
i d o2 416 . L
vl AR o
s 3 PR iy
A gy o s B — - N3
e W //1'%\ ! N S 3 E—
| : i > Y .
Fany L A - | ~ N ot ah
{ 7 7 : s =7
i 1.
i N , N "
“ ~ . on PN _m ) ,7 ; —f., %uz W
B N
. - S I B TR q iF 9
Ji e ey i A e S5
f ! 4 N I { /&< $
El ~d | # L\_k 2 < [ I 4N M 3
“ 1 BIF SIS MRV D — — DI
EN 2 a JW\YT e < o .A..A\/LT = N
LY
AL gggem oas | F .
ke Y1 AT E LT RN wﬁ»mw bE ' g1+ EARY LT
5 § e
L}
| .

B ]

¥
T
L

5

=
i

e S A >

frd

L
=
R
il
i3

{
{

IPR2024-01142

Petitioners' Exhibit 1002, p. 812

AT&T et al v. ASUS Technology & Celerity



7

IPR2024-01142

Petitioners' Exhibit 1002, p. 813

P 2015-523757 A 2015.8.13

< x ) 5 w -
2 Do 5 3 2 s =R
N s . - B R U <
N N ° YA LLb FALLK . © 2 ° «
- A k3 °
- s o %.
= 3 L S Mu
W = <] £ =
x E = ” %
P e i i 40
._a S o - 3 E
13 - e \ . i
o N Eing A5 %
| i i I i
% ¢ M wevm.
b

P

[N

Torm

0 1

Apr

AT&T et al v. ASUS Technology & Celerity

= Ll LT W ©
oo ) : — %,
198
=7 i > soe 2
i t % m
~~ et bt
—
(%5}
—
]
2 .
o & Y
-
e
./W«,
kS
k>
=
{ o .
S
N
AN
o o &
3 B
. -
S w/ &
oy P3N
e L A {
s |
e "
It s '
Al -5 =1 g
oo - i )
& ) -
[ ] 7] &3
[ n)m
iy
s

49

{
{



P 2015-523757 A 2015.8.13

—~

N

S

5

(A1

1120

1

S

L)

1
!
-
h
}

7
(2, RIS T

>

e

s

—

i
i
i
i
i
i
J

1]
3 ]

5
s

4 1

q

(418

(418

FIRENCRAET A0

IPR2024-01142

Petitioners' Exhibit 1002, p. 814

AT&T et al v. ASUS Technology & Celerity

1436

BS T4




P 2015-523757 A 2015.8.13

—~
o

N

FSBCH

Petitioners' Exhibit 1002, p. 815

A

it

T

#

o

!

-~

5
s

23/ |
X

{

{730 )

S
w5

-~

/I
/

e T T e

1171

IPR2024-01142

AT&T et al v. ASUS Technology & Celerity



(2]
-
on
w 4
S i
e === F N e ——
=3 o
e ~ : = r~i R golm =
ol . g 2B & B
i ey = o delm =
o i i il =
: e msomcm 510z mé_,w VL 007 = =
i < . B« 2
i 4 w By
o~ g 10 30004 &6 vo 10064 78 W H0H 18 0 Ho0ad
4
[~ frend jord
el o
— # S
< -— M
, — & B
w0 g B s
¥ a2 =
< [aN] & { ~
- Ry N
o oV &
BZ baoz 10 5 -
o~ -] (]
<
[¥p]
i
A
. = - .
& = { 7 s B g
EA'N v 5| B I
© [l a3
Y it =}
A I m OBl @ =
| 3 y °F
! I
m oY
! Ay
{ g
i 2
i g} =
4 ] 8
! bS] ]
e & = 5
kS i i o
i i
S
w r~1 & = [~ =
o —i i i g g
i
2 EE B

4

#
B
i

{

IPR2024-01142

Petitioners' Exhibit 1002, p. 816

AT&T et al v. ASUS Technology & Celerity



2310

il }\‘}/ s
YA R

HRx

’J’]"&'Jﬁ)

P 2015-523757 A 2015.8.13

BCH, CRS
/ 1R4

2510
DCCH, CRS
e BB

P 2530

5. POUCHE — AN
RS TE OPIOCH 2~ 2

2409
,_,/
s
102 A6
35~ e
f»Awu(> 21
25
S22

/%\,U\

3»4\,

Petitioners' Exhibit 1002, p. 817
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



P 2015-523757 A 2015.8.13

[amnt

[ d

X 2

{

08

1 A LT

s

qas f

$82 -

1

4 T AT LT A /YN SE Tw

{
H
H
{
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

o B A L /T AN ST P RO
o5z

ARt
4022 i
) )
g S LT Ll B8/ AR
Vil
éw&
3o s s i s . o cm e
0145
¢ amﬁz

A 8
I TR

7%
o

B \\

@

L}
3]
N
=

{

-
2
2 v
~ =3 =
_ = &
o 2 i
= - o
<«
=
& /7/
ﬁ,\_wau ¥
] e
3 . o
g b
L o b
Er 5 g
s ¥ ;
E by el N
|3 > )
Y 5= i !
B a = !
: = = !
2 s ;
@ ; ¥
N = = P
& & & & o
=2 £ 2 Es 2
= & & & =
.
i
e s
|
4862 :
W% Qw.{@vﬁmié,w\{qJ\h ............. "
A W
wr i

Petitioners' Exhibit 1002, p. 818

AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



~
U
et
Nt

P 2015-523757 A 2015.8.13

(®31] [

|
w
N
ek

N

# = o
B, 5
& N el
;
o~
z /
% See /

- 3210

L

=

A

PBUCH on B81
Bl B2

&
=5
af
=y
b

3§
j:

S S At
A 30)\/—5 &
|

3405
L

PRECH on RS2
Bt

FIOCH on BS2 PICEH on BSZ >

B2

B4 = (=6

¥
4

Petitioners' Exhibit 1002, p. 819
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



(2]
- - s RS i -

. * b8} Bt P g ® o e N
oo —

. th . for W, A N P N
il v 5 N - ™
= & A B o n B R .
< £ : , _

ey > [ R 5 Y I 4
o %m o il oo " WAl N
4 / A { w7 e
=X BN et % Aa N AR \.},M\, 78] e
& A A S R - =
i~ = 3J A B N w O
i 1 o T
N N 32 N = Bz g o W -
e PR it N N2 i il o = N
“ing . - e
m 2 mw %W..._ m«/‘ wh/\ Wﬂ mmm NG -
h\ =y
(e} 13 e iz f h - (Tt i i
. rﬁfj .A,E e AU ~ N R &u ™ Noo
[~ oL T a4 o i Vo ] g} G ATz
— S I = f o Bl W H1 @
ST A0 X 3 W 0 4 T jai=y N
41 0 RV o . L W KR W Y
P wo S ST K S IS : P =
N & PR A if . ke o I ' R ,
= ! A N . .
. E i SIS DD K - N OB ™A @ iy
= T W 11 oo <3 - s |
, F o 7 i N anl: ) G Ao =
N < LIRS 8. ©8 &= E
PR E — N4 L
o I W T e v w i <
s AN ~§ M O h w g N
o~ ¢
oo N ™ | w7 OERN 4
» . Lo oD [
g/ s ~ S =y A }
~ = AN . s
< N x a® PR S o
o ] . C© R oA
# + LI B oy N g N
8 2 AN w0
A =] je3 e b1 Oy a4
J NI

=
N
;
/

2
7z

s

oy
BEOT x

3
o

-+
e

S o= A

o
RE .
\ %

o

as

Ed (&) -+ = N ey m) -
A SHAE M g
B 3= A B &
- = EE W, O E = SN
B b 2 T R 5 4 LN
; 2

© s S =58 S SR
e B ey ] B0 it Siiy ~ ™

J

ay

N
N
=
naENT

- E—
g
Yo

&
,
e

v
1
[ Y
L

ik 1

=
® o G Woa - A @ @ o
£ HE BONT A g — o N
i I NG % oo
e B i 4 @

IPR2024-01142

Petitioners' Exhibit 1002, p. 820

AT&T et al v. ASUS Technology & Celerity




(2]

i AN g e . = = Y

R K 1 b N

SN w4 0 A RS

) i i ’ 1ML /.. 7 \V

3 ™~ e ..L Q2 /“,,WJ RN ! b S| ™

=L %m_ i™ m...,»\ u»d/ %/; 23, 0 o w.wwm .JT., n&

= om o on D A £ b e £V il N

~ o B ! S 4 N v i d ol @

o o s e & 4u % & N ki o

- . O = Y SO 2 B ;[ a

= =y o e N sl QAN fa w oA

SR = =] - .. , . ¥ oA A0 e Mguu m
P! 7L Il N H ] B 1Y qu # & SR S . w N
e Ne A 0] BHE = EHi =) v Al s [ ; 12 3 V,,}M 0
L5} B B ) d SN M 58 9 # M i
i IEA - i w® ) 0 =

" ) 4 &= A 4 Y don o M J

@ » ] i8] 2N [ w5 R ' © i

R U] = = I VI o ! 1 = T e
oo W B & Q ; v =i
wl SRS e S T i 2 B
L i . d W \ %
o8 P 0 ~ o i X 4 M
- -+ i ] w7 ;B I S
o= S & o # B B
m;mm Q kY .MM 2 V,,ﬁ [a ' M m, Ng , ,.v,/Y(_ M.M
S B ~ 0 \ o SRl SO
ol W K o 2 i ! > o
N W O W 3 3 5 N

A B EC . = OB, = 3 =3 o~ .

SNHEN] B T e , nNRE . ENN S RSV
Wi E v E N NP I NEE ™ PR B
BE:= ST IEV I Y 0NN D om T N, o] N . rl =
Sbelolm fin DR A T O O NG B, N = B0 e
Do o2f 2 M AR Ho w2 oMo o SRR g {1 RS - o
Pl Of 5| o 1 e R 0w a -
I Q) 4o} £~ B N EUIRERE N LS B
SE N = N O R RelEmRE - E e R 1
N ] B ) ] e RO M B O E Al bt

IPR2024-01142

Petitioners' Exhibit 1002, p. 821

AT&T et al v. ASUS Technology & Celerity




(60) P 2015-523757 A 2015.8.13

<
O
b
Ay
L\w
I
A
o
R
¥
2z
==
ril
e
e}
(@]
O
T
B
N
N
-,
s
AN

-
iy

4

il 2 EDT x

Y

¥

PaR M
- =
£
|
J

(@]
e
o«
i
i
W

CVJ: 4) T e T E{ g - i SN
e I DB T % il 50

[
o
N
Xiir
g
-_‘\
<
ol
¥
=
4]
sl
)
o
G
y

o i

o i AE] o e 1 -, e AR 3 EEgeoae e
LTI hBal tEEREST S, ERHE

DEDT x € L@ > B CCHDEHIE,

HE/ Ry — iy 5Ehidoé,

Ty I — ATy T ERNB L DABD—DTH Y,

T x B At DCCHAEBET

§

7

o
[

SO DB R E TS CEERHE L H &

Iy Y 1C

¥

Rl E

.
N
RO

Y (PDCCH)#®
CCHE, #igl—>21
SN 7= QR
— 23O T ¥

ES IR v

¥

o

L e

5 3 R

L BAEE(COMPIBRRD ~HELTERENZLERMET S,

fia

V= LZEUzEEP

;
=y

7
(@]
@)

AR NN
(CRCYEAVTED TxUE—-LKBE 25
CRCEMOVWTE?2 TxY—LKBIT2WE

CTHiad DU EOTx - ALEBTA2HWMaEEPDCCHET A YIFE

MAMCHERNCxEINE K -2 LT x

o
BT
re B

P VI I e
“““ LEEU

%
s
‘ .
b

~

=Y
)

i

e

i
-\\.
8

[

LE—D

>
-
\,
f
¥
p
3
s
;
N
Pt
o
=
Tt
[t
ro o MiE
)
@]
o
-
et
,r\h
i
Nl
—
al.
19
s
15
F
i
[
o -
Nl
A
ot
<
[
S
s
)
Y

i
[N

Petitioners' Exhibit 1002, p. 822
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



P 2015-523757 A 2015.8.13

—~

N

AN

¥
1

H

/

At # D

v [

37—

o

iy

X

Uy — AT v

;AT

=,

i
s

|

E:

(0
/

’

D5 < & B D 0 A 8

al

Al &

. a2

LI B B/

HEDOT xEB—4d

e

i

Lo

R L E

(Me!

pHiF

EV
E

IPR2024-01142

Petitioners' Exhibit 1002, p. 823

AT&T et al v. ASUS Technology & Celerity

o

73

SN
=

/%%—‘f%'

11

&y

)

- .
iy

id

=
a8




~
(=)}
[
~—

P 2015-523757 A 2015.8.13

INTERNATIONAL SEARCH BEPORT fntsrnstionsl spplication Mo.
PCT/KBRZH13/883713

A, CLASBIFICATION OF SUBIECT MATTER
HO4L 27/26(2086.81 3, B4l L/06(2006.01%

Acsording to Iternational Patent Classifisstion (IPC) or io both naticnel classitiostion and TR
B. FIELDS SEARCHED

Minimure dooumentation searched {classification system fhllowed by olassificatisn symbols)
HpdL 27725, HO4W BR/08; HO4W 72/04; RO4W 72/00; BO4T 15/00; HO4B 7/04; HR4L 1406

Docunentation sesiched sther thas mindmom documentation to the extent that such docwiments are included in the flelds seasched
Keoean ytility models and applications foo whility models
Japanese wility models snd applisations for wtility modals

Bleomwonis dam base consulred duriug the freemational search (naws of data base and, where practizable, searoh terms nsed)
RIPO iteraal} & Keywords: PRCCH plhivsical downdink coutrol chaanel), beam, beam idensifier, CRS8{cell spacific
refersnce sigral), resonree sllocatico information

<. BOOUMENTS CONSIDRRED T0 BE RELEVANT

Categmy™ Cuation of docurment, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y TAOKA, H. et al., "MIMO and CoMP in LTE-advanced™, MIT Docomo Techiical Jour 1-2,5-8,8-10,18
nai, Vi 2, NO 2027, 2010.08.30
(htip:/fwww. nitdocomo. co. jpfenglish/binary/pdf/ corporate/ technology/rd/techn
ical_journal/hafvol12 2/voli2 en, pdf )
See sections 2.1, 3.1, 3.3, £.3 and figwre L.
A 3-4,7-3,11-14
¥ US 20110085448 A1 (MIKIQ KUFABARA) 14 April 200 2,5-6,9-10,18
See olaims -5 paras. 131-132; and figure 24,
A 3-4,7-8,11-14
& HEC GROUP, “Perforn aspects of L control channel enhancemenis for i-i8
Rei-11°, R1-11212 PP TS RAN Bl Heeting #66, 2
(h /Etp/Specs/htnl-1nfo/ThooExtitg--F 28506, hin)
See
A U3 2010-0173836 A1 (XTATFDONG LI et al.) 08 July 2010 1-15
See paras. ;oand flegwrs 1.
A WO 2008072193 A1 (FUSITSH LIMITEDY 11 Juns 2008 15
See paras. 17-31; and figure 1,
| Further documents sre Hetesd in the sontimation of Box C, | Bee patent thrdly annex.
¥ Sgecial categosies of died dosuments: M dater document published afier the inizroatiosal filing date oc priority
4% Jewument defiving the geners) siste of the ert whish is oot conaidered date and mot in conflict with the application but cited to undersiznd
to bz ol prelionlo reluvancs 1z prinetple or theory nndedying the inversion
YEM  eadiier spplication. o petent byt published po or after the inteooaionst "X document of particular selevauee; the claimed invention camnot be
filing date cansidered novel of canect b considared to involve ap invetiive
LY decument which visy irew donbds o priodty clsim(s) or which is step when the doctment is faken alone
cited £ establish the publicasion date of citation or sthey Y document of pactictdar rellevanss; the claired fovention caonot be
apscial reason {as specifiad) gonsidered o tovolve an lovenbive step when the document is
"O* doonment referning to an oral disclosure, wse, exhibifen or sther combimed with cne or mores other sneh doctmenis such conthination
mazae tiing abvious in 2 pamon dilled in the art
"B document publishad pristto thei jons} filing date ut Jater "&" docwment membex of the same patent famnily
theon the priority dabe cladimwd
Date of the actual completion of te wteruations! search Date of miailing of the international sesrch report
20 Argust 26013 {20.08.2013) 21 Augnst 2613 (21.88.2013)
: aned mailing address of the ISA/KR Austhorized officer
Korean Intellectual Property Office
189 Choongse-m, Sea-gi, Drejeon Motropgolitan City, KANG Hee Gok
302-781, Republic of Korea
¢ Mo, +BZ-4Z2472-734G Telephoue No. +§2-42-481-8284

Form POTARA/210 (seomnd sheer (July 2009

Petitioners' Exhibit 1002, p. 824
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



~
(=)}
(€8
~—

INTERMATIONAL SEARCH REPORT

P 2015-523757 A 2015.8.13

Internafional application No.

