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the whole document
A WO 2018016907 Al (LG ELECTRONICS INC.) 25 January 2018 (2018-01-25) 1-19
the whole document
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oehd A HQl FRAEE £ AAUE] EH vl e Aol

0018] AFE $E7153 ulAl= RAM(Randon Access Memory), ROM(Read Only Memory), EPROM(Erasable Programmable
Read-Only Memory), EEPROM(Electrically Erasable Programmable Read-Only Memory), ZejA] "l 2.8 (flash
memory), CD-ROM(Compact Disc Read-Only Memory), #7] 7+#|E% (magnetic cassettes), A7) ®lo] = (nagnetic
tape), A7) tAz AEE X (magnetic disk storage), £E AFEH BE7/16F BHAEE AL 5 de
9e] g $58 WA FeA|, ojRem AdHAE ATt

0019] 24 B2 yEYa o}z|dx(dZd, LTE(Long Term Evolution) A&, LTE-A(LTE-Advanced) A%, LTE-¢}
zalae ¥ 2 (LTE-Advanced Pro) Al®l, HEE 56 % FUQ0R) T4 dAz dEAIRN))E 35,
Holm ate] 71x=(BS), Holw svbel AgAr FuI(UE), ¥ VEHNAE F& AE5E AT dv o489
AYA YEYD L4 (network element)E XaTt, UEE st ol4te] BSH) o8 Fdd F4 dAz vEY
Z1(Radio Access Network)(RAN)E £3] WEYA (& E], (N(Core Network), EPC(Evolved Packet Core) Ul
=93, E-UTRAN(Evolved Universal Terrestrial Radio Access Network), 5GC(5G Core), T <IEIY)s} $4
=

0020] B &0, UEx o] %= (mobile station), ©]% @% FE dulo]ls, ARgA F4 ¥4
Ak, oA ARHAE GEve AL fosicr Fuh. & B, e T B4 vHE %=
g2, ojolel® tulels, A, A8 EE PDA(Personal Digital Assistant)E EgHapA|gk, oJAL
A= @t Foe T4 gud & g, EE A5EE do] JdE o)A (air interface) & B84 F
2 VE I A s} o] e Aaye FAeT ] FASEE T

0021] BS:E ©}-&-9] RAT(Radio Access Technology)E % Hol% sjute] W& 4 Au|2E8L AFHEE +48 3
t}: WiMAX(Wor ldwide Interoperability for Microwave Access), GSM(Global System for Mobile) FAN(FF 26
24 &%), GSM EDGE(Enhanced Data rates for GSM Evolution) F-4 M2 UEHF(GERAN), GPRS(General
Packet Radio Service), 7]%2<) W-CDMA(Wideband-Code Division Multiple Access)oll 7]1Z2& UMTS(Universal
Mobile Telecommunication System, 2% 3624l AA¥), HSPA(High-Speed Packet Access), LTE, LTE-A,
eLTE(evolved LTE), ¢l& Bo] 56Ce] 3%® LIE, NR(FF 5624 AAE), R/%EE LTE-A Pro. Y, 2
29 MY 9oy dgd TREZERY AT 3L ol

0022] BSE UMTSolAe} 2+ NB(node B), LTE HEE LTE-AoA$} Z& eNB(evolved Node B), UMISolAls} 72
RNC(Radio Network Controller), GSM/GERAN®|AI$} 7€ BSC(Base Station Controller), 5GC¢t ##sle] E-
UTRA(Evolved Universal Terrestrial Radio Access) BSolX1$} Z-& ng-eNB, 5G-RANGIA9} & xpAld] 2=
B(gNB), & T EAL Aojsta A volA A AdES AT £ e dojo e AAE x7qE & A
g, old] AFEAE =rh. BSE $A e |AE E3 s o4 IEE A¥E 5 U

00231 BSE a1 diA UEYIE PAsE B4 AL olgsld 54 Ay g dg 7 AvHAE AT
w2 2AMssh, BsE AE9 FASL xddvt. Zzhe A& Ao a4 A e Holm shite] B
o A 2EL ATEE A/ . o AR, 4zbe A(FFE AW Az X)L A9 5 AW
22 Ul A s olae) IEE AWey] A8 Aul=ES ATA(AE Bol, A7) A& ThE¥gAOL) R 4
gAom 4ga YR $AEL 3 Ao A AR Yo A% st} IR dig DL R FeFHem ™
3 AYES 2AZYFY). BSE EBHo Ae Fi FA FA Alz"aAe sy ol4e] UBsy FA¥Y
Ak, AL ProSe(Proximity Service) XX V2X(Vehicle to Everything) A¥|=& Xd3y] #4F
SL(Sidelink) AYES @2 & k. zze AL v A5y FHE AR d9E8$ 7H F Ao

0024] gba] el uleb o], NRO dld Tl FaE % AP, FL2 dold doE ¥ v drARt 28
Z24)7)HA], eMBB(Enhanced Mobile Broadband), mMIC(Massive Machine Type Communication), %
URLLC(Ultra-Reliable and Low-Latency Communication)st Z& thdd A d(d& Fol, 56) ¥4 21E¢
Fa3tE $4d3 FHES A7) 9% Ao}, 3GPP(3™ Generation Partnership Project)olA] &oel u}s}
Z2+& OFDM(Orthogonal Frequency-Division Multiplexing) 71&-& NR s}ol tig wlolxgidlemal ARd %
gk, AsA Rwast 37, Ad d9E, @ P(Cyclic Prefix)st & =ALLsbs OFDM e
(numerology)o] 3+ o]428 # vk, F/¥ewm, 2719 =9 W]l NRol dfste] me{=ch: (1) LDPC(Low-
Density Parity-Check) == 2 (2) Z8} =(Polar Code). Y W2 A4L Ad 2HE YW/EE Muls
SREA 7xsld FAHE ¢ At
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0025]

0026]

0027

0028]

00291

0030]

0031]

0032]

0033]

0034]
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& 9l NR T e $41 Az 1k4 XA, DL $41 v, BE 7)Zk(guard period), % 4BA(UL) &
dolEl7} Holx watslojo} ke Ao EF S e, 71 DL $41 delE, RE 7z, UL 41
16]9) Azty] BEER m‘sl, & Bol, NR9) WEHI dolugsd 7|xste FA7Esr g, AL,
SL AHUEL ProSe AMAE EE VoX Au2ES 98l7] flate NR Zeldolx =3 ATE 5 Ao,

]

[}

w3, B mEAAe Ayt 2 iENAEE o]t FEIEHer AgE ¢ itk & BAAdA TH/E
srolgte ol g AAE Ausl] 93 4@ BAY Belw A AV EAT F ASE dEpT
g Bo], A ¥/EE BE M} E‘r%ﬁi EAF, As B} BAd EAY, Ev Bt eHoR EATE YEd
ooy, m#, o7 B /tE dubdem dx F Fabe) daE AAZL "EE @6 2EE Y.
L}L

B4, UBE Bre] A Fke] A% delolA] FRY W BE PDSH We AR A5 olatel
N2EE 4T + Yok

> o3 CORESETEC] d@E B9 A4 #2¢ ZUygals B ua, ¢d 4 5%
J d&l, T 2% Fig dd U A \’401 PACarrier Aggregation)(CA)E #HE
F&o] dlal,

> A B mUE" 850 A7 d9oA FHER A FUE] &-FT
2] (Quasi Co- Locatlon)(QCL) TypeD £AEE 2 4ol CORESETE] d#sde 4
UBE 7F3 2o AW A Juag Zu A A 0o B4 DL BIP W 35 A4 3
7HCSS) e E sl o=l CORESET, % Fo]7 CORESETH F Uk QCL-TypeD £4 54 o
e ¢lole] v} CORESET| o @ﬂi FHES BYEHY & F 9t

o] 49| CORRSET®] €S$& 2 dal A%, L 7}%} e A¥ A Qldga

A e A DL BYP W 2 E% M oA AF v HA T IDE ;
e EgetE CORESET Add

> CORESETE % olu A% (S5 Z#ebA e 2%, Bk 73 v Ay 4 ¢
g Ze AW A e %Ué DL BWP ¢ HEW 718 5ol A 7pF W A %z}
De 2= 71 7o T8hsls (ORESETS AMEfal & 9l

[e

°¥

ﬂl

1.
=

e

i n-zlv

N
OH OE v

& 2

Obi

olgldl E4L 98], CSI-RS7} HY§ SBE 4222 stvjetx, F718 A& E5(Synchronization Signal
Block)(SSB)ell old qcL 7}, 2 Y A AR-FR A5 (Channel Status Information-Reference
Signal)(CSI-RS)(Ex F& #x M 3. (Tracking Reference Signal)(TRS))d] tid QCL 7142 2719 )&}O]iﬂ‘ QCL
AHoez m#" 4 grp. QL /e ¥ 99 oL FPEE(AE o1, QL TypeD FevlE), EE B
Aed, 21 Fi, B59 AZE, 9@ 233 #F F ol shuel v|xste] 854 QL j}a}u]}ﬂea,} 71%-?: e
o138 st e g 7128 5 Ut

3712, UbE ola] AWHE T2A5E 98 ¢ Aok

> DL DClo) FAF olgals PUSCH Alold A& S.=A(dE ol DCIE +4H
o}_ Pucuu ulRj gl AR PPSCHO) Hix B Alolof Azt ﬁéz AHI?!-)OI UA Bk
(o] & 0}, Threshold-Sched-Offset) wlwiql -4, UEL UES] ulsl] AWl e} 24 BWP

u) "4 0]‘4 o]4He] CORESET®] 4% # A %ol 7} L& CORESET 1D9] PDCCH QCL ¥
Aol AFgEE QCL 71 (S)e] dlatel, A Ao} pDSCiY] HE-FE A& (Demodulation-
Reference Signal)(DM-RS) ‘:‘:ol %i% 4 A (Transmission Configuration
Indication)(TCI) Aredellxs] RSCE)I L F-F HR]EJU}.IL A P g

o]®]gk urAlo) A, PDSCHS] DM-RSE S} QCL 7Pl Azt ddelxe] dejx shuhe] AEBeA PDSCHS} THAE
PDCCHO] DM-RSE¢] QCL 7FA7 t}& Z%, UEE 319 CORESETe] A#d PDCCHY 441& $4¢A8d Aom o
A" 2 Qul, ol dgd-u cAY ASolx HE&"H F Slh(dE Fo, PDSCH B CORESETZ} Zold HTUE
7l 216} (Component Carrier)(CCIEd &)

B FEEe JRAA, UEE B4 CORESETLE TAE & AW, 28 257 B 98 2yHdde 31L&
ohd 2 ik, oE Bo}, Uist A7k GeelA Aolm shte) AB(dE Sol, OFDM AE)NA A= FHHE
2719 CORESET.2 FAE 7%, UBE 54 49 73 (E) BE AW 74(8)d 7lzst], (ORESETE &
SUE®d CORESETE A¥d 4 Sirt.

7§59 dxdA, UBE RUE®EE CORESETe] CSS 9 7% v A4 ¥7 1D dddE 4% CORESET

ox&gssn FUEEE & g, dxdes, ZUHHUHA] e (ORESETS & £ QCl-TypeDd %
8, RUEEEA e A4 32k FA6 Jdzh® CORESETY F dvh. REYEHEA] ¢fE CORESETLS 1E

i ﬂ’l° i

Samsung Exhibit 1032, Page 342 of 620



B Ed 10-2021-0076989

Rek" BWP Ao, #|@Adst® 23 A(Secondary Cell)(SCell) Aell, e AW Adx g RUHHHE
CORESET(E )3 FUg &4 BIP o) 74E & 9k, 4% g2 7AEA, BUE PR & ORESETS ¥
718 NE(SS)/2E] W AL(PBCH) 8¢ gigate dolx shvte 29 24 (RE)SH F3 3k PDCCHE T3E
& 9k, 47 & FHEA, Eqswwq b= CORESET-S Ed% $21(DRX) B alola Faste URd
o3l A ¥ CORESETY 4 $lth.

0035] t=E ppscH Yol dig ®UejH X gk CORESET

0036] QB 2HSA A, FUE U] 9= CORESETe] F4® CORESETE % 714 W& CORESET IDE 7HE uwf, 2YH
25)%] 9 CORESETS PDSCHE Falslr] 1% W ¥AE 93 AH8" & Advt.
0037} dE Eo], DL DCI Al )&l PDSCH 41 2ke] 2AEY Q= Ale] YA (& Eo], Threshold-Sched-

Offset) ®)wkel Z-$ UEE PDSCHO DM-RS TEEo] QCL 7R (E)¥ By TCI Aeie] RS(E)9 &-3%9
24 4 gz AT £ gk, QL R (E)L BN &F4A 7P W& CORESET IDE 2H= PDCCH QCL ¥4
(& o], CORESED Y] ol AHe® & 9lit, o714 Ax Ao} 2 BIP violA HA &FelA s o]d9]
CORESET®] URe) dis] FAd= .

0038] T 18 B ALY dAE S wel, B dis] PR B9 CORESETES Z=Alse /MEEolrt.
% 14 =AlE usk o], UBE AlzE ddelxe Holw shiel AEAA FAste 2/Hel CORESET, =
CORESET#1(102) = CORESET#2(104)% FAET}. UBE PDSCH(106)E 271Z% 87 ¢l8] CORESET#2(104) =45-H
DCIE A8 4 glr}. CORESET#1(102)2 o & £ H*H FHAEZ Q8 R o3 BUEHEA] @&
9lth(elE o], CORESET#1(102)2 CSS& FAHA @3, W/EE 714 W& A4 3 0§ e BUHZEHA
dE A B 4¥E). RUEHEA ¥ A4 % % o188 TUEREA & AN TN FTHH=

A BAE Zo|A A 9 A4 Fz D8 M 4 k. dE Eol, (ORESET#1(102)°] Al1 A4 &1t ID

v‘“ﬂa SUE SR g A4 Fihe d#s 3, CORESET#2(104)7F A2 4 33k D2 +4E SYEHZH

AN 376 dBRsEE A, Al AN B DE A2 g4 ¥ DR EE F o

i HU

0039] &4, CORESET#1(102)°] 714 W& CORESET IDE ztevlxz 7b4st®, CORESET#2(104)¢t of-g-3h= PDSCH(106)
Aol ~AEY LA YA F(AE So], Threshold-Sched-Offset) ®]uel 734, CORESET#1(102)<]
TCI Aelo] 93] AAPE RX Wo| PDSCH(106)E £Alal7] Asl ALgslelel & & stk o 3¢, UE= 3GPP
Abeke whE7) 9)3) CORESET#2(104)¢} PDSCH(106)¢] thsl Aoldh RX WES ZA = ALgshd €d. 2y, °]
d3 o) W 2948 wigdsx gon WxE dart gl

0040] ° 1.1

o

0041]

e

2EEe dxoA, 7} W CORESET IDE 2zHE CORESETS BUEHEX ¢E CORESETL.= FHFA|A| o4&
F A e Aeda, da T RUEY 7188l Az d9hdM FHn, N FAEC F
QCL—TypeD &QE5S 72+= Ao|d CORESETSC] dA#se A9, UBe 7P w2 A 4 ‘1@11:%

@24 DL BWPOlA ®UEl® 7354 717 W& CORESET IDE ZE CORESETS A#d & givk. F4d QCl-
TypeD Selv|E]& zb= CORESET(E)O] d#:EE ¥ F3E A4 #H(E)o] xyH Pl

0042} dr e FESA, IBE v Add $449 &A1 wE(Ee $AEHENE B $AEHR) BUEH
23l7] 98] o]sle] CORESETES AMdgd 4 giv}:

0043} 1) CSSell ¢ CORESET;

0044] 2) 74 we A4 F2) IDE 2E P4 Fhel dud CORESET;

0045] 3) 7} wr& CORESET IDE ¥3hslE CORESET.

0046] oledh M9 FHL 27) olAbe] CORESETe] Al A<ellA FHE w RX W& QL 7HEEE dAsr] 96
A48 F vt

0047} B$ 1.2

0048] B DS dRdA, Eed W 2938 W8] 98, SUEPEA g (ORESETES VBl F3E 4 sioh.
& =06y, DL DCI9) Alal olgshE PDSCH Atele] 2AEY e2le] dA (A& o], Threshold-Sched-
Offset) ®lwkel A2 UE= QCL 7FA(E)d) dlskel PDSCHS] DM-RS XEEC] TCI AEle] RS(E)S &-FFHA
Agw e 4 gnh, QL PR(E)e Hal &F64 7P W& CORESET 1D€ zHe EuE|%Ee PDCCH QCL
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0049]

0050]

0051]

0052]

0053]
0054]

0055]

0036]

0057

0058]

00591

0060]
0061]

0062]

0063]

0064]

BIES 10-2021-0076989

wAle) ALe" 4 gon, oA, Ad e &4 BIP e HA &F el sl ¢]de] CORESETe] UES] uisl

o] A%, mUE x| 9= PDCCH/CORESETS =71Z% " PDSCH A& 9@ QL 7Hgel AMsA] 4& <

A9 YRoA, UE7L 7P W A8 A duag 2te AW o] 243 DL BiPollAl F01x] CORESET(SH
BlEsE PDOCHE 8ol d#d A4 F2H(E)E BUHYsEE pAedsd W, PICCHE EYEBHE
PDCCHOIT}. ol#l @ URE (ol& Bol, 9 A F&d dis], Ex TL& T dooA A& z2e T4 o
3)) Abolgh CORESETE ] dl@td BEeo A4 3-8 U Fsns 749 & v

3% 1.3

B 7350 YR, RUERER e (ORESETS UBS] osl, 74=A && CORESETS = FFE < Jlr).
dE o}, CORESETI] ti@ RRC /4% UEZ} 1 CORESETL Euﬁiﬂ%}zl &g W o2 FHEL A6 AeEA
2o & gk, RRC FAL A3 B o8] g8 ¢ gow, F& ARk SREAA 278 o] CORESET A
old] FEo| §l& W oAl FaEsA & 4 Aok, UE %ZM ol olstel] Awdr):

> Ao]g CORESETS o] (9 ® H4ol A4 & Mue gk B ds, &2 4 F4
o Wal, ke B4 Fa¢ gd U9 CAg ZE FF4 g,

> 7N FREY wUEF 73 Ee] Az ‘§°4°M A5, AN g ol
3 QCL-TypeD £4 TS 74 4bo]d CORESETT O & , A FLT) LB 98 =
el g e %= AL,

> UB7} 2U B 87 95 CORESETE-S UBOlAl ¥iald, dl3shs &3EeA W
RES & HFE;

> Aoj%, 7} 2V EREA %E CORESETIES W A EE Q0L 84 5408
AL A ok o 9l

B FEZo AR, UEE BUEPEA| ek CORESET(E)S] RRC 7FA4& fxlstn AR & ook, ¥
RRC FA& MAC-CE(E) 2/%x ICIE 53] ddeolEd & drt.

dx gg TS, IBE FUEEHA] & CORESET(E)d @& RRC F4& (AT & sivh. A= RRC

FL URell 98 dulelE E=E AFHA] &g & ot

A4 1.4

A, RUE Y] 9= CORESETS] dis], =R acL 7MAol fAlgelof slex], Fashdolof ster]l, B
zx% RUEYEE (ORESETY] 98] enjelel=Hojol slexld] dig |&e 77 gk, o EA4d g

AR FHEL olalolA] FolF AERA AWHET.

A9 1.4

Ao 1.4.160A4, UBe RUEESA] ¢ CORESETY aCL M4 AAstam #4218 4 vk, B9 &9 de
olslol] A}

N
'10133

TAE muu R el g, 99 A 54
Ag 2 Bl dlel,
ol

A7 dedeln AAs, st olael AA

> 2Fo]§ CORESETE o] ¢lyhd 259 3
o dal, wi= FUAgH _,__;} c“q_l.] 2]
> Ay FAEe wUEY s)HEe
w7bo] UBS] o3 mUBHEA % B4,
> Ui MU E R EA ¢ CORESET(E)o) g QCL 71AS ARAdn A% 5 2

]

B 7eEe] gRdA, PUHYHR] = CORESETS] QCL 7F4-& MAC-CE %/%E DCIE §3 dde=d ¢ o
o},

B 2ESe AR, UEY} B RX We Afaks Ae, ZUE YA ks CORESETY QCL 7Hdel A2
T k.

B 23S 9%, TUEYSR] ¢k CORESETS] CL 7H4-& A1k o)Al el CORESETS] FHHA] &
= ARE & AEE 5 Y.

B 33Ee ABdA), RUEPER ¢ CORESETS] QCL 74 W ¥A], CL ¥Al, EE QL Ade) €724
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AHe-d 4 ik,
0065} 7% 1.4.2
0066] AL 1.4.29014, UEx U PSR 9k CORESETS QCL 7HAE siAlskAY fd&@ < ik, UBS] F&9 de

olstel A=}

> 2Fo] @ CORESETSo] Q#d B4 A 338 wlg#sls VBl disl, 94 4 &4
o dlsl, == T4 g Al 1Y cAE R F3ol e,
> A4 BT DUEY g% A7 gdds FHA, s ol HA
23ko] URel ol XU E yE ] ?JL 35,
> ke o] AA T #Ed FHAEA gE CORESENE) % ZUHZH
A @E CORESET(E)O B & Qcl 7}3 AT = Jx, EE
> UEE CORESETE©] 4w 1 URel ofs Rue#s~] gke £X5 dsl
Ao QCL 7HEE 'i.oag a0 QAT A8 AN FrolA Y FAHA ¥ CORESETE

JJ

E

OJ

Qe e QL 7189 AE ¢ 9w, B
> Un—t— GE “ e mE 2719 OFDM AE el A) RUE YA 9
= LORESET(C)ol ikl “k?““d‘ro“ sl A1+ QCL 7ML A wE S 4 QA
CORRSETE 9] 3 5x & HEE0 d& 749 Q. 7].735_% Az Age & gk,
0067]
0068] +4 #3
00691 o] §AeA, UEE ThE QCL 7bAel o], RUe s i CORBSETS) oCL 7Hd& emtel=d & glok. IR
o) Fze] o gt dudET:
> Aol CORESETS ] Awsl Baee A4 ¢g wue R VBl &, 24 4 ¥
o e, TE BAW Fu5 o] e s gt FFl
> 7é W owrse e sdsel Az dddN FAEL, st oldel #Y
F3ko] URe] o8] ZuUegEA e AL,
> UBE EUE®s)E CORESET] o8], ®ule|®d==] o CORESET(E)]
3 717 -©- 1 gk 22 9l
0070] o & QCL /1AL emelelag & 9l
0071] B 8B Axea, RUE YA 9 CORESETS) QCL 7M€ RuE/™s#] o (ORESETS] T HE A&
Ak enjtol=d 4 U,
0072] AR 2 7S, RUHPER] k= CORESET(E)9] QL 7Pge BUEREx] ¢ CORESETS] Al A7
ZA A evjgtel=d 5 Sin,
0073] 59 9= 2 E (RADIO LINK MONITOR)(RLM) RS A &g $1%h He¥x] o4& CORESET
0074] AR FEHSA, UEe] & RIM RS A¥ Z2A2E ohE3 o] didr:
S UES V- 932 wUE RS 98 )-8 mi db-g 73 RSE AMget der) =5
> U 7hd #He RUHY 718 de 44 S —é—) o @eE CORESEI(E)olA POCCH
22 98 84 101 ATl tel AFD New RSCZ)E AWaha,
> B2=o] (ORESETO] ¥4& F718 e A4 #3(L)d dadE 3¢, B M3 %
0075} CORESET IDE 3k CORRSET(EHL A e&d ¢ 9 0=t
00761 T 2= B AAUEY dxHe Fd wiel, UEel djsl A" B4 CORBSETE =Alshe AFEed. = 2
o] =al® wish o], UEE CORESET#1(202), CORESET#2(204) % CORESET#3(206)22 Tds™, <1714
CORESET#1(202)& A2k defolme] Heojw shite] 4JEelAl CORESET#2(204) ¢k T3 €.
0077) CORESET#1(202)0] %% CORESET#2(204)R.t} ¥ CORESET IDE zZErha 7p4shd, CORESET#2(204)7F UEC!
o5 BUEYEA g A%, fellA A RIM RS Y Zadse 25d 9}@,
0078] o] BAIE 1y sld, HE9] QB = RLM RS A Tz zd A3 B AFL ANGE e PET
0079] 34 2.1
0080] o] Z%, UEE UEY] ois] 4% H<=9 CORESETe] $1& U sty 98 718 @ CORESET IDE Ze
g

CORESET(E)& Auidt 2= gir}. olAlA<) RIM RS A8 XgAxv) ojatd Aied:
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> UEE %41 ga XU« 98 w-F7]3 i i-g73] RSE AW dart g,
€ 2UEFY 7715 2t A8 FIHE)) Al CORESET(E) A PDCCH

> VBT 7H8 &
FAL 9 H 22 TCI ) gl thal AT Nev RS(EIE M¥sli,
> M2=0] (ORESETO] BU§ F7|8& #de A4 F7HE) d"e 29, B Y EHY
& s @A TCT Aulg Tass sPF WL CORRSET D& zhe CORESET(E)E Aedd

0081] = glrh

0082] A9 2.2

0083] o] AL, Heg 9% TCl AHESe] A ¥r AF(EE T B FEIA &L A4)E Hsl7)
93, MY CORESET(E)L RIM RS A&l Zzas E<b UBdl o3l BUgdm T¢I AH(E)2 7429 4 &
o}

0084] dZE u]-F714 CSI-RS Wl d§ BUEe|HE A ¢+ CORESET

0085] AR FEZA, W-F71F (SI-RSSF ELF AEFAA HAEHE PISCH EAEA ge A5, -F719

CORESETe 2B =&F = 9. UYZE L 7143

CSI-RSe] v]ZE QCL 7ML 71 @2 CORESET IDE 2He
227} o]stel]l AR Ert:

o ARs7) 98 VR 98] L E A ZaA

> U7} PDSCHE 2=AZete DCIE 434dor gagdd F, CSI-ksek 54 d8E=2
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Abstract of W02018016907 (A1)

According to one embodiment of the present invention, at least two transmission-
reception beam pairs for control information between a terminal and a base station are
set, and the terminal performs a blind detection for the control information by using the
at least two transmission-reception beam pairs, thereby enabling the control
information to be more strongly and efficiently transmitted and received.
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(54) Title: METHOD FOR TRANSMITTING OR RECEIVING DOWNLINK CONTROL INFORMATION IN WIRELESS COM-
MUNICATION SYSTEM AND DEVICE THEREFOR
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WA 4r 23
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1305 .
1310...
1315...
1320 ...
1325 ..
1330 ..

. Transmit synchronization signal through synchronization signal block

Report beam measurement

Determine beam association information
Receive beam association information
Transmit downlink controt information

. Attempt blind detection for downlink control information

(57) Abstract: According to one embodiment of the present invention, at least two transmission-reception beam pairs for control
information between a terminal and a base station are set, and the terminal performs a blind detection for the control information by
using the at least two transmission-reception beam pairs, thereby enabling the contro] information to be more strongly and efficiently

transmitted and received.
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(31] T 11 vo] 23l= t=y A 7H 8 of 8= Tx Beam®] o o
vebdiTh

(32] T 2= F W 2o FYPHE Y EYANM Y W FA 9] A o E vErdth

[33] T 132 a7 A= ko] Alo] AR S W A o E ekt

(34] T 148 By el J A de)] whE @dH 7| A 5 S B4R,
gy AAE 9% FH

[35] 0] 3t2] 7]%&-S CDMA(code division multiple access), FDMA(frequency division

multiple access), TDMA(time division multiple access), OFDMA ((orthogonal
frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access) & & tha T4 A& Al 2ol AH-E 5 3tk CDMA«
UTRA(Universal Terrestrial Radio Access)tt CDMA2000% 2 41 7] (radio
technology)& &€ 4= 21t} TDMA = GSM(Global System for Mobile
communications)/GPRS(General Packet Radio Service)/ EDGE(Enhanced Data Rates
for GSM Evolution)?} 22 £4 712 T84 4 vl OFDMA< IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) T ZFE
BA 7122 789 5 2tk UTRAE UMTS(Universal Mobile
Telecommunications System)2] ¥ +-©]t}. 3GPP(3rd Generation Partnership Project)
LTE(long term evolution)= E-UTRAE Al-8-3}= E-UMTS(Evolved UMTS)<]
QB2 A 515k F o A OFDMAE #8331 3 &% F ol M SC-FDMAE
|43kt LTE-A(Advanced):= 3GPP LTE®] Z13}€l ¥ ol

[36] A& W 8sA 517 98, 3GPP 71462 o] 5 A Al AHE YFE
7 8p x| 9k Bk o] 7)< & Alao] o]of A B ol T EEE, o] 5]
Aol AHEEE ERRE) 1B B Uyl o]5| & 5] i AlEd
AolH, o]e] gk B4 fol9] ALES B U o] 7| & A AMEE o uA] &=
WHelo A thE el 2 9 E < A

[37] New RATS =9 3}7]¢]l %A, 3GPP LTE/LTE-A Al 2= %l ¢l tf a4 1-ef3]
A} Bt}, 343} 3GPP LTE/LTE-A¢] th 3 A4 -& New RATS] ]3] & 7]
98] = = % 9lov, New RATS A A9 A5 A &= $H 9 LTELTE-A
Z2} 7} A S-S New RATO = 462 5% 9tk New RATS #2974 5G | &
FANoE A E F= Yh

(38] @ 3GPP LTE/LTE-A A 2§

[39] % 1< 3GPP LTE/LTE-A Al Z=8lo] o] &5 &= B8] AL E R o]E5 o868
AukA ol A E A% WS Aty AT =olth

[40] A o) AR AFefel A thal Aol AX A, A Zo] Aol XY Tk A
S10160 4 71X 23 5718 93 59 %7 A ¥4 (Initial cell search) 2F Y&
Za ettt o2 98] B V| XF o 2R F57] A Y (Primary

Synchronization Channel, P-SCH) R 7] 7l & (Secondary Synchronization
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Channel, S-SCH) $2A18}0] 7] x| 513} 7] & Bt511, 4 ID(Identity) 2]
ARE 5T, 1 F, @2 7| A5 o2 7 H =24 A E (Physical Broadcast
Channel) & 4=A1510] A ) w4 ARE 5T 4= o} ehil, g 27 4
e g7 ol A B} eFe 3 32 Al F(Downlink Reference Signal, DL RS)&
Falte] &tk 3 A d AEE A 5 Uk
[41] 7] A gAg vz g w7 §10200 A4 &2 813FH A o] A @ (Physical
Downlink Control Channel, PDCCH) 2 =] 3} k4 A Ao} Al & QKo &
2] s}lake 72§ A9 (Physical Downlink Control Channel, PDSCH)S =418}
Zr] FA A A28 ARE 5T F
(42] o] &, Wi 7| A Foll & ghrsty] flal o] F ©A| 103 A A S10674
7 2= 3} 4 (Random Access Procedure) 2 53 & 5= 1T}, o] & 91 3f
ko 2 g o) o] A £ A d (Physical Random Access Channel, PRACH)< &3
5z 7] 9 E- (preamble) & H%8}31(S103), B3 FH AA 1A E & o]l th5-8h=
Aatd AT AL LS Sof T gEol g g7 AAE AT
THS104). A7 716k Qo] A& A9 7R B SAd
$(5105) 2 Estard Aol Qg 2 olo] g3t st a s AL
A1($106)7 7S %3] 2 A XH(Contention Resolution Procedure)E =3 & =

i

[43] A4 gt vpel 2L AAE F e gl o] F InkARl /AR A AT IS
AxraA Bestgy Aol Ad/Eesdd T HAE #2107 R

=11 € (Physical Uplink Shared Channel,

PUSCH)/Z ] 4} 8% =14 ] 2}l 'd (Physical Uplink Control Channel, PUCCH)
A4(5108)S ;e 5= ok @do] 7| AF o R HFshs Ao JEE
231 5to] AFakd 3 Ao} A H.(Uplink Control Information, UCT) 2} #] & &t
UCIE= HARQ ACK/NACK(Hybrid Automatic Repeat reQuest
Acknowledgement/Negative-ACK), SR(Scheduling Request), CQI(Channel Quality
Indicator), PMI(Precoding Matrix Indicator), RI(Rank Indication) g Xgsir B
1 4| A ol A, HARQ ACK/NACK -2 k3] HARQ-ACK =2
ACK/NACK(A/N)©. 2 2% ¥t} HARQ-ACK-& ¥4 E] H. ACK(ZF2H3], ACK),
Y] 7 Bl . ACK(NACK), DTX 2 NACK/DTX % A 0] = st} ¥ 3918}, UCKH=
Uukd o 2 PUCCHE E3] A E AW, Ao} FRreot Exfd dolel7} T Al
A4 ojofF 3 2 - PUSCHE 53] A%d & Aok =3, Y EH A
23/A Ao &3] PUSCHE 53] UCIE ¥ 773 o2 A5d o vt

[44] T8 RA 2l F2E oA gt AEe OFDM 4l S T4l
A zeslo| A, 233 1/8h ke 2 b o) Bl Sl A S-S A B2 2 9 (subframe)
o2 o) Fojx|H, & A8 XYL th49 OFDM 4 & F3tehe 44 A1t
F7ro 2 Ao}, 3GPP LTE %% ¢l A 3= FDD(Frequency Division Duplex)©ll
24 71538 81 1 FA 8 Y (radio frame) -3 ¢} TDD(Time Division
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Duplex)©ll A& 753 BFQ] 29] 41 Z=# Q] 72 & A L@t

[45] 2 B 1 A4 2] 728 <A ﬁhjr 0}5 ¥ 3 T 329 < (radio
frame)< 10709 A B 3 ¢ ¢ (subframe) 2. & -4 ¥] 31, A B3 2] cgg. A7}
3 9 (time domain)® A 271 2] & F(slot) 22 F-A Hth. dhvte] B Z ¢ ¢
A4 = b 2= A 7HE TTI(transmission time interval) 2 3F}, °5|] =
el AR ZE ] ol Imso) i, hte] £3%9 ol 0.5msY = AT
e £FE A7 G oA B2l OFDM Al &8 E86}a1, F3h5 o & ol A
t}4=9] 2} Y22 (Resource Block, RB)& ¥ 3¢t} 3GPP LTE Al &= 8ol A =

313Fe 1ol 4 OFDMA & AM§-3FELE, OFDM Al & o] &fuhe] A& 73&

el Tl OFDM Al 2 & 8 SC-FDMA Al & & A& 3o & Ao 4
% 9lth. RBE 3tuhe] &30 A H49 421 F8kE T (subcarrier) &
sghs 4 gk

[46] Z 3ol X3 %= OFDM 4l &9 44 CP(Cyclic Prefix) -/ (configuration)©]]
ula} 2k 4= 9tk CPE 24 CP(extended CP)2} *="d CP(normal CP)7} 31T}
o & S0}, OFDM Al &-o] = Cpoll &8 TAE 2%, shvhel &5l E3hd =
OFDM A E-¢] 4= 771 4 2t} OFDM 4l &-0] 24 cpoll < & T4 = 735,
& OFDM Al 59 doj7t Eojuaz, & ¢3l ﬁfz}EP—:: OFDM Al &9} 4=

2 cpe) AR Ao &4 CcPo| A5, & , B Sl ¥3tE =

OFDM A &-9] 3= 671 Y 4= ot o] & fﬁEi olE3tE T A5
2ol A Ael7t BetA s A9, AELE S o Fol7] 3 &5 CPrt

A8 % 9
@ % CPEARSEE A Shel 422 7719 OFDM 4% & EgelE e
Shipe) Al B 29 L 147] 9] OFDM A& Z@ath, o], 2 Hrze]gel

e At 3 7] 2] OFDM 4l £--& PDCCH(physical downlink control channel)®l]
gtk %] 31, U] X] OFDM 4! &8 PDSCH(physical downlink shared channel)©l
g = Aok

[48] Tob)E B 2 A T QY P25 oA gtk BbY 2 FA T 9l 27] 9
8432 32 2] Q) (half frame) O 2 A 5], 27} S} 2] ¢} & 57 o] A B 9f
DwPTS(Downlink Pilot Time Slot), B 3 77K Guard Period, GP), UpPTS(Uplink
Pilot Time Slot) & /43 ¥ W, o] F 17§} MBEZ & 27H9] EFog FAHC
DWPTSE widel o] 7] A &4 573t e Y F4e] AhgHot.
UpPTS= 7] 21%01]*191 Ad FAN G FFLA 78% T71E e
AHg T RETL A ER A9 5 FH A Abololl stFE A VR UFAR