[nformation oo patend family members POCT/KRIGI/003713

Patent docoment Publication. Patent {smily Publication

oited In searoh report date membear(s} date

LS 20110085448 Al 140478011 N 102048733 A 04/05/2011
JP 2011-087009 A 28/04/201L

UG 2010-0173638 A1 O8/07/2010 (A 2690000 A1 26,/03/8003
N 101868088 A 2071072010
EP 2168401 AZ 3L/O3/2010
J¢ 2010-534020 A A8/10/2010
KR 10-2010-0049025 A 1LA05/2010
Y0 2000-037580 A2 6103/ 2009
¥ 2009-037580 A3 28/047/2010

W 2006072193 Al L1/08/2009 N 101884175 A 16/11/2010
£P 2219300 AL 18/08/2010
EP 2218306 Ad 15/0%/2012
I5 2010-0232638 Al 16/08/8010

Fomm PCTASA/Z LG {patent family arnexy (Toly 2009

Petitioners' Exhibit 1002, p. 825
AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



{64}

P 2015-523757 A 2015.8.13

oy RV O

GO Int L.
HO4JF 1/00
W), EP(AL,AT,E

S,SE,S1,SK,SM,TR),0A(BF,BI,CF,CG,C1, CH, GA, GN, 60, GW, ML ¥R NE, SN, TD, TG) L AR, AG, AL, AN,

(2005.01)

T
[

HO4]

11/06

AP(BW,GH, GM,KE LR, LS, MW, M2 ,NA RW, SD,SL, 57, 12,06,
BE,BG,CH,CY,CZ,DE, DK, EE, ES, FT ,FR,GB,GR,

= gt
Fewd—-R(EE)

IH, 28 BACAM,AZ, BY K6 KZ,RG,T],T

JHRGHULIE, IS, ITL, LT, LJ LV, NC, MK, MT,NL, NG, PL,PT,RO,R

AGLAT AL AZ BA BB,

BG, BH, BN, BR, B, BY,BZ,CA ,CH, CL,CN, €0, CR, 01, CZ, DE , DK, DM, DO, DZ , BC, EE, £G, ES ,FI,GB, GD, GE, Gil, G, 6, N 1R, B

U, 1D, IL, N, IS, JPKEKG,
LNOLNZ,OM,PALPE
us, vz, ve

qUIT s
)“ FIERE -
RZA

GRS bbb Val
, \}(]

. L,h“
(72)3EE ST
AU /Im BE -

2 5R067 D19
5K159 CC04

N

FERE TEF TS
e 3541 TIS—FAVE
o XN

“}1 e’

—r

— A e 4 AR e T

EE0Z EEIC
FEO4 (614

7/ }-/v*/’

KM, XN, KP KR, KZ, LA, LC,
PG,PH,PL,PT, QA RO, RS, RU,RW, SC, 5B, SE, SG, 5K, 5&, Sh

EEZ4

54
—F-100

206 -

EE34

204

1
L LY

GGOY

FHEHFZ T 5013 -0k
1851

043 Hux

(611

%,8T,5

31

R RV Pl U

BGR NI T A BT A x AT 4—

Q!

o3

2

LIGLR, LS, LT, LU, LY, MA MD ME, MG, MIC, M, B, MX, MY MZ, NA NG NT

CSY,TH T T I,TR,TT,TZ,LA,UG,

KA TR .

Tl

T VT A eI T B

KKO2 KRGS

Petitioners' Exhibit 1002, p. 826
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Electronic Acknowledgement Receipt

EFS ID: 33758781
Application Number: 15656882
International Application Number:
Confirmation Number: 7223

Title of Invention:

METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING
BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Yu-Hsuan Guo

Customer Number:

106622

Filer:

Sang N. Dang/Sandy Kim

Filer Authorized By:

Sang N. Dang

Attorney Docket Number: 1426-134.101
Receipt Date: 18-SEP-2018
Filing Date: 21-JUL-2017

Time Stamp: 18:00:43

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
54173
1 Information Disclosure Statement (IDS) 1426-134-101-- o 2

Form (SB08)

IDSasFiled09182018.pdf

277490de62cc03c708aa04d 34a79ae8ef6e Y
3ab9

Warnings:

Petitioners' Exhibit 1002, p. 827

AT&T et al-v-ASUS Technology & Celerity
IPR2024-01142



Information:

This is not an USPTO supplied IDS fillable form

1533009

2 Foreign Reference JP2015523757.pdf no 64

34eec52c10925a69122197a66447d7030f4
e14b0

Warnings:

Information:

113877

3 Non Patent Literature NPL-JP2017141428.pdf no 4

864933c9135bb62cc02c8587cbd9c723571)
726fa

Warnings:

Information:

28674

4 Non Patent Literature NPL-JP2017141428-English.pdf no 4

abB6622d4a3d55913e95f3ach40a2569a58]

Warnings:

Information:

Total Files Size (in bytes): 1729733

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.

Petitioners' Exhibit 1002, p. 828
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Doc code: 108 PTOISB/O8a (03-15)

i cevintian: lafar ey P PRSI NGy Approved for use through 07/31/2016. OMB 0851-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Tragemark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papemwork Reduction Act of 1685, no persons are required 1o respond to a collection of information unless it contains g valid OMB control number.

Application Number 15656882
Filing Date 2017-07-21

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Yu-Hsuan Guo

L At Unit 2484

{ Not for submission under 37 CFR 1.89)

Examiner Name Riciky Quoc Ngo

Attorney Docket Number 1426-134 101

U.S.PATENTS
. e . i . . RPages,Columns,Lines where

E)ggrrlmer Cite Patent Number Kind lssue Date Na“.’*e of Patentee or Applicant Relevant Passages or Relevant
initial No Code! of cited Document

Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.

U.S.PATENT APPLICATION PUBLICATIONS

Examineri .. Publication Kind | Publication Name of Patentee or Applicant Pages,@oiumi:es,i,mes where
. Cite No ) Relevant Passages or Relevant
initial Number Codel| Date of cited Document . i
Figures Appeai
1 20130288960 2013-10-31 Ying Li

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examineri Cite | Foreign Document Country Kind | Pubilication Applicant of cited where Relevant 15
Initiai* No | Numberd Code2| Coded) Date ppacant of ¢ Passages or Relevant
Document )
Figures Appear
1 ]

if you wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS

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

Examiner| Cite
{nitials® i No

re

Petitioners' Exhibit 1002, p. 829
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142

EFS Web 2.1.17



Application Number 15856882
Filing Date 2017-07-21

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99}

First Named Inventor | Yu-Hsuan Guo
Art Unit 2484

Examiner Name Ricky Quoc Ngo
Attorney Docket Number 1426-134.101

1 Office Action from corresponding TW Application No. 106124682, dated June 28, 2018, {XE

If vou wish to add additional non-patent literature document cifation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw ling through a
citation if not in conformance and not considered. Include copy of this form with next communication {o applicant.

1 See Kind Codes of USPTO Patent Documents at www UERTO GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPOQ
Standard S7.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
+ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. 5 Applican is to place a check mark here if
English language translation is attached.

Petitioners' Exhibit 1002, p. 830
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142

EFS Web 2.1.17



Electronic Acknowledgement Receipt

EFS ID: 33088333
Application Number: 15656882
International Application Number:
Confirmation Number: 7223

Title of Invention:

METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING
BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Yu-Hsuan Guo

Customer Number:

106622

Filer:

Sang N. Dang/Sandy Kim

Filer Authorized By:

Sang N. Dang

Attorney Docket Number: 1426-134.101
Receipt Date: 04-JUL-2018
Filing Date: 21-JUL-2017

Time Stamp: 14:10:27

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
54191
1 Information Disclosure Statement (IDS) 1426-134-101-- o 2

Form (SB08)

IDSasFiled07042018.pdf

aBe3646cc7322163dcf9838ccbc76f422af20
eb0

Warnings:

Petitioners' Exhibit 1002, p. 831

AT&T et al-v-ASUS Technology & Celerity
IPR2024-01142



Information:

This is not an USPTO supplied IDS fillable form

697621
2 Non Patent Literature NPL--TWOfficeActionv2.pdf no 6
838e1b04e6f9%ee84bdd491d74a3edfdcOee
15f6b
Warnings:
Information:
Total Files Size (in bytes): 751812

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.

Petitioners' Exhibit 1002, p. 832
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/656,882 07/21/2017 Yu-Hsuan Guo 1426-134.101
CONFIRMATION NO. 7223
106622 PUBLICATION NOTICE
Blue Capital Law Firm, P.C.
650 Town Center Drive, Suite 1530 IR A MR
000000096931210

Costa Mesa, CA 92626

Title:METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A
WIRELESS COMMUNICATION SYSTEM

Publication No.US-2018-0027540-A1
Publication Date:01/25/2018

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
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Doc code: 108 PTOISB/O8a (03-15)

i cevintian: lafar ey P PRSI NGy Approved for use through 07/31/2016. OMB 0851-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Tragemark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papemwork Reduction Act of 1685, no persons are required 1o respond to a collection of information unless it contains g valid OMB control number.

Application Number 15656882
Filing Date 2017-07-21

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Guo, Yu-Hsuan

L At Unit 2484

{ Not for submission under 37 CFR 1.89)

Examiner Name Riciky Quoc Ngo

Attorney Docket Number 1426-134 101

U.S.PATENTS
. e . i . . RPages,Columns,Lines where

E)ggrrlmer Cite Patent Number Kind lssue Date Na“.’*e of Patentee or Applicant Relevant Passages or Relevant
initial No Code! of cited Document

Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.

U.S.PATENT APPLICATION PUBLICATIONS

Examineri .. Publication Kind | Publication Name of Patentee or Applicant Pages,@oiumi:es,i,mes where
. Cite No ) Relevant Passages or Relevant
initial Number Codel| Date of cited Document . i
Figures Appeai
1 20130288960 2013-10-31 Ying Li

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

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examineri Cite | Foreign Document Country Kind | Pubilication Applicant of cited where Relevant 15
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Document )
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1 ]

if you wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS

include name of the author (in CAPITAL LETTERS), title of the article {(when appropriate), title of the item
{book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s}, T
publisher, city and/or country where published.
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Application Number 15856882
Filing Date 2017-07-21

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99}

First Named Inventor | Guo, Yu-Hsuan
Art Unit 2484

Examiner Name Ricky Quoc Ngo
Attorney Docket Number 1426-134.101

1 European Search Report from corresponding EP Patent Application No. 17182558.5, dated Decermnber 20, 2017 ﬂ

If vou wish to add additional non-patent literature document cifation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw ling through a
citation if not in conformance and not considered. Include copy of this form with next communication {o applicant.

1 See Kind Codes of USPTO Patent Documents at www UERTO GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPOQ
Standard S7.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
+ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. 5 Applican is to place a check mark here if
English language translation is attached.
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Electronic Acknowledgement Receipt

EFS ID: 31332472
Application Number: 15656882
International Application Number:
Confirmation Number: 7223

Title of Invention:

METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING

BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Yu-Hsuan Guo

Customer Number:

106622

Filer:

Sang N. Dang/Sandy Kim

Filer Authorized By:

Sang N. Dang

Attorney Docket Number: 1426-134.101
Receipt Date: 26-DEC-2017
Filing Date: 21-JUL-2017

Time Stamp: 12:52:54

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
54164
1 Information Disclosure Statement (IDS) 1426-134-101-- o 2

Form (SB08)

IDSasFiled12262017.pdf

b71d8dc72329843787c9e10dalab2e57d0
6f18d7

Warnings:
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Information:

This is not an USPTO supplied IDS fillable form

1341119
2 Non Patent Literature NPL--EPSearchReport.pdf no 7
ca2320c2c91%a8a51123f8f7deSeafalc2by
7b3
Warnings:
Information:
Total Files Size (in bytes): 1395283

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/656,882 07/21/2017 2828 1600 1426-134.101 20 3
CONFIRMATION NO. 7223
106622 FILING RECEIPT

o0 T e i, uite 1530 0 L

Costa Mesa, CA 92626
Date Mailed: 07/31/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Yu-Hsuan Guo, Taipei City, TAIWAN;
Richard Lee-Chee Kuo, Taipei City, TAIWAN;
Meng-Hui Ou, Taipei City, TAIWAN;
Applicant(s)
ASUSTek Computer Inc., Taipei City, TAIWAN;

Power of Attorney: The patent practitioners associated with Customer Number 106622

Domestic Priority data as claimed by applicant
This appln claims benefit of 62/365,540 07/22/2016

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 07/27/2017
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/656,882

Projected Publication Date: 01/25/2018
Non-Publication Request: No

Early Publication Request: No
Title

METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A
WIRELESS COMMUNICATION SYSTEM

Preliminary Class
372
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/656,882
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
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(j))
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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Under the Paperwork Reduction Act of 1995 no persons are reguired to respond to a collection of information unless it dis

UTILITY
PATENT APPLICATION
TRANSMITTAL

{Gnly for new nonprovisiona! applications under 37 CFR 1.53{b}}

\_

Attorney Docket No.

PTG/AIASS (D3-13)

Approved for use thraugh 01/31/20148. OMB 0651-0032

U5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
lays a valid OMB control number

1426-134.101

First Named Inventor

Yu-Hsuan Guo

Title

Meothod and for T ion o F

Express Mail Label No.,

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

Commissioner for Patents
.0, Box 1450
Alexandria, VA 22313-1450

1. Fee Transmittal Form
{FTQ/SB/17 or equivalent)

2. I:' Applicant asserts small entity status.
See 37 CFR3.27

3. I:' Applicant certifies micro entily status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/18A or B or eguivalent.

4, Specification [Total Pages 3 ]
Both the claims and abstract must start on a new pags.
{See MPEP § 608.01(a} for information on the preferred arrangement]

5|/ ] Drawingtsi (35 Us.C.113)  [Total Sheets 18 ]

5. inventor's Oath or Declaration
{including substitute statements under 37 CFR 1.64 ond assig
serving as an oath or declaration under 37 CFR 1.63{e))

a. Newly executed {original or copy)
b |:| A copy fram a prior application {37 CFR 1.63(d}}

[ /] Application Dats Sheet  * See nute below.
See 37 CFR 1.76 {PTO/AIA/14 or equivalent)

8. CD-ROM or CO-R
in duplicate, large table, or Computer Program {&ppendix)

I:l Landscape Table on D

9. Nucleotide and/or Aming Acid Sequence Submission
{if applicable, iterms 0. —¢. ore required)

a. I:l Computer Readable Form {CRF)

b. I:' Specification Sequence Listing on:
i D CD-ROM or CD-R {2 coples); or
il I:l Paper

c. I:' Statements verifying identity of abave copies

ACCOMPANYING APPLICATION PAPERS

0[]

[ ]
2. ]
13.[ ]
]
15.[ ]
16|
17.[]

8. ]

Assignment Papers
{cover sheet & document(s})
Name of Assignee

37 CFR 3.73{c} Statement power of Aiorney

{when there is an assignes}

English Transiation Document
{if applicabie)

information Disclosure Statement
{PTO/SB/0S or PTO-1449)

I:l Copies of citations attached
Peeliminary Amendment

Return Receipt Postcard

{MPEP § 503} (Should be specifically itemized)

Certified Copy of Priority Document{s)

{if foreign priority Is claimed)

Nongublication Reguest

Under 35 1,5.C. 122{b}{2}(B)i}. Applicant must attach form PTG/SB/35
or equivalent,

Other:

*Mote:

interest in the matter. See 37 CFR 1.45{b].

{1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
{2) For appiications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 108622

OR I:' Correspondence address below

Name

Address

ity State Zip Code

Country Telephone Email
(sigrare | /Sang N. Dang/ Date July 21, 2017 )
| trinryeey | SaNG N. Dang itrormeytigensy | 51,186 )

This catlection of information is requirad by 37 CFR 1.53(b}. The information is required to obtain or retain 3 benefit by the public which is to file {and by the USPTO
to process) an application. Confidentiality is governaed by 35 U.S,C. 122 and 37 CFR 1,31 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the complated application form to the USPTO, Time will vary depending upan the individual case, Any commaeants on
the amount of time you require to complete this form and/or suggestions for reducing this burdan, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Departmeant of Commerce, P.O. Box 1450, Alexandria, VA 223313-1450. DC NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

T0: Commissioner for Patents, £.0. Box 1450, Alexandriz, VA 22313-1450.

if you need assistance in completing the form, cail 1-800-PT0-9199 and select option 2.

Petitioners' Exhibit 1002, p. 842
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



PTG/SR/17 (03-13)

Approvad for use through 04/30/2017. OMB 0651-0032

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

under the Paperwork Reduction Act of 1895 no persans are reguired to respond to a collection of information unless it displays 4 valid OMR control number

Complete if known
FEE TRANSMITTAL ~ oonime v vopesges
Filing Date Heorewith
|:| Applicant asserts smail entity status, See 37 CFR 1.27. First Named Inventor Yu-Hsuan Guo
Applicant certifies micro entity status. See 37 TFR 1.29. Examiner Name Not Yat Assigned
Form PTO/SB/15A or B or equivalent must either be enclosed or have Art U _‘ -
been submitted previously. rt Unit Nat Yet Assigned
TOTAL AMOUNT OF PAYMENT ' {3} 1600.00 Practitioner Docket No. | 4428-134.101

MIETHOD OF PAYMENT {chack all that apply)
|:| Check Credit Card I:l Money Order I:' None I:' Other {please identify}:

|:| Deposit Account Deposit Account Number: Deposit Account Name:

For the above-identified deposit account, the Director is hereby authorized to {check all that apply):
|:| Charge fee{s} indicated below |:| Charge fee(s) indicated below, except for the filing fee

I:l Charge any additional fee{s} or underpayment of fee(s} I:' Credit any overpayment of fee(s)
under 37 CFR L.16 and 1.17
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.
FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXANMINATION FEES {U = undiscounted fee; S = small entity fee; M = micro entity fee)

FILING FEES SEARCH FEES EXAMINATION FEES
Application Type Bis) §45) MiS uis) $481 mMis uisi {3} Mis) Fees Paid {$)
Utility 280 140% 70 600 300 156 720 360 180 1600.00
Design 180 30 45 120 60 20 460 230 s ]
Plant 180 90 45 380 180 as 580 290 145
Reissue 280 140 70 600 300 150 2,150 1,080 540
Provisional 260 130 65 4] &) g 4] 4] d

* The §140 small entity statug filing fee for 3 utility application is further reduced to 570 for 3 small entity status applicant who files the application via EFS-Web.
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (8] Small Entity Fee {3)  Micro Entity Fee {8)
Each dlaim over 20 (including Reissues) 80 44 0

Each independent claim over 3 {including Reissues) 420 210 105
Muttiple dependent claims 780 390 195

Jotal Claims Extra Claims Fee {8} Fee Paid {S1

2 -20orHP = X = Multiple Dependent Claims

HP = highest number of total claims paid for, if greater than 20, Fee (S} Fee Paid {$)
indep, Claims Extra Claims Fee {$) FeePaidfSy

k4 BorHP = X =

hest number of independent claims paid for, if greater than 3.

2. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper {excluding electronically filed sequence or computer listings under 37 CFR 1.52{e}),
the application size fee due is 5400 {$200 for small entity} {5100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.5.0.
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METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING
BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present Application claims the benefit of U.S. Provisional Patent Application
Serial No. 62/365,540 filed on July 22, 2016, the entire disclosure of which is incorporated

herein in its entirety by reference.
FIELD

[0002] This disclosure generally relates to wireless communication networks, and more
particularly, to a method and apparatus for transmission or reception using beamforming in a

wireless communication system.

BACKGROUND

[0003] With the rapid rise in demand for communication of large amounts of data to and
from mobile communication devices, traditional mobile voice communication networks are
evolving into networks that communicate with Internet Protocol (IP) data packets. Such IP data
packet communication can provide users of mobile communication devices with voice over IP,

multimedia, multicast and on-demand communication services.

[0004] An exemplary network structure is an Evolved Universal Terrestrial Radio Access
Network (E-UTRAN). The E-UTRAN system can provide high data throughput in order to
realize the above-noted voice over IP and multimedia services. A new radio technology for the
next generation (e.g., 5G) is currently being discussed by the 3GPP standards organization.
Accordingly, changes to the current body of 3GPP standard are currently being submitted and

considered to evolve and finalize the 3GPP standard.
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SUMMARY

[0005] Methods and apparatuses for transmission or reception using beamforming in a
wireless communication system are disclosed herein. In one method, a user equipment receives
a second signal indicating a first information. The UE derives at least one specific UE beam
based on the first information. The UE uses the at least one specific UE beam to receive or
transmit at least one transmission, in which the at least one transmission is periodic channel state
indication, scheduling request, and/or scheduling information for downlink assignment or uplink

resource.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 shows a diagram of a wireless communication system according to one

exemplary embodiment.

[0007] FIG. 2 is a block diagram of a transmitter system (also known as access network)
and a receiver system (also known as user equipment or UE) according to one exemplary

embodiment.

[0008] FIG. 3 is a functional block diagram of a communication system according to one

exemplary embodiment.

[0009] FIG. 4 is a functional block diagram of the program code of FIG. 3 according to

one exemplary embodiment.

[0010] FIG. 5 illustrates a beam concept in 5G.
[0011] FIG. 6 illustrates stand-alone, co-sited with LTE, and centralized baseband
networks.
[0012] FIG. 7 illustrates a network having centralized with lower performance transport
and Shared RAN.
[0013] FIG. 8 illustrates different deployment scenarios with a single TRP cell.
[0014] FIG. 9 illustrates different deployment scenarios with multiple TRP cells.
[0015] FIG. 10 illustrates a 5G cell having a 5G node with multiple TRPs.
2
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[0016] FIG. 11 illustrates a comparison between a LTE cell and a NR cell.

[0017] FIG. 12 illustrates gain compensation by beamforming in a HF-NR system.
[0018] FIG. 13 illustrates weakened interference by beamforming in a HF-NR system.
[0019] FIG. 14 illustrates a principle of a sweeping subframe.

[0020] FIG. 15 illustrates one association between base station beams and PRACH
resources.

[0021] FIG. 16 illustrates one example of beam sweeping.

[0022] FIG. 17 illustrates one example of a flow chart for uplink transmission.

[0023] FIG. 18 illustrates one example of a flow chart for downlink transmission.
[0024] FIG. 19 illustrates one example of a flow chart for mobility in a connected state

without cell change (based on UE detection).

[0025] FIG. 20 illustrates one example of a flow chart for mobility in a connected state

without cell change (based on network detection).

[0026] FIG. 21 illustrates one example of UE beam change.

[0027] FIG. 22 illustrates one example for determining UE beam candidates.

[0028] FIG. 23 illustrates one example for determining one or more special UE beams.
[0029] FIG. 24 illustrates one exemplary flow chart of one embodiment.

[0030] FIG. 25 illustrates one exemplary flow chart of one embodiment.

[0031] FIG. 26 illustrates one exemplary flow chart of one embodiment.

DETAILED DESCRIPTION

[0032] The exemplary wireless communication systems and devices described below

employ a wireless communication system, supporting a broadcast service. Wireless
communication systems are widely deployed to provide various types of communication such as
voice, data, and so on. These systems may be based on code division multiple access (CDMA),

time division multiple access (TDMA), orthogonal frequency division multiple access
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(OFDMA), 3GPP LTE (Long Term Evolution) wireless access, 3GPP LTE-A or LTE-Advanced
(Long Term Evolution Advanced), 3GPP2 UMB (Ultra Mobile Broadband), WiMax, or some

other modulation techniques.

[0033] In particular, the exemplary wireless communication systems devices described
below may be designed to support one or more standards such as the standard offered by a
consortium named “3rd Generation Partnership Project” referred to herein as 3GPP, including:
R2-162366, “Beam Forming Impacts™; R2-163716, “Discussion on terminology of beamforming
based high frequency NR”; R2-162709, “Beam support in NR”; R2-162762, “Active Mode
Mobility in NR: SINR drops in higher frequencies”; R3-160947, TR 38.801 V0.1.0, “Study on
New Radio Access Technology; Radio Access Architecture and Interfaces™; R2-164306,
“Summary of email discussion [93bis#23][NR] Deployment scenarios”; RAN2#94 meeting
minute; R2-163879, “RAN2 Impacts in HF-NR”; R2-162210, “Beam level management <-> Cell
level mobility”; R2-163471, “Cell concept in NR’; R2-164270, “General considerations on LTE-
NR tight interworking”; R2-162251, “RAN?2 aspects of high frequency New RAT”; R1-165364,
“Support for Beam Based Common Control Plane”; and TS 36.321 V13.0.0, “Medium Access
Control (MAC) protocol specification”. The standards and documents listed above are hereby

expressly incorporated by reference in their entirety.

[0034] FIG. 1 shows a multiple access wireless communication system according to one
embodiment of the invention. An access network 100 (AN) includes multiple antenna groups,
one including 104 and 106, another including 108 and 110, and an additional including 112 and
114. In FIG. 1, only two antennas are shown for each antenna group, however, more or fewer
antennas may be utilized for each antenna group. Access terminal 116 (AT) is in communication
with antennas 112 and 114, where antennas 112 and 114 transmit information to access terminal
116 over forward link 120 and receive information from access terminal 116 over reverse link
118. Access terminal (AT) 122 is in communication with antennas 106 and 108, where antennas
106 and 108 transmit information to access terminal (AT) 122 over forward link 126 and receive
information from access terminal (AT) 122 over reverse link 124. In a FDD system,
communication links 118, 120, 124 and 126 may use different frequency for communication. For

example, forward link 120 may use a different frequency then that used by reverse link 118.
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[0035] Each group of antennas and/or the area in which they are designed to
communicate is often referred to as a sector of the access network. In the embodiment, antenna
groups each are designed to communicate to access terminals in a sector of the areas covered by

access network 100.

[0036] In communication over forward links 120 and 126, the transmitting antennas of
access network 100 may utilize beamforming in order to improve the signal-to-noise ratio of
forward links for the different access terminals 116 and 122. Also, an access network using
beamforming to transmit to access terminals scattered randomly through its coverage causes less
interference to access terminals in neighboring cells than an access network transmitting through

a single antenna to all its access terminals.

[0037] An access network (AN) may be a fixed station or base station used for
communicating with the terminals and may also be referred to as an access point, a Node B, a
base station, an enhanced base station, an evolved Node B (eNB), or some other terminology. An
access terminal (AT) may also be called user equipment (UE), a wireless communication device,

terminal, access terminal or some other terminology.

[0038] FIG. 2 is a simplified block diagram of an embodiment of a transmitter system
210 (also known as the access network) and a receiver system 250 (also known as access

terminal (AT) or user equipment (UE) in a MIMO system 200. At the transmitter system 210,
traffic data for a number of data streams is provided from a data source 212 to a transmit (TX)

data processor 214.

[0039] In one embodiment, each data stream is transmitted over a respective transmit
antenna. TX data processor 214 formats, codes, and interleaves the traffic data for each data

stream based on a particular coding scheme selected for that data stream to provide coded data.

[0040] The coded data for each data stream may be multiplexed with pilot data using
OFDM techniques. The pilot data is typically a known data pattern that is processed in a known
manner and may be used at the receiver system to estimate the channel response. The
multiplexed pilot and coded data for each data stream is then modulated (i.e., symbol mapped)

based on a particular modulation scheme (e.g., BPSK, QPSK, M-PSK, or M-QAM) selected for
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that data stream to provide modulation symbols. The data rate, coding, and modulation for each

data stream may be determined by instructions performed by processor 230.

[0041] The modulation symbols for all data streams are then provided to a TX MIMO
processor 220, which may further process the modulation symbols (e.g., for OFDM). TX MIMO
processor 220 then provides N7 modulation symbol streams to Ny transmitters (TMTR) 222a
through 222t. In certain embodiments, TX MIMO processor 220 applies beamforming weights
to the symbols of the data streams and to the antenna from which the symbol is being

transmitted.

[0042] Each transmitter 222 receives and processes a respective symbol stream to
provide one or more analog signals, and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated signal suitable for transmission over the
MIMO channel. Ny modulated signals from transmitters 222a through 222t are then transmitted

from N7 antennas 224a through 224, respectively.