Ao = Qe ek Aol A Ar|E S AAS] AE .

o) B maq)e] FEe o] B5fahn, A malel EaEE AnEeq
G BTl £HEE S22 7, 2T THHE AR FE
thebal 7l WA D 2l

[50] %38 8ty A &3 A 2P EE A F
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[51] %3S e, s FY A £F-E AR Elel A B2o] OFDM A &8
Z3k3ic}, 3hbe] sty I 32 7(6)71 ) OFDM A &S ¥ 8138l A9 E5-&
-% & wr QoA 12709 FukEuE 29 4 vk A 2= o] 7
Z=(clement)E A9 & A (Resource Element, RE)Z #] & €l t}. 3}1}9] RBE=
12><7(6)7H-4 REE ¥3%t) sl gH A 2ol £ == RB 75 N
e a AE Qo A&t AFH A £51Y TR FFLA x4
Tz 9} =43l OFDM 4 &-©] SC-FDMA 4l &2 t) 2 gl o).
[52) S 4 SFPAANBZG Y] T2E dA Y.
[53] T 48 Fzshy, Bz e] 3 WA £ gl X3 H )
3(4)71 2] OFDM A &-& Alo] A o] EB =& Ao} ol RSk &
OFDM 4] &£ PDSCH(Physical Downlink Shared CHannel)7} &% %] 5= ©l] o] &
od Aof| 3 F&kc}. PDSCHE 4 %55 (Transport Block, TB) & Lol o -3}
FE 9= (CodeWord, CW)E U2 AL HTh AFEES AF AEE &
MAC(Medium Access Control) 7| % 2. 2] PHY(Physical) Al 522 H ¥ ¥
ol B&S qu gty ZEYEE AEEF] FastE v den.
A2 =g s oS B 23l uek @ed 5 v &
A4 o 4 PDSCH, A& 5%, L= =5 A2 8t LTE(-A) A
A8 ¥ = 58k F A o] 219 9] of = PCFICH(Physical Control Format Indicator
Channel), PDCCH(Physical Downlink Control Channel), PHICH(Physical hybrid
ARQ indicator Channel) 5-& ¥3}3t}. PCFICH A1 B X # ¢ 9] 3 W4 OFDM
AEA AEH MBI Y Yol A Alo] Ad o] Mol AHEH = OFDM
AlE 0] Fl|S=o] B3t GBS JEC) PHICHE A &Y I Ao tidt §HoE
HARQ-ACK(Hybrid Automatic Repeat reQuest Acknowledgment) ANEZE YaT).
HARQ-ACK &< ¥4 E] B ACK(ZH3], ACK), U7 Bl . ACK(Negative ACK,
NACK), DTX(Discontinuous Transmission) 235 NACK/DTX & ¥y, o 7] A,
HARQ-ACK-& HARQ ACK/NACK, ACK/NACK# -Z-& €t
[54] PDCCHE %3] #45 = A o] A X Z DCI(Downlink Control Information)&} il
22 §th DO v i vl 1% < 93 A T AR 9 UE Ao

O

e

ARE XY, o E 5], DCIE A/ FF A =AY R, 3T
A (Tx) 9] Alo] B¥ &5 F_ J&‘:}

[55] 5= ATgEg AR I Y] FRE A ST

[56] 558 Az, ATHE I AT YL 5, e £FS 28I

£ 58 CP(Cyclic Prefix) A ol ol w}e} A & T & 2] SC-FDMA A && £33
Gooloh AgE A e Ye T4 G oA vlolE Joit Ao FH 2
TR glolg] 9 9L PUSCHE £33l &4 9 Holg AEE

A 4a=d AMEETh Alo] o o9& PUCCHE 83813l 438 3 Ao

23 B (Uplink Control Information, UCDE 7%} d] A& €t} PUCCHE 3}
Zol| A d]o|E] o oo ¢E BEo] 923 RB % (RB pair) S X3 £35S

i
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AR T3 gt}

[57] PUCCHX SR(Scheduling Request), HARQ-ACK % /HE+= CSI(Channel State
Information)&] #|o] B B & A %3sl=d ALEE = Th

[58] ® New RAT

[59] New RAT A% &7 A8 5, ARl 8727 & 9= A1 7]7] 918
AMu g ele] AEA AAE B a7k vt 3GPPLTE Al &8 Ims TTIE
7k = Zeq) 2 E YA H 9 en, vt 2 (video) ol FE] Al0] A& #4l
glo)8 &7 X AZFE 10msol LTk ek, W g o] 5G 7]& & ANk
A| 0] (real-time control) B Z7+ 1 €] Yl(tactile internet) & 2 A &
SjZalA o) B4R U W& X9 glojE AFS a8 glon,
5GE Z¢ oin)] oF 18] ZAag dlolE A AT HRE 3L 3t}

[60] Self-contained Subframe

[61] % 6% New RATS 918l 4] A & 7 A 2H=| = Self-contained Subframe &
o Al &L

[62] TDD 7] 4t2] Self-contained Subframe 3ol W2 dprhe] A B ) el
st ae Fagas 48 AL T E B, SFE A Ao Al R
AaFE A Alo] A g)yo] EA &,

[63] T eoll A HIER 9L sty Alo] 49 YR A, FA M S

939 agda vole dde

o8 AleE S5 Qo A I dolE HES HE AHEE = 3l

[64] o] @ 3 Self-contained Subframe 7-Z=oll WHEW, & 7 2] subframe Wl 4 DL
A3 UL A% &8 o2 At o Ad], 71252 1 subframe ] A DL
H]o] ] & B3, UL ACK/NACKE W& = glth. f-A}6t7), UE<= 1 subframe
ol A UL Blo) 8 & Bl 31, DL ACK/NACKE & &= Qlth 224 0.2 v ¥
4 ol 2} A o "lolE AHE7A] D= A
& vlo)8 A2 X (latency)°] FHAi3HE 5 Tt

[65] o) ¢} 7o), A}A) ¥ 3k (Self-Contained)?] 27|, 8l F A BZ#H ) WellA A
DL 3 ULY) o8 & %HACK/NACK)S % A 2322 9] ol A Al sk 4
Av e i ok oul vl X o] LA A A wekA e S
ot 1 B ZEQ o] Alzko]l 28 H = AT EAT SR JLER,
o stell A AHA 3¢ DL Ao} A B, DL/UL HolE ¥ UL Al RE &5
AR 8T F JE AT Yo Fosy| 2 ). F, Self-contained
Subframe 9] UL A0} A ®.7} ub=A] 82 A Bz e gl 2% DL vl o] gl
U] 3+ HARQ-ACK A R.2 A H A= &+t

[66] o] @ 3} self-contained subframe T-Z ol A 7] A 53} UE7} %41 B0 A
NP ER A BA BE FARSN FARERE M3 RG-S S AT
7 (time gap)©] B 2.3}t}. o] & H 3k self-contained subframe T2 o A DL A
ULE A3kE]E= Al Qo) 8l 2éti= 2 o] & &t1}2] OFDM symbol©] GP(guard

o
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period) 2 A €T},

[67] % 69 =A]H self-contained subframe -0l 4] &= DL A o] < &-d] o] ]
3 .UL Ao} F 9 -2 Huxd o] 4= A& A SIA, &
W & o)l 3HA E A ¢kt o A, tHE Self-contained Subframe T E A,
DL Alo] & G-UL Alo] g &-tlole Jde] AR MEZH Yo 4L +5
A

[68] wak, Aol HolE 9ste] 1 AEZ#H A F 147] OFDM A& E0)
¥3¥ 51, DL Ao} 493} UL #Alo] el 22t 1 OFDM A Eo] &3d 55
A8kl o}, DL Alo] 992k UL Alof < Sl 174 ©]-3-<] OFDM 4 &©]
ke $5 9ok fAkeHA, 1| Bz Qo] £3HE A A OFDM A& %=
HAE 5 A

[69] %78 Bk o] 9 A A] oo whE DL subframe ™ UL subframes =4 &

(70] % 78 #2354, GPE DL A ULE A5 = Al Qo) 148t} o i,
A B3 oA GP= DL o B ¥} UL Alo] < Aleloll #1A18}aL, UL
A Bz Yo A GPE DL Aol 97} UL tlo] B 49 Alofol] ¢4 gt

[71] GP= eNB/UE®] Tx/Rx 2291 % A 7te}, UES] UL Z%-2 1% TA (Timing
Advance)E ¥3+8 4= Q).

[72] Analog Beamforming

(73] 9] gl u] g ¢ o] B (Millimeter Wave, mmW)7} AF& 5] = 72 ¢ 1}2go] golA| B
£ WA thg= /9] ey AejHEE ] AXdE & gloth. o ZAdh, 30 GHz
ol A2 1 emE A, 5X 5cme] T (panel)ol| & 0.5 M) (HE o2 F
10071 ¢] ¢telt A EE] 2-2kd o2 W d 2 4 Utk 12 B2 mmW
upalol) wp2 9, thaE Ao oteju AR E SO AMEE o2 WX o] Fol
E 3, A g A& F7F Q/EE AFE o] 7lgi e

[74] mmW 22l o)) A obeu) el W E 8 2 TXRU(Transceiver Unit) 7} A 2] =
otelu} Ae]HNE /pEa o A 9] 2 94 - o] b sta, weks Fat
A M =P W xwo] 7hgstet 1efv) 10001719 tEU LM ES
B A o2 TXRUE AAsHs A& 0§ S HaAe] EojA=
FA7F A

[75] tlora o &2 &) TXRUC the= 7)o teu AU EES Wy s,
o}l 2 71 9124 3 0] 7] (analog phase shifter) 2 ¥ Wak-g 243} WA o]
Z9lth. 22}, ol @ o 2 W E T WA & A o o thate] F2

bako @ Hlo] YA H R, Fuk A W xe] 3 5 glrks @il

1o},

[76] £ ThE giote 24, U HE I old 2 Y x| stoj B =
HE A, E QA oty LA EE tste] & B (where, B<Q)7H 2
TXRUsZ %33 3}= stolBel= Wl o)o] ael € 4= glth. B/ 9] TXRUs 9
Qe ¢telu ABHEEL 45 ddshs W webA debd 5 AR

o,
DL

0 o

X!
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AQukd o @ EAlo] A% 5 JE W WEFe B/ olE Al g
[77] Multiple beam observation for control channel decoding
[78] NRO A &= ol & 1 Wlo) AL B g MIET o] o] AE5H e A3
ol 01}, A] 7H(time instance) (e.g., symbol, subframe) & 3}1}2] WH3f o 27k
o}z 1 Wlo] A rhssithe G o] EAlgtt. o] 9 &2 Xﬂ »—F A%
,/t/\]g} EA17]9) A Bl wmak ol gl A EE 2AEE A7) 9 41
YA E A eE 2 wiol, Tx W3 Rx ¥ o] ¥l A ﬁ](beam assocxatlon)ﬂ
l‘?—;ﬁ@re A% 43t %‘/‘@%L T 3
[79] I3+ Tx-Rx Beam Association®] 74 &t 73—?-01] 2AED ol (e.g., 54
B]%iig&_r/].ul‘q %7].U}v9.7g,?4)ttb;<“1é ‘ﬂﬂ'i o]ﬁLr;];‘/D] j\]J,H /}
A7} kA = Qlon g oo ujgh s A o] dasitt
[80] % g8 7| A)Fb vhgt 719] Tx-Rx W A3 ol o &k A& & YeEbd Tl NRo[ A
71 x5S gNB(gNodeB) & A4 € 5 gt} B2 712 50] N7/i ] Tx
o]_\/l-i_‘j_ Hl 2. .?LA-] g} 4= QJ_]_ 1:}132}-0] M7H9] Al o}té}i:_/ Hl L. .?/H sk =
Arkar 7Fg gkt
[81] 58 %9— Tx-Rx ¥l A o] 4] = w2k o] Rx Beam #1-% ©]-83}<] Tx Beam#1°]]
28 739 Rx Beam#2Z ©]-8-3}4] Tx Beam #2°1] 2] A2 &
Oﬂ #A A ] £41 Aso] veEbe 4 ol th. B Tx Beam#2l] 2] 3l
% = Rx Beam#2 & A 9] 3 T} & Rx Beamol| A &= 5741 A5 0]
71‘/} AEHA &S T Uk
NAZ3 gdo] 24 & 53l 7 £ £ AT Bol= Tx-Rx
%% (e.g., Best Tx-Rx Beam)%+2 0] &3¢ &52l& Fagivhd, A d H3ls
Best Beam®| W 3}o] thx38}7] o] F i, F21 3817} Best Beamoﬂ A5
i = a5 9l F 2 2 o] -8
s W 29 H o] FHE T, 7]

grgonzy 290482

mlm

a2
rir o }01,
rz - m

Booh i r b

RO
Jgg‘:iﬁm‘ek

N
ow

(82]

0, g

1 oX r

¢
=)

o}

R
o 2 [0 Ho &

o 2

oL
B oo
o
),
2
ir
o
=)
Z
L
i)
o
ot
iy

o H
o
m
rlo
M
2
(2o
tlo
:o{::“
iin)
ok,
N
(o3
%
a
=t
e
2
2
é
i
fo
O
H
oft
il
>,
bt
o
=2

[83]

)
4
lo
—
P
e
i
i
rir
v
X
o
-
o
>

e
N
E?..!"

i
=2
=
<t
T
)
r (o]
it
vl
H
oft
o

o

s AAREE 29, Al
T2 Best Beame| W3} T
= 27 o] glu}

B o] AA G E-E T T2 Tx-Rx | 7lo] 259
284 o)) a4 ¥ x| ¢r=r}. o} W-gollA QCLL UE7} Rx beam <
CE R qii 3 Ad 4 glvh NRell A QCL-E spatial QCL 2.2 A3 €
T e, Spat1a1 QCL &= &4 2} ¢lo] 3 Rx beam& A4 & w) a7t =&
A r.olt}, ¢ & S0, 574 CORESET®| §7] A& £ #0} (spatial) QCL # Al

o - 32
o o 2
2o 4y
0,
rlr
o
120
9
N
2
rd,
o)
rﬂ
o M2
o
2 g
© y E
> 1o
—
>
uE
i
2=
fr
_QL
L
H
><
PO
"

i oS‘_l,

o] Aol $4lo] W= /\] Best Beamoﬂ
ul
f= |

A| & x| ] 29 H ol Bt FAsHA S

% § T

OHT
O}
RS
o oo T
y e iy |

40 vo M

e 0
r

(84]

)._,

0{&
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AT, 9o 7] AT BE #05 54 & o AFE-3 Rx beamS ©]-§-31¢] &
CORESETY] A& 441 & 4= glt}.

o

[85] (i) B4 @do] A 233 Tx-Rx M E0] 3tvh9] §7] A& E-F(synchronization
signal block)l QCL(quasi co-located)® A1t H3= 7 Tx-Rx ¥ 2] 718 2] 4] 7}
el 7] A5 B2 Av Ao L& Aol 57 AT EFo|Y T
NE7FEAEHENE)Y BELBA Y] A5 EFE Hol 5 st
ol @1 Wlo] ¥3E 2= gleh wref, A Fo] oG E I W EH S AT thr
HYCEEE RF ASHS 2 A$- v opd 2 W go] Tl IAE
9l =], o] 9} o] FAlo] PAH = v ofdR2 2 W 50l shte] 71 A%
B 23tg 4% v} dAd, = 120014 A WA 7] A& EF<] SS beam
#09]) 3= analog beams #0~27} ¥ g€l T}, analog beam #0~2& T4 7] A&
ZAlo) 218 5 gt e th42] Tx W& & §F SFN(single frequency
network) Z &0l 28] shu}el 7] A% EFo| AT 7HEE 7 A
ko] SS beam #0-S A& 5=t A 35131 tH4, analog beams #0~2- 3 3
gatol A e Tx o 7H5E S o ek, a2 analog beams #0~2°1]
# 2 sk ohelu L EES o] QCLEUTHAL 7FE & 4 vk F& 7] A =& analog
beam #0~22 #4819}, 71 = analog beam #1°]] 4 3 A= AS7FE
gute]] FAETH G 57 AE 552 SS beam #00] QCLE o] A7
(5718} o) F 8= W WU HE Bl o 3]) analog beam & B ol A =
CORESET (e.g., USSE 91§+ CORESET)®] analog beam #1°] QCL¥| o] it
7}24 g 45 9lt). &, 8|9 CORESETS A% wf ©d-& QCL¥E analog beam #0
(&2 CSI-RS port #0)& 5213w AL Rx beame A}d‘l% T AT

[86] Al )], 57] A& BEo o] ¢ Rx beam T} 37] EEo &g old®l
Hof] o 3 Rx beam©] A & & %= 9t} o] 4 é%% 71 A5 B
23 PBCHE $°413}7] 91 % Rx beam & QCL»WJH o] ¢1i= PSS/SSS (e.g., SS beam
#0) 52210 AL-2PH Rx beam¥ FA3HA AA & 4 ot @2 o] beam
management 774 o] 4] analog beam #0 (e.g., CSI-RS port #0°] 2] 8l B o] %] =
analog beam) 2 A1 & FIT}9 o] 5 NR-PDCCH & %] A = analog beam #0}2]
QCL< 7}4 8} NR-PDCCH & 218 5= 3ot

[87] 3, B7) A5 B2 Ao Ao] A de] FF FA T (common search space,
Css)o] AAE I, Z obdE T W] Aol Ao A o] T 574 7
Z 7} (user-specific search space, USS)7F A= & ot o] &= CSS& 571 A EE
22213 Rx beam 2 & 5721 525 7218812, USSE § WU A HE 775 ol A
217 ¥ analog beamS 541 8 Rx beam & ©] -] 42 ‘%X S gcha
714 & 4= 9Jth. (F7F4 © 2 common signaling ™} 22 &4 (e.g., CCE-to-REG
mapping) & & H 45 &= USST €SS9} -2 CORESET®] ] 7‘«1 fr.-~ AT} ]
AL 7| A 5L CSSE W E A A i USS7H A E Tx-Rx U=
ga Aeg WA 5 YT

oZim
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[88] (i) TH4=2] Tx-Rx ] & ©] 311}¢] TRP(transmission/reception point) % 4 1D
& A ¥ = 7] 0] 2: NRo)| A % CoMP(coordinated multi-point) 5-2}o] x| 4= 4
otk 9re sjube] Ao A skt o] 4e] PDSCH % PUSCHE 54 &
AQUTTINA 2A1F WA vt 784S 4= 9tk DCI7F o1 2] beam pairel] A
WN4E 4 9o o] DCIY WHE(repetition )22 € 4 At &, VA5 &
=3t AR E M E 8 Txbeam$ 0] &3] §HE HEE o 9lon, o)=
%3157 2 5 9] blockageE WA 817 93 o2 ALEEH 5 9Tt

[89] (iii) T4 9] Tx-Rx Y E°] U2 TRPE Ei= A IDE A€ Al o] 2: o] 9}
e AL gro] thEe DCIES BA A E 4= & v 7Hsdith 5L
AUTTI Aol = 2F A 1D 3 == 2 TRP 3 A o] 171 2] PDSCH/PUSCH7}
2AEE F AUt

[90] (iv) 2.t} f 8k 2AZ % & 98 @2 PDSCH/PUSCH Z & A4
'z ¥ (capability)ell 3+ A 2.7} o] 8] TRPs HE+= ] 2] Beam Pairsell 4] T#-€ %=
9]tk PDCCH A &l o] #& gk vk o) 53 2} PDSCH/PUSCHS A & i dh
gte) 8o A2 My R/ & ok dd2 M EIE U
PDCCH 2] 5 #Ho] 948 B3k ddol gt vt} 2] Tx-Rx Beam PairsE A s
2= 9lt}, whko] Al HE-& B & o th4=2] PDCCHsE U] 39 H
T2 AT 5 ArtE AL Y ESS T & 4 gl2m, PDCCHe o & A 2}
52 7} PDSCH/PUSCHel 3t M| 58 & 22 58 By, Hije
HEN A oA T2+ AT

[91] ) B4-9] Tx-Rx H 52 th 8 BWP(bandwidth part) 5ol tiajA = d44 &
ot} o) A, th4=2] BWPE©] U3 Alglof WolA SAE = o, 1
BWPE &% @ido] RUE Y = T2 AN 7ted g E a9 & ofn e
o}, 3ol NR 78] o] i v Al gl ofol A T4 Tx-Rx WEC] 4%

7 9-of) = ghke] T} PDCCCH B U E & 58 o] ALg-E + 3t} 5 PDCCH

TUHY 58 thd 2L 8 TAE & don, ddo] Ak A

PDCCH U] ¥ 4= vde] w8 o g Baug = vk vde] 582 d7d,
= Za)e 5 9 Alo) A FTREQ U NG ol AY EE

Al #9L 488 4 9= Rx Beam?] H o) /M4 o 4= Utk A2,

Ydto] x| /B35 # ) PDDCH H1 2% FE2,3 T4 9 #he 7hd

9T}, o= EAjol] ©hko] A e = 9l &E-574 DL 2AEH /UL 510l

AY 4 glon, v FE Aol A del thg DCI 2T

FAARE S A @ FE HolE & 2AES

9 8L USSE vagshet AHeE = glo

B3] & 7 A

[92] <Tx-Rx Beam Association>

3

kd

% o
o
oL

o 1
lo
2 oo
H

b

[93] o] 8}ell A, Beam Association- Tx-Rx Beam pair, Tx-Rx Beam index combination,
Best (Tx-Rx) Beam Y& Beam Pair Link (BPL) 5 2.2 A& & 5 ot
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o

Y] E 9] 511} ¥ 2Fo] Beam AssociationS A A] 8h= HHH © 2 4], Tx-Rx Beam pair]
&:3}3= Tx Beam®] 21 ¥] 29} Rx Beam®] 1€l = BFE AE 5 vt £,
Yl E 9 3 9 -& Tx Beam?} Rx Beam 5 ©] = 3} o] ¥l Q1&g A9k
A48 © 2 M Beam Associations XA & 5 T,

[94] o] o &, % 8ol Al o] Rx Beam #1-& 53] Tx Beam #1-& 57 % A 79} Rx
Beam #22 E-3] Tx Beam #2& A8 A3 & U ES Fo] Busqivtal
7} ghe}, o) & Y| E$] A7} Tx Beam #1-2 o] -&3to] Al FRE HF317] A,
Tx Beam #1-Rx Beam #12] Beam Association = *| A] 8} 314} &t} o] uf,
| E 9] 3= Tx Beam #19] ¢1 9]¢} Rx Beam #19] Q1F A8 H5F AladHd
S5 QAA T, o= 3l Qe vt A1 3t 2t @2 Tx Beam #1-Rx
Beam #1 2] Beam Association & & 5 1t} vk Y| E$] A7} Tx Beam #1-&

A9 st @S Tx Beam #1854 R.318p=d] A-8-3H5IE Rx Beam
#1S B34 Alo] ARE SN AEF F ) FAFSHA U E S A7} Rx Beam
#12 A 29 ¥ 319 ohH 98-S Rx Beam #1853 574 RIi1E W Tx Beam
g JFAR AL Ao ARE A A =T 4 U

[95] a3, whek Rx Beam #N-& %3] 4 B 11¥ Tx Beam ©] th= 7)1 7492 A
(e.g., Tx Beam #K, Tx Beam #L 5), Y E$] 517} Rx Beam #N-& @tol] A1
st uha w2 th4= 2] Beam AssociationS (e.g., Rx Beam #N-Tx Beam #K 3 Rx
Beam #N- Tx Beam #L 5)°] A Al E Ao & 128 5 Qi)

[96] 2% ¥ Beam Association 2 Beam Association A A] WeFe T&381 = thE
QA BN E TEL O XEd F ot
[97] W ES A= g oA AbRst Al s T VATl AFEE T U

WS et AL vhdo] S EE 8] 93 4 Wo] AEd L
2 & (known signal) o T, ¥ 33 21 5 (BRS), CSI-RS &£ 71 A& s
AARE I, 7] H(e.g., Sms) o2 A5 4= Qo). o} v -g-ofl we} known
signal & %7] &0l @ A 7] F& o] F 44 ¢E CSI-RS A<l
HHE AR FEE F U FIHA R 2] X
o] th-3-8}= CSI-RS7F A4 4 3t @& BRS, CSI-RS %—94 ﬁiﬂ
A5 EE BRI Yol H4E 53l
Ak 4= g}, o] & Ml wj ] x| E(beam management) & < U
[98] Rx Beam < ©] 8] 8H= 73 ¢, @2 t149] BRS A B Z 7] O‘EOW ME
t} 2 Rx BeamS & A28 242 4238} 31, eNB2] Tx Beam ¥ THE 2] Rx
Beam94 }_'@-(E) A-]Eﬂs]— 2= lr;}
[99] o] 9} 7+-& 34L& 5313t o] F eNBS} T 22l Tx-Rx Beam Association©] ™ A 4]
=otEd o ARE 4t wiko] ¥l vl AHE] A= RS7} o 2]
719 Tx-Rx Beam PairsE-2 7 RSE & 217 Management/H.31 %8 5= g1t}
By AlE B2 that 4 07 & Tx-Rx Beam pairE # CSI-RS°]l
27 0 & 3+ Tx-Rx Beam Pair5 < 22 R 7V, YEN AT & F

>, e

B
VN
=)
2
2
m‘ﬁi‘
ot
X
X
M
1o
H
>
W
o
o
8

o

£ 2 = H‘x
22
ijﬂl
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sttel thet v w%‘—% S8, wi G4 CSIRS o] tig SAo] A5
B31E =% 9tl, e CSI-RS Ado] AAHEA & A B/ AT B
718ke] Wl £A o] El% (defaul)) 3 7HF/R.1E 5= 9

[100] W) UEDA AA 712 {1 A Al(network decision based beam association)

[101] A SRR 0D A HE AR E ol W A/ #dE
Aozl &R/ D A #HT AR, W A= HER Fod F5=
A

[102] U EAE GTol A 4 Aot 78 49 N7H 9] Tx-Rx Beam 2955
B EE A e 5 gt o] Wl Radhis Y 2FE] 4 N2 AP
Ao EAY, W ES A7} ’“H AF AN 1Y S Tl dgel Al1d®
7, s vidte] W] = W 23] gl A& F A 1 54 At
PAAE JJro}—”j‘ZiJ %E-‘?Eﬂ?‘;}%‘—}i 9]t} o] W) &4 o] o &
A A X &= AL Ao Ao HAY v |2dEE gtk g

kel E]Ef"_‘ﬂ g n8 3 7| el ol E 4

A

ﬁ
S
HJ
. Lo
=
>

FE 9
03] - el OlR ma F714 02 s REs w9 e s
WEN =] XAl o8] S aE 4 ek i o) 7 B dsksh A 27
olHl

A7t 44 Gl o)A Wisle A dd2 oME ETA WA RuE
FRL TR 01‘3} o] W ¥4 & Ao HAHAY MEH AT B AT
A28 58 Ed vde] 94 AES A Id"HE 7= gl

[104] - e 9ol A oA 5FE ka0 o8l AAE shbe] i U 9] Beam
Association(s) & W E ¢ o] B8k 4= )t} Beam Association-& <] 71 tH, Rx
Beam@] €1 @) A~ ¢} Tx Beam®] <1~ Zi?i‘?é 4 9lt), @do] th4=2] Tx Beam
AeAS i Tx-Rx ¥ Qa2 2FES Bashs 49, 2 47 ¢4 &7t
Holg 4% 9lt), o] & Eof, @ido] N7J 2] Tx BeamES Y| E 9 Z.00 ®Hiishe
7 %-, 1st preferred beam, 2nd preferred beam,... Nth preferred beam 7 22 F B &
A E=E BaE 5 Ak

[105] Lﬂl':;f’rlﬂb ey gde BaE yute g 2 o] Ao A st
Egele v+ G & of ah+= O}Ur T

1o
i3
e
i)
P
il
o
aq
—
>
A
i

HESAE *]l‘é‘%]?l E]r'r“J t” O] g}_}:e EE Tx-Rx ¥ ez 2350
et ME XYY AES ddo] AdH T 5= Arh(A71A B2

A EXE &3 Tx-Rx ¥ ¢l€l A~ E %839 control channel®l] o ¢ blind decodingS
Zg) g of 3l A e A ARE, AuXHed, &% 18/ A E

gsle maE Aok

[106] ZFare AladE Be W Qe AE/Qld A 23E Y/EE ABEH Y
A ENA Ao Al ther Belel= vlagd g 388 =tk &,
AuzE e AE7 ade] A29YHA) G 4¢ dde A 1dy we
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o1 el jol 8] 2 £HE B2 7|uk0 2 W E A1 9 9l6] A] Rx Beam S A4 5}e]
Balos gaydg 8% $E g W dda 2gE 2RI A ET}
gt Al 29 Y EE AL W E Y A7} Tx-Rx Beam pair 2 3l & beam pairE
tto] U EE o 8l AL A EE didol Ald ¥ E= A9 A oo
8 & 3kt

[107] ke b o 2 Y| E$] A Wil Al Beam Association® Al 1E ¥ Fuf W
el A vk Al1d g £ gk oA, 7 E EEH Y NE B
ARy el Eul Qe A 23 Ao HR2EFNAE E £& gt oAl e
W g 2k A EE AbAd Al g e o, ddo] AR BUE Y & of st 1
AREEegZ Aadd g 55 v

[108] ) 92 24 7192l ¥ < A(UE decision based beam association)

[109] otk A A 715k Beam Association B2 ol A T2 9] preferred beam H.3Ly=
9ol A A ekEl A A (explicit) Beam Association} - W2 0 2 e &
ATH.

[110] 2 2 A4 7] 49 Beam Association %] o A = 7] X] 51 2] Beam Association
719 (confirm)©| } 8 (allocation)§l o] € '&o] H.31 8 Beam Association(s) 7
7] R} Fo) AbAlof] Al 1Y ¥ (e.g., broadcast/dedicated signaling) T R &
ABZPAAE BB ZH Y H Y AGAES 7Nt R o] B
Uade $ast= Anzyge] s AEIZyd NEZFAARE 5 9

[111] o] & Eof, vhZro] Tx Beam #0,35 best beams 0.2 B 118 749 @k
712 Fo] s @ ¥l 2 Tx Beam #0 B/ #3& B310] Dol A $41&
s8acta 7S 4 vk B e, e U E AT AL Alzd g e {8
MBI 9 A E % Tx Beam #0,#39] 31 33HE A B I & ) (F)llA #lof Aol
e Bl Yagd S £33 ¢ Jvh Ee UEYIE @Eo] Bi1E best
beamsl] & BRI E 2 & —)F‘?SE%L FAE AT AEE G2

11\,% 2] tﬂ ) h_q.

[112] S 5 7R Aot wAl S S () UEYA AR 7w Q) BE 24 7Ek
ukal & ekl F 7h(search space, SS) B2 AA 7ls3slt). ¢ # 2 RMSI(remaining
system information) CORESET(control resource set)ll Th 5‘} R R VAR 2
A 7]k 1kl O & best beam (Y5 Beam Association) & A € gl o 24 AX =
Z= ot} vkl UssSe A () MEHZ A4 7|4t ““‘"O O F best beam (5=
Beam Association) 52 AN el o 24 AGE F= U

[113]  RMSIE A18+E 37]9 PBCHE 534 $418 = gle A28 BEEA,
o A, RMSIE B9l 7] H&E 93 A H(e.g, PRACH A4 F)oll th &t
A RS E38 4 9lth RMSI CORESET & @9l %7] 3 & 77 ol 4] RMSI]
ENS AT AYEY NEYL T A

[114]  NRolA] g2 37k 2 CORESETY ﬂ%ﬁHH 7rers) Ay R, g ke
CORESET(control resource set) 4ol 44 € 4= )t} CORESETS Ao} 213
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[115]

[116]

[117]

[118]

[119]

[120]

16

il
nv
e}
-3

S 98 AL E 9 MEoe|t) 7] A 5-& CORESET g AR E
otk g Tk 9ol EElE A& S F3skE Alo] Ad
A3t o = Aold 4= 9}, )2l CORESET®] &F1te] B4 & 1ko)
Q" 45 9t} oA, CSSE 913 CORESETZ USSE 9] & CORESET®]
% 9lTh 3=, 3lue] CORESET®) th=o] ©4 FkE0] Jold 5
olth. el A, CSSeF USS7F 5 g CORESET® A4 % Sth
A @), @to] 7] 4S8 £ FA o= UEL A7} 8l D2 best
beam S AA 7] o] H L, wpehA] @to] A2 o] RMSI 59 Al &8 HHE
4218 best beam S 222 A E g 4= gloh, - 2plo] A3 A B 7 best beam
(¢17] A best beam< UE7} A &3 57] A& E&& o v & 4= 9lr}) 4
9] %] 3t RMSI CORESET W ol ] RMSIZ &A1& &= Qi) ol & E9, 5713
BAE 58 e u), 2 7] B8 synchronization signal¥} PBCHE ¥ §}-5}11,
PBCHe¢] & RMSI CORESET®] th& AR 7} 234 4= it o] o] ¢
PBCHZ E3] x| A| ¥ RMSI CORESET- 57| 53 -2 beaml] 9] 3} 410}
St /A ¢ o, e 57 E5S 74 1 -8 3 Rx beame
2 83}o] 3% CORESET T 3} blind decoding& 3 & 5~ Ut}
o|F ghito] 7] &g ¢ A W EL AT dde] Bl 7ytato]
USSE A4 @ A 2dge 4 Ut oA, YEY T AH 79O Z best
beamE©] AA A 1 A A H best beams Aol USS7F A A€ 4= 9lth
W UIEY I AR 7wk A w ) @d A 7|k vk sfol B = WA
7hsdth dEE ddo] AE HES U EY I RudtH, HEYIE BiL
A3 W 3k A B A 3 FA(full set)S ©do] AT 4 T
Qo A A oFE Tx BeamE A BZ#H Y A E B £ B Y A E H
AL E R AEAE AR E AP Al71E 9 (e.g., MIB, SIB,RRC A 1€ ¥ &)
g 4= 9t} o A, Tx BeamE A B I Y A E YR EEAMEZd AEER
AP = EAE ARE YA F7] (e.g, 20ms, 40ms) 2 A 1E H ¥ ALY
PBCH %< E3lo] PBCH 7|7ttt Al 2 ¥ E = ot
Z g ERHOE Y EYIAE RRC A 2EYH 2 53] Tx-Rx Beam®l| o] g
ARz Y AEE gdo] v /) AFsta, sl d A EES]
8144 8}/8) &4 (activation/deactivation)& MAC CE(control element) & %31 4] ==
DCIZ 234 288 &= ), oA, th9] H|EE Zhz}o] B X g ¢) A E0
WY = v EWS oA 4 A EQ EA s/ EAG37t EA o' AAE 5
ot} &g B EWS MACCE 84 08 $£44 4= gt 2& gA3td
A B A ENA T Tx-Rx BeamS 7HA3le] Alo] A g AS S AEE 5
Qth gk v B shE A B Q] EA = Ao BRI} FAEHA
ori=vly 1A E 5 At W E YA 7F Rx Beam A A 8] 5 459 5= MAC
CES} & w2 o] Ahg-d = At
DCIE 3|4 4 ez NEE A3/H| 4 Wasts 4-5ol=

[

!
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1

.34 (ambiguity) 52 ¢l 7] 91814 MAC CE®ll th-&3t= A FA viAUF
(reliability mechanism)©] & 7-gt}h A3 4 vlAUZFo| & o1, 8] B DCI7F
&2 = FA1E elo] Wl v]Hlkste] B2 3len, o ] §_ g2 g=rt.
o o2, DClell £38 eI AE 29384 JE= dido] DCIE
G BT Y o2RE 5 Aeg, NAEZH ) lﬁr o #2842
T At
[121] w9 o)) A A 0Fa Tx Beamd A B ZH Y A E AH = ABZH E
AN E =W QHAE AR EVEY AT A AR Yol A ARG S e
A48 Aoz o AEE W QY AES XA FHE Zlolt), whekA, YIEH A7}
B0z Yl 44-g wAsy] e diol AT
[122] ol9} e vH g ) Asty] A i F sl E B ool A Ao M=
7 x| Fro] vhidko] B Ty e) HE 7P| ok 3 Tx EE Rx ¥ 19 &5
witel] Al 2d g 5= QI A, VA FE dEe] A AR ZHY EE
XA & ok 3= Rx BeamS A A3 & 5 Yk HEH A= AA WEHAT}
AL TX Beam & ¥ Alz1@ ¥ 3H= Alo] b g} whdo] 7HA 8 o 3k Tx
Beam (Z-& Rx beam)S ©HZoll 7l |29 & 4= givt. o] B¢ Bop B2 A3t
Ao A BEle AEo] FYPH R 9B S =AY &RV FIHE
glo UEYT AP EN S FHoE A & F vk A3 ol

N

=3
[123] Z- gato] Ao} Ay B vm2g - P u 7t E ARZE Y
Tx-Rx Beam association(s)& WIEY A7 da lernz HESAE T
19

MEZe el A HA = AHE- S Tx Beam 24 %03'5}71] HAE lﬂr

[124]  $el A A3k Tx Beam B & A BZ &) A EVF A
preferred Tx Beam©] A& A @& MBI #H ol A= BJE A
Aege = g v Y ELY A7 Tx Beam A8 & T4 22 ‘:‘173'3} 71

[125] A2, @ko] M HZ 9] ¥ 2 7HA 8 oF 3= Tx Beam(s)S W&
12 dedicated Al 29 Y T AL GRe Ao A do] AA R AFH A &
MBI E B tlad S Fador atis dio] & 8t
HES A7 AGEA A 48 58 11838l Tx Beam A& A4S
el 3l

[126]  wro]l B¢ H& 7} & oF 3= Tx Beam Q1 #2852 @] Bl
Ao A YEY AT A 2R T 5 ATt

[127] 38, SS9 USS Z-zbol] thaho] Tx Beameoll tl gt A HZH ) A E 52 44
2/ = Rx Beamdl] th 3k A4 o] 24 +3€E % vt 4 #H = RMSI 59

A 2~¥) A B7} Tx BeamS S-8A $A€ wf, sl Al =8 F R HE A (eg,

CSS T RMSI CORESET)& 31l 4 Tx Beam©] Y| & &7 A& £5 2
oldl ~g ylwto 7 AR 5= i) Wk, g F7] A5 EF5LQHAE
Hko @ zpalo] A28 ABE ALY 98 RUE Y sok &= Al Eeg,

M o tlo

I‘?x s oﬁ,
g
=

ad
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[128]

[129]

[130]
[131]

[132]

[133]

[134]

[135]
[136]

18

CSS T RMSI CORESET)E dto} & 4= it} & Wehe vk T1F SSell &= 48
7Fs 3}t

ot Ussel A vEQ A ~AEY FA4 FES %’4‘6'}04 HEYIE T
vto] Uss7h X8k W) 72 (coarse) W ol AR H A Y, B
@ik o] Rx Beam& £33 ZUE ¥ sofsts A B I xﬂE _EL CORESET
g Aa1d" 3 5 Yt gAY, vl ES = CORESET AR A Ao Ad
RUEE F7] 2 eI 58 S ABRZEH A AE ELL CORESET e

928 F 9 CORESET S Tx-Rx Beam paircl] o) 3t 3-8} 1] €] 5 Tx Beam¢l] T &
73 w71} Rx Beamoll o 3F A7 A4 WA} £ Tx Beam ¥} Rx Beam
EH‘&L vQ_ )é;{:! tﬂ—_o.. /‘ 0] {;].

<EAL AR FAH M >

Z71% 0 2 vhabo] B 315} best beam(s)< &1}2] Rx BeamS 714 3-8 w9
24 Aulo] A, i o9 Rx Beams S 7H8 3-8 v o] 74 A3 5 ot
229 93) 714 & oF Rx Beamol] th3t A B 7} U E S o 9 3]

o], Y EY a7} ko) A 11}2] Rx BeamS 71451 54 A7H-E 374
o T E Rx BeamE-S 0]-8&38e] 4L 3315,
A ARED T FL Qe FAL R GEe 54 AdE
= = = Tx BeamZ &4 ¢ u] A8 Rx Beam$
Aelgict, o] F ke 8 g Rx beame ©]-§-51¢] 54 & Tx beam T A A4
o)l A}e] A E-E ZH= Tx beam & Ha1 % & Qo *—o}}ﬂ =93} Rx
beam 2.2 G2 753
2ol Bag =% ), o] = Rx beam =
%83}, ZF Rx beam™d 2 T2 745 8 8y} & T 9] Tx beamE & H.aL8h=
AL e 4 9

2
il
it
il
o
N
i)
AN
N
1o
=)
245
il
E
i
—3
>
o
[¢]
oo
=]
it
tlo

5 22§ 1st, 2nd, 3rd best
o) A X & Z 38} A o] Ist best beam WA A9,
kO gt best beam TS B3 % vt B4 QA X = AFA Ao H A Y
HE T o8] AAE 5 ATk
=53 U}‘Eﬁ o 2, Y EY A wdto] thre] Rx BeamS 7HH & 7 9-ol th &k 573
Q38 55 Qo) o =4 A3 £ U 2 Tx-beam¥} 3l F Tx
Beama 'r“’\] 3} uj) A48+ Rx Beam®] 28-S e 4= qlo),
<Multiple beam observation>
Y E 9 39} @ik v 9] Tx-Rx Beam association©] 274 ¥, @d& E}-r«]
Tx Beamel] th &+ Alo} A Bl = v3d &+ 5 Ut ] }E}
BeamE ol thate] ©@@o] =4l T2 A& A o= Feftr] AT WY ]
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[137]  SlolA A58 ukel o), sfdo] 1Y wf opd® 2 {2 574 MNike.g.
symbol, subframe)ol| A &7 WaFo 27 AT 4= vk o, s T T2

Al 2] el o)) whe) s} o] o] ofdE 1 o] F Al 55“3%1 F 5 gt} kel
7ol 2] gl o] Ake] WS o] A Eojof &= A5, AU e Elel gl dat=
A HES 1 GAE, AHZE & Aol W Eo] A & 3t

[138] o] 9} o A oF A}ake Tx obd 21 Wl ¥ o} e} Rx o} 21 Wlol A &%
=3HA A& 5 vt wekA 712 53 @@ 7 Beam Association©] A & TR
Tx BeamEol] t]-&3}= 4| & T} & Rx BeamE 9] 2§02 A ¥ 31, @igo]
shbe] AR ZH Yol s 5UE Rx BeamThS 488 A9, @d& Z

AB X HE 3} Tx Beamol] 3 8kl = tlmyw-g 8 4= 9l o).

[139] ol3lol A= B} 48k A& © w5 Z(fallback operation) 5= 131
go] HU MBIy o)A th42] Tx BeamEol ik Eell= v &
F-84517] g Wi o] Albel o

[140] (1) Example 1: A B. ¢ 7]yt q] A&

[141] o] o] & Rx Beam %3= Tx BeamS A H X #¢] 7]gto & Mg 4= 9lt},

[142] ke A B g Q) vl thE Rx Beamd 4 -&38to] A|lo] A d UIzHEE AES

2= Qlt)h, d A, 9Ee B A B I ol ALEE = Tx Beamol] % 33 Rx
Beam& 7} 3} Ao Xﬂ%j_ Uade AR

[143] o] w), Y| E$ 3 9} w7k Tx-Rx Beam Association®]] uh&} ©&o] 2}
A B EH o)A 7HA 8 oF BFi= Tx Beam /%= Rx Beamo] Z4 € 4+ vt
7koF Beam Association 2 # gh@ro] 2} A B L gl ol A 7} s oF dhE Wl & o)
ol AAE 7%, Tx-Rx Beam 25 1Ho] 941 9744 € & o
g e Fte] Az oo E B -4 e W 2l tigk Bl =
gag e $az oz i 4= ) o]eh 22 4 9ol 7Rk S8l =
v]3 e ek thito] E Ao T4 2] Rx BeamE & A A -0 & X &5
At A, s AEZH Dol A Al A EEl= ‘4;7"’“’] TYE =
t}4=9] Tx Beam 2/%+ Rx Beam2 ©Hro] A €lsli= Ao 4 &7}
X849 g Uk

[144] E9%= AH 29 7]uke] v Aele] & & Yehilt) & odl M= fEY =9}
wiko] Z 8 (coordination) S E8] o] 371 2] Tx-Rx Beam & el o & Ao
A tzgd e A Eeria 74 o} EE & 99 4 = Beam Associations Tx
Beam3 Rx Beam2] 2% 0.2 T & 3] 01} Tx Beam7r 2 & Beam Association©]
HoE Fx 9t

[145] Tx Beam®F© & Beam Associationd 4 2|3} A& @de] A& W(preferred
beam) B30 & 285 4 At} d AN @EE 5 Tx Beam®l| thslo] ©hEo]
Ziélﬂ Rx Beam< K10 XA 7|4 && F5 Ut

[146] & EoolME B2 Y FBE 714 o] A& 3= Tx Beam ¢l Hl 2= E0]

3

K

P

O
O
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[147]

[148]

[149]

[150]
[151]

[152]

[153]

[154]

[155]

20

2 dedicated A 1¥ Y EE HREEJJAE Fohal 7HA sy, g, 4
Ao WM& 47) 9] Tx BeamE ol 23] 20 ek 7H4 83l

¥ o)A} Y| E S 39 @S (Tx Beam#0 - Rx Beam#1}, {Tx Beam#3 - Rx
Beam#2), {Tx Beam#10 - Rx Beam#3} &} =4 2 s 1} 2ol o g -4 1 4&9E
Bolgctar 7H4 o

gro] kel A BT Q) Yol A 81l Rx BeamThg AHS @ ThaL 74 %
A% e w zgH -4 9l 7 "3}l subframe #0941 = Tx Beam #07}
*}9“%4“7 7t s}, whelA], @S Tx Beam #0% B3 $41H = Ao ARE

23}7] 99, Rx Beam #1-2 2 &3] Ao} Y B E 2D & AT T

il‘jr. 7o v o & S qubframe #1014 = {Tx Beam #0, Rx Beam #1},
subframe #J-10]| 4] = {Tx Beam #3, Rx Beam #2}, subframe #J9l| 4= {Tx Beam
#10, Rx Beam #3}& 7} 310l Ao} A d )29 & A= = 9l

Auxg e g o] 7H4 8 of 81 Tx Beam©] A 12 ¥ % T, g
=4 Bz et V| EY A7 A 1Y E T Tx Beams 714 8b—, 7474 &
Tx Beam 2 & 3}7] @Qﬂmﬁwmeﬁﬂ4ﬁeﬂmtqq%% Ris
2= 9o}, shube] AR Qo] 270 2] Tx BeamE-& 74 8h = Al 1A% 0]
ﬁ%%oTﬂ?&ﬁ%%oﬂ4WU HB%m—}ﬂﬁﬂEﬂﬂE
tade FaE ¢ Ak & %QﬂﬂTMmmﬂmﬂRﬂmmﬂ7%%%,
UEE 3% Rx beam©ll &3 $=41& 38 o= vt

(2) Example 2: A& 7]5F H] 4 €

3, 49 BPLE, & th5+2| Beam Association Eo] vrido] A= A9 4
BPL ' & CORESET®| 414 5] A1} B3 1 CORESET Hl¢l] th4=¢] BPLE°|
AAE F5 9t

BPL & CORESET®] A4 ¥ = o o &, Jrzqle] 3 v dEs
2 A1 AB(E)o) = A1 BPLA 3 A ICORESET®] A7 5 a1, A2
A 2 (5)6]) 3= 72 BPLol| th3 A12CORESET] A4 € 5 3Tt

gake 7k AlE vt} O Rx Beam$ 2-8810] 72 548 F3T
oma YEAE s AEZ g WolA threl Ao HEES HAE
o] AL Fo] ARt 7hsE A8 i CORESETO] A4 ¥ =
Ul%*’? 9lth W ES A= Ao] AE £5 BRI 2EFAY
191 5e BEate] A Yo s & & 5 Uk UEH AT A0
ko] o} Zi= AL CORESETY A7k =vQl A& &8h= A&
o}
£ pCRICHSH §-ALeH B8] A S8 Alo] AE #E ANIEE T 75
Nk HE JELw A F7]| 2 B Hl*rﬂ‘-i /‘lil *%‘% Eato] AEu Y

=

i

3.

oty > o |
—1>m1mLii9,N
i

10 g X ogx ) ;2
o o mE yo |
Yo

q

HEEEﬂ‘” Zﬂoi MES = ﬁﬂ%/‘i.‘iﬁi‘ﬂ% of A dho] A2 & Rx
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BeamE < o] 45te] Bl = vlmay e = JE HU A AE FE AN
&% gluh o] Ao AEEe) 4" AS, @& A& HE TE Rx Beam
/L= Tx Beam$ AF&6te] BEQlE tad & 38 5 Ak A,

A E(5) vi} v} & CORESET®] A7 ¥ il .L, Z} CORESET w7t} tF& Tx Beam
/1L = Rx Beam©| A4 9 4+ 1t} £& CORESET®| st} A A4 ¥ a1, CORESET
el A A8 HE M2 gE gy FhE0 63*4% ATt

[156] H o A= A o] Al wlr} 4Fo] 3 Rx Beam 2/HE = Tx Beam®l 8 33t B4
Frol AAHE AL R A E 75 QT
[157] T 102 Bkl o] J A do] uhE Ao AE AL oAl g

[158] o} o Al A= Ao} ABE0] 271 A& 7HA G o, & EE 2 27
o] 4e] Ao} ABEo| e 4&E + % Ut

[159] HE$IE A2 ThE CORESETS A2 ThE A B 5ol A4 3toay gl
X & & Tx beamE¢l W) 3t PDCCH ZUE H & 35 =& A& 5 At}
T Lﬂéﬂﬁb 3t1te} CORESET HM AR GEAEEN AR & B4
TNES AR, A B FUHES VIO R ddo] ME THE Tx
BeamE ol T} & PDCCH EUE % & -r""@ = AN 5= vt o] uf Z
CORESET %3 &4 F7--& shv} o] o] Al & el M Aod ¢ qleh =
10014 3 A A AEa F HA A E /‘1EE}L g FIhEo] A E AL, A
WA Al o) ghal kol A ghdo] A WA Sl 8 Dt Tx Beam=
RUE Y, + W AlE Alo] B-Al 7ol A gho] = WA §- 494
& 23 Tx BeamS ZUE HahE AL dAgigl o, ol 5 A Aols AT
Ao g Bouhme oo e A =T £ 102 ZF CORESET =& §4 37
Tx Beam (EE %= Tx-Rx association) 2] ¥ 7] %] (linkage)7} U E 9] o)) o8] AA ==
thorsl Bk o] o A F SR o] FE 4 Q)

[160] 5 10 oA U ES] A9} G2 9]0 A A ¢kt Beam Association ¥4 & 58l Tx
Beam #0-2 best beam.©. &, Tx Beam #5% 2nd best beam 2. & 41 A 3} 31 2.,
UlES o) 98] B2 <] 8 Tx Beam ¢ Hl S 0] ARH o) Al2E ¥ Hivhal
7}7‘35}"“‘/} wa Y ES Tl o A MEZY Gl Alo] BRI AFEH =
Ao] A& AESo|gtE Fol vite] A g HEH Ak 7FA g
Y E 9] 3 9} ©2+9] Beam Association©] 27 o]l ¥l ZFEY B¢ R/EE
Aol el b2 ol dd Aol E g e A 17P 2849 75 Uk

[161] % 10004 2 WA A o] Al E-o] F(primary) PDCCH (Z-& primary CORESET),

i&

= WA Ao} Al Eo] H(secondary) PDCCH (Z-& secondary CORESET)& 4%
2= o)t} Z PDCCHS} % PDCCHE Best Beams 2| %41 91 & 2w & 4= vt
[162] & a% 217k o] Ajo] A E-Zo)| A A& thE Tx BeamE ol th &k A 2 th & B4
FNEL EYH o FAs D, EHAE UIad S FPE 5 o d2id,
chak o A B2 ] Q) #09) 43 Tx Beam #08 718 8F5L 5 PDCCHel| th ¢t
Bgols tlmg-g 3 ettt e 9 A B Y #1014 = Tx Beam #55
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7R3k 2 PDCCHO) 3t Eaol= v 29 & 583, fALsHA], e
A B9 9) #70 A Tx Beam #0-2 7} 831 5= PDCCHol thdt £ =
U] 798 485}, Tx Beam #5& 7}4 8l1 ¥ PDCCHel o ¢t &1 =
REEAR = S

[163] SHH, A B Y #0 & *ﬂiEﬂﬂ o] #13} o] shte] A EZ#H Y] el A best
beams 5 Y7 AL-gE =5 Q) o] A §- @& F PDCCHS} - PDCCH
B =o) tf3lo] Tx Beam #0°] A28t i 7} 80, 2 A B E S 58 &4 31H&
T S5 gtk o2 Y HEYAE 4 AE E R 7 8l of 3= Tx Beam&

]:]_1:? 2] ?ﬂ— /\E_ oh;’[_

[164]  Example 26 w29, @3- sj}o] A B2 Q) o)A th42] Tx BeamE
gk Eel= 1‘4:'“ S FPe 4 A Hug, 2AEY ol 2 W 293
o) B} A5 T4 5 A

[165] Azl ¥a gdto] 7148 oF 513z Tx Beamo| Al 19 % & 45, dd &
22 B2y o tste] Y EY A7 A|1E ¥ 3 Tx Beams 714 3} 3L Rx
Beam& A A sl Bt = vlmy - £ & gl oA, shute]

A EEH}?}OH 2709l Tx BeamE& 7} stete Al 19 Yol A$E 4, @t
A 42917} 3-& Tx Beamol] th &k E&91= o] 29 & F PDCCHOl A < §8]—31,
%H 4:9]7} W& Tx Beamoll o 3+ B8} = v] 59 & ¥ PDCCHAlA 3

[166] %118 gto] B8lE vz A 74 &) ofF 3= Tx Beam®] & ol &
Uit Zh 2o} A Eo Al Rx Beam 2 B4 F1F 52 FA5H7] $138ke] ©Eo]
7} A &l oF 8+ Tx Beam©]| Al 19 % 9 4= At}

[167] Z+ A B Qo A wido] 31Ul Tx BeamTHg 7H4E 749 ©d-2 271 9
Ao} AE-E B5F U3 Tx BeamS 7} 3l B4 -’alzl% TA g % 9la,
EE Tx Beamtg £ =99 u}e} F PDCCH %+ ¥ PDCCH % o = styik&

AL-gsle] BAl F3he AT T o

[168] ahitel CORESET’LH o thFo AEE0] e A S, @22 4 A E HE Tx-Rx
Beam pair7} $5 2] (implicit) <=4} ol whebA] A-&g vkl 7H4 e 5 ATk Tx-Rx
Beam pair 4-& &A1= | E9 A7 @gbol] A7 ¥ 8714 FEE Tx-Rx Beam
paird] ¢l 2ol upe} b &2 o2 AgE 5= vk Y ES A7} Tx-Rx Beam pair2]
AL 8 G A4 e AL, YEN 27} Tx Beamol 3 U E @
AEEZ AL 7jdto 2 HAsH= Ao d)4E 45 9l ). Tx-Rx Beam pair?]
g A7 dER o AR = AL, 1 H 4 &2l(e.g., primary beam,
secondary beam)oll &3] A1 & 127t AR HE A 5& LT 5 Ut

[169] (3) Example 3: 1 Rx Beam case

[170] 1 Rx Beam 7 0] 2~ whato] Hx| &k 4221 ¢t ]‘%(omm—dlrectlon Rx antenna) =

AF&3h7 U, @ be] B.318) Best Beams .5 = UH- 71 5 U ¢ Rx Beaml]

o8] 24¢E A2 Agu g = At MEHIE dEel Al L7 Rx
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Beam©| 2}&= A gk Z 71 8} ol A 1:}_/,\.9] Best BeamE < B3RS XA S 5
a1t} ko] th42 9] Best BeamE -2 Bl w, ZF Tx Beame ’%‘;‘é%‘ | 2835
Rx Beam 91 ¥ A& 37] B 18} 7]1}, Ti= B35} Tx BeamE 5 &Y ¥ Rx
Beamdl 23] 4 Tx BeamE S 7 R F% 3

[171]  RxBeamo| S¥at2 &, 9 BE o] 4l &0 tdto] 2 Tx Beams
7ARsta Bkl vad & w3 4 °ﬂ ZAt) Tx Beam Z} A& H 2
g2 449 4 Jules, @ o)M= 3k el Rx Beam T AF8-5}7]
W 5o, @& A A Al E-g 5}1}e] CORESETOE A A ste] EelE taY <

8 % 9

[172] el A Al J& vle} 7o) B Z Y E @ito] 7} & oF &1 Tx Beam©]
ANagE 9 49t o] AL, e ER Ar g tiete] Y EH AT}
A 299 3 Tx BeamS 7F4 33 Rx Beam S A Ao £l = T 2H &
2238} 4= gl t}, whok shubel A B g ¢l 27] 9] Tx BeamE & 7H4 8¢t

Aadgo)l AE A%, @2 7z Tx Beam PHo} B4 378 HE 2 A5k

galol= gagd g #38 F A

[173] <A =90l 716ke g 37 A 4>

[174] 9o A= wto] t}429] Tx BeamE 0l tf 3+ L8l = vl 59 & S8 6=
g AR D} T} © 2 Tx Beam?] %A =910l o8] 2} i 8 &4 k&
AARE 7] 9e S Aw B, o) &2 A A o= 919 Example 1,2,3°] 5
x89 9

[175] Tx Beam<] *r’?j 9= wdre) =4 Al ksl 2AE 4 vk oA E
Eo), 24 AWy 7t 22 W $A4 A7 A AR E 5 ATk

[176] % o2, @ro) th4=2] Tx BeamE©] e L= Uad & 3T 4,

g9 o)) whelA] Z Tx Beam®] B4 3 7kol] X35+
7H“|‘7}' AR Y 4 9tk = 1004 §2L SF#9] 52 PDCCH 4}
Beam #0°]) t 3 €4 E7ki.e, 5 PDCCHE 93 &4 F7H)& FA431aL, g
SF#7¢] - PDCCH Al £-0| 4] &= Tx Beam #5°1] T & &4 F-7k(i.e., ¥ PDCCHE
93 g F7He FAE 5 gl o] vl, 5 PDCCHE A8 T4 &
PDCCHE & &4 7 Bnoh o] B2 Ao A FRES 5h
oA, 3 PDCCH B4 F7+5 0] whdto] BEAE HE & A =8 Kofofs=
Ao A via«l A% gl Fzholgla & w), 5 PDCCH ® 4 &1k

N2} Ao e E2 FAE 1 5 PDCCH g4 F3H& N Bt} 22 M7 9
Aol Ad FHE E-’r“é%l? A

1771 A& g2 94 305 A2 92 DCIELES ETlE tad 7] A8
AbeE 5 9t} o & E0], 5 PDCCH ¥4 ¥ 31 TM(transmission
mode)-dedicated DCI 3 (e.g., LTE DCI format®] 7 - 2C2D)e] E&HI = HE
2% 8 AL&E a1, % PDCCH B4 372 TM-common DCI 3 % (e.g., fallback
2% 9] DCI format)e] BN E AE 52 AREE 5= o), thA] 23, 13 DCI

>~
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= el W) BA7F Aol E 5 vk 5 PDCCHel o &8k W<
TM-dedicated DCI X %ol §158 ¥ 31, 2 PDCCHell t-§-3}= W& TM-Common
DCI ¥ o] =€ 4= 3]

[178] =g UEHATAE O}ﬂf} 8= A 1) ulgl A Srol] AME-F = Tx Beam©]
gz A 4R8E 5 gt} o & £0], DL data A&l ek RS Hd3}7] Hé"}
DL @l that 2= vjazd & 5 PDCCHY] B4 &3kl A 3351
A 4o e ARE AGsty] 93 UL 5ol ek Bl iy
PDCCHY] B4 & kol A 3 d % gt}

[179] <CoMP 52} #|o] & 9§ t}= W] T3 (multiple beam observation)>

[180] - o] AN 5L Ao} A Y-S CoMP T2 o2 F41817] 8] AHeE 5
AT &2 Eof, ¢l 3 A& 2] g DPS(Dynamic transmission/reception Point
Selection)} JP(Joint Transmission)s 2] CoMP &2}o] Ao A def tsiA] 3=
A 515 & #7951 9 4] R A G 2 49 Tx B
A% BerdlE Y & SRS AN R SIe

[181] UEQ I E AR ‘%%‘ETH A A gy A el Wl of & SRR
ohUle} ol % A WL o) % Aol Hlo) el 4 AHE B we )
HEIE R 24 A7E 714 g B 2 ¥ Tx Beam 19 &5
1) a/mE wre] ZF A B 2o M E 71 s of 5 Tx Beam {1 ¥l 2 &
AN19g g 5 vk w3, o] 3 A1 d ® Uloll = 2 Tx Beamol] o 3 JR7}
23tE = 9t} A& So], 3% Tx Beameoll T3k U2 Y& 3 & ] ©hidol
744 8 oF B} QCL(Quasi-Colocation) 4 1., 3] & Tx Beam< H%3}+= A ol &
A B, (e.g., cell ID, virtual cell ID)E-©] &7 Al E € 5= Ut

[182]  Tx Beam '8 & T}& CORESET®] 444 4= 91 2™, CORESET vt} tH&
FUEY AE9 & QCLo] 7FYE & lth o & ol Y EH I =t
CSI-RS £EE-2 Ay A3} o] Aol A¢A|7] 3L, ZF CORESET vt o &
CSI-RS £E ¢} QCLH A $l&& Al2Ed T 4= 3Tt

[183] U3 AEz R A4S duby o)X G Jornd Eyd Almd Yol
o8 thE AE 2R e Ago]l AAE % et & o, MEAZE AN
Ao thak A BT ¥ Tx Beam 1 H A5 Ei= 9ol 7pA 8= A EZH S
¥ Tx Beam 1 &) 25 ol A ¥l whe} o] AL

A2d® i oA MBI Yol A9 DCleS o]-§3he] o] % Aol ¥ &

312 8 v} Wl @3 (multiple beam observation) 58 AN & 4 Q)T

[184] w3 gE ] BE2 S o] 83 S Al td ARy Aad"E ¢ o
d& o), EYAE TU A T2, DPS,IT, BE HHE 41 5 of @ 4o
o8 Aol A AEo] FHHE=AE YehE FRE DEAA S E
ATH.

[185] Ao] o) HhEE = A, vEEHE 4%"“ &t G RIF AL g o] = A
Nad¥gE F otk dE &
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Az U thge] WS g Begle v ad-g s o ot 4
Y EY A= Ao Ao ¥hEo] 2 g@cia ddo Al Al1d"H e 5 ot
U EQ = 7 Alo] AE X Tx Beamoll Al A3 Alo] Al d FH ] Q22
HhE g oo AP A ol/Al 19 ¥ 87, F PDCCHS - PDCCHRE Alo] A d
FTRE 7Y eld s 0 ZAS E5) whE Tk AP Fe/A2EH &
olt} o= ME & ol g2 W ES o] &3 54 tho]|MA[E] 7[H o= s4E
T T

[186] <& E0], BY Mrze o] thE A EE 4ol 4= thE CORESETE
Aol ¥ a1, Y E$] T & tHE CORESETE Aol 543 Alo] ARE ASS
91tk ZA e Alo] AR (e.g., PDCCH7F PHH &= AXE 2 A& A 54
ol xjo] AL}, A 2 tHE 9 X (e.g., frequency hopping)d 5= AT}

[187] &+, 9] o) A ] ¢+aF Tx-Rx Beam Association> BPL(Beam Pair Link)©] 2}
golg BY 4 9y, @t 7] A%, PBCHDMRS, 5 A 4 ¥ CSI-RS (e.g.,
Beam management2 ] 3 CSI-RS)G-ol| th & 54/H.31(e.g., preferred beam rE
strong beam list 5)Z 3 30}, o] F U ES A AP = HA sl Gikc)
ke palo] B EE & oF 31 Tx Beam, A1 5 2ol A] A1-§-3 Rx Beam
w2 238 538 A9 eg, FUEHE AE, £F, A8 A E
iz ol B o] AE)e] th¥ ARE AT 2 BPLE &5 5 Jlvh ¥,
BUHH NEEABZYY HE, £F AE, B AE AE 53 g At
wu|elo] A Ao 5 9o} oo dAE X gk o, RB A E 9} Zo] Fupae
wujolo) A Aol % Yt RUEH A EE AEFag 2 E S
Aeold &

[188] BPLY HE 2, Ao Aol gt Eel= tazds Al 4 &
CORESET®] 442 4= ¢\t}h. CORESET2 @zo] Alo] el o
v =md e fals o AFEE = A FhE A Q8] A A
91 t}. CORESET A A ol &= 8lte] &% 4ol Al CORESET % & & #438}7] %
A 7H/7 544 A9, 8 % CORESETS 2 U E # 8o} 3t A (e.g, ZHEHT
NE, &2, HBEIQ, A5 £ o] 52 A E), 3| F CORESERT A 714 8 oF
5} CCE(control channel element)-to-REG(resource element group) -3,
PDCCH-to-CCE 3%, &4 &2}, RS A4, REG ¥l S (bundle) 34| ¥ & &
CORESETO) A £l = v]mg & 337] 918 Rt 34 = ot

[189] 5 12 thE 4 #3o] 3 E = Y ES AL ] 749 4 o & Yehdo.

[190] 5 1204 71X HL g Y ES BAEa, 4 vprd BHE o d R
Hle 3 4= glrha 7H4 3t} B 7] 41 & (synchronization signal, SS) WL 7]

M4 gAlo A 7 7] A5 B Av g o &t W o g

Zo) t}o] JUES BT A5, T fdE 57 A5 EFNA AT

7+ ol &1 WS tE w g2} T Ao FAEH

[191] gre 27 A5 AW A WellA shel F7] AF o] FAlEE ALR
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=]

& 27 & aA A & F7] A el
g Aegc) 7] A% Yol AeE W vie s d F7] AE W
¥l PBCH(physical broadcast channel)?] t] % -& 88t l, PBCH 4 X.E
e F% &4 F Ik (common search space, CSS) H+
3h8}i= CORESETS &3 & ot o] v RMSI=
&8 A3 a3t Ay s1o] Jol IFE 5 3t
[193] w4 RMSI < ¢13F CORESET &= &% 4] T2 27] A4
Al A AeE 7] AE W AR el AR e A o] vhgA sttt o
v ¢2-& RMSIE ¢ §F CORESET £ 35 B4 72 “§7] 218, PBCH
2)/IE 3= PBCH DMRS'$} QCL #A o Attt 7E4 3 5 vt oA, ©a&
Tracking RS 2= o] & (wideband) ]} A4 DMRS7} 7] A& &5 3
QCLE A7} &S 7FA & & g} i, ¥iho] RMSIE 9 8k CORESET &
ZTE 2l 3743 CSIRS 7+9] QCLAAE 718 0 & HAWg 5 glr) v
aka) RMSI W42 98k CORESET & 3% B4 3257 A5 5,
Tracking RS, Wideband RS Z/%+= CSI-RS€F QCL' A4 € ik @ %7
%)

[192]

¢

N oot N g o
off (. XL fof

o

i

=

=

]

o

e

o

5
& LTES] SI 5
&

f
L
12
folr

19

(03

i

A& olF ZaA2oM F7] AE &5 AAE CSIRSE A4 g
o, ol & B8 7] & olF9 $4& Ad §7] A& 557 CSIRS 44

QCLe] A€ 4 ok

[194] %7 3% AR FPF @R olgz 1 W A8 & 91 CSI-RS A&
HEYABRE $A18 5 gt e CSI-RS o] 8 SA/RE 7|we s
Aol % s W E Y A 9 Tx Beam¥ ©'22] Rx BeamZl Association (i.e.,
BPL)& U EQ AR 7418 4 ot

[195] ©&H fE0] Fa 5 g oA aito] Alo] FH 4 HolH & 3517
o) &)= ol A 5% BPL A B 2 CORESET HXE.7} B5 d @81t}
o) &bo)) A=, BPLZ} CORESET A B2 Al 19 ¥ 3hi= Wy 2/E+= BPLY
CORESET 7F9] 9% @A & A9 2o 57| AE e 57 2% E53 QCL
DA AU F7) A F BFol] 4-33H= CSIRST A€ W& o
). obE a2 W& 27] 4 | F Beam Management 5 2] 5% 0.2
W ES A7 A% CSI-RSY AR W& ou 5 3

[196] <Z% &2 FZHCSS) & ©T-5F 24 T (USS)>

[197] o}z ol A €SS CSS7F A A ¥l = CORESET-S 2] v| &} i1, USS+= USS7H
47 ¥] &= CORESET %<& 973 % gt

[198] sk, Ussoll thek QCL A A ¢Ssoll that QCL A4 & A2 vHE 4 vk
o &, USS9} €SS Z4r7h& A & ThE CSI-RS £EE9) QCLE &+ AUth & o
o] 2, USSE USSE CSI-RSe QCLH i1, CSS+= 57] 4215 B QCLE
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9lt}. o]i= USSe] A4 @ro] B4 CSLRSE G418 w] AL-§-3F Rx beamS
|a5te] 22 B28 Saslal, €SS A - vde] 5] 2E BEE ST
P

[

u} A-&-3F Rx beam S ©]-& *ETM FA B FEEte g o U
[199] %= 129} Zo] thF Wl #=ol Tfﬁ% 749 RRC A4 ¢ @& CSSHUSSE
9] % CORESET-S RRC AI:L%?I%‘ 58 o] &8te] AARE %E}.
[200]  USS: ZF bt} v B9 A ke Al d A3 58 aLelshe], 5 12004 o R

Wl ghe) 2 AR g 4 glo) thAl Tel, USSE 2 BPLE R A7 é%‘* AT} HE,
SS9 A thae] ko] W CSSE RUEE & ¢ Jong E 12004 9
Z7l AE W v 2 A EE Ro] upEA s
[201]  E @E] o]FA TR U W"Ol old 2 W Av A& Held
9], o] A% wiro] ¥k E4 DCI 5& U=y 34 £ 5 vt o] o A&
o the| & 7] S e Zw B ate] et T F42 CSSE E9

Ussell vl ¥ %"Dﬂ ] 3) Zhvﬂ = Aol H}Wﬂ shh).