[0043] At receiver system 250, the transmitted modulated signals are received by Ng
antennas 252a through 252r and the received signal from each antenna 252 is provided to a
respective receiver (RCVR) 254a through 254r. Each receiver 254 conditions (e.g., filters,
amplifies, and downconverts) a respective received signal, digitizes the conditioned signal to
provide samples, and further processes the samples to provide a corresponding “received”

symbol stream.

[0044] An RX data processor 260 then receives and processes the Ng received symbol
streams from Ng receivers 254 based on a particular receiver processing technique to provide Nr
“detected” symbol streams. The RX data processor 260 then demodulates, deinterleaves, and
decodes each detected symbol stream to recover the traffic data for the data stream. The
processing by RX data processor 260 is complementary to that performed by TX MIMO

processor 220 and TX data processor 214 at transmitter system 210.

[0045] A processor 270 periodically determines which pre-coding matrix to use
(discussed below). Processor 270 formulates a reverse link message comprising a matrix index

portion and a rank value portion.
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[0046] The reverse link message may comprise various types of information regarding
the communication link and/or the received data stream. The reverse link message is then
processed by a TX data processor 238, which also receives traffic data for a number of data
streams from a data source 236, modulated by a modulator 280, conditioned by transmitters 254a

through 254r, and transmitted back to transmitter system 210.

[0047] At transmitter system 210, the modulated signals from receiver system 250 are
received by antennas 224, conditioned by receivers 222, demodulated by a demodulator 240, and
processed by a RX data processor 242 to extract the reserve link message transmitted by the
receiver system 250. Processor 230 then determines which pre-coding matrix to use for

determining the beamforming weights then processes the extracted message.

[0048] Turning to FIG. 3, this figure shows an alternative simplified functional block
diagram of a communication device according to one embodiment of the invention. As shown in
FIG. 3, the communication device 300 in a wireless communication system can be utilized for
realizing the UEs (or ATs) 116 and 122 in FIG. 1 or the base station (or AN) 100 in FIG. 1, and
the wireless communications system is preferably the LTE system. The communication device
300 may include an input device 302, an output device 304, a control circuit 306, a central
processing unit (CPU) 308, a memory 310, a program code 312, and a transceiver 314. The
control circuit 306 executes the program code 312 in the memory 310 through the CPU 308,
thereby controlling an operation of the communications device 300. The communications device
300 can receive signals input by a user through the input device 302, such as a keyboard or
keypad, and can output images and sounds through the output device 304, such as a monitor or
speakers. The transceiver 314 is used to receive and transmit wireless signals, delivering
received signals to the control circuit 306, and outputting signals generated by the control circuit
306 wirelessly. The communication device 300 in a wireless communication system can also be

utilized for realizing the AN 100 in FIG. 1.

[0049] FIG. 4 is a simplified block diagram of the program code 312 shown in FIG. 3 in
accordance with one embodiment of the invention. In this embodiment, the program code 312
includes an application layer 400, a Layer 3 portion 402, and a Layer 2 portion 404, and is

coupled to a Layer 1 portion 406. The Layer 3 portion 402 generally performs radio resource

Petitioners' Exhibit 1002, p. 850
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Attorney Docket No.: 1426-134.101

Client Docket No.: 1050151-US-D1

Filed Via EFS

control. The Layer 2 portion 404 generally performs link control. The Layer 1 portion 406

generally performs physical connections.

[0050] 3GPP standardization activities on next generation (i.e. 5G) access technology
have been launched since March 2015. The next generation access technology aims to support
the following three families of usage scenarios for satisfying both the urgent market needs and
the more long-term requirements set forth by the ITU-R IMT-2020: eMBB (enhanced Mobile
Broadband); mMTC (massive Machine Type Communications); and URLLC (Ultra-Reliable and

Low Latency Communications).

[0051] An objective of the 5G study item on new radio access technology is to identify
and develop technology components needed for new radio systems which should be able to use
any spectrum band ranging at least up to 100 GHz. Supporting carrier frequencies up to 100GHz
brings a number of challenges in the area of radio propagation. As the carrier frequency

increases, the path loss also increases.

[0052] Based on 3GPP R2-162366, in lower frequency bands (e.g. current LTE bands <
6GHz), the required cell coverage may be provided by forming a wide sector beam for
transmitting downlink common channels. However, utilizing wide sector beam on higher
frequencies (>> 6GGHz), cell coverage is reduced with same antenna gain. Thus, in order to
provide required cell coverage on higher frequency bands, higher antenna gain is needed to
compensate the increased path loss. To increase the antenna gain over a wide sector beam, larger
antenna arrays (number of antenna elements ranging from tens to hundreds) are used to form

high gain beams.

[0053] As a consequence, the high gain beams are narrow compared to a wide sector
beam so multiple beams for transmitting downlink common channels are needed to cover the
required cell area. The number of concurrent high gain beams that access point is able to form
may be limited by the cost and complexity of the utilized transceiver architecture. In practice, on
higher frequencies, the number of concurrent high gain beams is much less than the total number
of beams required to cover the cell area. In other words, the access point is able to cover only

part of the cell area by using a subset of beams at any given time.

Petitioners' Exhibit 1002, p. 851
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Attorney Docket No.: 1426-134.101

Client Docket No.: 1050151-US-D1

Filed Via EFS

[0054] Based on 3GPP R2-163716, beamforming is a signal processing technique used in
antenna arrays for directional signal transmission/reception. With beamforming, a beam can be
formed by combining elements in a phased array of antennas in such a way that signals at
particular angles experience constructive interference while others experience destructive

interference. Different beams can be utilized simultaneously using multiple arrays of antennas.

[0055] Based on 3GPP R2-162709 and as shown in FIG. 5, an evolved Node B may have
multiple Transmission/Reception Points (TRPs) that are either centralized or distributed. Each
TRP can form multiple beams. The number of beams and the number of simultaneous beams in

the time/frequency domain depend on the number of antenna array elements and the RF at the

TRP.

[0056] Potential mobility type for New RAT (NR) can be listed: intra-TRP mobility;
inter-TRP mobility; and inter-NR eNB mobility.

[0057] Based on 3GPP R2-162762, the reliability of a system that relies on beamforming
and operating in higher frequencies may be challenging because coverage may be be more
sensitive to both time and space variations. As a consequence, the signal-to-interference plus

noise ratio (SINR) of that narrow link can drop much quicker than in the case of LTE.

[0058] Using antenna arrays at access nodes with the number of elements in the
hundreds, fairly regular grid-of-beams coverage patterns with tens or hundreds of candidate
beams per node may be created. The coverage area of an individual beam from such array may
be small, down to the order of some tens of meters in width. As a consequence, channel quality
degradation outside the current serving beam area is quicker as compared to wide area coverage

as provided by LTE.

[0059] Based on 3GPP R3-160947, TR 38.801 V0.1.0, the scenarios illustrated in FIGS.
6 and 7 should be considered for support by the NR radio network architecture.

[0060] Based on R2-164306, the following scenarios in terms of cell layout for
standalone NR are captured to be studied: macro cell only deployment; heterogeneous

deployment; and small cell only deployment.
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[0061] Based on 3GPP RAN2#94 meeting minute, one NR eNB corresponds to one or
many TRPs. Two levels of network controlled mobility: RRC driven at ‘cell’ level; and

zero/minimum RRC involvement (e.g. at MAC /PHY).

[0062] Based on 3GPP R2-162210, in 5G, the principle of 2-level mobility handling may
possibly be kept:
A) Cell level mobility

a. Cell selection/reselection in IDLE, handover in the connected state (CONN)
b. Handled by Radio Resource Control (RRC) in CONN state
B) Beam level management

a. L1 handles appropriate selection of the TRP to use for a UE and the optimal beam

direction

[0063] 5G systems are expected to rely more heavily on “beam based mobility” to handle
UE mobility, in addition to regular handover based UE mobility. Technologies like Multiple
Input Multiple Output (MIMO), fronthauling, Cloud RAN (C-RAN) and Network Function
Virtualization (NFV) will allow the coverage area controlled by one “5G Node” to grow, thus
increasing the possibilities for beam level management and reducing the need for cell level
mobility. All mobility within the coverage area of one 5G node could in theory be handled based
on beam level management, which would leave handovers only to be used for mobility to the

coverage area of another 5G Node.

[0064] FIGS. 8-11 illustrate some examples of the concept of a cell in 5G NR. FIG. 8
illustrates a deployment with single TRP cell. FIG. 9 illustrates a deployment with multiple TRP
cells. FIG. 10 illustrates one 5G cell comprising a 5G node with multiple TRPs. FIG. 11

illustrates a comparison between a LTE cell and a NR cell.

[0065] Apart from the handover based on a Radio Resource Management (RRM)
measurement, a 5G UE should be able to adapt the serving beam to maintain 5G connectivity
subject to beam quality fluctuation or UE intra-cell mobility. In order to accomplish this, a 5G
Node-B and UE should be able to track and change the serving beam properly (called beam

tracking hereafter).

10
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[0066] The following terminology and assumption may be used hereafter:

* Base Station (BS): a network central unit in NR which is used to control one or multiple
TRPs which are associated with one or multiple cells. Communication between BS and
TRP(s) is via fronthaul. A BS could also be referred to as a central unit (CU), eNB, or
NodeB.

* TRP: a transmission and reception point provides network coverage and directly

communicates with UEs. TRP could also be referred to as distributed unit (DU).

* Cell: a cell is composed of one or multiple associated TRPs, i.e. coverage of the cell is
composed of coverage of all associated TRP(s). One cell is controlled by one BS. A Cell
could also be referred to as a TRP group (TRPG).

*  Beam sweeping: in order to cover all possible directions for transmission and/or reception, a
number of beams is required. Since it is not possible to generate all these beams
concurrently, beam sweeping means to generate a subset of these beams in one time interval
and change generated beam(s) in other time interval(s), i.e. changing beam in time domain.

So, all possible directions can be covered after several time intervals.

* Beam sweeping number: necessary number of time interval(s) to sweep beams in all
possible directions once for transmission and/or reception. In other words, a signaling
applying beam sweeping would be transmitted “beam sweeping number” of times within
one time period, e.g. the signaling is transmitted in (at least partially) different beam(s) in

different times of the time period.

* Serving beam: serving beam for a UE is a beam generated by network, e.g. TRP, which is

used to communicate with the UE, e.g. for transmission and/or reception.
[0067] The following assumptions for network side may be used hereafter:
* NR using beamforming could be standalone, i.e. UE can directly camp on or connect to NR.

B NR using beamforming and NR not using beamforming could coexist, e.g. in different

cells.

* TRP would apply beamforming to both data and control signaling transmissions and

receptions.

11
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B The number of beams generated concurrently by TRP depends on TRP capability, e.g.
the maximum number of beams generated concurrently by different TRPs may be

different.

B Beam sweeping is necessary in order, for example, for the control signaling to be

provided in every direction.

B TRP may not support all beam combinations, e.g. some beams may not be generated

concurrently.
*  Downlink timing of TRPs in the same cell are synchronized.
*  RRC layer of network side is in BS.

* TRP should support both UEs with UE beamforming and UEs without UE beamforming,
e.g. due to different UE capabilities or UE releases.

[0068] The following assumptions for UE side may be used hereafter:

*  UE may perform beamforming for reception and/or transmission, if possible and beneficial.

B The number of beams generated concurrently by UE depends on UE capability, e.g.

generating more than one beam is possible.
B The beam(s) generated by UE is wider than beam(s) generated by the eNB.

B Beam sweeping for transmission and/or reception is generally not necessary for user

data but may be necessary for other signaling, e.g. to perform measurement.

B UEs may not support all beam combinations, e.g. some beams could not be generated

concurrently.

* Not every UE supports UE beamforming, e.g. due to UE capability or UE beamforming is

not supported in NR first (few) release(s).

*  For one UE, it may be possible to generate multiple UE beams concurrently and to be served

by multiple serving beams from one or multiple TRPs of the same cell.

B Same or different (DL or UL) data could be transmitted on the same radio resource via

different beams for diversity or throughput gain.

12
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* There are at least two UE (RRC) states: connected state (or called active state) and non-

connected state (or called inactive state or idle state).

[0069] Based on 3GPP R2-162251, to use beamforming in both eNB and UE sides,
practically, antenna gain by beamforming in eNB is considered about 15 to 30 dBi and the
antenna gain of UE is considered about 3 to 20 dBi. FIG. 12 (reproduced from 3GPP R2-

162251) illustrates gain compensation by beamforming.

[0070] In SINR perspective, sharp beamforming reduces interference power from
neighbor interferers, i.e. neighbor eNBs in downlink case or other UEs connected to neighbor
eNBs. In the transmission (TX) beamforming case, only interference from other TXs whose
current beam points the same direction to the reception (RX) will be the “effective” interference.
The “effective” interference means that the interference power is higher than the effective noise
power. In RX beamforming case, only interference from other TXs whose beam direction is the
same to the UE’s current RX beam direction will be the effective interference. FIG. 13

(reproduced from 3GPP R2-162251) illustrates weakened interference by beamforming.

[0071] Based on 3GPP R1-165364, it is proposed to concentrate sweeping common
control plane functionality into specific subframes, called as sweeping subframes. The common
control signaling to be transmitted in sweeping subframe includes synchronization signal
(downlink (DL)), reference signal (DL), system information (DL), random access channel (UL),
or the like. FIG. 14 (reproduced from 3GPP R1-165364) illustrates the principle of sweeping

subframe.

[0072] One of the main use cases of downlink sweeping is downlink discovery signaling.
Downlink discovery signaling includes, but is not limited to, signals for cell search, time and
frequency synchronization acquisition, essential system information signalling and cell/beam

measurements (e.g. RRM measurements).

[0073] For uplink Physical Random Access Channel (PRACH), the high level concept is
to utilize BS beam reciprocity and enable the UE to transmit a PRACH preamble when the BS is

receiving or using beam(s) with high array gain towards the transmitting UE. In other words,
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Petitioners' Exhibit 1002, p. 856
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Attorney Docket No.: 1426-134.101

Client Docket No.: 1050151-US-D1

Filed Via EFS

PRACH resources are associated with BS beams which are advertised periodically through DL
discovery signaling, which conveys beam specific reference signals. FIG. 15 (reproduced from

3GPP R1-165364) illustrates the association between BS beams and PRACH resources.

[0074] Since high gain beams are narrow and the number of concurrent high gain beams
that can be formed may depend on cost and complexity of the utilized transceiver architecture,
beam sweeping is needed for a number of times, e.g. beam sweeping number, in order to cover
all possible directions for transmission and/or reception. For example, in FIG. 16, the TRP takes
three time intervals to cover all directions and four beams are generated at each time interval by

this TRP.

[0075] Signaling for transmission and/or reception, which needs to cover the whole cell
coverage by beam sweeping, may include, but not limited to, one or more of the following:
synchronization signal(s), reference signal(s), system information, paging, signal to initiate
random access procedure, signals of random access procedure (e.g. random access preamble,
random access response, contention resolution), or signal for DL/UL scheduling. For downlink
signaling, beam sweeping is performed by a TRP for transmission and/or by a UE for reception.
For uplink signaling, beam sweeping is performed by a UE for transmission and/or by a TRP for

reception.

[0076] When the UE is in connected state, e.g. without data communication between
network and UE for a period of time, the UE may initiate an UL transmission upon new data

arrival.

[0077] A case of UL data transmission may have the following steps:

- Request for scheduling

When the UE has UL data available for transmission and has no UL resource used to
transmit the UL data, the UE should be able to request UL resource for the data
transmission by a request transmitted from the UE to network. UL timing of the UE may or
may not be synchronized when the UE transmits the request. TRP(s) receives the request by

beamforming.
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- UL resource scheduling

When network, e.g. BS or TRP, receives the request, network may schedule proper UL
resource for the UE to perform UL transmission. UL timing of the UE may be adjusted
together with UL resource scheduling. The UL resource scheduling is provided by

beamforming.
- UL data transmission

After the UE receives UL resource scheduling, the UE uses the UL resource to transmit

pending UL data. TRP uses beamforming to receive the UL transmission from the UE.

And network, e.g. BS or TRP, may provide Hybrid Automatic Repeat Request (HARQ)
feedback to the UE to indicate whether UL transmission is successfully received. The UE

may need to perform retransmission if network fails to receive the UL transmission.
[0078] FIG. 17 illustrates an example of a flow chart for UL data transmission.

[0079] When the UE is in connected state, e.g. without data communication between
network and UE for a period of time, the BS may initiate a DL transmission upon new data

arrival.

[0080] A case of DL data transmission has the following steps:

- Preparation before DL transmission

When network has DL data to be transmitted to the UE, the network should determine the
TRP(s) and the beam(s) to reach the UE. UL timing of the UE should be synchronized

before DL transmission.
- Transmission of DL assignment and DL data

The network, e.g. the BS or the TRP, decides the proper DL resource for transmission of the
DL data and informs the UE, via a DL assignment, to receive the DL data. The DL

assignment and DL data are provided by beamforming in beam(s) which can reach the UE.

The UE would provide HARQ feedback to the network to indicate whether DL transmission
is successfully received. The network may need to perform retransmission if the UE fails to

receive the DL transmission.
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[0081] FIG. 18 illustrates an example of a flow chart for DL data transmission.
[0082] When the UE is in connected state, the UE may move among different beams or

different TRPs of the same serving cell. Besides, if UE beamforming is used, UE beam(s) may

also change over time, e.g. due to UE rotation.

[0083] A case of mobility in connected state without cell change has the following steps:

- Configuration of signaling for change detection

The change of UE beam(s), serving beam(s) of serving TRP(s), and serving TRP(s) may be
detected by the UE and/or the network. In order to detect the change, a signaling
periodically transmitted by TRP(s) or the UE could be a baseline approach. The
configuration of the signaling should be configured to let the UE know how and when to

transmit or receive the signaling.
- Signaling for change detection

One or more TRPs periodically perform beam sweeping for the reception or transmission of
the signaling. If UE beamforming is used, the UE periodically performs beam sweeping for

reception or transmission of the signaling.
- UE beam change

If UE beam change is detected by the UE, the UE itself may select the proper UE beam(s)
for the following reception (and/or transmission, e.g. for TDD). Alternatively, the UE needs
to provide feedback to the network, e.g. periodically or upon detection of the change, and
the network could provide an indication of the UE beam change from the network to the
UE. Then, the UE may use the UE beam(s) indicated by the network for the following

transmission and/or reception.

If the change is to be detected by network, the indication of the UE beam change from the
network to the UE may be required, e.g. periodically or upon detection of the change. The
UE uses the UE beam(s) indicated by the network for the following transmission (and/or

reception, e.g. for TDD).
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It is possible that the change may not be detected or updated timely and it would result in

beam tracking failure.
- Serving beam and/or serving TRP change

After the UE receives the signaling for change detection, the UE needs to provide feedback
to the network, and the network could decide whether to change (DL) serving beam(s)

and/or serving TRP(s) for the UE.

On the other hand, after the TRP(s) receives the signaling for a change detection, the
network can decide whether to change the serving beam(s) and/or the serving TRP(s) for the
UE. The indication from the network to the UE about (DL) serving beam/TRP change may

be required.

It is possible that the change may not be detected or updated timely, which would result in

beam tracking failure.

[0084] FIGS. 19 and 20 illustrate examples of flow charts for mobility in connected state

without cell change.

[0085] It is possible that a UE could generate one or more UE beams at the same time.
The most proper UE beam(s) used to communicate with network, e.g. a TRP, may change from
time to time, e.g. due to UE mobility. Accordingly, methods for deciding which UE beam(s) to

be used to transmit or receive a UL or DL transmission are needed.

[0086] For transmissions scheduled dynamically, the UE beam(s) to be used could be
dynamically assigned by network, e.g. via associated scheduling information. However, for
transmissions via pre-allocated radio resources, e.g. which is not scheduled dynamically with

associated scheduling information, which UE beam(s) is used should be specified.

[0087] Transmission via pre-allocated radio resources may occur periodically (e.g.
periodic measurement report from UE) or occur at the timing which may not be predictable by
receiver of the transmission (e.g. scheduling information transmission from network may occur
during Active Time as defined in 3GPP TS 36.321 V13.0.0). The UE may not need to perform

UE beam sweeping to transmit or receive the transmission. The transmission could be
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transmitted or received in a time interval where network would perform beam sweeping, e.g. in

DL or UL sweeping subframe as discussed in 3GPP R1-165364.

[0088] Transmission via pre-allocated radio resources could be one or multiple of

following signaling:

- (UL) Periodic measurement feedback or report, e.g. like Channel Quality Indicator (CQI) or
Channel State Information (CSI) in LTE;

- (UL) Scheduling request;
- (UL) Semi-persistent scheduling transmissions;
- (DL) Semi-persistent scheduling transmissions;

- (DL) Periodic DL signal for beam and/or TRP maintenance/change, e.g. indicating

candidate of UE beam(s), network beam(s), and/or TRP(s); or

- (DL) Scheduling information for DL assignment or UL resource, e.g. like Physical

Downlink Control Channel (PDCCH) signal in LTE.

[0089] In a cell or for a TRP, the UE may or may not use different UE beams or more
than one UE beam to transmit or receive the transmission. For example, the UE could use the
same UE beam(s) to transmit or receive some or all of the above signaling in a cell or for a TRP.
For different TRPs, the UE may use different UE beams to transmit or receive transmissions via

pre-allocated radio resources.

[0090] The UE beam(s) used for the transmission via pre-allocated radio resources may
be called special UE beam(s). UE beam(s), such as special UE beam(s), used for the transmission
via pre-allocated radio resources in a cell or for a TRP could initially be the UE beam(s) used or
assigned during a random access procedure for initial access or handover. Special UE beam(s)

for transmitting and special UE beam(s) for receiving may be the same or different.

[0091] Several methods are considered below to decide UE beam(s) to transmit or
receive a transmission via pre-allocated radio resources in a cell or for a TRP. In one method,
the network chooses at least one special UE beam for the transmission. The network could

change or update the special UE beam(s) (e.g., based on a measurement result and/or scheduling
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decision) via a periodic or non-periodic indication to the UE (e.g., indication of beam change).
The indication could indicate which UE beam(s) and/or network beam(s) could be candidate(s)
for communication with the network and indicate explicitly or implicitly which UE beam(s) is
the special UE beam(s). FIGS.22 and 23 are examples of indicating UE beam candidates and/or
special UE beam. The special UE beam(s) could be implicitly indicated by where the indication
is received. For example, after the UE moves as shown in Figure 21, the network can indicate to
the UE that beams b and c are candidates and that beam b is the special UE beam by providing
the special UE beam indication via beam 1 with the indication being received by the UE via

beam b.

[0092] In another method, the network chooses at least one special network beam for the
UE to determine at least one special UE beam for the transmission. The network could provide
an indication to indicate at least one network beam to the UE. The indicated network beam(s) in
the indication may be called special network beam(s). The UE may determine the special UE
beam(s) by measuring signal of the special network beam(s). For example, the UE beam(s) with
received power larger than a threshold or UE beam with largest received power may be
determined to be the special UE beam(s) by measuring the signal of the special network
beam(s).. By this way, the mapping between the UE beam(s) and the network beam(s) is known
to the UE. The mapping between UE beam(s) and network beam(s) could mean that
transmissions from which UE beam(s) can be received from which network beam(s), and/or
transmissions from which network beam(s) can be received from which UE beam(s).
Alternatively, the mapping between the UE beam(s) and the network beam(s) may be provided
by the network. The UE then can determine the special UE beam(s) based on the special network
beam(s) and the mapping.

[0093] The network can change or update the special network beam(s) (e.g., based on a
measurement result and/or a scheduling decision) via a periodic or non-periodic indication to the
UE (such as an indication of beam change). The indication can indicate which UE beam(s)
and/or network beam(s) could be candidate(s) for communication with the network and indicate
explicitly or implicitly which network beam(s) is/are the special network beam(s). FIGS. 22 and
23 are examples of indicating UE beam candidates and/or special UE beam. Alternatively, the

indication could indicate information (such as, but not limited to, configuration) related to the
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signal of the special network beam(s) to be measured (e.g., Beam specific reference signal
(BRS)). The special network beam(s) could be implicitly indicated by where the indication is
transmitted. For example, after the UE moves as shown in FIG. 21, the network could indicate to
the UE that beams b and ¢ are candidates and beam 1 is the special network beam by providing

the special UE beam indication via beam 1.

[0094] In another method, the UE determines at least one special UE beam for the
transmission.
[0095] The UE determines the special UE beam(s) based on a measurement, e.g. UE

beam(s) with a measured quality better than a threshold or an UE beam with best measured
quality. The special UE beam(s) could be part of the UE beam candidate(s), such as those
indicated by the network.

[0096] Based on the measurement, the network could predict the special UE beam(s)
determined by the UE. In case that prediction may not be accurate or it is not predictable, the

network could perform beam sweeping to transmit or receive the transmission.
[0097] In another method, the UE uses all of UE beam candidates for the transmission.

[0098] The UE determines the UE beam candidates based on a measurement, e.g. UE
beam(s) with measured quality better than a threshold or UE beam with best measured quality.
Alternatively, the UE derives UE beam candidates based on information provided by a network,

e.g., the information of UE beam set.

[0099] The UE may use all the UE beam candidates to transmit or monitor the

transmission at the same time.
[00100] The UE beam candidates may be for the same cell or TRP.

[00101] The indication of the special UE or network beam(s) and a configuration related
to transmissions via pre-allocated radio resources may be provided via different signaling, e.g. to
save signaling overhead because the configuration does not need to be changed frequently. The
indication could be carried by Medium Access Control (MAC) or Physical (PHY) signaling.

The configuration could be carried by a Radio Resource Control (RRC) message. The

configuration could be used to indicate or be used by the UE to determine the radio resources,
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transmission timing, frequency resources, and/or periodicity for the transmission. The
configuration could be used to indicate information for the UE to determine which UE beam(s)
to be used to receive or transmit the transmission associated with the configuration, e.g. whether

to use special UE beam(s) or all of the UE beam candidates for the transmission.

[00102] A network or UE beam candidate can be a beam that is qualified, e.g., with an
associated measured result larger than a threshold, and it can be used for communication
between the UE and the network, e.g. a cell or a TRP. The number of beam candidates may be
less than the number of maximum beams which could be generated concurrently. Furthermore,
the UE beam candidates may be the UE beams which can be generated concurrently. The beam

candidate(s) could be (periodically) indicated from the network to the UE.

[00103] The number of UE beams used for different kinds of transmission via pre-
allocated radio resources may be different. For example, a portion of the UE beam candidates,
such as special UE beam(s), are used for a first transmission via pre-allocated radio resources,
(e.g. Semi-Persistent Scheduling(SPS)), and all of the UE beam candidates are used for a second

transmission via pre-allocated radio resources such as, but not limited to, scheduling information.

[00104] A beam may be explicitly indicated and differentiated by a beam specific

configuration (e.g. index, a resource for the beam, or a precoding matrix).

[00105] According to one method, a UE receives a second signal indicating a first
information. The UE derives at least one specific UE beam based on the first information. The
UE uses the at least one specific UE beam to receive or transmit at least one transmission, in
which the at least one transmission is periodic channel state indication, scheduling request,
and/or scheduling information for downlink assignment or uplink resource. The first information

is associated with at least one specific network beam.

[00106] In another method, the UE receives a first signal indicating radio resources for at
least a transmission or indicating a configuration to determine the radio resources for the at least
a transmission. The UE receives a second signal indicating a first information to derive at least
one specific UE beam used to receive or transmit the at least a transmission via the radio
resources. The UE uses the at least one specific UE beam to receive or transmit the at least a

transmission.
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[00107] In yet another method, the UE receives a first signal indicating radio resources for
at least a transmission or indicating a configuration to determine the radio resources for the at
least a transmission. The UE determines at least one specific UE beam used to receive or
transmit the at least a transmission via the radio resources. The UE uses the at least one specific

UE beam to receive or transmit the at least a transmission.

[00108] In another aspect, the methods are directed to a network node. According to one
method, the network node selects at least one specific network beam. The network node
transmits a second signal to a UE to indicate a first information for the UE to derive at least one
specific UE beam used to receive or transmit at least one transmission. The network node uses
the at least one specific network beam to transmit or receive the at least one transmission,
wherein the at least one transmission is a periodic channel state indication, scheduling request,
and/or a scheduling information for a downlink assignment or an uplink resource. The first

information is associated with the at least one specific network beam.

[00109] In another method, the network node transmits a first signal indicating radio
resources for at least a transmission or indicating a configuration for a UE to determine the radio
resources for the at least a transmission. The network node transmits a second signal indicating a
first information for the UE to derive at least one specific UE beam used to receive or transmit

the at least a transmission via the radio resources.

[00110] In some methods, the UE is able to generate more than one UE beam at the same
time.
[00111] In some methods, the transmission is done via a DL control channel (e.g.,

physical downlink control channel (PDCCH)), DL data channel (e.g., physical downlink shared
channel (PDSCH)), UL control channel (e.g., physical uplink control channel (PUCCH)), or a
UL data channel (e.g., physical uplink shared channel (PUSCH)).

[00112] In some methods, the transmission is used to transmit a period measurement
feedback, periodic measurement report, channel quality indicator report, channel state
information report, or a scheduling request. In some methods, the transmission is used to
transmit a periodic DL signal for beam maintenance or beam change. Alternatively, the

transmission is used to transmit a periodic DL signal for TRP maintenance or TRP change.
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[00113] In some methods, the transmission is a semi-persistent scheduling transmission.
[00114] In some methods, the transmission is used to indicate a candidate of one or more

UE beams, a candidate of one or more network beams, a candidate of one or more TRPs,

scheduling information for DL assignments, or scheduling information for UL resources.

[00115] In some methods, the transmission is not scheduled dynamically. The
transmission is done via pre-allocated, pre-scheduled, or pre-determined radio resources. In some

methods, the UE doesn’t perform UE beam sweeping for the transmission.

[00116] In some methods, the transmission occurs when it is triggered by the UE.
Alternatively or additionally, the transmission occurs periodically. Alternatively or additionally,
the transmission occurs in a time interval where the network uses beam sweeping. Alternatively

or additionally, the transmission occurs in a DL or UL sweeping subframe.

[00117] In some methods, the UE uses one specific UE beam to transmit or receive the
transmission. Alternatively, the UE uses more than one specific UE beam to transmit or receive

the transmission.