[202] tito] MR UhE 57| A5 BE2E &3 gl ol G2 1S5S BPLE
Ak 79wl Fato] 423 €SS x} o o] 7} o}t & 1 ¥ mir}

o2 4 g o A, e 2 Fahg Faldy] fEd MR uE

CORESETE | A €SS2 UE Y ok & &= Qlv}, Bt 7A 2 ol &, =
12614 ©o] B7] A& 1] #00] &8k obd R 1 “ave} B71 AE H #19]
3}z o2 1 W “pE BPL A A WTta 7p gk}, ol E I i “avol] Tt

z Eﬂ% =] A5 #09 QA E CSSl A AEE 2, obdE 1 K] “pell

W ke =) AlE Al 410 AAE CsSolA HEE a3l

[203] & OOMH Cssel §5i= o] A A gk ow, NR 59 &5 Al
AR AEE e F 52 AEE 5 vk gE 4ol D}E 7 A ES5
QCL #7A¢) = th49] cssEoll thE Bl = vlad g w3 = 3tk
tro] UE Y ) oF 3h= 7L Ussel] th 3 2w F2}o] th& CSSell A FaE
At

[204] B o] & AA oo AE ZHUsS BE &g ussel W Fxfo] s H =
Css7F v A A" 4 vk 2 BPLE & 819 BPLOl &8 USS(s)oll tht &
Fato] 4230 ¥ = €SS W= BPLO) A4 E 4 3tk o] v CSsEl T ¥ ZHE
AEE Zt7] e & 9len, cssEel tle ZUE g Al et 8d cssell @A
Ussel RUHY AE/ EgHon 249 5 Qo ok & 2 M2 GE
USSE0] 5 CSSE Zm 212 913 AL§8ls AL wiAlstA = gerh B
7} BPLol| )& A ol = 2 BPLell A€l CSS BE= Css& A8ty f1%
CORESET®l th & 2 e & A E7F 234 & it} Ei 7} USS 9] CORESET®]
a4 ¢ 7 5= CSS CORESET A K7} 5014 & §lt}. B= 7 CORESET
nlt} 2 o 2 BpLo| AA 3, ¢ U E S A2 58] ] CORESET A4l
ule} BPLAA S & £ 5 v

{

& iUl
rS& J%
m'r‘ m}l,: o

1

=]
=
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[205] S 7|2 Fe wdo] 3 AN Ag, BV AZ U oldR Yo FUY
2% 9lt) o) 9} e A USSS CSSE 5 YU CORESETON A -4 = = Ao

3
€SS9 A TAE AN E 5 ) o & 5o}, s}kl CORESETH ]| USS,
CSS7} ZEFH=R] o B USS/CSSE 9] 3F CORESETS] ZUE E A E,
USS/CSSE ¢ 3 CORESETS Al &% /3= USS(s)$ CSSTHE] pairing &1 %
So] ZF o Al RRC A 29 ¥ 52 B3t A A2 5 AUt

206] 2 e cssel] i vlmy e e u 89 ¢SS A€ BPLel uhet Rx
Beam< A A3 AU, UE S A o8] Rx Beam©] A/ 2 +% vt 4=
stel 7] AlE BE Yo e old 2 MEe] &3 Ag AF, e
Ussell G A E b2 o] £33 BY] AlE B5 e &% o] Rx Beame
CSSE t] 29 3}7] §138 Rx Beam Q. & 74 8 4= It} s w@hdo] Fr|H o8
Beam ManagementZ 582w 57] A% £50f & 54744 =L
glom wre 714 H o] JulolEF MY 7] AT 5 ARE VLR
CSS t] 2 o] 4 A}4-8F Rx Beam& A4 & 4= 91}, €SSell Wl & Rx beam & &.A]
o 7 9 USSOl A AL-4E3= Rx beam©] AF&H AU, i F7] A S &5 o d
2 o] Rt 71g H ol £ T A5 EFol g H4 ATl
At AAE = A

[207] o] kol A= 2 BPLE & CSS 3= CSS A A& 913 CORESET®| H 74 ¥ =
upolS A B.gkth. o) 9 &, ZF BPLY $-4 97 AAE 7 F(e.g. T BPL,
B BPL 5), BHAE 5& Fo|7] 98 ¢4 =7t &2 BPLel ti A%k CSS
= CSS A4S 98 CORESETe] A A€ 4= gt o 21 o], A% BPLY
8 98H= Tx Beamo] £ 3¢ 57| 213 85 0| Rx Beam #1° A7 ¥ A+,

1& Rx Beam #1& A-&38e] €SSl T8t el = A& S 3 < U

. Z= BPLY] A7 o] CSSoll th3k CORESET 4 X. 2 EUEE A E 59

3238 5% ok

[208] o] @ & BPLY] A& whto] =alahi= Ao] F R L vlo|E o] thg g0 E
o] H i AYe A sE nE & vk ¥ E A E vhE 2709 BPL
pairE, 53] Rx Beamo] T}& 2711 ¢] BPL pairgll & 271 9] CORESETE %=
278l Bl Z7rEo] B e AFY Aol A E A5, @i 271 €] CORESET=
Z shol A 97t ATk PR E S o ol & o], 7HeF CSS/USS7H
A= A9, v cssell $A4 A7 deka 7k s 4 vk wef F
USSEo] A& fAX= 49 &4 Z1, CORESET Q18 EE B = HE
Z=of) el UsSe] ¢4 =9 Tol dA8E & sl

[209] & thro] o] 8] Rx Beam S-S &F Al B0l A A 4= §13L, Rx BeamE 2|
AYPE] AR A 2 FXE A, 54 Rx Beamol th3te] F A OFDM 4 &°|
# o) E u) A ¥ A T A A OFDM A o] AL&5 A] &8 5 glofof gt
o] & 79 wr-& 3] Rx Beam©| %-§ 5= CORESET ¥ 4] &30

=

o o
- gt
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Ul 3le] A 4 OFDM 4] ol REG/CCEZ} vl ¥ A & =thal 7}24 B, whok
gE-AE 7] 7]‘(du1at10n)% A ke AL AA 7|7k & & 77} 9},

[210] tﬂrﬂ‘r*ﬂ A o] FHHE A$ Ao} % Rx Beamel] o & 4 37} @o}ok =y
SS/USS 3= USS/USS7t &4 Ahd el v 5 &= 7
of] T3t Rx BeamE©| A& o7k =2ty E”e‘
3 Rx Beam& AM&-3le] 5§24 FHEof o
%= 9t} 9o 4% Rx BeamE ©] 53 5
ey Fzkel S whE 4 k. dE S dolE v A
7F o g Frro] FAL EA] R E ol o A Ao R

o

ok 2
Hir %g
flo b

;

i f Oy Sy ok ol L
g oo rff do o AL 18

_,Vlje

i) o
=
s
il
o

4o o

w ¥ My

e

=

0

2

g UL Sk
f
o i
>

4

[211]

o oft
N
">,
fol

T
il
K-
@]
e
)
N
(o3
t
i

o
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£ 2o oy
N

AV

ot o
U rlo gz @

of
o
o 4
o
o
)3
do
N
i
lo

Rup U
N

o
s
i
flo
-
w
2}
=
M
to T

Rog oo
N
o
N
52
r]o 1=
onl
o

o & Ho
r i
M o

AN
-

i

e,
g N oox X

of
-
do

N
-

=

o 5
tlo
=
9
il
=,
o
(ol
e}

ool 12
r\l

5

— w

g

-

it

o

O

[212]

ﬂg Jm‘ 1
oo of

“
=
w2
4o

g
-

et
tlo
Sy
y

PO
jo

fetd
)
a
ol

k1
o
™

)

O
_}1_‘
o
flo
o
=
o4
S
o

o

o

fo

o f®)

o Q
it
ox
< -
o
=
i
do

1a]
)
W
ey
R
AN
N

& oox U‘T‘l ,
i
% 1 Ho

im
=

7 O o =
Im
-LN W o rlo
N
)
iy

Vel

UWZ# o5 44 & 4= 9t o] CORESET Wl = A&
M2 TE Rx Beamo] A4 & 9lth wWebd 4 917}
ﬁﬂbﬂﬂﬂﬂﬁt%ﬁiﬂﬂ%°”mﬂﬂﬂWde

497} =& g F7ho)| o) 3k Rx Beam™} A 3HA A8
Rx BeamE©¢] AA W @2 go|E v A & P&+ v},
gebo] wha ), o) U E Y A9k i 7ke] B & A (ambiguity) o] 7t

[213]

ol gE
1=
ol I#

tlo
ri

w
[¢]
&

m

il r;Q E,

o

[214]

doyo Oy fo =

fd

o
s

[215] <BPL 3} CORESET 712] Association >
[216] HEYAE AL 7 WE-S 29 % (sweeping)3HL, 3 ol =
=4 Bag e R 7y HE vt rbed g g AER 2T

olth, o] & 7Hlo & Y E ¢ = Z Tx Beam©| AHE-5 & AH
Auzgd JE &3 NE B AE AE)S A4sta gl A ¢4
J_—;]_ Aol

[217] o]l M= &2 & yvte & ¥ ¥ F o] A E x|k, A
=z

=
(g
o
(=2
1o

39 (eg.

[218] %mﬂa%g%%wmaﬁ% =Y FAskE A e A )
=

'50] %i% T 9)\5} wElbd gEe Y EHAAZEEH Hdie

| 2A5t0], 4 A g SFo) A A g Rx Beam ©] &3] 4l

428 5= 7 o) a}‘ﬂ/d &},

[219] ko] 22413k CORESET A4 ¥ 7} BPLo| 445 &= Ao 08 29, dEol
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7 ¢ 3 B24HS 53E AU, LE5EE 43 4 gtk utkekA| ZF BPLO)

5= TUE Y A E 2 CORESETY thdt BElRl= v & 3 & of

= RUEY AES X A7 l” R o] vpghA] st

[220] o) &fol| A= 7} BPLO] A& 5= ZUE E A E ¢} 2t CORESET®] &
Balole Yaye sadol st RUHY AES XA77] AF eSS
2w B}, o} o) A ol A BPLE Yl E 9 32| Tx Beam(s)¥ T2 2] Rx Beam(s)
7] linkageZ 908 4 ¢1t}. BPL 4 B3z @25 A 547l Tx Beam¥} Rx
Beam®] A9 52 A A &= Al 2@¥ Y = 9ok = BPL A BE ARl 3%
T2 RE ARZ AAHE W EYF Tx Beam™ 8] & Tx Beam©]
AL E = 21 AR E 7]uko @ dhdko] BUE Y §of 85 Tx Beam (Set)&
S EAEA Al adEeE WA o Hug 4 Qlrh e BPL-E H Al El)
A#E QCL 7F4ol gt s E &= gl

[221] (1) Example A: BPL ¥ CORESET 7%

[222] YE$]=: BPLYE 2 CORESETE AA s, 8T A HE F9 AT AN 1€,
= MAC CE £& £3t0] 9ol Agd 4= 9ot oA 8t
CORESETW ol A = &}1}e] BPLR| 7H48 € 5 9lom, gk &g
CORESETU o 4 = 5111¢] QCL 714 % 449 & ot o] & #8) viEH A=
7} grako] Al BPLE B U E ¥ A E 9} 8] BPL& 9138 v CORESET=(e. g,
localized/distributed)g A1 4 3} 31, Z CORESET'H & CORESET U EHE A E
A&k 2= 9Lt} o 7] 4] BPLE $loll Al ¥ 3% o], Tx beam(s), Rx beam(s), Tx-Rx
beam combination®] FE] 2 Al 219 ¥ = 5= At} Tx beam(s). 2= BPLO|
NaodgE 45 6H‘;LBPLC’] 4 5= Ao tate] ¢ & Tx beam(s)l
g5kl 7Hg 22 A A% S B E Rx beamS o] &3] RUEE & £

Ir o

e

Mz
rlr oo i

Ol

[223] o] W, CORESET ZUE# A E& 819 BPL ZUEHE A E9 A B Ao 7,

gre BpL BUE ¥ A ES 3g CORESETY] EUE ™ AERZ 7S &

91t} m a3l 9ol A AetglSo], 2 BPLolA o -5 Ao Al d ol th &
Z ) g% o] CORESET £ FE Alo] AR7}F A5 = Csse] A4S A%
CORESET®] 2 BPLE 2 A4 " 4 t}. o] u] CSS A4 -& 913 CORESET]
g3 RUE™ A EE &9 BPLY RUEH A Ed &84 & 5 3T CSS
= 0SS E 9] 8 CORESETL USS 9= th& BpLol thate] A o€ 4= Jlth. CSS
i CSSE 9] 3 CORESET®) o) &k QCL 7H4 o] USsst th2A A E 5
AT

[224] &t BPL ¥ & CORESET A Aot A& @ido] 7hg 8 oF 3h= @& Rx
Beam™ & CORESETS Al 1d 88t Ao 2 fA| g 5= gt} o] 79 BPLO]
RX beam 71 0 & AAE $% gt g¢@o] FEE F A= Rx Beam'd &
CORESET(s)°] 4742 4 911, 2 CORESETE & R UE Y A E T2 dHo
ANz2g® = 4 ot
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[225]  (2) Example B: CORESET '# BPL A4

[226] BPL# CORESET®] A ## A& A stes & of& WH & 7 CORESETHE
89 CORESET®] 2-4% ¥ BPLo| A4 € =% glct. o] 4-F, 4 BPLel th &
RUE] ¥ A E CORESET RUE E A EZ A€ 4 3ith. 2 CORESET
3% CORESETON A A Y3t A 271 e+ & 7H2 &= 9tk cSS7 AR = =
CORESETS &% wtate] BPL =)l wle} CORESETS] 7} 242 5 ot
3 th4=9] CSSE-S $14) th=2l CORESETE o] A4 74 ¢, th<l
CORESETE 3 9% CORESETLS TYUdH 449 & vk shte] F71 A%
2o &3l v old 21 W Ee] thate] BPLO| A4E A ¢, D
ol B HEo] TAE CSSE M T2 SR AMES] WE ot

[227] (3) Example C: BPL® CORESET®] 718 % 44

[228]  Example A)¥} Example B)2] 7%, BPL A 4/4] vl o] E 7] 2} CORESET
AR ulo| E )7 A8 & A5, Yl ES A7t 2 BPL/CORESET
HARL N29Ys gnitt BE QRS ubEsiA Al g s of dhrt= @il ol
9lt} o] 2 &)@y 98] YIE A7 BPL A A 2} CORESET A& S HAH o2

N2gesha, o] b SAE 5 Qe RaAdg A A% e 44T F
011‘4—
[229] 7 gk e Al o] BPLO] o Aol RUEH S 3= A 1Y dRlE
Zste g, BPL RUE Y Al Bl A 4] F21& sk Aol vk st
o]3= CORESET R U B @ A B = $Us7 248 5 gon, 2rgoa
©huhe BPL P U E @ A E 9} CORESET EUE ¥ A E7 325 49
oJ ol Al PDCCHoN &t ZUEH & 734+ 3

230] <& BPLEUEHY A= BPLER th/) A%E & 912, CORESET
2UEE 9 ) 449 5 Qok IES) A BPL A4l 819 BPLE
U E Y 8 2= 9l CORESET(s) A H.& %3471 74, ®& CORESET A4l
3% CORESETS A &30k 6t BPL A B8 LA 2 5 3.

231]  ©hgk CSSE $]8 CORESETS BPL FUEH E A B9} T 554 &gt =

Gk CSSE 9% CORESETS FUEH & +5 OJ\T?]' &2 & Tx BeamE<
£ 35 A BE A=A} S o3, Be BUHY 358
oo Al BE Al AR A A% £ 4 At

[232] ¥, BPL % CORESET A4 74 & 1:} g o3} o] 8" 4 ¢l

[233] (i) CORESETS] A 7bF 4 Aol -4 o2 4 =1, 33 CORESET®]
o] A ¥ = BPLO| 53 o2 w4 4= ¢lv}. CORESETW ¢ BPLA K.i= BPL
olel ~ & AW, YEYFE BPL Qe s vl W= = BPLARE T4 02
w7 3t © ¥ CORESET®] W% &&= BPLA E& HA T 4 Tt

[234] (i) CORESET ¥ BPLE S #-4 % o2 v T4 5 Slv},

[235] (i) CORESET#} BPLEF &% o 2 W79 5 9lvh. CORESET <! 2=} BPL
AR 7t EAo] MAE 4% 9th o2 7)) CORESETH ¢ ¥ 7} ] BPL B.7}
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FHo= vgE 5

[236] £ 1= CORESET®| 2} BPLE & A A ¥ 31, 8] 3}/4] &4 817} CORESET 99 2
7% 2% 9t} o] 7<% 7} BP(bandwidth part) P}tl BPL'Y CORESET] 52
A5 ojok 3= o] Atk ol @ Al 1d ¥ 2 F=E FolV] Hlshd
CORESETY] 7| B2l AR ES BF conflguratlon building block 2. & F/J 8} 3L,
U] E ¢ 3= o] 8 building block ] ?lﬁ—}»}l S AR AT

237] g, 2UE" AdE Fos JREERE AA 7}-“—6}134 HEYIE
REG-CCE "3, TxD, duration %-& Th57) A4 8a 1 Fol] shE 4 A%
CORESET®l W g 4= glth, W ES A= BPLAR S U E A EE A3 4
CORESET®] W% 5= BPLS 44T 5 At

[238]  E4 o] 5 Fo|7] $18}e] v E S A= BP(bandwidth part) S
adaptation/activation}= 2| $-A}5}A] CORESET/BPLE WA 4= Th.

[239] &3, NR-PDCCH %412 BPL &5 7] ol 771 3te] of 51, @& v
BPLE 4}¢] NR-PDCCHE 37 B ¥ st 2 & 449 & vk &8 thE
NR-PDCCH Al & Z 9] t} & BPLE ¢ 4] NR-PDCCHE ZUEH ¥ 3155 444

o]

[240] rﬂw BPLE 49 NR-PDCCH ZUE & 98] & Rx W A7l #A€
sepul el S o] 49 A Al29® EE MACCES T8 449 & JloH, sl
stalu g Eo) 2 F7F AAE A aelEofof

[241] DL A} Ade £2% 9% DMRS eIt} XEE I DLRS ¢HEV X ES
7Fe] & 7k(spatial) QCL 7} 0] DL Alo] ALl 5221.& 9l3] x| A€ = U

[242] wul &4 NR-PDCCHEZ £ QCLY] A4 & RRC ¥ MACCE A 21d ¥ &

[243] = 13%%%‘334 ol A dol) w2 v A= ek 7] St A Alo] AR
A el 22 vebdoh 9 A Wed FEshE A e Agd
244] = 13& Fx3} L IAFORRE TV NS EHFE H NAEE
38 Ao RN 71X o} A %715 49
A A2 A (1] AL *r7}7-q9-

A 4
2
e
N
>
O
W
~ o
U3
e
rlo
o rio
N
r_>,

o2 yo

o
0%
o%

o ¢
A0
oft
N,
b
o
e
oL

¢
=]
flo
2
2
b
_9_1_5
L
1o
w4
rz

Jul

3-8 o] g8t VA F o v A WES

71 A Soll B3 gheh(1310).
E’%’«l Wl 24 Bao] v]ekste] el Al Wt 7] A5 o] F4l
) 7] (beam association) A B.& A X FrH(1315). ¥ AA Rz, dEe
717‘7‘3—4 S 9 o A W T} 41 3 o] AAE W B (pain) =
AN ek u A AR, 2 el &ahE AW H Al Y
] olel auk 23al A, B Al W A 2ek AR

El
=3 5 ot

[245]

Y
ox
<
b
:g
[ﬂ

[246]

N,
nE—\‘lf‘“
={ L
X“u—‘rlo

Ir
o
°
_\2

[0 o 2y i
2 o @ >
[\
=L
3

[
it
td
-
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[247] gge 7 A F o2 e ¥ A HRE 418 TH1320).
[248] A2 W A A AR 7)Ekste] e A Alo] RE FAI6HL(1325),

= AEE A EFTH(1330). GES W AA HH o)
A o] % 27 o] Aol HlEo) wpekA, Ba) stE A Alo] Ao Bge
Zo) ALEE £ WL AT 5 vtk d A @S Foj k279 ] BE
© & 77y dAste] B R A Aol Ad e

[249] Hol % 27) o] 49l Wl HEL FY B EH Y UM ME TEAEE 4
kd A - Ve =

[250] ghe A 5o R RE Aok 27 o] el W A
A E(CORESET)E @ wto] #oji 27) ool ¥l A5 747 WU B dllof
3= RUE Y A EE 5 Ho & shutel ek 4 .

[251] wake Ao} 2H A E S tiste] 242 thE QCL(quasi co-location) 7H4 &
243t 4= ot} oA, @& Ao A NEE Aol HE UE
CSI-RS(channel state information-reference signal)E # QCL % 1t} L 7 5
ot} & o &, dir-e Ao] AL NEE T 9254 Ao AEE AT Al
Ao} 219 M| B CSI-RS(channel state information-reference signal)®} QCL
g 7t Eta, 3E Aol ARE A A2 Alo] AL ANEE TV AE
EE3 QCL Hthar 7H S 5 AU

252] & 14% B el o A el wE B8 A28 100)0 4 9] 714 =(105)
2 gh(110)] TS EAIES 550l

[253] 541 22 Al28100)S 2FEFEkstel e ] 9 El skl 1A =(105)
el Gk(110)& EA S A R, T4 B4 Al 2 8(100)2 3h o] el 7R =
2/ st ojate] kg X3 4 Al

[254]  71AE(105)L F2(Tx) Hlo B ZEA|A(115), A& Hx71(120), $4171(125),
4222 obE| Uh(130), X2 A A (180), ¥l 5.2 (185), +4171(190), A & &% 71(195),
2= dlo)E] R A A (197)F ¥ 4=tk 18 AL, DE(110)2 FA(Tx)
dlol e =2 A4 (165), A8 ¥ 27](170), A1 71(175), &4 QHHIV(135),
= 2 A4 (155), ¥l 2.8 (160), =21 71(140), A & H227](155), 41 H ¥
Z 2 A A (15008 F8T 5 UTh $541 QHel v (130, 135)7F 2H2E 7141 51(105) B
i (110)o0 A B E BAIEH o] UAI T, 712 F(105) B TR (110)2 EH5 712
&2 ot U B Ty sta ot ek, ¥ g ol whE 7] A 5(105) R
©+(110)< MIMO(Multiple Input Multiple Output) Al 2= 88 A| &t} L9, &
b of] whE 7] 2] F(105)-2 SU-MIMO(Single User-MIMO) MU-MIMO(Multi
User-MIMO) 2] 258 A48 4 o).

[255]  &}aE A A A, 2 dole Z2AAM115E EHY to|HE FAs,
28 B dole & £Msle], s, 2P EUF HolElE

il
o
N
N
o
o
0
fir
2
°
>
o
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Qe 2 aa Wzstel(EE AR g atel), Mx YR ECHOIE ARENE
AT A% ME7) (1200 o] Hlole] JBET FAR A RES 52 °
Al A BEY 2EYE AT

2s6]  AlE WMAZI(120)%, HelE ¥ FAR AR ES ThE el o) & £
(125)2 A48T ol ), 27e] £ JEL vlole] A8, AR A,
Azel AE 7D S5 QT A7) A8 F716) A, TR A EFol

Ao B $49 F5 QYrh Gd3 AEEL Fu B8 o5 3(FDM), A
Z 2= 1235t 15 3HOFDM), Al & & t} 5 3HTDM), = = 78 E}"s‘ﬁr(CDM)
AEL F At
[257] 2171125 A
AT ER W33}

=0

>.
i
i
fo
I~
im
i)
o
H oy
>,
_?L
12
2
il
.QL
L
e
o,
Lo
o
L
b
lJ

T

b ooz

[}

i} }_n
o
B oo
o
“‘%

capd

3

[
IN
M
iz}
)
ot

{

74 %](u converting) 0}01 4 AE-g 3

T 4 pc
a7t 28], $41 ekl U (130)E EA
&

Aol 233 57
YU NEE G

4 >

>
>

A,

mlm

[258] G (110)9] of

)\)\]

-

3 1]‘/}(135)L VAT O RZHE Y P NE
1(140) 2 A F3e), =2 7[(140)E 21" A EE
=R Z 9 Fyh4= th$ 71 ¥ B (downconverting)),
X =2 B B x7)(145)F A"
E2 Bxsd Ad 4L 98 ol & TEAA (155 AT
71(145) 5 T2 A M (1552 5§ 3} FE A0 3 Fop 37
215 gol g AEEof tha] v ol 1 X5 st
/}:1‘?{2’] FARAANEQ HoH AE FAHAE & 6}3_', tl] o]
& A (Rx) Hlo) Bl ZRAA (15002 A 3-gtc). 4l dlolE
A1(150)% ©) 1E1 A FAXNES HE2EAE
demapping))a+i, ] 1 E] 2] " (deinterleaving) 3t 3, Tl 4 8}, &€
tlolEH & ‘?3“4
[260] A E27](145) 2D 541 dlol B Z2 A A (150)0l o] g A el= 242
71 A F=(105)e) A1 9] A& I 27](120) D 2 w0 B LR A (115)0] 2] g

g ol thal AH A ot
[261] GEh(110)2 A3 3 Aol A, $41 dlol 8 ZZ A A (165)F Eef3 Hl o]

A &) 3}, sl o] Bl ﬁ%-‘é—g A W2 7](170)& ol ¥ g%g—%
1&%9‘ /\EF)—_ 4~/\]7](175)E
de 52 2 A, AFH A

1321—/& =) /\01-—& EL /\]Eﬁ_
1%

Al71E s

o = mf o M
Nl

AO
X

> I‘_,

)

]

_.{
I
Oﬂmnrﬂ
i,
'_u“h’
¢
N

H
2
& &

LY

E

oz O

o
o

[¢]

Yo ot ot
o >
0o o

NN
1o ol oX
Ay e g fo
At
P

AlH}
mﬂ

2!
o

[259]

o

e >, o

o =
o —“ o ko)
= o

ﬂilﬂ o, >

tlo ~, o

i:]

é

“H

I IL [ o>
oﬂ

5
i)

lfﬁ

Algte] o35} shal A
Xﬂ-"ﬂ T Stk **171(17 e HEEY 2E
NEE LY, 185 FAT < =
1A 5(105) 22 A e g B 1A Fell A 2 $a17
RE(Radio Frequency) F-A 2 & 74449 5% v}

[262] 71 1%(105)01] A, G102 RE A A A 37 A e U(130) 5 £-3
A 3, #2071 (100)E S % AFEA NS AP BES S 5P

PN 1
mlm

> Ay ol =
0:02"‘4
P‘_I_"

Samsung Exhibit 1032, Page 392 of 620



WO 2018/016907 PCT/KR2017/007869

35
o]0y A}, Al - B 27](195)%= o] AEEE Hglsld, g Aol tial A8
FYa AEE 9 go)E A8 FAHXNE ATk A dlo]E ZEAAAINE
dlolE A& 2425 A g ste], d (110 ZRE D45 EfY dolEl &
L eakii=3

[263] k(110) 2 71 A 5(105) 242k 3= Z A A (155, 180)= 4 247 T ik(110) ¥
725 (105) A1 8 BAE AN (A E S0l Alol, 27, Bl )@} Aze
ﬁi%ﬂ/\i%(lss 180)& T2 I =& 2 glo]E & A 4atE v 2

51160, 185)E 3 AAE 5= Atk W R 2] (160, 185)= Z 2 A A (180)°]
Az E o] e uold Alxw, o) Ze] Aol A, E Unt 5+ (general files)E &
i

[264] X & A4 (155, 180)3= A E & & (controller), W}°] 22 71 E E & (microcontroller),
nlo) & 3 & A A (microprocessor), PFO]| T2 7 FE] (mlcrocomputer) FOoZLE
A9 ok FH, T2 AA (155, 180)F SH= 9l o] (hardware) =
3 9l o] (firmware), 2= ZE 9o, = ol &) Aol ol T-d2 9
=g o] & o] &&te] B o) AN G E T3 Ao, EEE S
438t % = -4 ¥l ASICs(application specific integrated circuits) %=+= DSPs(digital
signal processors), DSPDs(digital signal processing devices), PLDs(programmable
logic devices), FPGAs(field programmable gate arrays) 5 ©] 3 2 Al 4] (155, 180)°l
T-HE A

[265)  #H, B} AZEOIF o) §3te] ¥ o] AN B T A=
Al B RS B BAEE SUNE R WA £ B 5
TS ES BAlol} AZEd7 TR 5 gov), B PEe £ 5

JEE FAE Bo] BE AZEY O E TEA (155, 180) el -H] H A
o] 2.2] (160, 185)°l #|4 = o 3 2 A A (155, 180)°l <] 3l ?E% ATH.

[266] g 7|2 Fo) T A Al AR ES ) Abe] o] 741 QlE o] &
TR EZ go|o]E 54l Al2=wlel A 2 ¢el X OSI(open system
interconnection) F. 2 2] 39 371 #lo]o} & 71 22 A 1 #lelo(L1), Al 2
glolo(L2), © Al 3 dolol(L3)E ¥-FE F Aok & dolol= 471 Al 1
glojolol] &35t B8] AYS 3 AR HAE AH| 2E AlF ¢} RRC(Radio
Resource Control) @] 0] o] & A7) A 3 @l o] o] of] 43} UES} U E S A Aol &)
Aol A ALES ATt @, /A FE T4 FA W EY A RRC
#olo] & E38) RRC A A& e =+ 9L

[267] ol Aloll A A g AAdEL B dEe FALAETR EWEC & FHE
AE ASo|th 4 AL BE EF L HE HWAA Aol gle &
Aez el Ao g Hojof 3t} 2 FAL A BE AL & ALY

S A e G2 AN S AT 2, U F8LE L
s45¢ Astel B o] oS FABE AR s 2 )
AANEAN ABEE S £AE WBE 5 Ak ol Aol g Y
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FA ol ER L the AA oo 3 4= glar, T thE A A4 g8
FA e 2R w4 " 5 vk £33 T A A HAIA L 1S HATE A
ore R TEEg AYste] A S FASAY HY Fo] B A M2
Ao g XY F A& AT
268] B e Eoubmo] gal 9 HeA 548 Yo uA] g oM vE
P& TASE F Y-S TN A At whEkA, A1 e FAE
BE ol A A g o2 A o] = ob Y EH AL dl A F ] AL
e Ho]of gt} Bk o] W= AR A Tahe gl sl o)
AAEo]of 3har, B g ol SUHE e el Ao BE RS & L
W 9lol] Eeg T}
24 o1 875 A

[269]  At%E uiel o] Hodg e vhokdk B B4l Alwle] A8 4 Al

r
it

m

o

d

L
ol oX
fo r
i
o
ol

o
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(78 1)

(738} 5]

[871% 6]

(7413 7]

[ 7% 8]

37

3794

B B A 2Eo A o] 818 A Ao JRE FAISHE W
Ao A,

ANA T o2 RE, 7] Bl Al W Y] 1A e 4l ke w
o1 7] (beam association) 4 B.& FAlsHE @A 2

A7 W AA ARl 7| ZEe] A7) SR A Aol FRE UYEE =Y
sare 3 Aol A BHE AEE AN Este DA E 238t
A7) W AA A RE, A e 4 fla A7) 714 5] 21 ol
AA E W A (pair) & H o] 274 o] A Al 6L,

237] ek e A A ARl ol KA E A o) 27 o] el ’l
Aol ulelA, A7) B stgE I Alo] Ao EEdE HE AHEE
S WS s, SR A Ao AR FA Y

A 18l QoM A7 W A B R,

Zh W] Aol) &= A W 2 A H] S o) = shube] R Qe ARk
E3ta ), e A W QE et FA H] JIEAS BF Z96)s,
shaFe o Alo] B A

A 1ol hofA,

A7) AT 27 o) ake] W] HEL BY B I o] AR e
AEE Aol 7zt AA ==, g A Aol FR A .

o} @”8]— s
A7) 4 AR Ane 7] gikel 24 A 8o 7] wste) 851
AQl, st A Alo] R A Y

A7) ke A7) 7| A FoRRE A7) Hoj® 27 o]/l Hl A&l
77 A A ¥ = Ao A9 A E(CORESEDE % 47] ddo] 7] How
27 o)Fel Wl =S 24 R UEH dof 5t BUE Y AMEE F

o] & sjtol) et A BE FASHE, stdH A Ao AR 4 W,

A 5 goll oA,

A7) Ske A7) Aol A N EE tldte] 2H2t ok & QCL(quasi
co-location) 7+ & 2-&38=, 3lFH I Ao AR 41 WY,

Al 6 Gl lolA,

A7) e A7) Ao] A N EE ZhZbo] A & ThE CSI-RS(channel state
information-reference signal)E 3 QCL ¥ 1t} a1 714 51z, 8135 =1 A of
HE A .

Al 6ol LA,

T
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(7% 9]

~
o

d
O+
_
2

87 12]

[ 13]

(7318 14]

38

A7) e A7) Aol AP AEE F G54 Ao ARE YAl
A o] A4 M| E & CSI-RS(channel state information-reference signal) 2} QCL
Hvia s, T Aol ARE Y A2 Ao A A EE FY
A% %34 QCL H9ltha sk, a2 Alo] B 4l W,

A 1 el gholA,

A7) ke 7] Hojm a7 W A5 tgte] M2 HEFANES
Zbzt dAstel 47) B st A Alo] ] EERIE HES

A &b, shaFg A Alo] B Al .
T BN Al "o A 7] A 5ro) Bt A Al ARE FAlshE Wl

o]

ako] =1 Wk A7) 7] A= e] £ §7ke] Wl A 7] (beam association)
RBE A7) @it $A8E A, 2
7
&}
7

e
£
fr
i
o
o

W 1A ARl 7] ZEte] A7) SHFE A Ao B R
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METHODS AND APPARATUSES OF DETERMINING QUASI CO-
LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERATIONS

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] The present application claims the benefit of and priority to a provisional U.S. Patent
Application Serial No. 62/754,165, filed on November 1, 2018, entitled “Method and Apparatus
for Spatial QCL assumptions with Overlapped CORESETs,” with Attorney Docket No. US75368
(hereinafter referred to as “US75368 application”). The disclosure of the US75368 application is

hereby incorporated fully by reference into the present application.

FIELD
[0002] The present disclosure generally relates to wireless communications, and more
particularly, to methods and apparatuses of determining Quasi Co-Location (QCL) assumptions

for beam operations.

BACKGROUND
[0003] The next generation (e.g., Fifth Generation (5G) New Radio (NR)) wireless

communication system may utilize beamforming technologies to provide directional
communications. For example, a User Equipment (UE) may perform beam operations to switch
its beam(s) to transmit or receive channels or resources. Each beam the UE applies may be
considered as a spatial domain filter that is determined by a corresponding QCL assumption.
[0004] However, current specifications for the next generation wireless communication
system may cause a UE to perform unfavorable beam switching when the UE is configured with
multiple Control Resource Sets (CORESETSs). In addition, although the next generation wireless
communication system enables utilizing a flexible resource allocation scheme, a UE is likely
unable to decide which QCL assumption to use due to the ambiguity of the current specifications
for the next generation wireless communication system.

[0005] Therefore, there is a need in the art for methods and apparatuses of determining QCL

assumptions for beam operations when multiple CORESETSs are configured to a UE.

SUMMARY

[0006] The present disclosure is directed to methods and apparatuses for determining QCL
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assumptions.

[0007] According to an aspect of the present disclosure, a UE is provided. The UE includes
one or more non-transitory computer-readable media having computer-executable instructions
embodied thereon and at least one processor coupled to the one or more non-transitory computer-
readable media. The at least one processor is configured to execute the computer-executable
instructions to monitor at least one of multiple CORESETS configured for the UE within an active
BWP of a serving cell in a time slot, and apply a first QCL assumption of a first CORESET of a
set of one or more monitored CORESETSs to receive an aperiodic Channel Status Information-
Reference Signal (CSI-RS). The first CORESET may be associated with a monitored search space
configured with a lowest CORESET Identity (ID) among the set of one or more monitored
CORESETs.

[0008] According to another aspect of the present disclosure, a UE is provided. The UE
includes one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon and at least one processor coupled to the one or more non-transitory
computer-readable media. The at least one processor is configured to execute the computer-
executable instructions to monitor at least one of multiple CORESETs configured for the UE
within an active BWP of a serving cell in a time slot, receive Downlink Control Information (DCI)
scheduling a Physical Downlink Shared Channel (PDSCH) from a Physical Downlink Control
Channel (PDCCH), and apply a QCL assumption for reception of the PDCCH to receive the
PDSCH, when a scheduling offset between a last symbol of the PDCCH carrying the DCI and a
first symbol of the PDSCH is less than a threshold. The PDCCH may be transmitted in one of a
set of one or more monitored CORESETS, and the one of the set of one or more monitored
CORESETs may be associated with a monitored search space configured with a lowest CORESET
ID among the set of one or more monitored CORESETs.

[0009] According to another aspect of the present disclosure, a method of wireless
communications is provided. The method includes monitoring, by a UE, at least one of multiple
CORESETs configured for the UE within an active BWP of a serving cell in a time slot, and
applying, by the UE, a first QCL assumption of a first CORESET of the set of one or more
monitored CORESETS to receive an aperiodic CSI-RS. The first CORESET may be associated
with a monitored search space configured with a lowest CORESET ID among the set of one or

more monitored CORESETsSs.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Aspects of the present disclosure are best understood from the following detailed
description when read with the accompanying figures. Various features are not drawn to scale.
Dimensions of various features may be arbitrarily increased or reduced for clarity of discussion.
[0011] Fig. 1 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0012] Fig. 2 is a schematic diagram illustrating multiple CORESETsSs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0013] Fig. 3 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0014] Fig. 4 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0015] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the
time domain, in accordance with an example implementation of the present disclosure.

[0016] Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a PDSCH, and a
CORESET are overlapped in the time domain, in accordance with an example implementation of
the present disclosure.

[0017] Fig. 7 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0018] Fig. 8 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with an example implementation of the present disclosure.

[0019] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless
communication system, in accordance with an example implementation of the present disclosure.
[0020] Fig. 10 is a block diagram illustrating a node for wireless communication, in

accordance with various aspects of the present disclosure.

DETAILED DESCRIPTION
[0021] The following description contains specific information pertaining to example
implementations in the present disclosure. The drawings in the present disclosure and their

accompanying detailed description are directed to merely example implementations. However, the
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present disclosure is not limited to merely these example implementations. Other variations and
implementations of the present disclosure will occur to those skilled in the art. Unless noted
otherwise, like or corresponding elements among the figures may be indicated by like or
corresponding reference numerals. Moreover, the drawings and illustrations in the present
disclosure are generally not to scale and are not intended to correspond to actual relative
dimensions.

[0022] For the purpose of consistency and ease of understanding, like features may be
identified (although, in some examples, not shown) by the same numerals in the example figures.
However, the features in different implementations may be differed in other respects, and thus
shall not be narrowly confined to what is shown in the figures.

[0023] The description uses the phrases “in one implementation,” or “in some
implementations,” which may each refer to one or more of the same or different implementations.
The term “coupled” is defined as connected, whether directly or indirectly through intervening
components, and is not necessarily limited to physical connections. The term “comprising,” when
utilized, means “including, but not necessarily limited to; it specifically indicates open-ended
inclusion or membership in the so-described combination, group, series and the equivalent. The
expression “at least one of A, B and C” or “at least one of the following: A, B and C” means “only
A, or only B, or only C, or any combination of A, B and C.”

[0024] Additionally, for the purposes of explanation and non-limitation, specific details, such
as functional entities, techniques, protocols, standard, and the like are set forth for providing an
understanding of the described technology. In other examples, detailed description of well-known
methods, technologies, systems, architectures, and the like are omitted so as not to obscure the
description with unnecessary details.

[0025] Persons skilled in the art will immediately recognize that any network function(s) or
algorithm(s) described in the present disclosure may be implemented by hardware, software or a
combination of software and hardware. Described functions may correspond to modules which
may be software, hardware, firmware, or any combination thereof. The software implementation
may comprise computer executable instructions stored on computer readable medium such as
memory or other type of storage devices. For example, one or more microprocessors or general-
purpose computers with communication processing capability may be programmed with

corresponding executable instructions and carry out the described network function(s) or
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algorithm(s). The microprocessors or general-purpose computers may be formed of Applications
Specific Integrated Circuitry (ASIC), programmable logic arrays, and/or using one or more Digital
Signal Processor (DSPs). Although some of the example implementations described in this
specification are oriented to software installed and executing on computer hardware, nevertheless,
alternative example implementations implemented as firmware or as hardware or combination of
hardware and software are well within the scope of the present disclosure.

[0026] The computer readable medium includes but is not limited to Random Access Memory
(RAM), Read Only Memory (ROM), Erasable Programmable Read-Only Memory (EPROM),
Electrically Erasable Programmable Read-Only Memory (EEPROM), flash memory, Compact
Disc Read-Only Memory (CD-ROM), magnetic cassettes, magnetic tape, magnetic disk storage,
or any other equivalent medium capable of storing computer-readable instructions.

[0027] A radio communication network architecture (e.g., a Long Term Evolution (LTE)
system, an LTE-Advanced (LTE-A) system, an LTE-Advanced Pro system, or a 5G New Radio
(NR) Radio Access Network (RAN)) typically includes at least one Base Station (BS), at least one
User Equipment (UE), and one or more optional network elements that provide connection towards
anetwork. The UE communicates with the network (e.g., a Core Network (CN), an Evolved Packet
Core (EPC) network, an Evolved Universal Terrestrial Radio Access Network (E-UTRAN), a 5G
Core (5GC), or an internet), through a RAN established by one or more BSs.

[0028] It should be noted that, in the present application, a UE may include, but is not limited
to, a mobile station, a mobile terminal or device, a user communication radio terminal. For example,
a UE may be a portable radio equipment, which includes, but is not limited to, a mobile phone, a
tablet, a wearable device, a sensor, a vehicle, or a Personal Digital Assistant (PDA) with wireless
communication capability. The UE is configured to receive and transmit signals over an air
interface to one or more cells in a radio access network.

[0029] A BS may be configured to provide communication services according to at least one
of the following Radio Access Technologies (RATs): Worldwide Interoperability for Microwave
Access (WiMAX), Global System for Mobile communications (GSM, often referred to as 2G),
GSM Enhanced Data rates for GSM Evolution (EDGE) Radio Access Network (GERAN), General
Packet Radio Service (GPRS), Universal Mobile Telecommunication System (UMTS, often
referred to as 3G) based on basic Wideband-Code Division Multiple Access (W-CDMA), High-
Speed Packet Access (HSPA), LTE, LTE-A, eLTE (evolved LTE, e.g., LTE connected to 5SGC),
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NR (often referred to as 5G), and/or LTE-A Pro. However, the scope of the present application
should not be limited to the above-mentioned protocols.

[0030] A BS may include, but is not limited to, a node B (NB) as in the UMTS, an evolved
Node B (eNB) as in the LTE or LTE-A, a Radio Network Controller (RNC) as in the UMTS, a
Base Station Controller (BSC) as in the GSM/GERAN, a ng-eNB as in an Evolved Universal
Terrestrial Radio Access (E-UTRA) BS in connection with the 5SGC, a next generation Node B
(gNB) as in the 5G-RAN, and any other apparatus capable of controlling radio communication and
managing radio resources within a cell. The BS may serve one or more UEs through a radio
interface.

[0031] The BS is operable to provide radio coverage to a specific geographical area using a
plurality of cells forming the radio access network. The BS supports the operations of the cells.
Each cell is operable to provide services to at least one UE within its radio coverage. More
specifically, each cell (often referred to as a serving cell) provides services to serve one or more
UESs within its radio coverage (e.g., each cell schedules the Downlink (DL) and optionally uplink
resources to at least one UE within its radio coverage for DL and optionally uplink packet
transmissions). The BS can communicate with one or more UEs in the radio communication
system through the plurality of cells. A cell may allocate Sidelink (SL) resources for supporting
Proximity Service (ProSe) or Vehicle to Everything (V2X) service. Each cell may have overlapped
coverage areas with other cells.

[0032] As discussed above, the frame structure for NR is to support flexible configurations
for accommodating various next generation (e.g., 5G) communication requirements, such as
Enhanced Mobile Broadband (eMBB), Massive Machine Type Communication (mMTC), Ultra-
Reliable and Low-Latency Communication (URLLC), while fulfilling high reliability, high data
rate and low latency requirements. The Orthogonal Frequency-Division Multiplexing (OFDM)
technology as agreed in the 3" Generation Partnership Project (3GPP) may serve as a baseline for
NR waveform. The scalable OFDM numerology, such as the adaptive sub-carrier spacing, the
channel bandwidth, and the Cyclic Prefix (CP) may also be used. Additionally, two coding
schemes are considered for NR: (1) Low-Density Parity-Check (LDPC) code and (2) Polar Code.
The coding scheme adaption may be configured based on the channel conditions and/or the service
applications.

[0033] Moreover, it is also considered that in a transmission time interval TX of a single NR
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frame, a DL transmission data, a guard period, and an Uplink (UL) transmission data should at
least be included, where the respective portions of the DL transmission data, the guard period, the
UL transmission data should also be configurable, for example, based on the network dynamics of
NR. In addition, SL resources may also be provided in an NR frame to support ProSe services or
V2X services.

[0034] In addition, the terms “system” and “network’ herein may be used interchangeably.
The term “and/or” herein is only an association relationship for describing associated objects, and
represents that three relationships may exist. For example, A and/or B may indicate that: A exists
alone, A and B exist at the same time, or B exists alone. In addition, the character “/”” herein
generally represents that the former and latter associated objects are in an “or” relationship.
[0035] In some implementations, a UE may perform the following processes to determine a

default PDSCH beam when multiple search spaces are overlapped in the time domain:

> for a UE that monitors multiple search spaces associated with different CORESETsS,
for a single cell operation or for an operation with Carrier Aggregation (CA) in the same
frequency band,
> if the monitoring occasions of the search space are overlapped in the time
domain and the search spaces are associated with different CORESETs having different
Quasi Co-Location (QCL)-TypeD properties, the UE may monitor the search spaces
associated with a given CORESET containing a Common Search Space (CSS) in the
active DL BWP in the serving cell with the lowest serving cell index and any other
CORESET associated with the same QCL-TypeD properties as the given CORESET,
> if two or more CORESETSs contain the CSS, the UE may select the CORESET
containing the search space having the lowest search space ID in the monitoring
occasions in the active DL BWP in the serving cell with the lowest serving cell index,
and
> if none of the CORESETS contains the CSS, the UE may select the CORESET
containing the search space having the lowest search space ID in the monitoring

occasions in the active DL. BWP in the serving cell with the lowest serving cell index.

[0036] For this purpose, the QCL assumption with respect to the Synchronization Signal
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Block (SSB) and the QCL assumption with respect to the Channel Status Information-Reference
Signal (CSI-RS) (or Tracking Reference Signal (TRS)) may be considered as two different QCL
assumptions, even if the CSI-RS is sourced from the same SSB. The QCL assumption may be
based on different parameters, such as the spatial-domain QCL parameters (e.g., QCL TypeD
parameter), or the QCL parameters obtained based on at least one of the average delay, the delay
spread, the Doppler shift, and the Doppler spread.

[0037] In addition, the UE may perform the process described below:

> if the scheduling offset between the reception of the DL DCI and the corresponding
PDSCH (e.g., which means a time interval between the last symbol of the PDCCH carrying the
DCI and the first symbol of the PDSCH) is less than a threshold (e.g., Threshold-Sched-Offset),
the UE may assume that the Demodulation-Reference Signal (DM-RS) ports of the PDSCH of
a serving cell are quasi co-located with the RS(s) in the Transmission Configuration Indication
(TCI) state with respect to the QCL assumption(s) used for the PDCCH QCL indication of the
lowest CORESET ID in the latest slot in which one or more CORESETSs within the active BWP
of the serving cell are configured for the UE.

[0038] In this manner, if the QCL assumption of the DM-RSs of a PDSCH is different from
that of the DM-RSs of a PDCCH overlapping the PDSCH in at least one symbol in the time domain,
the UE may be expected to prioritize the reception of the PDCCH associated with that CORESET.
This may also apply to the intra-band CA case (e.g., the PDSCH and the CORESET are in different
Component Carriers (CCs)).

[0039] In some of the present implementations, a UE may be configured with multiple
CORESETs, but not all of them may be monitored by the UE. For example, if a UE is configured
with two CORESETsSs that overlap each other in at least one symbol (e.g., an OFDM symbol) in
the time domain, the UE may select one of the CORESETS to monitor based on certain priority
rule(s) or pre-configuration(s).

[0040] In some of the present implementations, the UE may prioritize and monitor a
CORESET if the monitored CORESET is associated with a CSS and the lowest search space ID.
By contrast, a non-monitored CORESET may be a CORESET that is associated with a non-

monitored search space configuration, for example, due to QCL-TypeD conflicts. The non-
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monitored CORESET may be configured on a deactivated BWP, on a deactivated Secondary Cell
(SCell), or on the same active BWP of a serving cell as other monitored CORESET(s). In some
other implementations, the non-monitored CORESET may contain a PDCCH that overlaps with
at least one Resource Element (RE) corresponding to a Synchronization Signal (SS)/Physical
Broadcast Channel (PBCH) block. In some other implementations, the non-monitored CORESET
may be a CORESET configured for a UE that operates under a Discontinuous Reception (DRX)
mode.

[0041] NON-MONITORED CORESET FOR A DEFAULT PDSCH BEAM

[0042] In some implementations, a non-monitored CORESET may be used for a beam
indication for receiving a PDSCH when the non-monitored CORESET has the lowest CORESET
ID among the configured CORESETs.

[0043] For example, if the scheduling offset between the reception of the DL DCI and the
corresponding PDSCH is less than a threshold (e.g., Threshold-Sched-Offset), the UE may assume
that the DM-RS ports of the PDSCH may be quasi co-located with the RS(s) in the TCI state with
respect to the QCL assumption(s). The QCL assumption(s) may be used for a PDCCH QCL
indication (e.g., CORESET) with the lowest CORESET ID in the latest slot, where one or more
CORESETs, in the latest slot, within the active BWP of the serving cell are configured for the UE.
[0044] Fig. 1 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 1, the UE
is configured with two CORESETs, CORESET#1 102 and CORESET#2 104, overlapping in at
least one symbol in the time domain. The UE may receive DCI from CORESET#2 104 to schedule
PDSCH 106. CORESET#1 102 may not be monitored by the UE due to, for example, priority rules
(e.g., CORESET#1 102 is not configured with a CSS, and/or is associated with a non-monitored
search space having the lowest search space ID). The non-monitored search space may have the
lowest search space ID among those search spaces overlapping this non-monitored search space.
For example, if CORESET#1 102 is associated with a non-monitored search space that is
configured with a first search space 1D, and CORESET#2 104 is associated with a monitored
search space that is configured with a second search space ID, the first search space ID may be
lower than the second search space ID.

[0045] Currently, assuming that CORESET#1 102 has the lowest CORESET ID, if the
scheduling offset 11 between CORESET#2 104 and the corresponding PDSCH 106 is less than a
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threshold (e.g., Threshold-Sched-Offset), an RX beam which is determined by the TCI state of
CORESET#1 102 may be required to be used to receive PDSCH 106. In this case, the UE is forced
to use different RX beams for CORESET#2 104 and PDSCH 106 in order to follow the 3GPP
specification. This type of beam switching, however, is undesirable and needs to be prevented.
[0046] Case 1.1
[0047] In some of the present implementations, the CORESET having the lowest CORESET
ID may not be taken as a non-monitored CORESET. In such a case, if the monitoring occasions
of the search space are overlapped in the time domain and the search spaces are associated with
different CORESETs having different QCL-TypeD properties, the UE may select the CORESET
having the lowest CORESET ID in the monitoring occasions in the active DL BWP of a serving
cell with the lowest serving cell index. Any overlapped search space(s) associated with the
CORESET(s) having the same QCL-TypeD parameter may be monitored.
[0048] In some other implementations, the UE may select the following CORESETSs to
monitor according to a predefined priority order (from high priority to low priority):

) CORESET associated with a CSS;

2) CORESET associated with a search space having the lowest search space 1ID; and

3) CORESET containing the lowest CORESET ID.
[0049] This priority rule may be used for determining the QCL assumptions of the RX beams
when two or more CORESETsS are overlapped in the time domain.
[0050] Case 1.2
[0051] In some of the present implementations, to avoid unfavourable beam switching, the
non-monitored CORESETs may be transparent to the UE. For example, if the scheduling offset
between the reception of the DL DCI and the corresponding PDSCH is less than a threshold (e.g.,
Threshold-Sched-Offset), the UE may assume that the DM-RS ports of the PDSCH are quasi co-
located with the RS(s) in the TCI state with respect to the QCL assumption(s). The QCL
assumption(s) may be used for a monitored PDCCH QCL indication with the lowest CORESET
ID in the latest slot, where one or more CORESETsSs, in the latest slot, within the active BWP of
the serving cell are configured for the UE.
[0052] In this case, the non-monitored PDCCH/CORESET may not be used for the QCL
assumption for reception of the scheduled PDSCH.
[0053] In some of the present implementations, a PDCCH is a monitored PDCCH when a UE

10
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prioritizes to monitor the search space(s) associated with a given CORESET (containing the
monitored PDCCH) in an active DL BWP of a serving cell having the lowest serving cell index.
This UE may be configured to monitor multiple search spaces associated with different
CORESET:s (e.g., for a single cell operation or for an operation with CA in the same frequency
band).

[0054] Case 1.3

[0055] In some of the present implementations, a non-monitored CORESET may be treated
as a non-configured CORESET by a UE. For example, an RRC configuration for a CORESET
may not be used for other purposes when the UE does not monitor the CORESET, but the RRC
configuration may still be stored by the UE and become valid again when there is no collision
between two or more CORESETS in the subsequent time slots. An example of the UE’s operation

is described below:

> for a UE that monitors multiple search spaces associated with different CORESETsS,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and the search spaces are associated with different CORESETs having different
QCL-TypeD properties, and the search spaces are not monitored by the UE,
> the CORESETSs that UE does not monitor are transparent to the UE, and treated
as blank REs in the corresponding slots; or
> at least, the CORESETsS that the UE does not monitor may not be used for

beam-indication or QCL-indication purposes.

[0056] In some of the present implementations, the UE may maintain and store the RRC
configuration of the non-monitored CORESET(s). This RRC configuration may be updated via
MAC-CE(s) and/or DCL

[0057] In some other implementations, the UE may release the RRC configuration for the
non-monitored CORESET(s). The released RRC configuration may not be updated or stored by
the UE.

[0058] Case 1.4

[0059] Currently, there is no clear wording on a non-monitored CORESET whether its QCL

11
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assumption should be maintained, be invalidated, or be overridden by the overlapped monitored
CORESET. Example solutions for this issue are described below as different cases.

[0060] Case 1.4.1

[0061] In Case 1.4.1, the UE may store and maintain the QCL assumption of the non-
monitored CORESET. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETsS,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search spaces are not monitored by the UE,
> the UE may store and maintain the QCL assumption for the non-monitored

CORESET(s).

[0062] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be updated via a MAC-CE and/or the DCI.

[0063] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used if the UE supports multiple RX beams.

[0064] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used for the non-overlapped symbols of this CORESET in the time domain.
[0065] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may be used as a beam indication, a QCL indication, or being part of a QCL chain.
[0066] Case 1.4.2

[0067] In Case 1.4.2, the UE may release or suspend the QCL assumption of the non-
monitored CORESET. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETsSs,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search space(s) are not monitored by the UE,
> the UE may release the QCL assumption for the non-monitored

CORESET(s) and for the non-overlapped CORESET(s) related to this search

12
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space, or

> the UE may suspend the QCL assumption for the slots in which the
CORESETs are overlapped and non-monitored by the UE, but keep the QCL
assumption for the non-overlapped CORESETsSs in the same search space, or

> the UE may release or suspend the QCL assumption for the overlapped
parts of the non-monitored CORESET(s), but keep using the configured QCL
assumptions for the non-overlapped parts of the CORESETsSs (e.g., within one or
two OFDM symbols).

[0068] Option #3
[0069] In this option, the UE may override the QCL assumption of the non-monitored
CORESET by another QCL assumption. An example of the UE’s operation is described below:

> For a UE that monitors multiple search spaces associated with different CORESETsS,
for a single cell operation or for an operation with CA in the same frequency band,
> if the monitoring occasions of the search spaces are overlapped in the time
domain and one or more search spaces are not monitored by the UE,
> the UE may override the QCL assumption for the non-monitored

CORESET(s) by the monitored CORESET.

[0070] In some of the present implementations, the QCL assumption of the non-monitored
CORESET may only be overridden in the overlapped symbols of the non-monitored CORESET.
[0071] In some other implementations, the QCL assumption of the non-monitored
CORESET(s) may be overridden in the whole-time interval of the non-monitored CORESET.
[0072] NON-SELECTED CORESET FOR RADIO LINK MONITOR (RLM) RS
SELECTION

[0073] In some implementations, an RLM RS selection process for a UE is described as

follows:

> the UE is not required to use an aperiodic or semi-persistent RS for radio link

monitoring, and
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> the UE selects Nriv RS(s) provided for the active TCI states for a PDCCH reception
in the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity,
and

> if multiple CORESETSs are associated with the search space(s) with the same
periodicity, the UE may select the CORESET(s) with the highest CORESET ID.

[0074] Fig. 2 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 2, the UE
is configured with CORESET#1 202, CORESET#2 204, and CORESET#3 206, where
CORESET#1 202 overlaps CORESET#2 204 in at least one symbol in the time domain.

[0075] Assuming that CORESET#1 202 has a higher CORESET ID than the overlapped
CORESET#2 204, the above-described RLM RS selection process may be ambiguous in a case
that CORESET#2 204 is not monitored by the UE.

[0076] In view of this issue, some of the present implementations provide methods to improve
the UE’s behavior for the RLM RS selection process.

[0077] Case 2.1

[0078] In this case, the UE may select the CORESET(s) with the lowest CORESET ID to
monitor when there are multiple CORESETSs configured to the UE. An example RLM RS selection

process is described below:

> the UE is not required to use an aperiodic or semi-persistent RS for radio link
monitoring, and

> the UE selects Nrim RS provided for the active TCI states for a PDCCH reception in
the CORESET(s) associated with the search space(s) with the shortest monitoring periodicity,
and

> if multiple CORESETSs are associated with the search space(s) with the same
periodicity, the UE may select the CORESET(s) with the lowest CORESET ID containing an

active TClI-state to monitor.

[0079] Case 2.2

[0080] In this case, to avoid a case that there are no TCI states (or TCI states are not valid) for
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selection, the selected CORESET(s) may be monitored by the UE and be configured with TCI
state(s) during the RLM RS selection process.

[0081] NON-MONITORED CORESET FOR A DEFAULT APERIODIC CSI-RS
BEAM

[0082] In some implementations, if there is no PDSCH transmitted in the same symbols as
the aperiodic CSI-RS, the default QCL assumption of the aperiodic CSI-RS may be derived from
the CORESET with the lowest CORESET ID. An example process applied by a UE for

determining a default QCL assumption is described below:

> after the UE successfully decodes the DCI scheduling a PDSCH, if there is only
PDSCH(s) transmitted in the same symbols as the CSI-RS, the default QCL assumption of the
aperiodic CSI-RS may follow the QCL assumption of the PDSCH (assuming that the scheduling
offset between the reception of DCI and the PDSCH is larger than, or equal to, a threshold), and

> if there is no PDSCH transmitted in the same symbols as the CSI-RS, the default QCL
assumption of the aperiodic CSI-RS may be derived from the CORESET with the lowest
CORESET ID.

[0083] As described above, the CORESET with the lowest CORESET ID may be a non-
monitored CORESET. If the non-monitored CORESET is used for a beam indication, an
unfavourable beam switching may happen, as shown in Fig. 3.

[0084] Fig. 3 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with example implementations of the present disclosure. As show in Fig. 3, the UE is
configured with two CORESETs, CORESET#1 302 and CORESET#2 304, overlapping in at least
one symbol in the time domain. In addition, the UE may receive DCI from CORESET#2 304 to
transmit the aperiodic CSI-RS in resource 306.

[0085] Assuming that CORESET#1 302 has the lowest CORESET ID and is not monitored
by the UE, based on the above-described process, CORESET#1 302 may be used for the beam
indication (or QCL assumption) for receiving resource 306 carrying the aperiodic CSI-RS when
the scheduling offset 31 between the reception of the DCI in CORESET#2 304 and the resource
306 is less than a threshold (e.g., Threshold-Sched-Offset), but this may result in an unfavourable

beam switching.

15

Samsung Exhibit 1032, Page 430 of 620



WO 2020/088295 PCT/CN2019/112403

[0086] In view of this issue, in some of the present implementations, the CORESET with the
lowest CORESET ID may be expected to be monitored by the UE and contain at least one activated
TCI state.

[0087] Fig. 4 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with example implementations of the present disclosure. As shown in Fig. 4, the UE
is configured with CORESET#1 402, CORESET#2 404 and CORESET#3 406. CORESET#1 402
may overlap CORESET#2 404 in at least one symbol in the time domain, and CORESET#2 404
may further overlap CORESET#3 406 in at least one symbol in the time domain.

[0088] In this example implementation, the UE may monitor CORESET#1 402 only, or
monitor both of CORESET#1 402 and CORESET#3 406 simultaneously. If the UE monitors
CORESET#1 402 and CORESET#3 406, then CORESET#2 404 may be the only non-monitored
CORESET, and its QCL assumption for the beam indication may follow the processes described
in the present disclosure. By contrast, if the UE only monitors CORESET#1 402, then both
CORESET#2 404 and CORESET#3 406 may become overlapped non-monitored CORESETs, and
their QCL assumptions for the beam indication may either remain the same spatial QCLs, or be
overridden by the non-monitored CORESET with the lowest CORESET ID.

[0089] DEPRIORITIZED PDSCH

[0090] In some implementations, the reception of a PDSCH may be deprioritized when the
PDSCH overlaps one or more CORESETs in the time domain. This PDSCH may be referred to as
a deprioritized PDSCH, which means that the level of priority for receiving this PDSCH may be
reduced.

[0091] Fig. 5 is a schematic diagram illustrating a PDSCH overlapping a CORESET in the
time domain, in accordance with example implementations of the present disclosure. As shown in
Fig. 5, the UE may receive DCI in CORESET#1 502 to schedule PDSCH 504 that overlaps
CORESET#2 508 in the time domain. In this example implementation, PDSCH 504 may contain
resource 506 carrying an aperiodic CSI-RS that does not overlap CORESET#2 508 in the time
domain. The location of resource 506 may be scheduled or determined by the DCI obtained from
CORESET#1 502. The scheduling offset 51 may be a time interval between the end of the last
symbol of the PDCCH carrying the DCI (in CORESET#1 502) and the beginning of the first
symbol of PDSCH 504. In this example implementation, the scheduling offset 51 may be less than
a threshold (e.g., Threshold-Sched-Offset).
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[0092] In some of the present implementations, all CORESETS configured to the UE (e.g.,
CORESET#1 502 and CORESET#2 508) and the resource carrying the aperiodic CSI-RS (e.g.,
resource 506 in Fig. 5) may be provided in a time slot in an active BWP of a serving cell.

[0093] In some implementations of the present implementation, CORESET#2 508 may be a
non-monitored CORESET associated with a non-monitored search space configured to the UE.
[0094] Techniques for determining the QCL assumption for PDSCH 504 or resource 506
carrying the aperiodic CSI-RS are described below.

[0095] Case 3.1

[0096] In this case, the QCL assumption of PDSCH 504 may follow the QCL assumption of
CORESET#2 508 that overlaps PDSCH 504 in at least one symbol in the time domain. For
example, the UE may assume that the DM-RS ports of PDSCH 504 are quasi co-located with the
RS(s) indicated in the TCI state with respect to the QCL assumption(s) used for the PDCCH QCL
indication (e.g., corresponding to CORESET#2 508) with the lowest CORESET ID in the latest
slot in which one or more CORESETSs within the active BWP of the serving cell are configured
for the UE.

[0097] This case may also be applied to the intra-band CA case (in which the PDSCH and the
CORESET are in different CCs).

[0098] Case 3.2

[0099] In this case, after a successful decoding of the DCI scheduling PDSCH 504, if only
PDSCH 504 is transmitted in the same symbols as resource 506 having the aperiodic CSI-RS, the
default QCL assumption for the aperiodic CSI-RS resource 506 may follow the QCL assumption
of PDSCH 504, even if the reception of PDSCH 504 is deprioritized because of being overlapped
with CORESET#2 508 in at least one OFDM symbol in the time domain.

[00100] In some of such implementations, if there are multiple QCL assumptions for a single
PDSCH in the time domain over at least one OFDM symbol, the aperiodic CSI RS may follow the
same QCL assumption(s) as the aligned PDSCH symbols.

[00101] Case 3.3

[00102] Currently, there is no clear wording on a deprioritized PDSCH whether its QCL
assumption should be maintained, invalidated, or overridden by the overlapped CORESET.
Example solutions for this issue are described below.

[00103] Case3.3.1
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[00104] In Case 3.3.1, the UE may store and maintain the QCL assumption of the deprioritized
PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters) of the DMRSs
of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2 508 shown in
Fig. 5) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected
to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508).
In some of the present implementations, the QCL assumption of the deprioritized PDSCH may
still be used for this PDSCH if the UE supports multiple RX beams. In some other implementations,
the QCL assumption of the deprioritized PDSCH may be used for the non-overlapped portion with
CORESET#2 508. In some other implementations, the QCL assumption may be used for beam
indication purposes or for building a QCL chain.

[00105] Case 3.3.2

[00106] In Case 3.3.2, the UE may release, or partially release, the QCL assumption of the
deprioritized PDSCH (e.g., PDSCH 504), if the QCL assumption (e.g., QCL-TypeD parameters)
of the DMRSs of this PDSCH is different from the DMRSs of the PDCCH (e.g., in CORESET#2
508) overlapping the PDSCH in at least one symbol in the time domain. The UE may be expected
to prioritize the reception of the PDCCH associated with that CORESET (e.g., CORESET#2 508).
For example, the UE may release the QCL assumption of PDSCH 504 only for the overlapped
portion with CORESET#2 508 in the time domain, while maintaining this QCL assumption for
the non-overlapped portion.

[00107] Case 3.3.3

[00108] In Case 3.3.3, the UE may override the QCL assumption of the deprioritized PDSCH
(e.g., PDSCH 504) by an overlapped monitored CORESET (e.g., CORESET#1 502), if the QCL
assumption (e.g., QCL-TypeD parameters) of the DMRSs of this PDSCH is different from the
DMRSs of the PDCCH (e.g., in CORESET#2 508) overlapping the PDSCH in at least one symbol
in the time domain. The UE may be expected to prioritize the reception of the PDCCH associated
with that CORESET.

[00109] In some of the present implementations, if two or more CORESETSs are chosen, the
UE may select the CORESET with the lowest CORESET ID to override the QCL assumption of
the deprioritized PDSCH. In some of the present implementations, the UE may overwrite the QCL
assumption of the deprioritized PDSCH only for the overlapped portion with the CORESET(s) in

the time domain while maintaining this QCL assumption for the non-overlapped portion.
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[00110] DEPRIORITIZED PDSCH FOR OVERLAPPED APERIODIC CSI-RS AND
CORESET
[00111] Fig. 6 is a schematic diagram illustrating that an aperiodic CSI-RS, a PDSCH, and a

CORESET are overlapped in the time domain, in accordance with example implementations of
the present disclosure. As shown in Fig. 6, the UE may receive DCI in CORESET#1 602 to
schedule PDSCH 604 that overlaps CORESET#2 608 in the time domain. Similar to Fig. 5,
PDSCH 604 may also contain resource 606 carrying an aperiodic CSI-RS, but resource 606
overlaps CORESET#2 608 in the time domain. In addition, the scheduling offset 61 may be a time
interval between the end of last symbol of the PDCCH carrying the DCI (in CORESET#1 602)
and the beginning of the first symbol of PDSCH 604. In this example implementation, the
scheduling offset 61 may be less than a threshold (e.g., Threshold-Sched-Offset).

[00112] In some of the present implementations, the UE may apply the QCL assumption of the
monitored and prioritized CORESET (e.g., CORESET#2 608) as a default beam for the reception
of the aperiodic CSI-RS resource (e.g., resource 606). In some implementations, both the
overlapped and non-overlapped portions of the symbols of the aperiodic CSI-RS in resource 606
may use the same QCL assumption. In some other implementations, only the overlapped portions
of the aperiodic CSI-RS in resource 606 may use the same QCL assumption as the overlapped
CORESET#2 608, and the non-overlapped portions of the aperiodic CSI-RS in resource 606 may
keep using the original QCL configuration.

[00113] DEPRIORITIZED PDSCH FOR NON-MONITORED CORESET(s)

[00114] As described above, if the QCL assumption (e.g., QCL-TypeD) of the PDSCH DMRSs
is different from that of the PDCCH DMRSs with which they overlap in at least one symbol in the
time domain, the UE may be expected to prioritize the reception of the PDCCH associated with
that CORESET over the PDSCH.

[00115] However, if that CORESET is not monitored by the UE (e.g., due to accidentally
overlapping with other CORESETs), the UE’s behavior may be unclear because the UE may not
know whether to prioritize the QCL assumption for the non-monitored CORESET, as illustrated
in Fig. 7.

[00116] Fig. 7 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with example implementations of the present disclosure. In the example

implementation, the UE may receive DCI from CORESET#1 702 to schedule PDSCH 704 that
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overlaps CORESET#2 706 in the time domain, where CORESET#2 706 and CORESEST#3 708
are overlapped in at least one symbol in the time domain with different QCL assumptions. In
addition, CORESET#3 is monitored by the UE, and while CORESET#2 is not monitored. As
described above, it may be unclear whether the reception of PDSCH 704 should change its QCL
assumption for the non-monitored and overlapped CORESET#2 706.

[00117] In view of this issue, techniques for determining the QCL assumption for the PDSCH
that overlaps CORESET(s) are described below.

[00118] Case 4.1

[00119] In this case, the PDSCH may have the same QCL assumption as the overlapped non-
monitored CORESET. For example, in Fig. 7, the QCL assumption of PDSCH 704 may follow
the QCL assumption of the overlapped non-monitored CORESET#2 706, if the scheduling offset
71 between the reception of the DCI and the corresponding PDSCH 704 is less than a threshold
(e.g., Threshold-Sched-Offset). This case may also apply to the intra-band CA case (e.g., the
PDSCH and the overlapped CORESET are in different CCs).

[00120] Case 4.2

[00121] Fig. 8 is a schematic diagram illustrating multiple CORESETSs configured for a UE, in
accordance with example implementations of the present disclosure. In the example
implementation, the UE may receive DCI from CORESET#1 802 to schedule PDSCH 804 that
overlaps CORESET#2 806 in the time domain. In addition, CORESET#2 806 is monitored by the
UE.

[00122] In this case, if the scheduling offset 81 between the reception of the DCI and the
corresponding PDSCH 804 is less than a threshold (e.g., Threshold-Sched-Offset), and the QCL
assumption of the DMRSs of PDSCH 804 is different from the overlapped monitored PDCCH (in
CORESET#2 806), the UE may be expected to prioritize the reception of monitored PDCCH
associated with that CORESET (e.g., CORESET#2 806). This case may also apply to the intra-
band CA case (e.g., the PDSCH and the CORESET are in different CCs).

[00123] Fig. 9 is a flowchart for a method of determining QCL assumptions in a wireless
communication system, in accordance with an example implementation of the present disclosure.
In action 902, a UE may monitor at least one of multiple CORESETS configured for the UE within
an active BWP of a serving cell in a time slot. In action 904, the UE may apply a QCL assumption
of a CORESET to receive an aperiodic CSI-RS. The CORESET may be associated with a
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monitored search space configured with the lowest CORESET ID among the monitored
CORESET(s).

[00124] In some of the present implementations, the UE may monitor at least one of multiple
CORESET:S configured for the UE within an active BWP of a serving cell in a time slot. In addition,
the UE may receive DCI scheduling a PDSCH from a PDCCH and apply a QCL assumption for
reception of the PDCCH to receive the PDSCH, when a scheduling offset between an end of a last
symbol of the PDCCH carrying the DCI and a beginning of a first symbol of the PDSCH is less
than a threshold. The above-described PDCCH may be transmitted in one of a set of one or more
monitored CORESETs, where this monitored CORESET (in which the PDCCH is transmitted)
may be associated with a monitored search space configured with a lowest CORESET ID among
the monitored CORESET(s).

[00125] Fig. 10 is a block diagram illustrating a node for wireless communication, in
accordance with various aspects of the present disclosure. As shown in Fig. 10, a node 1000 may
include a transceiver 1020, a processor 1028, a memory 1034, one or more presentation
components 1038, and at least one antenna 1036. The node 1000 may also include an RF spectrum
band module, a BS communications module, a network communications module, and a system
communications management module, Input/Output (I/O) ports, I/O components, and power
supply (not explicitly shown in Fig. 10). Each of these components may be in communication with
each other, directly or indirectly, over one or more buses 1040. In one implementation, the node
1000 may be a UE or a BS that performs various functions described herein, for example, with
reference to Figs. 1 through 9.

[00126] The transceiver 1020 having a transmitter 1022 (e.g., transmitting/transmission
circuitry) and a receiver 1024 (e.g., receiving/reception circuitry) may be configured to transmit
and/or receive time and/or frequency resource partitioning information. In some implementations,
the transceiver 1020 may be configured to transmit in different types of subframes and slots
including, but not limited to, usable, non-usable and flexibly usable subframes and slot formats.
The transceiver 1020 may be configured to receive data and control channels.

[00127] The node 1000 may include a variety of computer-readable media. Computer-readable
media may be any available media that may be accessed by the node 1000 and include both volatile
and non-volatile media, removable and non-removable media. By way of example, and not

limitation, computer-readable media may comprise computer storage media and communication
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media. Computer storage media includes both volatile and non-volatile, removable and non-
removable media implemented in any method or technology for storage of information such as
computer-readable instructions, data structures, program modules or data.

[00128] Computer storage media includes RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, Digital Versatile Disks (DVD) or other optical disk storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices.
Computer storage media does not comprise a propagated data signal. Communication media
typically embodies computer-readable instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other transport mechanism and includes any
information delivery media. The term “modulated data signal” means a signal that has one or more
of its characteristics set or changed in such a manner as to encode information in the signal. By
way of example, and not limitation, communication media includes wired media such as a wired
network or direct-wired connection, and wireless media such as acoustic, RF, infrared and other
wireless media. Combinations of any of the above should also be included within the scope of
computer-readable media.

[00129] The memory 1034 may include computer-storage media in the form of volatile and/or
non-volatile memory. The memory 1034 may be removable, non-removable, or a combination
thereof. Example memory includes solid-state memory, hard drives, optical-disc drives, and etc.
As illustrated in Fig. 10, The memory 1034 may store computer-readable, computer-executable
instructions 1032 (e.g., software codes) that are configured to, when executed, cause the processor
1028 to perform various functions described herein, for example, with reference to Figs. 1 through
9. Alternatively, the instructions 1032 may not be directly executable by the processor 1028 but
be configured to cause the node 1000 (e.g., when compiled and executed) to perform various
functions described herein.