[00118] In some methods, the UE uses one or more different, specific UE beams to
transmit or receive the transmission associated with different TRPs. The UE uses the same

specific UE beam(s) to transmit or receive the transmission associated with one TRP.

[00119] In some methods, the UE uses different specific UE beam(s) for different kinds of
the transmissions. Alternatively, the UE uses the same specific UE beam(s) for all kinds of the

transmissions associated with one TRP.
[00120] In some methods, the specific UE beam is a special UE beam.

[00121] In some methods, the UE (initially) uses the UE beam(s) used or assigned during
a random access procedure for the transmission. The random access procedure may be for initial
access or for handover. In some methods, the specific UE beam(s) used for transmitting is the
same the specific UE beam(s) for receiving. Alternatively, the specific UE beam(s) used for

transmitting is different from the specific UE beam(s) for receiving.
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[00122] In the various methods, the second signal is used for change or update of the

specific UE beam(s). Alternatively or additionally, the second signal is used to change or update

the specific network beam(s). The second signal is transmitted periodically.

[00123] In the various methods, the first information indicates which UE beam(s) and/or
network beam(s) could be candidate(s) for communication with the network. The first
information indicates which UE beam(s) is the specific UE beam(s) explicitly. Alternatively, the
first information indicates which UE beam(s) is the specific UE beam(s) implicitly, e.g., the UE

beam(s) where the first information is received.

[00124] In some methods, the UE derives the specific UE beam(s) based on at least one
specific network beam(s). The UE derives the specific UE beam(s) by measuring at least one
specific network beam(s). The specific UE beam(s) can be the UE beam(s) having a received
power larger than a threshold or the UE beam with the largest received power. The UE can
derive the specific UE beam(s) based on a mapping between the UE beam(s) and the network
beam(s). The mapping between the UE beam(s) and the network beam(s) means that
transmissions from which UE beam(s) could be received from which network beam(s) and/or

transmissions from which network beam(s) could be received from which UE beam(s).

[00125] Based on the various methods, the specific network beam is a special network
beam.
[00126] The first information indicates which network beam(s) is the specific network

beam(s) explicitly. Alternatively the first information implicitly indicates which network beam(s)
is the specific network beam(s). For example, the specific network beam(s) is the network
beam(s) where the first information is transmitted. The first information can indicate which
network beam or beams are associated with the specific UE beam or beams. In some methods,
the first information indicates a configuration related to a signal of the specific network beam or
beams to be measured (such as BRS). The first information may be applicable to more than one

transmission. The first information may be applicable before it is updated or becomes invalid.

[00127] In some methods, the UE determines the specific UE beam(s) based on a
measurement. For example, one or more UE beams are determined as one or more specific UE

beams if the UE beam(s) has a measured quality better than a threshold value or the UE beam
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has the best measured quality. In some methods, the specific UE beam(s) is part of the UE beam

candidate(s) (as indicated by the network node).

[00128] In some methods, the network node predicts the specific UE beam(s) based on a

measurement. The network node can use beam sweeping to transmit or receive the transmission.

[00129] In the disclosed methods, the specific UE beam(s) includes all of the UE beam
candidate(s). The UE can determine the UE beam candidate(s) based on a measurement. For
example, one or more UE beams are determined as one or more UE beam candidates if the UE
beam(s) has a measured quality better than a threshold value or the UE beam has the best
measured quality. The UE derives the UE beam candidate(s) based on information provided by

the network such as the information of the UE beam set.

[00130] In the disclosed methods, the UE uses all of the UE beam candidate(s) to transmit
or monitor the transmission. The UE beam candidates are for the same cell or for the same TRP.
The first and second signals may be provided via different signaling. The second signal may be

carried by MAC signaling or PHY signaling. The first signal may be carried by a RRC message

such as, but not limited to, connection reconfiguration message.

[00131] In the disclosed methods, the radio resources include the timing of the
transmission, frequency resources of the transmission, and/or periodicity of the transmission.
The radio resources can include the resources used by the UE for the transmission, the resource
candidates for the transmission, the resources monitored or searched by the UE for the

transmission, and/or the resources allowed to be used by the UE for the transmission.

[00132] In the disclosed methods, the configuration includes DL bandwidth, PHICH
configuration, and/or the UE identity such as, but not limited to, C-RNTI. The UE beam
candidate or a network beam candidate is a beam that is qualified and is possible to be used for

communication between a UE and a network such as, but not limited to, a cell or TRP.

[00133] In the disclosed methods, a qualified beam means a beam with an associated
measured result larger than a threshold. The number of UE beam candidates may be less than
the number of maximum UE beams which could be generated concurrently. The number of

network beam candidates may be less than the number of maximum network beams which could
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be generated concurrently. In the disclosed methods, the UE beam candidates are those UE

beams which can be generated concurrently.

[00134] The UE beam candidates and/or the network beam candidates can be indicated
from the network to the UE. Alternatively, the UE beam candidates and/or the network beam

candidates can be indicated periodically from the network to the UE.

[00135] In the disclosed methods, the number of UE beams used for different kinds of the
transmission via pre-allocated radio resources is different. The beams may be differentiated by

per beam specific configuration (such as an index, a resource for a beam, or a precoding matrix).

[00136] In the disclosed methods, the UE may be in connected mode or connected state.
The transmission may be UE specific. In the disclosed methods, the network node may be a

TRP, base station, or a 5G node.

[00137] Various methods 2400, 2500, 2600 are illustrated in Figures 24-26. In FIG. 24, at
step 2410, the UE receives a first signal indicating radio resources for a transmission or
indicating a configuration to determine the radio resources for the transmission. At step 2420,
the UE receives a second signal indicating a first information to derive at least one specific UE
beam used to receive or transmit the transmission via the radio resources. At step 2430, the UE

uses the at least one specific UE beam to receive or transmit the transmission.

[00138] In FIG. 25, at step 2510, a network node transmits a first signal indicating radio
resources for a transmission or indicating a configuration for a UE to determine the radio
resources for the transmission. At step 2520, the network node transmits a second signal
indicating a first information for the UE to derive at least one specific UE beam to be used to

receive or transmit the transmission via the radio resources.

[00139] In FIG. 26, at step 2610, a UE receives a first signal indicating radio resources for
a transmission or indicating a configuration to determine the radio resources for the transmission.
At step 2620, the UE determines at least one specific UE beam used to receive or transmit the
transmission via the radio resources. At step 2630, the UE uses the at least one specific UE

beam to receive or transmit the transmission.
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[00140] A network can indicate to a UE about UE beam(s) to be used for a transmission or

reception by the UE, possibly together with scheduling information for the transmission or

reception, e.g. in physical layer signaling like PDCCH in LTE, to enable efficient scheduling.

[00141] For a Time Division Duplex (TDD) mode, it is likely that both the UE and the
network, e.g. TRP or eNB, use the best UE beam and the best eNB beam to communicate with
each other during the random access procedure. The best beam can be the beam with the best
measured quality. In this situation, the exchange of beam information between the UE and the
network during the random access procedure may not be needed, and the UE can just use the
same beam for communicating with the network after the random access procedure. In other
words, the network may not be aware of the UE beam used during the random access procedure
and thus will not include an explicit UE beam indication in the scheduling information before the

network is aware of the UE beams based on beam finding and/or beam tracking.

[00142] Therefore, the following two cases should be supported for scheduling

information provision:

(1) The scheduling information includes information carrying at least one value for indicating

UE beam(s) to be used for communication with the network.

Upon receiving the scheduling information indicating UE beam(s), the UE uses the indicated

UE beam(s) for the transmission or the reception indicated by the scheduling information.

(2) The scheduling information does not include information carrying any value for indicating
UE beam(s) to be used for communication with the network. Alternatively, the scheduling
information includes information carrying a special value which does not correspond to any
valid UE beam (e.g., 4 bits are used to indicate UE beams. 0000 ~ 0111 correspond to 8 valid
UE beams and 1111 could be the special value).

Upon receiving the scheduling information without indicating UE beam(s), the UE should
have some means to determine which UE beam(s) to be used for the transmission or the
reception indicated by the scheduling information. Several alternatives can be considered in

the following:
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The UE beam(s) with the best measured quality, e.g. in the latest measurement, can be

used.

The UE beam(s) used in the last transmission or the last reception can be used.

The UE beam(s) where the scheduling information is received can be used.

The UE beam(s) of the currently maintained beam set, e.g. based on beam tracking

process, can be used.

[00143] Referring back to FIGS. 3 and 4, in one embodiment, the device 300 includes a
program code 312 stored in memory 310. The CPU 308 could execute program code 312 to
enable the UE (i) to receive a second signal indicating a first information; (ii) to derive at least
one specific UE beam based on the first information; and (iii) to use the at least one specific UE
beam to receive or transmit at least one transmission, wherein the at least one transmission is
periodic channel state indication, scheduling request, and/or scheduling information for downlink

assignment or uplink resource.

[00144] In another embodiment, the CPU 308 could execute program code 312 to enable
the network node (i) to select at least one specific network beam; (ii) to transmit a second signal
to a UE to indicate a first information for the UE to derive at least one specific UE beam used to
receive or transmit at least one transmission; and (iii) to use the at least one specific network
beam to transmit or receive the at least one transmission, wherein the at Ieast one transmission is
periodic channel state indication, scheduling request, and/or scheduling information for downlink

assignment or uplink resource.

[00145] Furthermore, the CPU 308 can execute the program code 312 to perform all of the

above-described actions and steps or others methods described herein.

[00146] Based on the invention, UE beam(s) to be used for transmissions via pre-

determined radio resources can be controlled efficiently.

[00147] Various aspects of the disclosure have been described above. It should be
apparent that the teachings herein may be embodied in a wide variety of forms and that any
specific structure, function, or both being disclosed herein is merely representative. Based on the

teachings herein one skilled in the art should appreciate that an aspect disclosed herein may be
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implemented independently of any other aspects and that two or more of these aspects may be
combined in various ways. For example, an apparatus may be implemented or a method may be
practiced using any number of the aspects set forth herein. In addition, such an apparatus may be
implemented or such a method may be practiced using other structure, functionality, or structure
and functionality in addition to or other than one or more of the aspects set forth herein. As an
example of some of the above concepts, in some aspects concurrent channels may be established
based on pulse repetition frequencies. In some aspects concurrent channels may be established
based on pulse position or offsets. In some aspects concurrent channels may be established

based on time hopping sequences.

[00148] Those of skill in the art would understand that information and signals may be
represented using any of a variety of different technologies and techniques. For example, data,
instructions, commands, information, signals, bits, symbols, and chips that may be referenced
throughout the above description may be represented by voltages, currents, electromagnetic

waves, magnetic fields or particles, optical fields or particles, or any combination thereof.

[00149] Those of skill would further appreciate that the various illustrative logical blocks,
modules, processors, means, circuits, and algorithm steps described in connection with the
aspects disclosed herein may be implemented as electronic hardware (e.g., a digital
implementation, an analog implementation, or a combination of the two, which may be designed
using source coding or some other technique), various forms of program or design code
incorporating instructions (which may be referred to herein, for convenience, as “software” or a
“software module”), or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and steps have
been described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and design
constraints imposed on the overall system. Skilled artisans may implement the described
functionality in varying ways for each particular application, but such implementation decisions

should not be interpreted as causing a departure from the scope of the present disclosure.

[00150] In addition, the various illustrative logical blocks, modules, and circuits described

in connection with the aspects disclosed herein may be implemented within or performed by an
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integrated circuit (“IC), an access terminal, or an access point. The IC may comprise a general
purpose processor, a digital signal processor (DSP), an application specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or other programmable logic device, discrete
gate or transistor logic, discrete hardware components, electrical components, optical
components, mechanical components, or any combination thereof designed to perform the
functions described herein, and may execute codes or instructions that reside within the IC,
outside of the IC, or both. A general purpose processor may be a microprocessor, but in the
alternative, the processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or more

microprocessors in conjunction with a DSP core, or any other such configuration.

[00151] It is understood that any specific order or hierarchy of steps in any disclosed
process is an example of a sample approach. Based upon design preferences, it is understood
that the specific order or hierarchy of steps in the processes may be rearranged while remaining
within the scope of the present disclosure. The accompanying method claims present elements
of the various steps in a sample order, and are not meant to be limited to the specific order or

hierarchy presented.

[00152] The steps of a method or algorithm described in connection with the aspects
disclosed herein may be embodied directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module (e.g., including executable
instructions and related data) and other data may reside in a data memory such as RAM memory,
flash memory, ROM memory, EPROM memory, EEPROM memory, registers, a hard disk, a
removable disk, a CD-ROM, or any other form of computer-readable storage medium known in
the art. A sample storage medium may be coupled to a machine such as, for example, a
computer/processor (which may be referred to herein, for convenience, as a “processor”) such
the processor can read information (e.g., code) from and write information to the storage
medium. A sample storage medium may be integral to the processor. The processor and the
storage medium may reside in an ASIC. The ASIC may reside in user equipment. In the
alternative, the processor and the storage medium may reside as discrete components in user

equipment. Moreover, in some aspects any suitable computer-program product may comprise a
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computer-readable medium comprising codes relating to one or more of the aspects of the

disclosure. In some aspects a computer program product may comprise packaging materials.

[00153] While the invention has been described in connection with various aspects, it will
be understood that the invention is capable of further modifications. This application is intended
to cover any variations, uses or adaptation of the invention following, in general, the principles
of the invention, and including such departures from the present disclosure as come within the

known and customary practice within the art to which the invention pertains.
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CLAIMS

1. A method of user equipment (UE) for transmission or reception using
beamforming, the method comprising:

receiving a second signal indicating a first information;

deriving at least one specific UE beam based on the first information; and

using the at least one specific UE beam to receive or transmit at least one transmission,
wherein the at least one transmission is periodic channel state indication, scheduling request,

and/or scheduling information for downlink assignment or uplink resource.

2. The method of claim 1, wherein the first information explicitly indicates which

UE beam is the at least one specific UE beam.

3. The method of claim 1, wherein the first information is associated with at least

one specific network beam.

4. The method of claim 3, wherein the first information explicitly indicates which

network beam is the at least one specific network beam.

5. The method of claim 3, wherein the first information indicates a configuration

related to a signal of the at least one specific network beam to be measured.

6. The method of claim 1, further comprises:

determining the at least one specific UE beam based on a measurement.

7. The method of claim 1, wherein the at least one transmission is UE specific.

8. A method of a network node for transmission or reception using beamforming,
the method comprising:
selecting at least one specific network beam;

transmitting a second signal to a UE to indicate a first information for the UE to derive at
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least one specific UE beam used to receive or transmit at least one transmission; and

using the at least one specific network beam to transmit or receive the at least one
transmission, wherein the at least one transmission is periodic channel state indication,

scheduling request, and/or scheduling information for downlink assignment or uplink resource.

9. The method of claim 8, wherein the first information explicitly indicates which

UE beam is the at least one specific UE beam.

10. The method of claim 8, wherein the first information is associated with at least

one specific network beam.

11. The method of claim 8, wherein the first information explicitly indicates which

network beam is the at least one specific network beam.

12. The method of claim 8, wherein the first information indicates a configuration

related to a signal of the at least one specific network beam to be measured.

13. The method of claim 8, wherein the at least one transmission is UE specific.
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14. A User Equipment (UE) for transmission or reception using beamforming
comprising:
a control circuit;
a processor installed in the control circuit; and
a memory installed in the control circuit and coupled to the processor;
wherein the processor is configured to execute a program code stored in the memory to:
receive a second signal indicating a first information;
derive at least one specific UE beam based on the first information; and
use the at least one specific UE beam to receive or transmit at least one
transmission, wherein the at least one transmission is periodic channel state indication,
scheduling request, and/or scheduling information for downlink assignment or uplink

resource.

15. The UE of claim 14, wherein the first information explicitly indicates which UE

beam is the at least one specific UE beam.

16. The UE of claim 14, wherein the first information is associated with at least one

specific network beam.

17. The UE of claim 16, wherein the first information explicitly indicates which

network beam is the at least one specific network beam.

18. The UE of claim 16, wherein the first information indicates a configuration

related to a signal of the at least one specific network beam to be measured.

19. The UE of claim 14, wherein the processor further determines the at least one

specific UE beam based on a measurement.

20. The UE of claim 14, wherein the at least one transmission is UE specific.
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ABSTRACT
Methods and apparatuses for transmission or reception using beamforming in a wireless
communication system are disclosed herein. In one method, a user equipment receives a second
signal indicating a first information. The UE derives at least one specific UE beam based on the
first information. The UE uses the at least one specific UE beam to receive or transmit at least
one transmission, in which the at least one transmission is periodic channel state indication,

scheduling request, and/or scheduling information for downlink assignment or uplink resource.

35

Petitioners' Exhibit 1002, p. 878
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



1/19

110
112
118 '
120 108
104 100 196
,i\\m
100 124
114
FIG. 1

Petitioners' Exhibit 1002, p. 879

AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



2/19

82JnN0g
eleq
\.\
9¢¢
Y
P> —P
LMMMMoMMn_ Ll Joremnpony d1NL dADd powsq | LMwMMoMLm_n_
] JADY d1NL AJA:V
rd A S rd S Il rd
_mOﬁ 1 A ¢ 08¢ #my kmmm OV heeeeeeeeaeonnn, , Nvmﬁ_mo
m v
7 ¢ > =
Jossaocold || fiowspy 165¢ wee fiows bep| Jossaooiy
rd < ° ° 7 7
042 1 1 2/Z : : 434 v om;
Josseoold [ | H1AL dAJd [ =] Josseoo.id ] 1055920id
eled Xd 4— HN\DY 1AL |¢—— OWIN X1 eled X1 An_
r r - r r 10|1d
09¢ eyGe ecic 44 vic
< -
| rd red
067 AT eree 824n0s
" eleq
4
\.\
474

D
D
N

Petitioners' Exhibit 1002, p. 880

AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



3/19

INPUT
DEVICE
302

OUTPUT
DEVICE
304

I

[—9

CONTROL CIRCUIT 306

CPU 308

I

MEMORY 370

PROGRAM CODE 312

I

TRANSCEIVER 314

FIG. 3

Petitioners' Exhibit 1002, p. 881

AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



4/19

PROGRAM CODE 312

APPLICATION LAYER 400

I

LAYER 3 402

I

LAYER 2 404

I

LAYER 1 406

FIG. 4

Petitioners' Exhibit 1002, p. 882
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



5/19

FIG. 5 (PRIOR ART)

High
Performance
Transpor;

High
High Performance
Performance\ Transport
Transport

FIG. 6

Petitioners' Exhibit 1002, p. 883
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Low
Performance
Transport

Low
Performance
Low Transport
Performance
Transport

6/19

FIG. 7

Different deployment scenarios with Single TRP cell

FIG. 8

Petitioners' Exhibit 1002, p. 884
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



5G node

L)t

[}
<\\\\ g

7/19

Different deployment scenarios with multiple TRPs Cell

FIG. 9

M Mats

FIG. 10

Petitioners' Exhibit 1002, p. 885
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



8/19

Central

One cell

3 i
w2y 7 caB S

,,‘»f; Ce

{ée]M( ) &

4G Cell 5G NR Cell

FIG. 11

Ty Beamforming Gain

e .
§:\\\\\ ¥ Rx Beamiforming Gain
£
&

FIG. 12

Petitioners' Exhibit 1002, p. 886
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



FIG. 13 (PRIOR ART)

@ DL sweeping subframe iDL
et
commoneontrofl

N Ul sweeping subframse
N L comman cantrall

Bl Common DLAUL Data
control periocdicty ) P b D subframes

ehlB
sweaning
pattermns

FIG. 14 (PRIOR ART)

Petitioners' Exhibit 1002, p. 887
AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



BS beams for BS beams for
discovery signaling PRACH RX

N

&
i3
B

B e

FIG. 16

Petitioners' Exhibit 1002, p. 888
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



11/19

1= 5B 7

[TRP_} [BS]

UL data
available

Request for scheduling

Request for scheduling

UL resource scheduling [€~———————==——=-=-
UL data
UL data
HARQ feedback
HARQ feedback € — — —— e — o

Petitioners' Exhibit 1002, p. 889
AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



12/19

[UE] [TRP_}

L —

DL data
available

(DL assignment &) DL data

DL assignment & DL data

HARQ feedback

HARQ feedback

FIG. 18

Petitioners' Exhibit 1002, p. 890
AT&T et al v. ASUS Technology & Celerity

IPR2024-01142



13/19

I =m0 1

[ UE ] TRP H
Configuration of DL signaling
DL signaling for change detection
>
Feedback for UE beam change
______________________ _>
Indication of UE beam change
< _______________________
Update
UE beam
DL signaling for change detection
" Update |
|_UE beam |

Feedback for serving beam/TRP change

Indication of serving beam/TRP change

[«

FIG. 19

> Info for serving beam/TRP change

Petitioners' Exhibit 1002, p. 891
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



14/19

50 1

[UE] TR}

Configuration of UL signaling (———--
UL signaling for change detection
[«
Indication of UE beam change
UL signaling for change detection
[«
Indication of UE beam change (=—=--
( _______________________
Indication of serving beam/TRP change

Info for serving beam/TRP change

Petitioners' Exhibit 1002, p. 892
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



15/19

Transmission via pre-
allocated resource

FIG. 21

Petitioners' Exhibit 1002, p. 893
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



16/19

{1,2}or{1,2,c}or
~ {b, c} or {b, ¢, 2} or
{1,2,b, c}

{4, 5} or {4, 5, a} or
~ {a, b} or {a, b, 4} or
{4,5, a, b}

FIG. 22

Petitioners' Exhibit 1002, p. 894
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



17/19

{"", 2} or {1, 2, "b"} or
~ {"0", ¢} or {b, ¢, "1"} or
{"", 2, b, cyor{1,2 "b", c}

{"4", 5}or {4, 5, "a"} or
~» {"a", b} or {a, b, "4"} or
{"4", 5, a, b}or{4, 5, "a", b}

FIG. 23

Petitioners' Exhibit 1002, p. 895
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



18/19

2400

2410\v/\

A UE receives a first signal indicating radio resources or indicating a configuration to determine
radio resources for a transmission

2420\/\ l

The UE receives a second signal indicating first information to derive at least one specific UE
beam(s) used to receive or transmit the transmission via the radio resources

2430\ N l

The UE uses the at least one specific UE beam(s) to receive or transmit the transmission

FIG. 24

2500

2510\/\

A network node transmit a first signal indicating radio resources or indicating a configuration
for a UE to determine radio resources for a transmission

2520\\/\ l

The network node transmits a second signal indicating first information for the UE to derive at
least one specific UE beam(s) used to receive or transmit the transmission via the radio
resources

FIG. 25

Petitioners' Exhibit 1002, p. 896
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



19/19

2610\/\ 2?00

A UE receives a first signal indicating radio resources or indicating a conﬁ/guration to determine
radio resources for a transmission

2620\V N l

The UE determines at least one specific UE beam(s) used to receive or transmit the transmission
via the radio resources

2630\\/\ l

The UE uses the at least one specific UE beam(s) to receive or transmit the transmission

FIG. 26

Petitioners' Exhibit 1002, p. 897
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



FTOBIBIGT (08-12)

Approved for use through 01/31/2014. OMB 0851-G032

U.8. Patent and Trademark Office; U.3. DEPARTMENT OF COMMERCE

nder the Paparwork Reduction Act of 1983, no persons are required to respond to a cotlection of information uniess it displays a valid OMB control nuimber.

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

Tite of | METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING
invention | BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

As the below named inventor, { hereby declare that:

This declaration . . -
S e The attached application, or
is directed to: P ¥

D United Biates application or PCT international apglication number

filed on

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

i helieve that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false slatement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (8} years, or both.

WARNING:

Pelitioner/appiicani is cautioned to avoid submilting personal information in documents filed In & patent application thatl may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submitied for payment purposes) is never required by the USPTO
o support a petition or an application. if this type of personal information is included in dosuments submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documenis before submitting them to the
USPTO. Petitionar/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a)} is made in the application} or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14}. Checks and credit card authorization forms
PTO-2038 subrnitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME COF INVENTOR

Inventor: GUO’ Yu-Hsuan Date (Optional) : 2o !7. ?a /&

¥ ra 3
Signature: ‘Cﬁ‘ e \e’a,. AL

Note: An application data shest (PTO/AIAM 4 or equivalent}, including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIACT form for each additional inventor.  ~

This coliection of information is required by 35 U.B.C. 118 and 37 LFR 1.83. The information is required to abtain or retain a benefit by the public which is to file {ang
by the USFTO to process) an spplication, Confidentiality is governad by 35 U.5.C, 122 and 27 CFR 1,11 and 1.74, This collection is estimated 1o take 1 minute to
complete, inciuding gathering, preparing, and subrritting the completed apglication form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you reguire to complete this form and/cr suggsstions for reducing this burden, shouid be sent to the Chief Information Officer, UL.S.
Patant and Trademark Oifice, 1.5, Department of Commerces, P10, Box 1460, slexandria, VA 22313-1450. DO NOT SEND CR COMPLETED FORMS TO
THIZ ADDRESS. BERD TO: Commissioner for Patents, P.Q. Box 1450, Alexandria, VA 22313-1450.

I you need assistance in completing the form, call 1-800-PT0-9188 and select aption 2.

Petitioners' Exhibit 1002, p. 898
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



PTO/AIAQT (06-12)

Approvad for use through 01/31/2014. OMB 0651-0032

.8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under the Paperwaork Reduction Act of 1895, no persons are required to respend to a coliection of information unless it displays a valid OMB centrol number,

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

Titleof | METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING
lnvention | BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

As the below named inventor, | hereby declare that:

This declaration m

is di : The attached appilication, or
is directed to: pp

[_-_:J United States appiication or PCT internationai application number

filed on

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

i belisve that | am the original inventor or an original joint inventar of a claimad invention in the application.

{ hereby acknowledge that any wiliful false staterment made in this declaration is punishable under 18 U.8.C. 1601
by fine or imprisonment of not more than five (8) years, or both.

WARNING:

Petitioner/applicant is cautioned 1o avoid submitting personat information in documentis filed in & patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{(other than a check or credit card authorization form PTG-2038 submitted for payment purposes) is never required by the USPTO
o support a pelition or an application. f this type of personal information is included in documents submitted o the USPTO,
petitionersiapplicants should consider radacting such personal information from the dosurnents before submilting them {o the
USPTC. Petitioner/applicant is advised that the record of a patent application is available to the public afler publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may aiso be available 1o the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTQ-2038 submitied for payment purpcses are not retained In the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

invertor: Tuichard Lee-Chee Kuo

Signature: /{’i chian ozlm,,‘"f}{ ol /Zdz&sw

Date (Optional) : Vmiy 7 QD/;’

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inveritive entity, must accormpany this form.
Use an additionat PTO/SB/AIACY form for each additional inventor.

This collection of information is required by 38 U.B.C. 115 and 37 CFR 1.63. The information is required to abtain or retain 2 benefit by the pubiic which is fo file {and
by the USPTO to process) an app n. Confidentiality is governed by 35 UL.S.C. 128 and 37 CFR 1.11 and 1.14. This collection is sstimated 10 1ske 1 minue to
complets, including gathering, preparing, and submitting the completed appiication form fo the USPTT, Time will vary depending upon the individual case. Any
comments on the amount of time you reguire to complete this form andfor suggestions for reducing this burden, shauld be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.8. Department of Commaerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TQ
THIS ADDRESS. SEND TCO: Commissloner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If vou need assistance in compieting the forrn, call 1-800-2T0-9189 and select opticn 2. Petitioners' Exhibit 1002 p 899
» P-

AT&T et al v. ASUS Technology & Celerity
IPR2024-01142




PTQIAIANT (08-12,
Approved for use through §1/31/2014. OMB 0851-0032
U.S. Patent and Trademark Office; U.S. DERPARTMENT OF COMMERCE
Under the Papearwork Reduction Act of 1898, no persons are required to respond to a collection of information uniess it displays a valid OMB conirol number,

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

Tits of | METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING
invention | BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

As the below named inventor, | hershy deciare that:

This declaration | Attachad annlicaiio
s directed fo- z] The attached application, or

:] United States apglication or PCT international application number

filed on

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

{ believe that | am the original inventor or an original joint invenior of a claimed invention in the application.

hereby acknowledge that any willful false siatement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (8} years, or both,

WARKNING:

Patitioner/applicant is cautioned to aveid submilting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PT0-2038 submitied for payment purposes} is never required by the USPTO
to support a petition or an application. if this type of personal information is included in documents submitied to the USPTQ,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPFTO. Petitionar/apglicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(8) is made in the application) or issuance of 2
patent. Furthermore, the record from an abandonad application may also be available to the public if the application is
referenced in a published application or an issued patent {(see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

r Ou, Meng-Hui Date (Optional) ; 2007 ] s

Signature: O{,{ ./MIZ;W% IHME
]

invenio

Mote: An application datz sheet (PTO/AIA/M4 or equivalent), including naming the entire inventive entity, must accompany this fom.
Use an additional PTO/SB/AIADY form for each additional inventor,

This collection of information is required by 35 U.8.C. 118 and 37 CFR 1.63. The information is required to obiain or retain a tenefit by the public which is to file {and
by the USPTO to process) an application. Confidentialily 5 go ed by 35 U.S.C ng 37 CFR 1.11 and 1,74, This cellection is estimated to take 1 minule to
compiete, inciuding gathering, preparing, and submitting the completed application form to the USPTD. Time will vary depending upon the individual case. Any
cemments on the amount of fime you reguire fo complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, .S,
Pstent sng Trademark Office, U.S. Department of Comimerce, P.Q. Box 1480, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. BEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1458,

If you need assistance in complsting the form. call 1-800-PTO-3799 and sefect option 2.
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Doc Code: PA..
PTO/AIASZA (B7-13)

Document Description: Power of Altorney Approved for use through D1/31/2018. OME 0651-003%
U5, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papermwork Reduction Act of 1685, no persons are required to respond to a collection of information unless it displgys 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 Attomnmey by Applicant form (PTO/AIA/S2E) 1o identify the application 1o 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/BZA nor form PTO/AIASZE identifies the application to which the Power of Altorney is
directed, the Power of Attorney will not Be recognized in the application.