[00130] The processor 1028 (e.g., having processing circuitry) may include an intelligent
hardware device, e.g., a Central Processing Unit (CPU), a microcontroller, an ASIC, and etc. The
processor 1028 may include memory. The processor 1028 may process the data 1030 and the
instructions 1032 received from the memory 1034, and information through the transceiver 1020,
the base band communications module, and/or the network communications module. The
processor 1028 may also process information to be sent to the transceiver 1020 for transmission

through the antenna 1036, to the network communications module for transmission to a core
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network.

[00131] One or more presentation components 1038 presents data indications to a person or
other device. Examples of presentation components 1038 may include a display device, speaker,
printing component, vibrating component, etc.

[00132] From the above description, it is manifested that various techniques may be used for
implementing the concepts described in the present application without departing from the scope
of those concepts. Moreover, while the concepts have been described with specific reference to
certain implementations, a person of ordinary skill in the art may recognize that changes may be
made in form and detail without departing from the scope of those concepts. As such, the described
implementations are to be considered in all respects as illustrative and not restrictive. It should
also be understood that the present application is not limited to the particular implementations
described above, but many rearrangements, modifications, and substitutions are possible without

departing from the scope of the present disclosure.
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CLAIMS
WHAT IS CLAIMED IS:

1. A user equipment (UE) comprising:

one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,
and configured to execute the computer-executable instructions to:

monitor at least one of a plurality of Control Resource Sets (CORESETs) configured for
the UE within an active BWP of a serving cell in a time slot; and

apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or
more monitored CORESETS to receive an aperiodic Channel Status Information-Reference Signal
(CSI-RS);

wherein the first CORESET is associated with a monitored search space configured with a

lowest CORESET Identity (ID) among the set of one or more monitored CORESETs.

2. The UE of claim 1, wherein the at least one processor is further configured to execute
the computer-executable instructions to:

obtain, from the first CORESET, Downlink Control Information (DCI) scheduling the
aperiodic CSI-RS, wherein a scheduling offset between an end of a last symbol of a Physical
Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a

resource carrying the aperiodic CSI-RS is less than a threshold.

3. The UE of claim 1, wherein the first CORESET overlaps a second CORESET of the
plurality of CORESETS in at least one symbol in a time domain, the second CORESET is a non-
monitored CORESET in the plurality of CORESETSs, and the non-monitored CORESET is

associated with a non-monitored search space configured to the UE.

4. The UE of claim 3, wherein the monitored search space associated with the first
CORESET is configured with a first search space ID, the non-monitored search space associated

with the second CORESET is configured with a second search space ID, and the first search space
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ID is lower than the second search space ID.

5. The UE of claim 3, wherein the second CORESET is configured on one of:
a deactivated Bandwidth Part (BWP); and
a deactivated Secondary Cell (SCell).

6. The UE of claim 3, wherein the second CORESET further overlaps a third CORESET

of the set of one or more monitored CORESETS in at least one symbol in the time domain.

7. The UE of claim 1, wherein the plurality of CORESETSs and a resource carrying the
aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell.

8. The UE of claim 1, wherein the at least one processor is further configured to execute
the computer-executable instructions to:

obtain DCI scheduling a Physical Downlink Shared Channel (PDSCH) from the first
CORESET; and

apply a second QCL assumption of a second CORESET to receive the PDSCH when a
scheduling offset between an end of a last symbol of a PDCCH carrying the DCI and a beginning
of a first symbol of the PDSCH is less than a threshold,

wherein the second CORESET overlaps the PDSCH in at least one symbol in a time

domain.

9. The UE of claim 8, wherein the second CORESET is a non-monitored CORESET in the
plurality of CORESETS, and the non-monitored CORESET is associated with a non-monitored

search space configured to the UE.

10. A user equipment (UE) comprising:

one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,

and configured to execute the computer-executable instructions to:
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monitor at least one of a plurality of Control Resource Sets (CORESETSs) configured for
the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot;

receive Downlink Control Information (DCI) scheduling a Physical Downlink Shared
Channel (PDSCH) from a Physical Downlink Control Channel (PDCCH); and

apply a Quasi Co-Location (QCL) assumption for reception of the PDCCH to receive the
PDSCH, when a scheduling offset between an end of a last symbol of the PDCCH carrying the
DCT and a beginning of a first symbol of the PDSCH is less than a threshold;

wherein the PDCCH is transmitted in one of a set of one or more monitored CORESETsS,
and the one of the set of one or more monitored CORESETSs is associated with a monitored search
space configured with a lowest CORESET Identity (ID) among the set of one or more monitored

CORESETs.

11. A method of wireless communications, the method comprising:

monitoring, by a user equipment (UE), at least one of a plurality of Control Resource Sets
(CORESETSs) configured for the UE within an active BWP of a serving cell in a time slot; and

applying, by the UE, a first Quasi Co-Location (QCL) assumption of a first CORESET of
a set of one or more monitored CORESETsS to receive an aperiodic Channel Status Information-
Reference Signal (CSI-RS);

wherein the first CORESET is associated with a monitored search space configured with a

lowest CORESET Identity (ID) among a set of one or more monitored CORESETsS.

12. The method of claim 11, further comprising:

obtaining, by the UE, Downlink Control Information (DCI) scheduling the aperiodic CSI-
RS from the first CORESET, wherein a scheduling offset between an end of a last symbol of a
Physical Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol

of aresource carrying the aperiodic CSI-RS is less than a threshold.
13. The method of claim 11, wherein the first CORESET overlaps a second CORESET of
the plurality of CORESETS in at least one symbol in a time domain, the second CORESET is a

non-monitored CORESET in the plurality of CORESETSs, and the non-monitored CORESET is

associated with a non-monitored search space configured to the UE.
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14. The method of claim 13, wherein the monitored search space associated with the first
CORESET is configured with a first search space ID, the non-monitored search space associated
with the second CORESET is configured with a second search space ID, and the first search space

ID is lower than the second search space ID.

15. The method of claim 13, wherein the second CORESET is configured on one of:
a deactivated Bandwidth Part (BWP); and
a deactivated Secondary Cell (SCell).

16. The method of claim 13, wherein the second CORESET further overlaps a third
CORESET of the set of one or more monitored CORESETsS in at least one symbol in the time

domain.

17. The method of claim 11, wherein the plurality of CORESETSs and a resource carrying

the aperiodic CSI-RS are provided in the time slot and the active BWP of the serving cell.

18. The method of claim 11, further comprising:

obtaining, by the UE, DCI scheduling a Physical Downlink Shared Channel (PDSCH) from
the first CORESET; and

applying, by the UE, a second QCL assumption of a second CORESET to receive the
PDSCH when a scheduling offset between an end of a last symbol of a PDCCH carrying the DCI
and a beginning of a first symbol of the PDSCH is less than a threshold;

wherein the second CORESET overlaps the PDSCH in at least one symbol in a time

domain.

19. The method of claim 18, wherein the second CORESET is a non-monitored CORESET
in the plurality of CORESETS, and the non-monitored CORESET is associated with a non-

monitored search space configured to the UE.
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WO 2018016907 Al (LG ELECTRONICS INC.) 25 January 2018 (2018-01-25)

EIFurther documents are listed in the continuation of Box C.

See patent family annex.

#

Special categories of cited documents:

A” document defining the general state of the art which is not considered

to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

* document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

e

wxgn

* document member of the same patent family

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

Date of the actual completion of the international search

Date of mailing of the international search report

100088
China

Facsimile No. (86-10)62019451

08 January 2020 23 January 2020
Name and mailing address of the ISA/CN Authorized officer
National Intellectual Property Administration, PRC
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijin, .
s 14 5 Ji g€, » beljing JIN,Jing

Telephone No. 86-(10)-53961790

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2019/112403
' Patgnt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 108111286 A 01 June 2018 WO 2019095723 Al 23 May 2019
WO 2018016907 Al 25 January 2018 uUs 2019306847 Al 03 October 2019
CN 109565390 A 02 April 2019
EP 3490184 Al 29 May 2019

Form PCT/ISA/210 (patent family annex) (January 2015)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220
WO041218 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/CN2019/112403 22 October 2019 01 November 2018
Applicant

FG Innovation Company Limited

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of __ 3 sheets.

I:I It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a.  With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

I:I a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. I:I This international search report has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. I:I With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.
2. I:I Certain claims were found unsearchable (see Box No. II).
3. I:I Unity of invention is lacking (see Box No. III).

4. With regard to the title,
the text is approved as submitted by the applicant.
I:I the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.
I:I the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _ 9
as suggested by the applicant.
I:I as selected by this Authority, because the applicant failed to suggest a figure.
I:I as selected by this Authority, because this figure better characterizes the invention.
b. I:I none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/112403

A.

According to International Patent Classification (IPC) or to both national classification and IPC

CLASSIFICATION OF SUBJECT MATTER
HO4L 5/00(2006.01)i

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4L; HO4W; HO4Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT,.CNKLWPLEPODOC,3GPP: control resource sets, CORESET, quasi co-location, QCL, assumption, lowest, active,
BWP, CSLPDCCH,PDSCH, schedule, offset, threshold, search space

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X ZTE. "Maintenance for beam management; R1-1808196" 1-19
3GPP TSG RAN WG1 Meeting #94, 24 August 2018 (2018-08-24),

sections 2-4

X ZTE. "Simultaneous transmission and reception of different channels and reference signals; 1-19
R1-1805830"
3GPP TSG RAN WG1 Meeting #93, 25 May 2018 (2018-05-25),
section 2
X VIVO. "Maintenance for beam management; R1-1810366" 1-19

3GPP TSG RAN WG #94b, 12 October 2018 (2018-10-12),
sections 2-3

A CN 108111286 A (ZTE CORPORATION) 01 June 2018 (2018-06-01) 1-19
the whole document

A WO 2018016907 Al (LG ELECTRONICS INC.) 25 January 2018 (2018-01-25) 1-19
the whole document

I:I Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T later document published after the international filing date or priority
«“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g> earlier application or patent but published on or after the international «X> document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«L>* document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) . L considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“p” document published prior to the international filing date but later than .. & document member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
08 January 2020 23 January 2020
Name and mailing address of the ISA/CN Authorized officer
National Intellectual Property Administration, PRC
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing :
JIN,Jin,
100088 —
China
Facsimile No. (86-10)62019451 Telephone No. 86-(10)-53961790

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

International application No.
Information on patent family members

PCT/CN2019/112403
' Pat?nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 108111286 A 01 June 2018 WO 2019095723 Al 23 May 2019
WO 2018016907 Al 25 January 2018 us 2019306847 Al 03 October 2019
CN 109565390 A 02 April 2019
EP 3490184 Al 29 May 2019

Form PCT/ISA/210 (patent family annex) (January 2015)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:
518109

Rd.Longhua new Dist., Shenzh

China 9F,Rongqun building, NO.83 Longguan cast

SHENZHEN SCIENBIZIP INTELLECTUAL
PROPERTY AGENCY CO.,LTD.

en, Guangdong

PCT

WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/month/year) 23 January 2020
Applicant's or agent's file reference FOR FURTHER ACTION
WO041218 See paragraph 2 below
International application No. International filing date (day/month/vear) Priority date (day/month/vear)
PCT/CN2019/112403 22 October 2019 01 November 2018

International Patent Classification (IPC) or both national classification and IPC

HO4L 5/00(2006.01)i

Applicant FG Innovation Company Limited
1. This opinion contains indications relating to the following items:
Box No. I Basis of the opinion
EI Box No. II Priority
I:I Box No. IIT Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
I:I Box No. IV Lack of unity of invention
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

EI Box No. VI Certain documents cited
D Box No. VIT  Certain defects in the international application
D Box No. VIII Certain observations on the international application

FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/ Date of completion of this opinion Authorized officer

National Intellectual Property
Administration, PRC

China 6, Xitucheng Rd., Jimen Bridge,
Haidian District, Beijing 100088

Facsimile No. (86—10) 62019451
Form PCT/ISA/237 (Cover sheet) (January 2015)

19 January 2020
JIN,Jing

Telephone No. 86-(10)-53961790
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/CN2019/112403
Box No. 1 Basis of the opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
I:I a translation of the international application into which is the language of a translation

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(a)).

3. I:I With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing:

a. I:I forming part of the international application as filed:
I:I in the form of an Annex C/ST.25 text file.

I:I on paper or in the form of an image file.

b. I:I furnished together with the international application under PCT Rule 13zer.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. I:I furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
I:I on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

4. I:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (January 2015)
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WRITTEN OPINION O,F THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2019/112403

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;

Box No. v citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-19 YES
Claims None NO

Inventive step (IS) Claims None YES
Claims 1-19 NO

Industrial applicability (IA) Claims 1-19 YES
Claims None NO

2. Citations and explanations :
[1]1 Reference is made to the following document:

[2] D1: ZTE, Maintenance for beam management; R1-1808196; 3GPP TSG RAN WG1 Meeting #94
24.08.2018

[3] 1. Novelty and Inventive step

[4] DI discloses the following features (see sections 2-4): time offset 7 4., is defined as the time duration
from the end of last symbol of PDCCH carrying the scheduling DL DCI to the beginning of the first
symbol of corresponding PDSCH in each of the scheduled slots. Besides, taking into account the time
domain behavior is configured for search space rather than CORESET, the default QCL assumption should
depend on the CORESET with lowest ID in the latest slot, in which the search space is configured. For
both the cases when tci-PresentInDCI is set to 'enabled’ and tci-PresentInDCI is not configured, if 7 ,e/s
less than the threshold Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of
a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s)
used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or
more CORESETs with search space within the active BWP of the serving cell are configured for the UE.
The aperiodic CSI-RS is triggered in DCI field, and so, like PDSCH, if the time offset between reception
of the DL DCI and the first symbol of the corresponding CSI-RS is less than the threshold Threshold-
Sched-Offset, the spatial QCL assumption of AP-CSI-RS is overridden by the spatial QCL assumption for
PDSCH reception. But, like LTE, the other QCL parameters indicated by the TCI states applied for AP-
CSI-RS can be used instead of directly following the scheduled PDSCH or PDCCH. For instance, CSI-RS
resources can be carried by narrow beams which have different QCL w.r.t. average delay, delay spread,
Doppler shift and Doppler spread from wide beam used for the PDCCH, i.e., CORESET with lowest ID
for the perspective of robustness.

[5] The difference between claims 1, 10, 11 and D1 includes: (1) monitoring at least one of a plurality of
CORESETs configured for the UE. The difference between claims 1, 10 and D1 further includes: (2)
the UE comprising one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon, and at least one processor coupled to the one or more non-transitory
computer-readable media, and configured to execute the computer-executable instructions to carry out the
corresponding method. So, claims 1-19 are novel and meet the criteria set out in PCT Article 33(2).

[6] The difference (1) and the difference (2) are normal designs for a person skilled in the art. So, claims 1, 10,
11 do not involve an inventive step and do not meet the criteria set out in PCT Article 33(3).

[71 The additional features of claims 2-9, 12-19 are either disclosed by D1 or normal designs for a person
skilled in the art. So, claims 2-9, 12-19 do not involve an inventive step and do not meet the criteria set out
in PCT Article 33(3).

[8] 2. Industrial applicability

[9] Claims 1-19 can find industrial applicability in the technical field of communications, and thus meet the
requirements of PCT Article 33(4).

Form PCT/ISA/237 (Box No. V) (January 2015)

Samsung Exhibit 1032, Page 456 of 620



PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION Sec item 4 below

WwoO41218

International application No. International filing date (day/month/yvear) Priority date (day/month/vear)
PCT/CN2019/112403 22 October 2019 (22.10.2019) 01 November 2018 (01.11.2018)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
FG INNOVATION COMPANY LIMITED

1.  This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).
2. This REPORT consists of a total of 4 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference
to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

Box No. I Basis of the report

Box No. IT Priority

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

BoxNo. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial

applicability; citations and explanations supporting such statement

o0 XO OOdX

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VIII Certain observations on the international application

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 but
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority
date (Rule 44bis .2).

Date of issuance of this report
27 April 2021 (27.04.2021)

Authorized officer

The International Bureau of WIPO
34, chemin des Colombettes

1211 Geneva 20, Switzerland Xiaofan Tang

e-mail pct.team2@wipo.int

Form PCT/IB/373 (revised January 2020)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:
518109

Rd.Longhua new Dist., Shenzh

China 9F,Rongqun building, NO.83 Longguan cast

SHENZHEN SCIENBIZIP INTELLECTUAL
PROPERTY AGENCY CO.,LTD.

en, Guangdong

PCT

WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

(day/month/year) 23 January 2020
Applicant's or agent's file reference FOR FURTHER ACTION
WO041218 See paragraph 2 below
International application No. International filing date (day/month/vear) Priority date (day/month/vear)
PCT/CN2019/112403 22 October 2019 01 November 2018

International Patent Classification (IPC) or both national classification and IPC

HO4L 5/00(2006.01)i

Applicant FG Innovation Company Limited
1. This opinion contains indications relating to the following items:
Box No. I Basis of the opinion
EI Box No. II Priority
I:I Box No. IIT Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
I:I Box No. IV Lack of unity of invention
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

EI Box No. VI Certain documents cited
D Box No. VIT  Certain defects in the international application
D Box No. VIII Certain observations on the international application

FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/ Date of completion of this opinion Authorized officer

National Intellectual Property
Administration, PRC

China 6, Xitucheng Rd., Jimen Bridge,
Haidian District, Beijing 100088

Facsimile No. (86—10) 62019451
Form PCT/ISA/237 (Cover sheet) (January 2015)

19 January 2020
JIN,Jing

Telephone No. 86-(10)-53961790
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/CN2019/112403
Box No. 1 Basis of the opinion
1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.
I:I a translation of the international application into which is the language of a translation

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(a)).

3. I:I With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing:

a. I:I forming part of the international application as filed:
I:I in the form of an Annex C/ST.25 text file.

I:I on paper or in the form of an image file.

b. I:I furnished together with the international application under PCT Rule 13zer.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. I:I furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
I:I on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

4. I:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (January 2015)
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WRITTEN OPINION O,F THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2019/112403

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;

Box No. v citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-19 YES
Claims None NO

Inventive step (IS) Claims None YES
Claims 1-19 NO

Industrial applicability (IA) Claims 1-19 YES
Claims None NO

2. Citations and explanations :
[1]1 Reference is made to the following document:

[2] D1: ZTE, Maintenance for beam management; R1-1808196; 3GPP TSG RAN WG1 Meeting #94
24.08.2018

[3] 1. Novelty and Inventive step

[4] DI discloses the following features (see sections 2-4): time offset 7 4., is defined as the time duration
from the end of last symbol of PDCCH carrying the scheduling DL DCI to the beginning of the first
symbol of corresponding PDSCH in each of the scheduled slots. Besides, taking into account the time
domain behavior is configured for search space rather than CORESET, the default QCL assumption should
depend on the CORESET with lowest ID in the latest slot, in which the search space is configured. For
both the cases when tci-PresentInDCI is set to 'enabled’ and tci-PresentInDCI is not configured, if 7 ,e/s
less than the threshold Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of
a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s)
used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or
more CORESETs with search space within the active BWP of the serving cell are configured for the UE.
The aperiodic CSI-RS is triggered in DCI field, and so, like PDSCH, if the time offset between reception
of the DL DCI and the first symbol of the corresponding CSI-RS is less than the threshold Threshold-
Sched-Offset, the spatial QCL assumption of AP-CSI-RS is overridden by the spatial QCL assumption for
PDSCH reception. But, like LTE, the other QCL parameters indicated by the TCI states applied for AP-
CSI-RS can be used instead of directly following the scheduled PDSCH or PDCCH. For instance, CSI-RS
resources can be carried by narrow beams which have different QCL w.r.t. average delay, delay spread,
Doppler shift and Doppler spread from wide beam used for the PDCCH, i.e., CORESET with lowest ID
for the perspective of robustness.

[5] The difference between claims 1, 10, 11 and D1 includes: (1) monitoring at least one of a plurality of
CORESETs configured for the UE. The difference between claims 1, 10 and D1 further includes: (2)
the UE comprising one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon, and at least one processor coupled to the one or more non-transitory
computer-readable media, and configured to execute the computer-executable instructions to carry out the
corresponding method. So, claims 1-19 are novel and meet the criteria set out in PCT Article 33(2).

[6] The difference (1) and the difference (2) are normal designs for a person skilled in the art. So, claims 1, 10,
11 do not involve an inventive step and do not meet the criteria set out in PCT Article 33(3).

[71 The additional features of claims 2-9, 12-19 are either disclosed by D1 or normal designs for a person
skilled in the art. So, claims 2-9, 12-19 do not involve an inventive step and do not meet the criteria set out
in PCT Article 33(3).

[8] 2. Industrial applicability

[9] Claims 1-19 can find industrial applicability in the technical field of communications, and thus meet the
requirements of PCT Article 33(4).

Form PCT/ISA/237 (Box No. V) (January 2015)
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office
Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 17313283

Filing Date 06-May-2021

First Named Inventor CHIEN-CHUN CHENG

Attorney Docket Number 64365-0017

Title of Invention

METHODS AND APPARATUSES FOR BEAM OPERATIONS

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

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

Owner Percent Interest

Hannibal IP LLC 100%

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

11057896

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

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

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

O

Applicant claims the following fee status:

(® Small Entity
(O Micro Entity

(O Regular Undiscounted

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 46561

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Si t
Ignature /Marcella M. Bodner/

Name Marcella M. Bodner

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

Application Number:

17313283

Filing Date:

06-May-2021

Title of Invention:

METHODS AND APPARATUSES FOR BEAM OPERATIONS

First Named Inventor/Applicant Name:

CHIEN-CHUN CHENG

Filer: Marcella M. Bodner/James Dade
Attorney Docket Number: 64365-0017
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz-s'l'g(t:)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 2814 1 170 170
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sul:’-;l';(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 170
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 17313283
Filing Date: 06-May-2021

Applicant/Patent under Reexamination:  CHENG

Electronic Terminal Disclaimer filed on  August 19, 2022

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

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

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 46445938
Application Number: 17313283
International Application Number:
Confirmation Number: 3737

Title of Invention:

METHODS AND APPARATUSES FOR BEAM OPERATIONS

First Named Inventor/Applicant Name:

CHIEN-CHUN CHENG

Customer Number:

155240

Filer:

Marcella M. Bodner/James Dade

Filer Authorized By:

Marcella M. Bodner

Attorney Docket Number: 64365-0017
Receipt Date: 19-AUG-2022
Filing Date: 06-MAY-2021
Time Stamp: 12:48:01

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $170

RAM confirmation Number E20228IC47582500

Deposit Account

Authorized User

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

Document .. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( yt V Y '. . 9
Number Message Digest | Part/.zip| (ifappl.)
41139
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
a6b0692f607054649416f4205553f349fb48)
194e
Warnings:
Information:
37639
2 Fee Worksheet (SB06) fee-info.pdf no 2
ed3a3fdc15d5bbf245259247aa6a6c775c9d
7ed7
Warnings:
Information:
Total Files Size (in bytes)1 78778

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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Electronic Acknowledgement Receipt

EFS ID: 46445975
Application Number: 17313283
International Application Number:
Confirmation Number: 3737
Title of Invention: METHODS AND APPARATUSES FOR BEAM OPERATIONS
First Named Inventor/Applicant Name: CHIEN-CHUN CHENG
Customer Number: 155240
Filer: Marcella M. Bodner/James Dade
Filer Authorized By: Marcella M. Bodner
Attorney Docket Number: 64365-0017
Receipt Date: 19-AUG-2022
Filing Date: 06-MAY-2021
Time Stamp: 12:52:10
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.)

190722

Amendment/Request for 64365-0017-

) — - 4
1 Recon5|derat|9n After Non-Final OA_Response_08192022.pdf no
Rejection

cb9d196e28ec4d26b7b50607764d4f0be47]
492ff

Warnings:

Samsung Exhibit 1032, Page 468 of 620




Information:

Total Files Size (in bytes):l 190722

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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Atty Docket: 64365-0017
(HANNO002-US-CON)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of:
Chien-Chun Cheng

Serial No.: 17/313,283
Filed: May 6, 2021
Confirmation No.: 3737

For: METHODS AND APPARATUSES OF

DETERMINING QUASI CO-LOCATION : (Date of Deposit)

(QCL) ASSUMPTIONS FOR BEAM
OPERATIONS

Group Art Unit: 2469

Examiner: Afshawn M. Towfighi

| hereby certify that this correspondence is being
electronically filed with the USPTO on

August 19, 2022

/James Dade/ August 19, 2022
X (Signature) (Date)

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

Alexandria, VA 22313-1450

AMENDMENT

Sir:

This Amendment is submitted in response to the non-final Office Action mailed on June

3, 2022. The non-final Office Action set a due date for response of September 3, 2022 and,

therefore, this response is being timely filed.

Applicant responds as follows.

Amendment to the Title begins on page 2 of this Paper.

Remarks begin on page 3 of this Paper.

64365/0017-43637607v1
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U.S. Patent Application No.: 17/313,283
Response to Office Action mailed June 3, 2022
Page 2

AMENDMENT TO THE TITLE

Please replace the title in the present application with the following replacement title:

METHODS AND APPARATUSES OF DETERMINING QUASI CO-LOCATION (QCL)

ASSUMPTIONS FOR BEAM OPERATIONS

64365/0017-43637607v1
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U.S. Patent Application No.: 17/313,283
Response to Office Action mailed June 3, 2022
Page 3

REMARKS

Claim Status

Claims 1-19 are pending.

No amendments to the claims are being submitted with this response.

Objection to the Title

On page 2 of the non-final Office Action, the Examiner has objected to the Title of the
present application and proposed a new title. By the foregoing amendments, the Tile of the present
application has been replaced with the Title proposed by the Examiner. It is believed that this

objection has been adequately addressed.

Rejections Based on Non-Statutory Double Patenting

On pages 2-7 of the non-final Office Action, the Examiner has rejected Claims 1-19, on
the grounds of non-statutory double patenting, as being unpatentable over claims 1-19 of U.S.
Patent No. 11,057,896. A Terminal Disclaimer over U.S. Patent No. 11,057,896 is being filed
electronically concurrently herewith. Applicant asserts that the Terminal Disclaimer overcomes

this non-statutory double patenting rejection and, therefore, its withdrawal is hereby requested.

Allowable Subject Matter

On pages 7-9 of the non-final Office Action, it is stated that Claims 1-19 are allowable over
the prior art and comments regarding the reasons for patentability over the closest prior art are set

forth.

64365/0017-43637607v1
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U.S. Patent Application No.: 17/313,283
Response to Office Action mailed June 3, 2022

Page 4

Conclusion

In the foregoing circumstances and view of the above remarks, Applicant respectfully

requests withdrawal of all objections and rejections set forth in the non-final Office Action.

Applicant further respectfully requests entry of the concurrently filed Terminal Disclaimer and

allowance of Claim 1-19. The Examiner is invited to telephone the undersigned attorney at the

Examiner’s convenience, if the Examiner believes that would help further prosecution of the

present patent application.

The fee of $170 for filing the aforesaid Terminal Disclaimer to Obviate a Double Patenting

Rejection Over a “Prior” Patent is being submitted via EFS. No other fees are believed to be due

in connection with the filing and entry of this response to the non-final Office Action. However,

if any such fees are due including, without limitation, extension fees, petition fees, excess claim

fees, etc., the Commissioner is hereby authorized to charge them to Deposit Account No. 60-2244.

Date:  August 19, 2022

Marcella Bodner

COLE SCHOTZ, P.C.

Court Plaza North

Hackensack, New Jersey 07601
(201) 525-6242 (Direct Dial)
(201) 678-6242 (Facsimile)
mbodner(@.coleschotz.com
info@coleschotz.com

64365/0017-43637607v1

Respecttully submitted,
COLE SCHOTZ, P.C.
/Marcella M. Bodner/

By:  Marcella M. Bodner
Reg. No. 46,561
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
155240 7590 09/12/2022
Cole Schotz, P.C. TOWFIGHI, AFSHAWN M
Court Plaza North 25 Main Street
Hackensack, NJ 07601 | ART UNIT PAPER NUMBER |
2469
DATE MAILED: 09/12/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737

TITLE OF INVENTION: METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR BEAM
OPERATIONS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $600 $0.00 $0.00 $600 12/12/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

I11. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

155240 7590 09/12/2022 Certificate of Mailing or Transmission
Cole Schotz, P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
? . States Postal Service with sufficient postage for first class mail in an envelope
Court Plaza North 25 Main Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Hackensack. NJ 07601 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
5
(Typed or printed name
(Signature
(Date;
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737
TITLE OF INVENTION: METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR BEAM
OPERATIONS
APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 12/12/2022

| EXAMINER | ART UNIT I CLASS-SUBCLASS |
TOWFIGHI, AFSHAWN M 2469 370-330000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

, e , . 2 registered patent attorneys or agents. If no name is
(] "Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individual (1 Corporation or other private group entity [ Government

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

[ Electronic Payment via EFS-Web [ Enclosed check [J Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737
| EXAMINER |
155240 7590 09/12/2022
Cole Schotz, P.C. TOWFIGHI, AFSHAWN M
Court Plaza North 25 Main Street
Hackensack, NJ 07601 | ART UNIT PAPER NUMBER |

2469

DATE MAILED: 09/12/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

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

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 17/313,283 CHENG et al.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
AFSHAWN M TOWFIGHI 2469 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to remarks filed 8/19/22.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-19 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a) Al b) (J Some* ¢) [J None of the:

1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. (O Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892)

2. Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 8/19/22.

3.00 Examiner's Comment Regarding Requirement for Deposit 7. O Other .
of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date. .
/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

5. (] Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20220901
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Application/Control Number: 17/313,283 Page 2
Art Unit: 2469

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Response to Arguments
2. Applicant’s arguments, see pages 3-4, filed 8/19/22, with respect to claims 1-19 have been fully

considered and are persuasive. The rejectionof claims 1-19 has been withdrawn.

Allowable Subject Matter

3. Claims 1-19 are allowed.

Any comments considered necessary by applicant must be submitted no later than the payment of the
issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such submissions

should be clearlylabeled “Comments on Statement of Reasons for Allowance.”

Conclusion

1. Any inquiry concerning this communication or earlier communications from the examiner
should be directedto AFSHAWN M TOWFIGHI whose telephone number is (571)270-7296. The examiner
can normally be reached M-F 8:00 AM -5:00 PM.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 17/313,283 Page3
Art Unit: 2469

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor, lan
N Moore can be reached on 571-272-3085. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i;513 23 CHENG et al.
H “ “m Examiner Art Unit
AFSHAWN M TOWFIGHI 2469
CPC
Symbol Type Version
HO4W | F 2013-01-01
HO4L 1 2013-01-01
HO4W | 2013-01-01
HO4L | 2013-01-01
HO4W | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/AFSHAWN M TOWFIGHI/ 01 September 2022 . . -
Primary Examiner, Art Unit 2469 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20220901

Page 1 of 3
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

17/313,283 CHENG etal.
Examiner Art Unit
AFSHAWN M TOWFIGHI 2469

INTERNATIONAL CLASSIFICATION

CLAIMED

HO4W

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 19

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

(Primary Examiner)

01 September 2022 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No.: 20220901

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/313,283 CHENG etal.
Examiner Art Unit
AFSHAWN M TOWFIGHI 2469

[0 Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([J R.1.47

CLAIMS

Final |Original|Final OriginallFinaI

Original|[Final |Original|Final

Original|Final OriginallFinaI Original|Final |Original

-

10

19

11

12

13

14

15

16

17

Ol |N|[o|o||lwIN

18

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 19

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

(Primary Examiner)

01 September 2022

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

(Date) 1 1

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20220901
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 17/313.283 CHENG et al.
H“m Hl HH “m“ “‘ ““ o o
AFSHAWN M TOWFIGHI 2469
v Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed = | Restricted | | Interference O | Objected
CLAIMS
[J Claims renumbered in the same order as presented by applicant O cpPA T.D. {(J R1.47
CLAIM DATE
Final Original | 06/02/2022 | 09/01/2022
1 v =
2 v =
3 v =
4 e =
5 v =
6 v =
7 v =
8 v =
9 v =
10 v =
11 v =
12 v =
13 v =
14 v =
15 v =
16 v =
17 v =
18 v =
19 v =
U.S. Patent and Trademark Office Part of Paper No.: 20220901
Page 1 of 1

Samsung Exhibit 1032, Page 484 of 620



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 17/313.283 CHENG et al.
AFSHAWN M TOWFIGHI 2469

CPC - Searched*
Symbol Date Examiner
H04W72/048 or H04L5/005 or HO4W72/044 or H04L5/0032 or 06/02/2022 AT
HO04W72/042 or H04L5/0098 or H04L5/0007 or HO4L5/0053
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20220901
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noftes 17/313.283 CHENG et al.
H““HH“ “‘““ ‘ ““““ — o
AFSHAWN M TOWFIGHI 2469

Search Notes
Search Notes Date Examiner
HO04W72/048 or H04L5/005 or HO4W72/044 or H04L5/0032 or AT
HO04W72/042 or H04L5/0098 or HO4L5/0007 or HO4L5/0053(Text 06/02/2022
Search Only) - see search history printout
SEARCH (USPAT, USPGPUB, EPO, JPO) - see search history 06/02/2022 AT
printout
Inventor and Assignee SEARCH - see search history printout 06/02/2022 AT
101/112 compliance check 06/02/2022 AT
Google Patent Search - see screenshot 06/02/2022 AT
IP.com search - see screenshot 06/02/2022 AT
Consulted with expert n/a self 06/02/2022 AT
Title/spec/abstract/drawing compliance check 06/02/2022 AT
Considered and Reviewed Parent application history 06/02/2022 AT
Updated SEARCH - see search history printout 09/01/2022 AT
Reviewed IDS references 09/01/2022 AT
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

interference Search - see search history printout 09/01/2022 AT
/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office Part of Paper No.: 20220901

Page 2 of 2
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PE2E SEARCH - Search History (Prior Art)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

L1

L2

L3

L4

L5

L6

L7

L8

L9

128

102

65921

65921

128

102

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(HO4W72/048 or
HO4L5/005 or
HO4\W72/044 or
H04L5/0032 or
HO4W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

(HO4W72/048 or
HO4L5/005 or
HO4\W72/044 or
H04L5/0032 or
HO4W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

"I3" and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

L5 and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

(("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN")) OR
(("TSAI") near3

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2021/02/18
08:19 AM

2021/02/18
08:19 AM

2021/02/18
08:25 AM

2021/02/18
02:05 PM

2021/02/18
02:05 PM

2021/02/18
02:06 PM

2021/02/18
02:06 PM

2021/02/18
02:06 PM

2021/02/18
02:06 PM

08/01/2022 02:41:27 PM
Workspace: cheng_chen

Page 1 of 8

AT
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L10

L11

L12

L13

L14

L15

L16

L17

L18

L19

3689

218

23

65921

400

156

("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).cim.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")

QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")
with lowest

(HO4\W72/048 or
H04L5/005 or
H04\W72/044 or
H04L5/0032 or
H04W72/042 or
H04L5/0098 or
H04L5/0007 or
H04L5/0053).cpc.

L15 and QCL near5
assumption with
("channel status
information" "CSI-RS")
with lowest

("20200145982").PN.

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
USOCR; DERWENT)

(USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2021/02/18
02:06 PM

2021/02/18
03:10 PM

2021/02/18
03:10 PM

2021/02/18
03:11 PM

2021/02/18
03:13 PM

2021/02/18
05:34 PM

2021/02/18
05:34 PM

2021/02/18
07:18 PM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

08/01/2022 02:41:27 PM
Workspace: cheng_chen

Page 2 of 8
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L20

L21

L22

L23

L24

L25

L26

L27

L28

L29

80095

80095

25

400

156

5356

466

CHEN"))).INV.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4W72/042 or
HO04L5/0098 or
HO4L5/0007 or
HO04L5/0053).cpc.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4\W72/042 or
HO04L5/0098 or
HO4L5/0007 or
HO04L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

"I3" and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

L5 and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

((("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN")) OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")
QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT,;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

08/01/2022 02:41:27 PM
Workspace: cheng_chen
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L30 74 QCL near5 assumption |(US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
with (aperiod$4 EPO; JPO) 09:53 AM
period$3) near5
("channel status
information" "CSI-RS")

L31 9 QCL near5 assumption |(US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
with (aperiod$4 EPO; JPO) 09:53 AM
period$3) near5
("channel status
information" "CSI-RS")
with lowest

L32 80095 (HO4\W72/048 or (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
H04L5/005 or EPO; JPO) 09:53 AM
H04\W72/044 or
H04L5/0032 or
HO04\W72/042 or
H04L5/0098 or
H04L5/0007 or
H04L5/0053).cpc.

L33 16 L15 and QCL near5 (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
assumption with EPO; JPO) 09:53 AM
("channel status
information" "CSI-RS")
with lowest

L34 2 ("20200145982").PN. (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02

USOCR; DERWENT) 09:53 AM

L35 373 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02

EPO; JPO) 10:01 AM

L36 201 lowest ADJ coreset (US-PGPUB; USPAT; [OR OFF OFF 2022/06/02
WITH qcl EPO; JPO) 10:02 AM

L37 79 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
WITH qcl SAME EPO; JPO) 10:03 AM
assumption

L38 799 coreset near5 ("csi-rs" | (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
"channel state EPO; JPO) 12:51 PM
information")

L39 456 ((("FG") near3 (USPAT) OR OFF OFF 2022/09/01
("INNOVATION") near3 01:42 PM
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

L40 174 ((("CHENG") near3 (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
("CHIEN-CHUN") OR |USOCR; EPO; JPO; 01:42 PM
(("TSAI") near3 DERWENT)

("TSUNG-HUA") OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

L41 82908 (HO4\W72/048 or (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
H04L5/005 or EPO; JPO) 01:42 PM
HO04\W72/044 or
H04L5/0032 or
HO04\W72/042 or

08/01/2022 02:41:27 PM Page 4 of 8
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L42

L43

L44

L45

L46

L47

L48

L49

L50

L51

82908

30

456

174

5726

521

84

H04L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

(HO4W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO4L5/0032 or
HO4W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

"I3" and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).cim.

L5 and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")

QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

08/01/2022 02:41:27 PM
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L52

L53

L54

L55

L56

L57

L58

L59

L60

L61

13

82908

19

456

174

82908

82908

30

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")
with lowest

(HO4\W72/048 or
HO04L5/005 or
HO04\W72/044 or
H04L5/0032 or
H04W72/042 or
H04L5/0098 or
HO04L5/0007 or
H04L5/0053).cpc.

L15 and QCL near5
assumption with
("channel status
information" "CSI-RS")
with lowest

("20200145982").PN.

(("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4W72/042 or
HO04L5/0098 or
HO04L5/0007 or
HO04L5/0053).cpc.

(HO4W72/048 or
HO4L5/005 or
HO4\W72/044 or
H04L5/0032 or
HO4W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

"I3" and (bwp and
coreset and gcl and CSI

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT:;
EPO:; JPO)

(US-PGPUB; USPAT;
USOCR; DERWENT)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

08/01/2022 02:41:27 PM
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L62

L63

L64

L65

L66

L67

L68

L69

L70

L71

456

174

5726

521

84

13

82908

19

and monitor$3 and
search and
reference).clm.

L5 and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA") OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).cim.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")

QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")
with lowest

(HO4\W72/048 or
HO4L5/005 or
HO4W72/044 or
HO04L5/0032 or
HO4\W72/042 or
HO4L5/0098 or
HO04L5/0007 or
HO04L5/0053).cpc.

L15 and QCL near5
assumption with
("channel status

(US-PGPUB; USPAT;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

08/01/2022 02:41:27 PM
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information" "CSI-RS")
with lowest
L72 2 ("20200145982").PN. (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
USOCR; DERWENT) 01:42 PM
L73 439 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
EPO; JPO) 01:42 PM

L74 237 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
WITH qcl EPO; JPO) 01:42 PM

L75 94 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
WITH qcl SAME EPO; JPO) 01:42 PM
assumption

L76 949 coreset near5 ("csi-rs" | (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
"channel state EPO; JPO) 01:42 PM
information")

L77 3 ("11057896" OR (US-PGPUB; USPAT) |OR ON ON 2022/09/01
"20190174466" OR 02:14 PM
"20200145982").pn.

L78 3 ("11057896" OR (US-PGPUB; USPAT) |OR ON ON 2022/09/01
"20190174466" OR 02:14 PM
"20200145982").pn.

PE2E SEARCH - Search History (Interference)

Ref # Hits Search Query DBs Default Plurals British Time Stamp

Operator Equivalents

N18 0 (QCL and CORESET |(USPAT) OR OFF OFF 2021/02/18
and "CSI-RS" and 08:10 PM
assumption and
aperiodic and monitored
and search and
space).cim.

N19 1 (QCL and CORESET |(US-PGPUB; USPAT) |OR OFF OFF 2021/02/18
and "CSI-RS" and 08:10 PM
assumption and
aperiodic and monitored
and search and
space).cim.

08/01/2022 02:41:27 PM Page 8 of 8
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Receipt date: 07/18/2022

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

17/313,283 -~ GAU: 2489

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

17313283

Filing Date

021-05-06

First Named Inventor ‘Fhien—Chun Cheng

L Art Unit | 2469
( Not for submission under 37 CFR 1.29)
Examiner Name ‘ Afshwan M. Towfighi
Attorney Docket Number | 64365-0017

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 11057896 P021-07-06 [Cheng, et al.

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document :
Figures Appear
1 0190174466 P019-06-06 Yhang
2 20200145982 P020-05-07 [Cheng, et al.

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Calumns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Numbers Code?j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 1108111286 N 2018-06-01 ' TE Corporation
2 [113039740 N 2021-06-25 FG Innovation Co. Ltd.
EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/
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Receipt date: 07/18/2022 17/313,283 - GAU: 2489
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshwan M. Towfighi
Attorney Docket Number ‘64365-001?

3 3874668 P 2021-09-08 |G Innovation Co. Ltd.
4 02147019446 N 2021-04-30 |G Innovation Co. Ltd.
5 022506048 P 2022-01-17 |G Innovation Co. Ltd.
6 0210076989 R 2021-06-24  |FG Innovation Co. Ltd.
7 018016907 O 2018-01-25 |G Electronics Inc.

8 020088295 O 2020-05-07 G Innovation Co. Lid.

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

NON-PATENT LITERATURE DOCUMENTS Remove

. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
- (book, magazine, journal, serial, symposium, catalog, etc}), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.

1 V' TE Simultaneous transmission and reception of different channels and reference signals; RI-1805830 3GPP TSG
RAN WGI Meeting #93, 25 May 2018 (25.05.2018), section 2

2 MIVO Maintenance for beam management; RI-1810366 3 GPP TSG RAN WGI#94b, 12 Oct. 2018 (12.10.2018),
Eection 2-3

3 ' TE Maintenance for beam management; RI-1808196 3GPP TSG RAN WGI Meeting#94, 24 Aug. 2021(24.08.201*

EFS Web 2.1.18
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Receipt date: 07/18/2022 17/313,283 - GAU: 2489
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng
Art Unit ‘ 2469

Examiner Name ‘ Afshwan M. Towfighi
Attorney Docket Number ‘64365-001?

4 International Search Report for Intemational Patent Application No.: PCT/CN2019/112403, issued on January 23, 2020

5 Written Opinionfor International Patent Application No.: PCT/CN2019/112403, issued on January 23, 2020

6 International Preliminary Report on Patentability for International Patent Application No.: PCT/CN2019/112403, issued
bn April 27, 2021.

7 Notice of Allowance for U.S. Patent Application No.: 16/660,726, issued on February 24, 2021.

8 Issue Notification for U.S. Patent Application No.: 16/660,726, issued on June 16, 2021.

INTEC CORPORATION: "Remaining 1ssues on Beam mManagement,

BGPP DRAFT; R1-1810751 REMAINING ISSUES ON BM, 3RD GENERATION PARTNERSHIP PROJECT (3GPP),

9 MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ; FRANCE]
29 September 2018 (2018-09-29), pages 1-15, XP051518155,

Retrieved from the Intemet:
VTE: "Mainlenance 101 Relerence signals and QeL,

BGPP DRAFT; R1-1808197 MAINTENANCE FOR REFERENCE SIGNALS AND QCL, 3RD GENERATION

10 PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921
BOPHIA-ANTIPOLIS CEDEX ; FRANCE,

bol. RAN WG1, no. Gothenburg, Sweden; 20180820 - 20180824 11 August 2018 (2018-08-11), XP051515582, i1

G ELECTRONICS. "Remaining 1ssues on dowrmnk control channel ',

BGPP DRAFT; R1-1808490 REMAINING ISSUES ON DOWNLINK CONTROL CHANNEL FINAL, 3RD GENERATION
11 PARTNERSHIP PROJECT (3GPP}, MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921
EOPHIA-ANTIPOLIS CEDE,

vol. RAN WGH1, no. Gothenburg, Sweden; 20180820 - 20180824 11 August 2018 (2018-08-11), pages 1-9,
NORKTAET AL "Fealure lead summary on QCL,

BGPP DRAFT; R1-1809758, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE
12 CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ; FRANCE,

bol. RAN WG1, no. Gothenburg, Sweden; 20180820 - 20180824 22 August 2018 (2018-08-22), XP051517119,
Retrieved from the Internet:

[Communication pursuant to Rules 70(2) and 70a(2) EPC issued on July 7, 2022 for European Application No.:
13 [19880818.0

14 Fxtended European Search Report issued on June 20, 2022 for corresponding European Patent Application No.:
|| 9880818.0
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Receipt date: 07/18/2022 17/313,283 - GAU: 2489
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshwan M. Towfighi

Attorney Docket Number ‘ 64365-0017

15 ERICSSON, "Feature lead summary for beam management”, 3GPP TSG-RAN WG1 Meeting #94, 2018, Tdoce
R1-1809864, pages 1-26, Gothenburg, Sweden

16 Notice of Reasons for Refusal issued by Japanese Patent Office for corresponding Japanese Patent Application on
May 31, 2022

17 Fxamination Report issued by Indian Patent Office for corresponding Indian Patent Application No.: 202147019446, on]
February 14, 2022

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature |I /AFSHAWN M TOWFIGHI/ Date Considered “

08/01/2022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3).  For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.
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Receipt date: 07/18/2022 17/313,283 - GAU: 2489
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng
Art Unit ‘ 2469

Examiner Name ‘ Afshwan M. Towfighi
Attorney Docket Number ‘64365-001?

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Marcella M. Bodner/ Date (YYYY-MM-DD) 2022-07-18
Name/Print Marcella M. Bodner Registration Number |46561

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Recelpt date: 07/18/2022 17/313,283 -~ GAU: 2489

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737
155240 7590 09/20/2022 | XAMINGR
Cole Schotz, P.C.
Court Plaza North 25 Main Street TOWEFIGHL, AFSHAWN M

Hackensack, NJ 07601

| ART UNIT | PAPER NUMBER
2469
| MAIL DATE | DELIVERY MODE
09/20/2022 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
. . 17/313,283 CHENG et al.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
AFSHAWN M TOWFIGHI 2469 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to IDS filed 7/18/22.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-19 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a) Al b) (J Some* ¢) [J None of the:

1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. (O Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)
1.0 Notice of References Cited (PTO-892)

2.[¥} Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 7/18/22.

3.00 Examiner's Comment Regarding Requirement for Deposit 7. O Other .
of Biological Material

4.0 Interview Summary (PTO-413),

Paper No./Mail Date. .

/AFSHAWN M TOWFIGHI/

Primary Examiner, Art Unit 2469

5. (] Examiner's Amendment/Comment

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20220919
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Receipt date: 07/18/2022

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

17/313,283 -~ GAU: 2489

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

17313283

Filing Date

021-05-06

First Named Inventor ‘Fhien—Chun Cheng

L Art Unit | 2469
( Not for submission under 37 CFR 1.29)
Examiner Name ‘ Afshwan M. Towfighi
Attorney Docket Number | 64365-0017

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages Columns Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1 11057896 P021-07-06 [Cheng, et al.

If you wish to add additional U.S. Patent citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document :
Figures Appear
1 0190174466 P019-06-06 Yhang
2 20200145982 P020-05-07 [Cheng, et al.

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Calumns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Numbers Code?j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 1108111286 N 2018-06-01 ' TE Corporation
2 [113039740 N 2021-06-25 FG Innovation Co. Ltd.
EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/
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Receipt date: 07/18/2022 17/313,283 - GAU: 2489
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshwan M. Towfighi
Attorney Docket Number ‘64365-001?

3 3874668 P 2021-09-08 |G Innovation Co. Ltd.
4 02147019446 N 2021-04-30 |G Innovation Co. Ltd.
5 022506048 P 2022-01-17 |G Innovation Co. Ltd.
6 0210076989 R 2021-06-24  |FG Innovation Co. Ltd.
7 018016907 O 2018-01-25 |G Electronics Inc.

8 020088295 O 2020-05-07 G Innovation Co. Lid.

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

NON-PATENT LITERATURE DOCUMENTS Remove

. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
- (book, magazine, journal, serial, symposium, catalog, etc}), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.

1 V' TE Simultaneous transmission and reception of different channels and reference signals; RI-1805830 3GPP TSG
RAN WGI Meeting #93, 25 May 2018 (25.05.2018), section 2

2 MIVO Maintenance for beam management; RI-1810366 3 GPP TSG RAN WGI#94b, 12 Oct. 2018 (12.10.2018),
Eection 2-3

3 ' TE Maintenance for beam management; RI-1808196 3GPP TSG RAN WGI Meeting#94, 24 Aug. 2021(24.08.201*

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /A.M.T/
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Receipt date: 07/18/2022 17/313,283 - GAU: 2489
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshwan M. Towfighi
Attorney Docket Number ‘64365-001?

4 International Search Report for Intemational Patent Application No.: PCT/CN2019/112403, issued on January 23, 2020

5 Written Opinionfor International Patent Application No.: PCT/CN2019/112403, issued on January 23, 2020

6 International Preliminary Report on Patentability for International Patent Application No.: PCT/CN2019/112403, issued
bn April 27, 2021.

7 Notice of Allowance for U.S. Patent Application No.: 16/660,726, issued on February 24, 2021.

8 Issue Notification for U.S. Patent Application No.: 16/660,726, issued on June 16, 2021.

Beam Management”,
BGPP DRAFT; R1- 1810751 REMAINING ISSUES ON BM, 3RD GENERATION PARTNERSHIP PROJECT (3GPP),

ARETENMCE CEMNIRE - r::.n ROLITE DES LI l:Q ER8021 SORLIA AMTIROLIC f‘l:l'\l:\( ERANCE

29 September 2018 (2018-09-29), pages 1-15, XP051518155,
Retrieved from the Intemet:
VTE: "Mainlenance 101 Relerence signals and QeL,

BGPP DRAFT; R1-1808197 MAINTENANCE FOR REFERENCE SIGNALS AND QCL, 3RD GENERATION

10 PARTNERSHIP PROJECT (3GPPY. MOBILE COMPETENCE CENTRE - 650 ROUTE DES LUCIOLES - F-06921

BOPHIA-ANTIPOLIS CEDEX ; FRANCE,
bol. RAN WG1, no. Gothenburg, Sweden; 20180820 - 20180824 11 August 2018 (2018-08-11), XP051515582, i1

G ELECTRONICS: Remalnlng 1S5UES on ownlnk control cf iannel",
BGPP DRAFT; R1-1808490 REMAINING ISSUES ON DOWNLINK CONTROL CHANNEL FINAL, 3RD GENERATION
11 PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE CENTRE ; 650, ROUTE DES LUCIOLES : F-06921

EOPHIA-ANTIPOLIS CEDE,
vol. RAN WGH1, no. Gothenburg, Sweden; 20180820 - 20180824 11 August 2018 (2018-08-11), pages 1-9,
NORKTAET AL "Fealure lead summary on QCL,

BGPP DRAFT; R1-1809758, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE
12 UENTRE 650, ROUTE DES LUCIOLES F- 06921 SOPHIA ANTIPOLIS CEDEX ; FRANCE,

2018 (2018-08-22), XP051517119

Retneved from the Internet: =

[Communication pursuant to Rules 70(2) and 70a(2) EPC issued on July 7, 2022 for European Application No.:
13 [19880818.0

14 Fxtended European Search Report issued on June 20, 2022 for corresponding European Patent Application No.:
|| 9880818.0

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /A.M.T/
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Receipt date: 07/18/2022 17/313,283 - GAU: 2489
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshwan M. Towfighi

Attorney Docket Number ‘ 64365-0017

15 ERICSSON, "Feature lead summary for beam management”, 3GPP TSG-RAN WG1 Meeting #94, 2018, Tdoce
R1-1809864, pages 1-26, Gothenburg, Sweden

16 Notice of Reasons for Refusal issued by Japanese Patent Office for corresponding Japanese Patent Application on
May 31, 2022

17 Fxamination Report issued by Indian Patent Office for corresponding Indian Patent Application No.: 202147019446, on]
February 14, 2022

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE
Examiner Signature |I /AFSHAWN M TOWFIGHI/

Date Considered “ 08/19/2022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3).  For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQO Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /A.M.T/
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Receipt date: 07/18/2022 17/313,283 - GAU: 2489
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng
Art Unit ‘ 2469

Examiner Name ‘ Afshwan M. Towfighi
Attorney Docket Number ‘64365-001?

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Marcella M. Bodner/ Date (YYYY-MM-DD) 2022-07-18
Name/Print Marcella M. Bodner Registration Number |46561

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /A.M.T/
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Recelpt date: 07/18/2022 17/313,283 -~ GAU: 2489

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /A.M.T/
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Under the Paperwork Reduction Act of 1995, no persons are req

PTO/SB/06 (09-11)

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

ired to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 171313,283 05/06/2021 (7o be Mailed
ENTITY: [JLARGE sMALL (J MICRO
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L Basic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
(] sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(_J EXAMINATION FEE
(37 CFR 1.16(0). (p), or (q)) NiA N/A N/A
TOTAL CLAIMS ) B
(37 GFR 1.16(i) minus 20 = x $50 =
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h)) minus 3 = x $240 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dgi;“f?gg;‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
() MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
“ If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 12/09/2022 ;‘E#"EAF:N'NG Egg\ﬁgzsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total [ ; *x _
I 16 Minus | =+ 20 -0 x $50 = 0
&i | Independent | -2 Minus | 3 =0 x $240 - 0
5 (] Application Size Fee (37 CFR 1.16(s))
(] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RERAFA.;_IE"I:{NG PRNEL\j/’\]A(IDSLIJEgLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * i *x - -
= | B7CcFR1.16() Minus — x 30 =
Q | Independent N ; e -
E (37(:}% 1.16(h)) Minus = x $0 =
= | U] Application Size Fee (37 CFR 1.16(s))
< [_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /AMANDA N FORD/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

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

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc code: RCEX PTO/SB/30EFS (01-22)

Doc description: Request for Continued Examination (RCE) Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control humber.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | H7444583 Filing | b421.05.06 Docket Number | 365 6g17 At 1 bago
Number Date (if applicable) Unit

First Named Chen-Chun Cheng Examiner )Afshwan M. Towfighi

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW . USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

El Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] Other

X Enclosed

X] Amendment/Reply
X| Information Disclosure Statement (IDS)

[ ] Affidavit{sy Declaration{s)

[ ] Other

MISCELLANEQOUS

l:l Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a penod of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
<] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No F502244

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature

EFS - Web2.1.16
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE) Approved for use through 05/31/2024. OMB 0651-0031

PTO/SB/30EFS (01-22)

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control humber.

Signature of Registered U.S. Patent Practitioner

Signature

Marcella M. Bodner/

Date (YYYY-MM-DD) (p022-12-09 I

Name

Marcella M. Bodner

Registration Number F6561

This collection of information is required by 37 CFR 1.114. 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 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U 8. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

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

EFS - Web 2.

1.16
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 352) and the Privacy Act (3 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS - Web 2.1.16
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Electronic Patent Application Fee Transmittal

Application Number: 17313283
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an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
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64365-0017
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of: :
Chien-Chun Cheng, et al. : Group Art Unit: 2469

Serial No.: 17/313,283 Examiner: Afshawn M. Towfighi
Filed: 05/06/2021

Confirmation No.: 3737

For: METHODS AND APPARATUS FOR | hereby certify that this correspondence is being

DETERMINING QUAS| CO-LOCATION: electronically filed with the USPTO on
(QCL) ASSUMPTIONS FOR BEAM : December 9, 2022
OPERAT|ONS X (Date of Deposit)
/James Dade/ December 9. 2022
Mail Stop: RCE (Signature) (Date)
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT SUBMITTED WITH
REQUEST FOR CONTINUED EXAMINATION
AFTER ALLOWANCE

Sir:

This Amendment is being submitted in the above-identified U.S. patent application,
along with a Request for Continued Examination (RCE), after the Notice of Allowance
issued on September 12, 2022. A Supplemental Information Disclosure Statement (SIDS)
is also being submitted herewith. Entry of the following claim amendments and
consideration and entry on the record of references cited in the SIDS are hereby

respectfully requested.

Amendments to the claims begin on page 2 of this paper

Supplemental Information Disclosure Statement begins on page 7 of this

paper
Remarks begin on page 8 of this Paper.

64365/0017-44290075v1
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U.S. Patent Appln. No. 17/313,283
Amendment/SIDS/RCE dated Dec. 9, 2022
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REMARKS

Claim Status

Claims 1, 3-9, 11, and 13-19 remain pending.

Claims 2, 10, and 12 have been cancelled.

Claims 1, 8, 11, and 18 have been amended.

More particularly, by the foregoing amendments, independent Claim 1 has been
amended to incorporate the features of cancelled Claim 2.

By the foregoing amendments, independent Claim 11 has been amended to
incorporate the features of cancelled Claim 12.

Each of Claims 8 and 18 have been amended, by the foregoing amendments to
account for modified antecedent basis resulting from amendments to each of independent
Claims 1 and 11, respectively.

No new matter has been added by the foregoing amendments. The features
presently recited in the newly added claims necessarily result from performing certain
embodiments of the methods described in the as-filed specification and are, therefore,

inherent to the claimed subject matter.

Furthermore, the subject matter of the newly added claims is novel and unobvious
over the prior art.

CONCLUSION
Applicant respectfully submits that pending Claims 1, 3-9, 11, and 13-19 are in

condition for allowance. Re-examination and allowance of Claims 1, 3-9, 11, and 13-19

are hereby respectfully requested.

64365/0017-44290075v1
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U.S. Patent Appln. No. 17/313,283
Amendment/SIDS/RCE dated Dec. 9, 2022
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AUTHORIZATION

As applicant is filing a first Request for Continued Examination, the $680 fee is
being submitted concurrently with the filing of this paper. No additional fees are believed
to be due in connection with the filing of this Preliminary Amendment. However, if any
such fees are due, including without limitation extension and/or petition fees, the

Commissioner is hereby authorized to charge them to Deposit Account No. 60-2244.

Respecitfully submitted,
COLE SCHOTZ, P.C.
/Marcella M. Bodner/

Date: _ December 9, 2022 By: Marcella M. Bodner
Reg. No. 46,561

COLE SCHOTZ, P.C.

Court Plaza North

Hackensack, New Jersey 07601
(201) 525-6242 (Direct Dial)
(201) 678-6242 (Facsimile)
mbodner@coleschotz.com
info@coleschotz.com
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U.S. Patent Appln. No. 17/313,283
Amendment/SIDS/RCE dated Dec. 9, 2022
Page 2

AMENDMENTS TO THE CLAIMS

The below listing of claims will replace all prior versions, and listings of claims in the present

application:
1. (Currently Amended) A user equipment (UE) for performing beam operations, the
UE comprising:

one or more non-transitory computer-readable media having computer-executable
instructions embodied thereon; and

at least one processor coupled to the one or more non-transitory computer-readable media,
and configured to execute the computer-executable instructions to:

monitor at least one of a plurality of Control Resource Sets (CORESETs) configured for
the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot; and

receive Downlink Control Information (DCI) scheduling a Downlink (DL) Reference

Signal (RS). wherein a scheduling offset between an end of a last symbol of a Physical Downlink

Control Channel (PDCCH) carrying the DCI and a beginning of a first symbol of a resource

carrying the DL RS is less than a threshold: and

apply a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one or
more of the monitored at least one of the a plurality of CORESETS to receive a Pewntink-(D)
ReferenceSignal-(RS) DL RS,

wherein the first CORESET is associated with a monitored search space configured with a
lowest CORESET Identity (ID) among the set of one or more of the monitored at least one of the

plurality of CORESETs.

64365/0017-44290075v1
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U.S. Patent Appln. No. 17/313,283
Amendment/SIDS/RCE dated Dec. 9, 2022
Page 3

Claim 2 (Cancelled).

3. (Original) The UE of claim 1, wherein the first CORESET overlaps a non-
monitored second CORESET of the plurality of CORESETSs in a time domain, the non-monitored

second CORESET associated with a non-monitored search space configured to the UE.

4. (Original) The UE of claim 3, wherein:
the monitored search space is configured with a first search space ID, the non-monitored
search space is configured with a second search space ID, and a value of the first search space ID

is smaller than a value of the second search space ID.

5. (Original) The UE of claim 3, wherein the second CORESET is configured on one

of a deactivated BWP and a deactivated Secondary Cell (SCell).

6. (Original) The UE of claim 3, wherein the second CORESET overlaps a third
CORESET of the set of one or more of the monitored at least one of the plurality of CORESETs

in the time domain.

7. (Original) The UE of claim 1, wherein the plurality of CORESETS and a resource

carrying the DL RS are provided in the time slot and the active BWP of the serving cell.

8. (Currently Amended) The UE of claim 1, wherein the at least one processor is

further configured to execute the computer-executable instructions to:

64365/0017-44290075v1
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U.S. Patent Appln. No. 17/313,283
Amendment/SIDS/RCE dated Dec. 9, 2022
Page 4

obtain, from the first CORESET, BE-CentreHnfermattonPEH DCI scheduling a Physical

Downlink Shared Channel (PDSCH); and

apply a second QCL assumption of a second CORESET to receive the PDSCH when a
scheduling offset between an end of a last symbol of a Physical Downlink—Control-Channel
@becH) PDCCH carrying the DCI and a beginning of a first symbol of the PDSCH is less than

a threshold, wherein the second CORESET overlaps the PDSCH in a time domain.

9. The UE of claim 8, wherein the second CORESET is a non-monitored CORESET in the
plurality of CORESETS, the non-monitored CORESET associated with a non-monitored search

space configured to the UE.

Claim 10 (Cancelled).

11. (Currently Amended) A method performed by a user equipment (UE) for beam
operations, the method comprising:

monitoring at least one of a plurality of Control Resource Sets (CORESETSs) configured
for the UE within an active Bandwidth Part (BWP) of a serving cell in a time slot;

obtaining Downlink Control Information (DCI) scheduling a Downlink (DL) Reference

Signal (RS). from the first CORESET. wherein a scheduling offset between an end of a last symbol

of a Physical Downlink Control Channel (PDCCH) carrying the DCI and a beginning of a first

symbol of a resource carrying the DL RS is less than a threshold; and

applying a first Quasi Co-Location (QCL) assumption of a first CORESET of a set of one

or more of the monitored at least one of the plurality of CORESETsS to receive a-Bewnlink(Dl)

64365/0017-44290075v1
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Reference-Stgnal-RS) DL RS,
wherein the first CORESET is associated with a monitored search space configured with a
lowest CORESET Identity (ID) among the set of one or more of the monitored at least one of the

plurality of CORESETs.

Claim 12 (Cancelled).

13.  (Original) The method of claim 11, wherein the first CORESET overlaps a non-
monitored second CORESET of the plurality of CORESETs in a time domain, the non-monitored

second CORESET associated with a non-monitored search space configured to the UE.

14. (Original) The method of claim 13, wherein:
the monitored search space is configured with a first search space ID,
the non-monitored search space is configured with a second search space ID, and a value

of the first search space ID is smaller than a value of the second search space ID.

15.  (Original) The method of claim 13, wherein the second CORESET is configured

on one of a deactivated BWP and a deactivated Secondary Cell (SCell).

16.  (Original) The method of claim 13, wherein the second CORESET overlaps a third

CORESET of the set of CORESETS in the time domain.

17. (Original) The method of claim 11, wherein the plurality of CORESETs and a

64365/0017-44290075v1
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resource carrying the DL RS are provided in the time slot and the active BWP of the serving cell.

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

Obtaining BPE-Centrel-dnfermationBED DCI scheduling a Physical Downlink Shared

Channel (PDSCH) from the first CORESET; and

applying a second QCL assumption of a second CORESET to receive the PDSCH when a

scheduling offset between an end of a last symbol of a Physical Downlink—Control-Channel

EDBECHYPDCCH carrying the DCI and a beginning of a first symbol of the PDSCH is less than

a threshold, wherein the second CORESET overlaps the PDSCH in time domain.

19.  (Original) The method of claim 18, wherein the second CORESET is a non-
monitored CORESET in the plurality of CORESETS, the non-monitored CORESET associated

with a non-monitored search space configured to the UE.

64365/0017-44290075v1

Samsung Exhibit 1032, Page 527 of 620



Doc code: IDS PTO/SB/08a (01-22)

. . . - Approved for use through 05/31/2024_. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17313283
Filing Date P021-05-06
INFORMATION DISCLOSURE First Named Inventor ‘Fhien-Chun Cheng
STATEMENT BY APPLICANT Art Unit ‘2469
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘ 64365-0017

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(gm*lner Cite Patent Number Kind Issue Date Na".”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document -
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
N Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial® No | Number2 Codezj Code4| Date PP Passages or Relevant
Document )
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite L . . )
T {book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), e
Initials No . ; :
publisher, city and/or country where published.

EFS Web 2.1.18

Samsung Exhibit 1032, Page 528 of 620



INFORMATION DISCLOSURE

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

Application Number 17313283

Filing Date 2021-05-06
First Named Inventor ‘ Chien-Chun Cheng
Art Unit | 2469
Examiner Name ‘ Afshawn M. Towfighi

Attorney Docket Number ‘ 64365-0017

1 Inlel Corporation, “Remaining Issues on Beam Management,” 3GPP Draft, R1-1810751, 29 September 2018, Sections|
P.1 and 2.2, pages 1-15, XP051518155. (Retrieved from Internet by EPO 11 Aug 2018)

2 VTE, “Maintenance for Reference Signals and QCL,” 3GPP Draft; R1-1808197, 11 August 2018, Section 2.6,
KP051515582. (Retrieved from Intemet by EPO 11 Aug2018)

3 |G Electronics, “Remaining Issue on Downlink Control Channel,” 3GPP Draft, R1-1808490, Section 2.6, pages 1-9,
KP051515868. (Retrieved from Internet by EPO 11 Aug 2018)

Intemnet by EPQ 22 Aug 2018)

4 Nokia, et al., “Feature Lead Summary on QCL,” 3GPP Draft, R1-1809758, page 9, XP051517119. (Retrieved from

5 VIVO, "On the search space of cross carrier scheduling”, #GPP TSG-Ran WGS Meeting # 103bis, R2-1814188, 12
[Dctobrer 2018, pages 1-7, Chengdu, China

6 Notice of Preliminary Rejection issued on October 1, 2022 for corresponding Korean Patent Application No.:
|| 0-2021-7016222 (partial translation)

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature ‘I

Date Considered ‘ I

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. ? Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ¥ Applicant is to place a check mark here if|

EFS Web 2.1.18

Samsung Exhibit 1032, Page 529 of 620



Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Chien-Chun Cheng

N Art Unit | 2469
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Afshawn M. Towfighi

Attorney Docket Number ‘ 64365-0017

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Marcella M. Bodner/ Date (YYYY-MM-DD) 2022-12-09

Name/Print Marcella M. Bodner Registration Number |46561

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

Samsung Exhibit 1032, Page 530 of 620




Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S5.C. 552a(m).

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

Samsung Exhibit 1032, Page 531 of 620




U.S. Patent Appln. No. 17/313,283
Amendment/SIDS/RCE dated Dec. 9, 2022
Page 7

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR 1.97 AND 1.98

In accordance with the provisions of 37 C.F.R. §§ 1.97 and 1.98, Applicant takes
this opportunity to cite a total of 6 references, including several technical publications as
well as a Notice of Preliminary Rejection from the corresponding Korean Patent
Application No. 20210076989.

The first four Non-Patent Literature (NPL) references listed in this SIDS were
previously cited in an Information Disclosure Statement filed on July 18, 2022. However,
even though properly considered and made of record by the Examiner, the first four listed
NPL references were automatically omitted from the records by the USPTO Publications
Division due the length of their citations on the IDS form. These four references are now

being re-submitted and listed in the present SIDS with shortened citations.

Additionally, the PDF file being submitted herewith for the aforesaid Korean Notice
of Preliminary Rejection contains both an English language translation and the original
Korean language Notice, which were both provided to Applicant by its Korean

representatives.

It is respectfully requested that the references cited in the present SIDS be
expressly considered and made of record in the prosecution record of the present patent

application.

Applicant’s citation of the patent documents and technical publications listed on
the attached FORMS PTO/SB/08a should not be construed as an admission that any of
them constitute statutory prior art against the presently claimed invention, nor that it is
material to patentability as defined in 37 C.F.R. § 1.56(b) (see 37 § C.F.R. 1.97(h)).

64365/0017-44290075v1
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Doc code: IDS PTO/SB/08a (01-22)

. . . - Approved for use through 05/31/2024_. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17313283
Filing Date P021-05-06
INFORMATION DISCLOSURE First Named Inventor ‘Fhien-Chun Cheng
STATEMENT BY APPLICANT Art Unit ‘2469
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘ 64365-0017

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(gm*lner Cite Patent Number Kind Issue Date Na".”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document -
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
N Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial® No | Number2 Codezj Code4| Date PP Passages or Relevant
Document )
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite L . . )
T {book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), e
Initials No . ; :
publisher, city and/or country where published.

EFS Web 2.1.18
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Application Number 17313283
Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘ 64365-0017

1 Final Rejection issued by the Korean Intellectual Property Office on November 23, 2022 in connection with
borresponding Korean Patent Application No.: 10-2021-7016222 (Partial Translation)

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature ‘I Date Considered ‘I

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18
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Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor ‘ Chien-Chun Cheng

N Art Unit | 2469
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Afshawn M. Towfighi

Attorney Docket Number ‘ 64365-0017

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Marcella M. Bodner/ Date (YYYY-MM-DD) 2022-12-15

Name/Print Marcella M. Bodner Registration Number |46561

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S5.C. 552a(m).

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 47215229
Application Number: 17313283
International Application Number:
Confirmation Number: 3737

Title of Invention:

METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION
(QCL) ASSUMPTIONS FOR BEAM OPERATIONS

First Named Inventor/Applicant Name:

CHIEN-CHUN CHENG

Customer Number:

155240

Filer:

Marcella M. Bodner/James Dade

Filer Authorized By:

Marcella M. Bodner

Attorney Docket Number: 64365-0017
Receipt Date: 15-DEC-2022
Filing Date: 06-MAY-2021
Time Stamp: 14:00:20

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t i . File Size(B Multi P
ocumen Document Description File Name ile Size( ){tes)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

1269061
Information Disclosure Statement (IDS) 64365-0017-SIDS_12152022.
! Form (5B08) df no 4
orm ( p dc344167158c466e5c5ebc32c25ccc6dd62 )
Warnings:
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Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

315509

64365-0017_KR_102021701622)
. —RR_ 5
2 Non Patent Literature 2 OA_11232022.pdf no

48473521¢2379d49258e400118fb81daff10|

Warnings:

Information:

Total Files Size (in bytes){ 1584570

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

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

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
155240 7590 01/05/2023
Cole Schotz, P.C. TOWFIGHI, AFSHAWN M
Court Plaza North 25 Main Street
Hackensack, NJ 07601 | ART UNIT PAPER NUMBER |
2469
DATE MAILED: 01/05/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737

TITLE OF INVENTION: METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR BEAM
OPERATIONS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0.00 $0.00 $480 04/05/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

I11. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

155240 7590 01/05/2023 Certificate of Mailing or Transmission
Cole Schotz, P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
? . States Postal Service with sufficient postage for first class mail in an envelope
Court Plaza North 25 Main Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Hackensack. NJ 07601 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
5
(Typed or printed name
(Signature
(Date;
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737
TITLE OF INVENTION: METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR BEAM
OPERATIONS
APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 04/05/2023

| EXAMINER | ART UNIT I CLASS-SUBCLASS |
TOWFIGHI, AFSHAWN M 2469 370-330000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

, e , . 2 registered patent attorneys or agents. If no name is
(] "Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individual (1 Corporation or other private group entity [ Government

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

[ Electronic Payment via EFS-Web [ Enclosed check [J Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLO.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737
| EXAMINER |
155240 7590 01/05/2023
Cole Schotz, P.C. TOWFIGHI, AFSHAWN M
Court Plaza North 25 Main Street
Hackensack, NJ 07601 | ART UNIT PAPER NUMBER |

2469

DATE MAILED: 01/05/2023

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

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

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

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

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 17/313,283 CHENG et al.
Notice of Allowability Examiner Art Unit AIA (FITF) Status
AFSHAWN M TOWFIGHI 2469 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to IDS filed 12/15/22 and 12/9/22.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-19 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a) Al b) (J Some* ¢) [J None of the:

1. [J Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. (O Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892)

2. Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 12/15/22 and 12/9/22.