Application Number Not Yet Assigned

Filing Date Herewith

First Named Inventor Yu-Hsuan Guo

Title METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION
USING BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

Art Unit Not Yet Assigned

Examiner Name Not Yet Agﬁigﬁ@@

Attorney Docket Number §11426-134.101

SIGNATURE of Applicant or Patent Practitioner
Signature i@aﬂg N @aﬂgi’ Date (Optional) Juﬁy 21 , 2@1 ?’

Mame Sang N. Dang Registration 51,186

Number

Title (if Applicant is a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOYE: 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 mulliple forms.

*Total of 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 1o complete, including gathering, preparing, and submitling the completed
application form 1o the USPTO. Time will vary depending upon the individual case. Any commenis 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 ARDRESS. SEND T0: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1450,

if you need assistance in completing the form, call 1-800-FTO-§7199 and sefecPgtitichers' Exhibit 1002, p. 901
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Doc Code: PA..

s PTCIAIAIB2B (67-13)
o]

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0851-0051

LS. Patent ang Trademark Office; U.S. DERPARTMENT OF COMMERCE

Under the Paperwark Reduction Act of 18958, no parsons are required to respond to a collection of information urdess it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

| hareby revoke all previous powers of attorney given in the application identified in gither 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/AIAS2A)

i heraby appeint the Patent Practitioner{s} associated with the following Customer Number as my/our aftforney(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/B2A) or identified above:

oR 106622

[:] I hereby appoint Practitioner(s) named in the attached list (forr PTO/AIABZC) as my/our attorney(s) or agent{s), and o transact
ali business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/E2A) or identified above. (Note: Complete form PTO/AIABZC.)

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

Efi The address associzted with the above-mentionad Custormer Number
OR

E] The address associated with Customer Number:
OR
Firm or
individual Mame

Address

City | State E
Country

Telsphone | Email !

i am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box}:

inventor ar Joint Inventor {title not required below)
Legal Representative of a Deceased or Legally incapacitated Inventor (title not required below)

Agsignee or Person fo Whom the Inventor is Under an Obligation to Assign {provide signer's title if applicant is a juristic entity)

ORI

Person Who Otherwise Shows Sufficient Propristary Interest (e.g., a petition under 37 CFR 1.48{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

Silpplied below) is authorized to ;ir;t}un behalf of the appiicant {2.g., whare {he applicant is a juristic entity).

The undersigned (whose title is

Signature T IR N e j,/{ / | Date (Optionall | X4, 7 l\/) el x\
Mame MING-HSH HSU i { '
Title Director of ASUSTek Computer inc.

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. 8se 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

[::ETatal of forms are submitted.

e ooox

This celiection of information is required by 37 GFR 1,134, 1.32, and 1,33, The information is required to obtain or retain a benefit by the public which is to fie (and by the
USPTO to process) an application, Confidentiality is governed by 38 U.8.C. 122 and 37 CFR 1.11 and 1.14. This coflection is estimated 1o teke 3 minutes to compiete,
including gathering, preparing, and submitting the completed application farm to the USPTC. Time will vary depending upon the indhidual case. Any commerits an the amount
of time you require to compiete this form andior suggestions for reducing this burden, shoutd be sent to the Chief information Cfficer, U.S. Patent and Trademark Office, t.S.
Department of Commerce, P.O. Hox 1450, Alexandria, VA 22313-1430, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SERND TO: Commissioner
for Patents, B0, Box 1450, Alexandsia, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9166 and sefect option 2.

Petitioners' Exhibit 1002, p. 902
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Yu-Hsuan Guo; Richard Lee-Chee Kuo; and Meng-Hui Ou

Title: METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION
USING BEAMFORMING IN A WIRELESS COMMUNICATION
SYSTEM

Serial No.: TBD Filed: Herewith

Examiner: TBD Group Art Unit: TBD

Attorney Docket No.: 1426-134.101 (1050151-US-D1)

CERTIFICATE OF EFS-WEB TRANSMISSION
UNDER 37 CFR § 1.8

I hereby certify that the enclosed _1 Page Utility Transmittal Sheet; 1 Page Fee

Transmittal: 8 Page Application Data Sheet Web-ADS: 35 Page Specification:; 19 Page

Drawings; 3 Page Executed Declaration; and 2 Page Power of Attorney are being transmitted to

the United States Patent and Trademark Office via EFS-Web on _July 21, 2017.

Date: July 21, 2017 /Sandvy Kim/
Sandy Kim
Mailing Address:

BLUE CAPITAL LAW FIRM, P.C. (Customer No.: 106622)
650 Town Center Drive, Suite 1530

Costa Mesa, California 92626

Tel: 714-839-3800

Fax: 714-795-2995

Petitioners' Exhibit 1002, p. 903
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING

Title of Invention: BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name: Yu-Hsuan Guo
Filer: Sang N. Dang/sandy Kim
Attorney Docket Number: 1426-134.101

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference: Petitioners' Exhibit 1002, p. 90
AT8T ot alv. ASUS Technology & c9|g;it;:]

IPR2024-01142



Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600

Petitioners' Exhibit 1002, p. 905
AT&T et al v. ASUS Technology & Celerity
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Electronic Acknowledgement Receipt

EFS ID: 29855745
Application Number: 15656882
International Application Number:
Confirmation Number: 7223

Title of Invention:

METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING
BEAMFORMING IN A WIRELESS COMMUNICATION SYSTEM

First Named Inventor/Applicant Name:

Yu-Hsuan Guo

Customer Number:

106622

Filer:

Sang N. Dang/sandy Kim

Filer Authorized By:

Sang N. Dang

Attorney Docket Number: 1426-134.101
Receipt Date: 21-JUL-2017
Filing Date:
Time Stamp: 18:02:28

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1600

RAM confirmation Number

072417INTEFSW18033000

Deposit Account

Authorized User

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

Petitioners' Exhibit 1002, p. 906

AT&Tet-al-v—ASUS Technology &Celerity
IPR2024-01142



File Listing

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
135650
1 Application Data Sheet WebADS.pdf no 8
23c47f0781b073f4c60413d8cf7058a334b3]
7b82
Warnings:
Information:
3255854
5 1426-134-101 ——CPj?ckageAsFlled. yes 62
p edfbc57b7e551a1ae08887d879ddd92ea37]
edf64
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal of New Application 1 1
Fee Worksheet (SB06) 2 2
Specification 3 33
Claims 34 36
Abstract 37 37
Drawings-only black and white line drawings 38 56
Oath or Declaration filed 57 59
Power of Attorney 60 61
Miscellaneous Incoming Letter 62 62
Warnings:
Information:
35009
3 Fee Worksheet (SB06) fee-info.pdf no 2

59a4599ff3e11036153984503ceeB827cb29f|

Betitionerg' Exhibit 1002, p- 907
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Warnings:

Information:

Total Files Size (in bytes): 3426513

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.

Petitioners' Exhibit 1002, p. 908
AT&T et al v. ASUS Technology & Celerity
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PTO/AIA/4
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Attorney Docket Number 1426-134.101

Application Data Sheet37 CFR 1.76

Application Number

METHOD AND APPARATUS FCR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A WIRELESS

Title of Invention | -\ \1UNICATION SYSTEM

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

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

Secrecy Order 37 CFR 5.2:

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 37
] CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Yu-Hsuan Guo

() US Residency (® Non USResidency (O Active US Military Service

Residence Information (Select One)

City Taipei City Country of Residence i ™

Mailing Address of Inventor:

Address 1 No. 15, Lite Rd., Peitou District

Address 2

City | Taipei City 112 | State/Province | oT

Postal Code Country | ™

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Richard Lee-Chee Kuo

Residence Information (Select One)

() US Residency

(® Non USResidency

(O Active US Military Service

City Taipei City Country of Residence i ™

Mailing Address of Inventor:

Address 1 No. 15, Lite Rd., Peitou District

Address 2

City | Taipei City 112 | State/Province | oT
Postal Code Country i ™

Inventor 3

Legal Name

WEB ADS 1.0



PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. 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 infermation unless it contains a valid OMB control number.

Attorney Docket Number 1426-134.101

Application Data Sheet37 CFR 1.76
Application Number

Title of Inventi METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A WIRELESS
ite ot Invention | coMMUNICATION SYSTEM

Prefix| Given Name Middle Name Family Name Suffix
Meng-Hui Cu
Residence Information (Select One) (O US Residency (® Non US Residency (O Active US Military Service

City Taipei City Country of Residence i ™

Mailing Address of Inventor:

Address 1 No. 15, Lite Rd., Peitou District

Address 2

City Taipei City 112 | State/Province | oT
Postal Code | | Country | ™

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

within this form by selecting the Add button.

Correspondence Information:

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

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

Customer Number 106622

Email Address | AddEmail | | Remove Email

Application Information:

Title of the Invention gllcl;—l\I'AI-II\AOLIJ)N.'i\(I:\IAI?rIﬁc\)PI\I;’lé‘\YRSA_;I_'I;JNSII FOR TRANSMISSICN OR RECEPTION USING BEAMFORMING IN A WIRELESS
Attorney Docket Number | 1426-134.101 Small Entity Status Claimed []

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 19 Suggested Figure for Publication {if any)}

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any demestic benefit or foreign priority information must be
provided in the appropriate section{s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information®).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this

reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
1
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Petitioners' Exhibit 1002, p. 910
AT&T et al v. ASUS Technology & Celerity
WEB ADS 1.0 IPR2024-01142



PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. 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 infermation unless it contains a valid OMB control number.

Attorney Docket Number 1426-134.101

Application Data Sheet37 CFR 1.76
Application Number

Title of Inventi METHOD AND APPARATUS FOR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A WIRELESS
ite ot Invention | coMMUNICATION SYSTEM

Publication Information:

[ ] Request Early Publication {Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35US5.C
] 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of an
application filed in another country, or under a multilateral international agreement, that requires publication at eighteen
Pp ry q q p g
months after filing.

Representative Information:

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

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

Please Select One: (® Customer Number () US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 106622
Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

Additional Representative Information blocks may be generated within this form by
selecting the Add button.

Domestic Benefit/National Stage Information:

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

When referring to the current application, please leave the application number blank.

Prior Application Status | Pending

Application Number Continuity Type Prior Application Number Filing or 371(c) Date
(YYYY-MM-DD)
Claims benefit of provisional 62/365540 2016-07-22

Additional Domestic Benefit/National Stage Data may be generated within this form by
selecting the Add button.

Foreign Priority Information: Petitioners' Exhibit 1002, p. 911

AT&T et al v. ASUS Technology & Celerity
WEB ADS 1.0 IPR2024-01142




PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. 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 infermation unless it contains a valid OMB control number.

Attorney Docket Number 1426-134.101

Application Data Sheet37 CFR 1.76

Application Number

METHOD AND APPARATUS FCR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A WIRELESS

Title of Invention |~y UNICATION SYSTEM

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) thé information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i}(1) and {2). Under the PDX pregram, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number CountryI Filing Date (YYYY-MM-DD) Access Codei(if applicable)

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

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16.2013.

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Petitioners' Exhibit 1002, p. 912
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.5. 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 infermation unless it contains a valid OMB control number.

Attorney Docket Number 1426-134.101

Application Data Sheet37 CFR 1.76

Application Number

METHOD AND APPARATUS FCR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A WIRELESS

Title of Invention |~y UNICATION SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

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

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

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

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

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

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

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

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

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

u B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the application in
accordance with 37 CFR 1.14.
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Application Number

METHOD AND APPARATUS FCR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A WIRELESS

Title of Invention |~y UNICATION SYSTEM

Applicant Information:

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

Applicant 1

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

applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(®) Assignee (O Legal Representative under 35 US.C. 117 (O JointInventor

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

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

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name ASUSTek Computer Inc.

Mailing Address Information For Applicant:

Address 1 No. 15, Lite Rd., Peitou District

Address 2

City Taipei City 112 State/Province oT
Country' | TW Postal Code

Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.
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Attorney Docket Number

1426-134.101

Application Number

Title of Invention

COMMUNICATION SYSTEM

METHOD AND APPARATUS FCR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A WIRELESS

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

Complete this section if assignee information, including non-applicant assignee infermation, is desired to be included on the patent application
publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application publication as an
applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the patent application

publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.

[]

Prefix

Given Name

Middle Name

Family Name

Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country | Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.
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Application Data Sheet37 CFR 1.76

Attorney Docket Number

1426-134.101

Application Number

Title of Invention

METHOD AND APPARATUS FCR TRANSMISSION OR RECEPTION USING BEAMFORMING IN A WIRELESS
COMMUNICATION SYSTEM

Signature:

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

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

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

Signature

/Sang N. Dang/

Date (YYYY-MM-DD)

First Name

Sang N.

Last Name

Dang

Registration Number

51186

Additional Signature may be generated within this form by selecting the Add button.
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DocCode - SCORL
SCORE Placeholder Sheet for IFW Content

Application Number: 15656882 - Document Date: 07/21/2017

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is recorded in
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions below.

At the time of document entry (noted above):
e Lxaminers may access SCORE content via the eDAN interface.
e Other USPTO employees can bookmark the current SCORE URL
(hup://Score.uspto.cov/Score AccessWeb/).
e External customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revision Date: September 30, 2013

Petitioners' Exhibit 1002, p. 917
AT&T et al v. ASUS Technology & Celerity
IPR2024-01142



	92096_15656882 (2).PDF
	92096_15656882_10-12-2018_Electronic Filing System Acknowledgment Receipt
	92096_15656882_09-18-2018_Information Disclosure Statement (IDS) Form (SB08)
	92096_15656882_09-18-2018_Foreign Reference
	92096_15656882_09-18-2018_Electronic Filing System Acknowledgment Receipt
	92096_15656882_07-04-2018_Information Disclosure Statement (IDS) Form (SB08)
	92096_15656882_07-04-2018_Electronic Filing System Acknowledgment Receipt
	92096_15656882_01-25-2018_Notice of Publication
	92096_15656882_12-26-2017_Information Disclosure Statement (IDS) Form (SB08)
	92096_15656882_12-26-2017_Electronic Filing System Acknowledgment Receipt
	92096_15656882_07-31-2017_Filing Receipt
	92096_15656882_07-31-2017_Fee Worksheet (SB06)
	92096_15656882_07-21-2017_Transmittal of New Application
	92096_15656882_07-21-2017_Specification
	92096_15656882_07-21-2017_Claims
	92096_15656882_07-21-2017_Abstract
	92096_15656882_07-21-2017_Drawings-other than black and white line drawings
	92096_15656882_07-21-2017_Oath or Declaration filed
	92096_15656882_07-21-2017_Power of Attorney
	92096_15656882_07-21-2017_Transmittal Letter
	92096_15656882_07-21-2017_Fee Worksheet (SB06)
	92096_15656882_07-21-2017_Electronic Filing System Acknowledgment Receipt
	92096_15656882_07-21-2017_Application Data Sheet
	92096_15656882_07-21-2017_Placeholder sheet indicating presence of supplemental content in Supplemental Complex Repository for Examiners(SCORE)