3.00 Examiner's Comment Regarding Requirement for Deposit 7. O Other .
of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date. .
/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

5. (] Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13)

Notice of Allowability Part of Paper No./Mail Date 20221216
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Application/Control Number: 17/313,283 Page 2
Art Unit: 2469

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Information Disclosure Statement
1. The information disclosure statement (IDS) submitted on 12/15/22 and 12/9/22 is being

considered by the examiner.

Examiner Note on Allowability
2. The cited referencesin the NPLKIPO provided teach some limitations of the independent claim.
However, the examiner disagrees with the assertion in the KIPO reference that EACH AND EVERY
LIMITATION istaught. Inaddition, the reference uses terms and language similar to the claimed
invention, but leaves a large disconnect in the steps and limitations. The cited Ericsson reference does

not fully, clearlyand explicitly teach applying a first QCL assumption of a first CORESET of a set of one

or more of the monitored at least one of the plurality of CORESETSs to receive a DLRS. Further, Ericsson
does not explicitly teach the first CORESET is associated with a monitored SEARCH space. Therefore, the

examiner maintains his reasons for allowance stated in the office action mailed 6/3/22.
Response to Arguments

3. Applicant’s arguments, see pages 3-4, filed 8/19/22, with respect to claims 1-19 have been fully

considered and are persuasive. The rejectionof claims 1-19 has been withdrawn.
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Application/Control Number: 17/313,283 Page3
Art Unit: 2469

Allowable Subject Matter

4, Claims 1-19 are allowed.

Any comments considered necessary by applicant must be submitted no later than the payment of the
issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such submissions

should be clearlylabeled “Comments on Statement of Reasons for Allowance.”

Conclusion

1. Any inquiry concerning this communication or earlier communications from the examiner
should be directedto AFSHAWN M TOWFIGHI whose telephone number is (571)270-7296. The examiner
can normally be reached M-F 8:00 AM -5:00 PM.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor, lan
N Moore can be reached on 571-272-3085. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional

guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
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Application/Control Number: 17/313,283 Page 4
Art Unit: 2469

assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 17/313.283 CHENG et al.
H“m Hl HH “m“ “‘ ““ o o
AFSHAWN M TOWFIGHI 2469
v Rejected - | Cancelled N | Non-Elected A Appeal
= Allowed = | Restricted | | Interference O | Objected
CLAIMS
Claims renumbered in the same order as presented by applicant O cpPA T.D. O R.147
CLAIM DATE
Final Original | 06/02/2022 | 09/01/2022
1 v =
2 v =
3 v =
4 e =
5 v =
6 v =
7 v =
8 v =
9 v =
10 v =
11 v =
12 v =
13 v =
14 v =
15 v =
16 v =
17 v =
18 v =
19 v =
U.S. Patent and Trademark Office Part of Paper No.: 20221216
Page 1 of 1
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i;513 23 CHENG et al.
H “ “m Examiner Art Unit
AFSHAWN M TOWFIGHI 2469
CPC
Symbol Type Version
Ho4w F 2013-01-01
HO4L 1 2013-01-01
HO4W 1 2013-01-01
HO4L | 2013-01-01
HO4W | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/AFSHAWN M TOWFIGHI/ 16 December 2022 . . -
Primary Examiner, Art Unit 2469 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20221216

Page 1 of 3
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

17/313,283 CHENG etal.
Examiner Art Unit
AFSHAWN M TOWFIGHI 2469

INTERNATIONAL CLASSIFICATION

CLAIMED

HO4W

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 19

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

(Primary Examiner)

16 December 2022 Q.G. Print Claim(s})| O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No.: 20221216

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/313,283 CHENG etal.
Examiner Art Unit
AFSHAWN M TOWFIGHI 2469

Claims renumbered in the same order as presented by applicant (] CPA (O T.D. ([O R.1.47

CLAIMS

Final |Original|Final OriginallFinaI

Original|[Final |Original|Final

Original|Final OriginallFinaI Original|Final |Original

-

10

19

11

12

13

14

15

16

17

Ol |N|[o|o||lwIN

18

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 19

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

(Primary Examiner)

16 December 2022

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

(Date) 1 1

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20221216
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 17/313.283 CHENG et al.
AFSHAWN M TOWFIGHI 2469

CPC - Searched*
Symbol Date Examiner
H04W72/048 or H04L5/005 or HO4W72/044 or H04L5/0032 or 06/02/2022 AT
HO04W72/042 or H04L5/0098 or H04L5/0007 or HO4L5/0053
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20221216
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 17/313.283 CHENG et al.
AFSHAWN M TOWFIGHI 2469
Search Notes
Search Notes Date Examiner
HO04W72/048 or H04L5/005 or HO4W72/044 or H04L5/0032 or AT
HO04W72/042 or H04L5/0098 or HO4L5/0007 or HO4L5/0053(Text 06/02/2022
Search Only) - see search history printout
SEARCH (USPAT, USPGPUB, EPO, JPO) - see search history 06/02/2022 AT
printout
Inventor and Assignee SEARCH - see search history printout 06/02/2022 AT
101/112 compliance check 06/02/2022 AT
Google Patent Search - see screenshot 06/02/2022 AT
IP.com search - see screenshot 06/02/2022 AT
Consulted with expert n/a self 06/02/2022 AT
Title/spec/abstract/drawing compliance check 06/02/2022 AT
Considered and Reviewed Parent application history 06/02/2022 AT
Updated SEARCH - see search history printout 09/01/2022 AT
Reviewed IDS references 09/01/2022 AT
Complete review of KIPO NPL and 3GPP references - does not AT
teach each and every limitation 12/16/2022
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
interference Search - see search history printout 09/01/2022 AT

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office
Page 2 of 2

Part of Paper No.: 20221216
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Recelipt date: 12/15/2022 17/313,283 -~ GAU: 2469

Doc code: IDS PTO/SB/08a (01-22)
o . . . Approved for use through 05/31/2024. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17313283
Filing Date P021-05-06
INFORMATION DISCLOSURE First Named Inventor ‘Fhien—Chun Cheng
STATEMENT BY APPLICANT PEYT ‘2469
( Not for submission under 37 CFR 1.29)
Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number |64365—0017

U.S.PATENTS Remove

Examiner| Cite Kind Name of Patentee or Applicant Pages Columns Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add buttonj Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial® No |Number3 Code?j Code4| Date PR Passages or Relevant

Document .

Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. ., | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . '
T (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No - - .
publisher, city and/or country where published.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/
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Receipt date: 12/15/2022 17/313,283 - GAU: 2469
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘64365-001?

1 FFinal Rejection issued by the Korean Intellectual Property Office on November 23, 2022 in connection with
Forresponding Korean Patent Application No_: 10-2021-7016222 (Partial Translation)

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature |I /BFSHAWN M TOWFIGHI/ Date Considered “ 12/16/2022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/
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Receipt date: 12/15/2022 17/313,283 - GAU: 2469
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘64365-001?

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Marcella M. Bodner/ Date (YYYY-MM-DD) 2022-12-15
Name/Print Marcella M. Bodner Registration Number |46561

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/
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Recelipt date: 12/15/2022 17/313,283 -~ GAU: 2469

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/
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PE2E SEARCH - Search History (Prior Art)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

L1

L2

L3

L4

L5

L6

L7

L8

L9

128

102

65921

65921

128

102

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(HO4W72/048 or
HO4L5/005 or
HO4\W72/044 or
H04L5/0032 or
HO4W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

(HO4W72/048 or
HO4L5/005 or
HO4\W72/044 or
H04L5/0032 or
HO4W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
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"I3" and (bwp and
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and monitor$3 and
search and
reference).clm.
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and monitor$3 and
search and
reference).clm.

(("FG") near3
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(("CHENG") near3
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(USPAT)
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OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
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2021/02/18
02:05 PM
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L12
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L14

L15
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L18
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3689

218

23

65921

400

156

("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).cim.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")

QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
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with (aperiod$4
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("channel status
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(HO4\W72/048 or
H04L5/005 or
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H04L5/0053).cpc.

L15 and QCL near5
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("channel status
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("20200145982").PN.
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(("CHENG") near3
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(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
USOCR; DERWENT)

(USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2021/02/18
02:06 PM

2021/02/18
03:10 PM

2021/02/18
03:10 PM

2021/02/18
03:11 PM

2021/02/18
03:13 PM

2021/02/18
05:34 PM

2021/02/18
05:34 PM

2021/02/18
07:18 PM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

12/16/2022 03:05:52 PM
Workspace: cheng_chen

Page 2 of 15

AT

Samsung Exhibit 1032, Page 558 of 620




L20

L21

L22

L23

L24

L25

L26

L27

L28

L29

80095

80095

25

400

156

5356

466

CHEN"))).INV.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4W72/042 or
HO04L5/0098 or
HO4L5/0007 or
HO04L5/0053).cpc.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4\W72/042 or
HO04L5/0098 or
HO4L5/0007 or
HO04L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

"I3" and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

L5 and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

((("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN")) OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")
QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT,;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM

2022/06/02
09:53 AM
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L30 74 QCL near5 assumption |(US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
with (aperiod$4 EPO; JPO) 09:53 AM
period$3) near5
("channel status
information" "CSI-RS")

L31 9 QCL near5 assumption |(US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
with (aperiod$4 EPO; JPO) 09:53 AM
period$3) near5
("channel status
information" "CSI-RS")
with lowest

L32 80095 (HO4\W72/048 or (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
H04L5/005 or EPO; JPO) 09:53 AM
H04\W72/044 or
H04L5/0032 or
HO04\W72/042 or
H04L5/0098 or
H04L5/0007 or
H04L5/0053).cpc.

L33 16 L15 and QCL near5 (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
assumption with EPO; JPO) 09:53 AM
("channel status
information" "CSI-RS")
with lowest

L34 2 ("20200145982").PN. (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02

USOCR; DERWENT) 09:53 AM

L35 373 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02

EPO; JPO) 10:01 AM

L36 201 lowest ADJ coreset (US-PGPUB; USPAT; [OR OFF OFF 2022/06/02
WITH qcl EPO; JPO) 10:02 AM

L37 79 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
WITH qcl SAME EPO; JPO) 10:03 AM
assumption

L38 799 coreset near5 ("csi-rs" | (US-PGPUB; USPAT; |OR OFF OFF 2022/06/02
"channel state EPO; JPO) 12:51 PM
information")

L39 456 ((("FG") near3 (USPAT) OR OFF OFF 2022/09/01
("INNOVATION") near3 01:42 PM
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

L40 174 ((("CHENG") near3 (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
("CHIEN-CHUN") OR |USOCR; EPO; JPO; 01:42 PM
(("TSAI") near3 DERWENT)

("TSUNG-HUA") OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

L41 82908 (HO4\W72/048 or (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
H04L5/005 or EPO; JPO) 01:42 PM
HO04\W72/044 or
H04L5/0032 or
HO04\W72/042 or
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L42

L43

L44

L45

L46

L47

L48

L49

L50

L51

82908

30

456

174

5726

521

84

H04L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

(HO4W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO4L5/0032 or
HO4W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

"I3" and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).cim.

L5 and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")

QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM
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L52

L53

L54

L55

L56

L57

L58

L59

L60

L61

13

82908

19

456

174

82908

82908

30

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")
with lowest

(HO4\W72/048 or
HO04L5/005 or
HO04\W72/044 or
H04L5/0032 or
H04W72/042 or
H04L5/0098 or
HO04L5/0007 or
H04L5/0053).cpc.

L15 and QCL near5
assumption with
("channel status
information" "CSI-RS")
with lowest

("20200145982").PN.

(("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4W72/042 or
HO04L5/0098 or
HO04L5/0007 or
HO04L5/0053).cpc.

(HO4W72/048 or
HO4L5/005 or
HO4\W72/044 or
H04L5/0032 or
HO4W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

"I3" and (bwp and
coreset and gcl and CSI

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT:;
EPO:; JPO)

(US-PGPUB; USPAT;
USOCR; DERWENT)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM
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Workspace: cheng_chen

Page 6 of 15

AT

Samsung Exhibit 1032, Page 562 of 620




L62

L63

L64

L65

L66

L67

L68

L69

L70

L71

456

174

5726

521

84

13

82908

19

and monitor$3 and
search and
reference).clm.

L5 and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA") OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).cim.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")

QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")
with lowest

(HO4\W72/048 or
HO4L5/005 or
HO4W72/044 or
HO04L5/0032 or
HO4\W72/042 or
HO4L5/0098 or
HO04L5/0007 or
HO04L5/0053).cpc.

L15 and QCL near5
assumption with
("channel status

(US-PGPUB; USPAT;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM

2022/09/01
01:42 PM
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information" "CSI-RS")
with lowest
L72 2 ("20200145982").PN. (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
USOCR; DERWENT) 01:42 PM
L73 439 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
EPO; JPO) 01:42 PM

L74 237 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
WITH qcl EPO; JPO) 01:42 PM

L75 94 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
WITH qcl SAME EPO; JPO) 01:42 PM
assumption

L76 949 coreset near5 ("csi-rs" | (US-PGPUB; USPAT; |OR OFF OFF 2022/09/01
"channel state EPO; JPO) 01:42 PM
information")

L77 3 ("11057896" OR (US-PGPUB; USPAT) |OR ON ON 2022/09/01
"20190174466" OR 02:14 PM
"20200145982").pn.

L78 3 ("11057896" OR (US-PGPUB; USPAT) |OR ON ON 2022/09/01
"20190174466" OR 02:14 PM
"20200145982").pn.

L79 497 ((("FG") near3 (USPAT) OR OFF OFF 2022/12/16
("INNOVATION") near3 02:53 PM
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

L80 194 ((("CHENG") near3 (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
("CHIEN-CHUN") OR |USOCR; EPO; JPO; 02:53 PM
(("TSAI") near3 DERWENT)

("TSUNG-HUA") OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

L81 86299 (HO4\W72/048 or (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
H04L5/005 or EPO; JPO) 02:53 PM
HO04\W72/044 or
H04L5/0032 or
HO04\W72/042 or
H04L5/0098 or
H04L5/0007 or
H04L5/0053).cpc.

L82 86299 (HO4\W72/048 or (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
H04L5/005 or EPO; JPO) 02:53 PM
HO04\W72/044 or
H04L5/0032 or
HO04\W72/042 or
H04L5/0098 or
H04L5/0007 or
H04L5/0053).cpc.

L83 36 L4 and (coreset with (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
"csi-rs" with assumption |EPO; JPO) 02:53 PM
with qcl)

L84 5 "I3" and (bwp and (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
coreset and gcl and CSI |EPO; JPO) 02:53 PM
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L85

L86

L87

L88

L89

L90

L91

L92

L93

L94

497

194

6210

590

93

16

86299

23

and monitor$3 and
search and
reference).clm.

L5 and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA") OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).cim.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")

QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")
with lowest

(HO4\W72/048 or
HO4L5/005 or
HO4W72/044 or
HO04L5/0032 or
HO4\W72/042 or
HO4L5/0098 or
HO04L5/0007 or
HO04L5/0053).cpc.

L15 and QCL near5
assumption with
("channel status

(US-PGPUB; USPAT;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM
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L95

L96

L97

L98

L99

L100

497

194

86299

86299

36

information" "CSI-RS")
with lowest

("20200145982").PN.

((("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN")) OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4\W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO04L5/0053).cpc.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4W72/042 or
HO04L5/0098 or
HO4L5/0007 or
HO04L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

(US-PGPUB; USPAT;
USOCR; DERWENT)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT,;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/12/16
02:53 PM

2022/12116
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12116
02:53 PM

2022/12/16
02:53 PM

L101

L102

L103

L104

497

194

"I3" and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

L5 and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

(("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

((("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM
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("TSUNG-HUA") OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

L105 2 (L8 or L9) and (bwp and |(US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
coreset and qcl and CSI |EPO; JPO) 02:53 PM
and monitor$3 and
search and
reference).cim.

L106 6210 (aperiod$4 period$3) (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
near5 ("channel status (EPO; JPO) 02:53 PM
information" "CSI-RS")

L107 590 QCL with (aperiod$4 (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
period$3) near5 EPO; JPO) 02:53 PM
("channel status
information" "CSI-RS")

L108 93 QCL near5 assumption |(US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
with (aperiod$4 EPO; JPO) 02:53 PM
period$3) near5
("channel status
information" "CSI-RS")

L109 16 QCL near5 assumption |(US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
with (aperiod$4 EPO; JPO) 02:53 PM
period$3) near5
("channel status
information" "CSI-RS")
with lowest

L110 86299 (HO4\W72/048 or (US-PGPUB; USPAT; [OR OFF OFF 2022/12/16
H04L5/005 or EPO; JPO) 02:53 PM
HO04\W72/044 or
H04L5/0032 or
HO04\W72/042 or
HO04L5/0098 or
H04L5/0007 or
H04L5/0053).cpc.

L111 23 L15 and QCL near5 (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
assumption with EPO; JPO) 02:53 PM
("channel status
information" "CSI-RS")
with lowest

L112 2 ("20200145982").PN. (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16

USOCR; DERWENT) 02:53 PM

L113 524 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16

EPO; JPO) 02:53 PM

L114 288 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
WITH qcl EPO; JPO) 02:53 PM

L115 125 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
WITH qcl SAME EPO; JPO) 02:53 PM
assumption

L116 1116 coreset near5 ("csi-rs" | (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
"channel state EPO; JPO) 02:53 PM
information")

L117 497 ((("FG") near3 (USPAT) OR OFF OFF 2022/12/16

12/16/2022 03:05:52 PM Page 11 of 15§
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L118

L119

L120

L121

L122

L123

L124

L125

L126

194

86299

86299

36

497

194

2

("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN")) OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4W72/042 or
HO04L5/0098 or
HO4L5/0007 or
HO04L5/0053).cpc.

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4\W72/042 or
HO04L5/0098 or
HO4L5/0007 or
HO04L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

"I3" and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

L5 and (bwp and
coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN")) OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN")) OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT,;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT,;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12116
02:53 PM

2022/12/16

12/16/2022 03:05:52 PM
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L127

L128

L129

L130

L131

L132

L133

L134

L135

L136

6210

590

93

16

86299

23

497

194

86299

coreset and qcl and CSI
and monitor$3 and
search and
reference).clm.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")

QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")
with lowest

(HO4\W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO04L5/0032 or
HO4W72/042 or
HO04L5/0098 or
HO4L5/0007 or
HO04L5/0053).cpc.

L15 and QCL near5
assumption with
("channel status
information" "CSI-RS")
with lowest

("20200145982").PN.

(("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN")).INV.

(HO4\W72/048 or
H04L5/005 or
HO04\W72/044 or
HO04L5/0032 or
H04W72/042 or

EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
USOCR; DERWENT)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

12/16/2022 03:05:52 PM
Workspace: cheng_chen
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L137

L138

L139

L140

L141

L142

L143

L144

L145

L146

86299

36

497

194

6210

590

93

H04L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

(HO4W72/048 or
HO4L5/005 or
HO4\W72/044 or
HO4L5/0032 or
HO4W72/042 or
HO4L5/0098 or
HO4L5/0007 or
HO4L5/0053).cpc.

L4 and (coreset with
"csi-rs" with assumption
with qcl)

"I3" and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).cim.

L5 and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

("FG") near3
("INNOVATION") near3
("COMPANY") near3
("LIMITED"))).AS,AAN
M.

(("CHENG") near3
("CHIEN-CHUN") OR
(("TSAI") near3
("TSUNG-HUA")) OR
(("CHENG") near3
("YU-HSIN") OR
(("LIN") near3 ("WAN-
CHEN"))).INV.

(L8 or L9) and (bwp and
coreset and gcl and CSI
and monitor$3 and
search and
reference).clm.

(aperiod$4 period$3)
near5 ("channel status
information" "CSI-RS")

QCL with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

QCL near5 assumption
with (aperiod$4
period$3) near5
("channel status
information" "CSI-RS")

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(USPAT)

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

(US-PGPUB; USPAT;
EPO; JPO)

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

2022/12/16
02:53 PM

12/16/2022 03:05:52 PM
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L147 16 QCL near5 assumption |(US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
with (aperiod$4 EPO; JPO) 02:53 PM
period$3) near5
("channel status
information" "CSI-RS")
with lowest

L148 86299 (HO4\W72/048 or (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
H04L5/005 or EPO; JPO) 02:53 PM
HO04\W72/044 or
H04L5/0032 or
HO04\W72/042 or
H04L5/0098 or
H04L5/0007 or
H04L5/0053).cpc.

L149 23 L15 and QCL near5 (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
assumption with EPO; JPO) 02:53 PM
("channel status
information" "CSI-RS")
with lowest

L150 2 ("20200145982").PN. (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16

USOCR; DERWENT) 02:53 PM

L151 524 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16

EPO; JPO) 02:53 PM

L152 288 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
WITH qcl EPO; JPO) 02:53 PM

L153 125 lowest ADJ coreset (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
WITH qcl SAME EPO; JPO) 02:53 PM
assumption

L154 1116 coreset near5 ("csi-rs" | (US-PGPUB; USPAT; |OR OFF OFF 2022/12/16
"channel state EPO; JPO) 02:53 PM
information")

L155 3 ("11057896" OR (US-PGPUB; USPAT) |OR ON ON 2022/12/16
"20190174466" OR 02:53 PM
"20200145982").pn.

L156 3 ("11057896" OR (US-PGPUB; USPAT) |OR ON ON 2022/12/16
"20190174466" OR 02:53 PM
"20200145982").pn.

PE2E SEARCH - Search History (Interference)

Ref # Hits Search Query DBs Default Plurals British Time Stamp

Operator Equivalents

N18 0 (QCL and CORESET |(USPAT) OR OFF OFF 2021/02/18
and "CSI-RS" and 08:10 PM
assumption and
aperiodic and monitored
and search and
space).cim.

N19 1 (QCL and CORESET |(US-PGPUB; USPAT) |OR OFF OFF 2021/02/18
and "CSI-RS" and 08:10 PM
assumption and
aperiodic and monitored
and search and
space).cim.
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Recelpt date: 12/08/2022 17/313,283 -~ GAU: 2469

Doc code: IDS PTO/SB/08a (01-22)
o . . . Approved for use through 05/31/2024. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17313283
Filing Date P021-05-06
INFORMATION DISCLOSURE First Named Inventor ‘Fhien—Chun Cheng
STATEMENT BY APPLICANT PEYT ‘2469
( Not for submission under 37 CFR 1.29)
Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number |64365—0017
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Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshawn M. Towfighi

Attorney Docket Number ‘ 64365-0017

1 Intel Corporation, “Remaining Issues on Beam Management,” 3GPP Draft; R1-1810751, 29 September 2018, Seclions]
P 1 and 2.2, pages 1-15, XP351518155. (Retrieved from Internet by EPO 11 Aug 2018)

2 V'TE, "Maintenance for Reference Signals and QCL,” 3GPP Draft; R1-1808197, 11 August 2018, Section 2.6,
KP051515582. (Retrieved from Intemet by EPO 11 Aug2018)

3 |G Electronics, “Remaining Issue on Downlink Control Channel,” 3GPP Draft, R1-1808490, Section 2.6, pages 1-9,
KP051515868. (Retrieved from Intemet by EPO 11 Aug 2018)

4 Nokia, et al., “Feature Lead Summary on QCL,” 3GPP Draft, R1-1809758, page 9, XP051517119. (Retrieved from
Intemet by EPO 22 Aug 2018)

5 MIVO, "On the search space of cross carrier scheduling”, #GPP TSG-Ran WGS Meeting # 103bis, R2-1814188, 12
[Dctobrer 2018, pages 1-7, Chengdu, China

6 Notice of Preliminary Rejection issued on October 1, 2022 for corresponding Korean Patent Application No.:
||0—2021 -1016222 (partial translation)

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/

Samsung Exhibit 1032, Page 573 of 620



Receipt date: 12/09/2022 17/313,283 - GAU: 2469
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chien-Chun Cheng

Art Unit ‘ 2469

Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘64365-001?

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Marcella M. Bodner/ Date (YYYY-MM-DD) 2022-12-09
Name/Print Marcella M. Bodner Registration Number |46561

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Recelpt date: 12/08/2022 17/313,283 -~ GAU: 2469

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Recelpt date: 12/08/2022 17/313,283 -~ GAU: 2469

U.S. Patent Appln. No. 17/313,283
Amendment/SIDS/RCE dated Dec. 9, 2022
Page 7

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR 1.97 AND 1.98

In accordance with the provisions of 37 C.F.R. §§ 1.97 and 1.98, Applicant takes
this opportunity to cite a total of 6 references, including several technical publications as
well as a Notice of Preliminary Rejection from the corresponding Korean Patent
Application No. 20210076989.

The first four Non-Patent Literature (NPL) references listed in this SIDS were
previously cited in an Information Disclosure Statement filed on July 18, 2022. However,
even though properly considered and made of record by the Examiner, the first four listed
NPL references were automatically omitted from the records by the USPTO Publications
Division due the length of their citations on the IDS form. These four references are now

being re-submitted and listed in the present SIDS with shortened citations.

Additionally, the PDF file being submitted herewith for the aforesaid Korean Notice
of Preliminary Rejection contains both an English language translation and the original
Korean language Notice, which were both provided to Applicant by its Korean

representatives.

It is respectfully requested that the references cited in the present SIDS be
expressly considered and made of record in the prosecution record of the present patent

application.

Applicant’s citation of the patent documents and technical publications listed on
the attached FORMS PTO/SB/08a should not be construed as an admission that any of
them constitute statutory prior art against the presently claimed invention, nor that it is
material to patentability as defined in 37 C.F.R. § 1.56(b) (see 37 § C.F.R. 1.97(h)).

64365/0017-44290075v1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /A.M.T/
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/313,283 CHENG etal.
Examiner Art Unit
AFSHAWN M TOWFIGHI 2469

[0 Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([J R.1.47

(Assistant Examiner)

CLAIMS

Final |Original|Final OriginallFinaI Original|[Final |Original|Final [Original|Final OriginallFinaI Original|Final |Original

1 1 10 16 19
2 9 11
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3 4 10 13

4 5 11 14

5 6 12 15

6 7 13 16

7 8 14 17

8 9 15 18

NONE

Total Claims Allowed:

(Date) 16

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

(Primary Examiner)

17 February 2023 O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No.: 20230217
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737
155240 7590 02/21/2023 | EXAMINER

Cole Schotz, P.C.
Court Plaza North 25 Main Street
Hackensack, NJ 07601

TOWFIGHI, AFSHAWN M

| ART UNIT | PAPER NUMBER
2469
| MAIL DATE | DELIVERY MODE
02/21/2023 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)

Samsung Exhibit 1032, Page 582 of 620



rrect Application No. Applicant(s)
Notii COfA//ed bili 17/313,283 CHENGet al.
olice o. owability Examiner Art Unit AIA (FITF) Status
AFSHAWN M TOWFIGHI 2469 Yes

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

1.4} This communication is responsive to claims filed 12/9/22.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

47 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) o (f).
Certified copies:
a) CJAIl b) (J Some* ¢) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

57 CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

2.00 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3.(J Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

of Biological Material .
4.0] Interview Summary (PTO-413),
Paper No./Mail Date.

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office j
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230217
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Continuation Sheet (PTOL-37) Application No. 17/313,283

Continuation of 3. The allowed claim(s) is/are: 1, 3-9, 11, 13-19 (renumbered 1-16)
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Application/Control Number: 17/313,283 Page 2
Art Unit: 2469

DETAILED ACTION
Notice of Pre-AlA or AlA Status
1. The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Information Disclosure Statement
1. The information disclosure statement (IDS) submitted on 12/15/22 and 12/9/22 is being

considered by the examiner.

Examiner Note on Allowability
2. The cited referencesin the NPLKIPO provided teach some limitations of the independent claim.
However, the examiner disagrees with the assertion in the KIPO reference that EACH AND EVERY
LIMITATION istaught. Inaddition, the reference uses terms and language similar to the claimed
invention, but leaves a large disconnect in the steps and limitations. The cited Ericsson reference does

not fully, clearlyand explicitly teach applying a first QCL assumption of a first CORESET of a set of one

or more of the monitored at least one of the plurality of CORESETSs to receive a DLRS. Further, Ericsson
does not explicitly teach the first CORESET is associated with a monitored SEARCH space. Therefore, the

examiner maintains his reasons for allowance statedin the office action mailed 6/3/22.

Response to Arguments
3. Applicant’s arguments, see pages3-4, filed 8/19/22, with respecttoclaims 1, 3-9, 11, 13-19
(renumbered 1-16) have been fully considered and are persuasive. The rejection of claims 1, 3-9, 11,

13-19 (renumbered 1-16) has been withdrawn.
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Application/Control Number: 17/313,283 Page3
Art Unit: 2469

Allowable Subject Matter

4, Claims 1,3-9, 11, 13-19 (renumbered 1-16) are allowed.

Any comments considered necessary by applicant must be submitted no later than the payment of the
issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such submissions

should be clearlylabeled “Comments on Statement of Reasons for Allowance.”

Conclusion

1. Any inquiry concerning this communication or earlier communications from the examiner
should be directedto AFSHAWN M TOWFIGHI whose telephone number is (571)270-7296. The examiner
can normally be reached M-F 8:00 AM -5:00 PM.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor, lan
N Moore can be reached on 571-272-3085. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional

guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
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Application/Control Number: 17/313,283 Page 4
Art Unit: 2469

assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

155240 7590 01/05/2023 Certificate of Mailing or Transmission
Cole Schotz, P.C. I hereby certify that this Fee(s) Transmittal is being deposited with the United
? . States Postal Service with sufficient postage for first class mail in an envelope
Court Plaza North 25 Main Street addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Hackensack. NJ 07601 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
5
James J. Dade (Typed or printed name
Customer No.: 155240
/James J. Dade/ (Signature
March 20, 2023 (Date
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737

TITLE OF INVENTION: METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION (QCL) ASSUMPTIONS FOR BEAM
OPERATIONS

APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 04/05/2023
| EXAMINER | ART UNIT I CLASS-SUBCLASS |
TOWFIGHI, AFSHAWN M 2469 370-330000
IC.F(;,{h‘itrng;f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
-363). g 1)2{';2;;3511;3;&2 rlg; [tl(i/ 331 ;:cglstered patent attorneys | Marcella M. Bodner

| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a Cole Schotz, P.C.

registered attorney or agent) and the names of up to 2

, e , . 2 registered patent attorneys or agents. If no name is
(] "Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
Customer Number is required.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Hannibal IP LLC Frisco, Texas

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individual X1 Corporation or other private group entity [ Government

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

[ Electronic Payment via EFS-Web [ Enclosed check [J Non-electronic payment by credit card (Attach form PTO-2038)
X1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 602244

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
/Marcella M. Bodner/ pate  March 20, 2023

Authorized Signature

Marcella M. Bodner 46,561

Typed or printed name Registration No.

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Samsung Exhibit 1032, Page 588 of 620



Electronic Patent Application Fee Transmittal

Application Number: 17313283

Filing Date: 06-May-2021

METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION

Title of Invention: (QCL) ASSUMPTIONS FOR BEAM OPERATIONS

First Named Inventor/Applicant Name: CHIEN-CHUN CHENG
Filer: Marcella M. Bodner/James Dade
Attorney Docket Number: 64365-0017

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suz-s'l'g(t:)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 2501 1 480 480
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Description Fee Code Quantity Amount Sul:’-;l';(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480
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Electronic Acknowledgement Receipt

EFS ID: 47706826
Application Number: 17313283
International Application Number:
Confirmation Number: 3737

Title of Invention:

METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION
(QCL) ASSUMPTIONS FOR BEAM OPERATIONS

First Named Inventor/Applicant Name:

CHIEN-CHUN CHENG

Customer Number:

155240

Filer:

Marcella M. Bodner/James Dade

Filer Authorized By:

Marcella M. Bodner

Attorney Docket Number: 64365-0017
Receipt Date: 20-MAR-2023
Filing Date: 06-MAY-2021
Time Stamp: 15:02:55

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $480

RAM confirmation Number E20233JF03127617

Deposit Account

Authorized User

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

Document .. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( yt V Y '. . 9
Number Message Digest | Part/.zip| (ifappl.)
120750
64365-0017_lssue_Fee_Payme
1 Issue Fee Payment (PTO-85B) iy - = no 1
nt*03202023*ppdf bée2f9adab4d7f4ele9a33c6d785fd3d7d29
eSe5
Warnings:
Information:
38054
2 Fee Worksheet (SB06) fee-info.pdf no 2
b5dfe02fScd3b3c51ff4260baffoc5e944d3e
Warnings:
Information:
Total Files Size (in bytes)1 158804

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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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/313,283 CHENG etal.
Examiner Art Unit
AFSHAWN M TOWFIGHI 2469

Claims renumbered in the same order as presented by applicant (] CPA (O T.D. ([O R.1.47

CLAIMS

Final |Original|Final OriginallFinaI

Original|[Final |Original|Final

Original|Final OriginallFinaI Original|Final |Original

-

10

19

11

12

13

14

15

16

17

Ol |N|[o|o||lwIN

18

Changc(s) aPP!ied
to document,
/NDB.H/
9/16/2022

NONE

(Assistant Examiner)

Total Claims Allowed:

(Date) 19

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

(Primary Examiner)

01 September 2022

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

(Date) 1 1

U.S. Patent and Trademark Office

Page 3 of 3

Part of Paper No.: 20220901
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Doc Code: QPIDS.REQ
Document Description: QuickPath Information Disclosure Statement
PTO/SB/09 (09-18)

CERTIFICATION AND REQUEST FOR CONSIDERATION OF AN INFORMATION DISCLOSURE
STATEMENT FILED AFTER PAYMENT OF THE ISSUE FEE UNDER THE QPIDS PROGRAM

17/313,283 |7 2021-05-06

First Named Inventor: Title of Invention:

Chien-Chun Cheng METHODS AND APPARATUSES FOR . . .
THE UNDERSIGNED HEREBY CERTIFIES AND REQUESTS THE FOLLOWING FOR THE ABOVE-
IDENTIFIED APPLICATION.

1. Consideration is requested of the information disclosure statement (IDS) submitted herewith, which is
being filed after payment ofthe issue fee.

2. Check the box next to the appropriate selection:

Non-Provisional Application Number:

patent office in a counterpart foreign application not more than three months prior to the filing of the IDS.
See 37 CFR 1.97(e)(1).

OR

No item of information contained in the IDS was cited in a communication from a foreign patent office
in a counterpart foreign application, and, to the knowledge ofthe person signing the certification after
making reasonable inquiry, no item of information contained in the IDS was known to any individual
designated in 37 CFR 1.56(c) more than three months prior to the filing ofthe IDS. See 37 CFR
1.97(e)(2).

OR

See attached certification statement in compliance with 37 CFR 1.97(e).

Please charge the IDS fee set forth in 37 CFR 1.17(p) to Deposit Account No.

A Petition to Withdraw from Issue After Payment ofthe Issue Fee (37 CFR 1.313(c)(2)), including the
petition fee set forth in 37 CFR 1.17(h), is submitted herewith as a Web-based e Petition.

WARNING: Do not submitthe petition as a follow-on paper via EFS-Web. Submi the petition as a Web-
based ePetition by signing on to EFS-Web as a registered user, selecting the radio button next to
“Existing application/patent,” and then selecting the radio button next to “ePetition (for automatic
processing and immediate grant, if all petitions requirements are met).” Failure to use the Web-based
ePetition interface will result in automatic entry ofthe RCE.

5. Arequest for continued examination (RCE) under 37 CFR 1.114 and the RCE fee under 37 CFR 1.17(g)
are submitted herewith.

6. The RCE will be treated as a “conditional” RCE. In the event the examiner determines that any item of
information contained in the IDS necessitates the reopening of prosecution in the application, the
undersigned understands that (i) the RCE will be processed and treated as an RCE under 37 CFR 1.114
and therefore (ii) the IDS fee under 37 CFR 1.17(p) will be returned in accordance with
37 CFR 1.97(b)(4). Inthe event that no item of information in the IDS necessitates reopening prosecution,
the undersigned understands that the RCE will not be processed and the RCE fee under 37 CFR 1.17(e)
will be returned.

7. This certification and request is being filed as a Web-based ePetition and is not accompanied by an
amendment to the application. Inclusion of an amendment will result in automatic entry of the RCE.

Signature/Marce”a M BOdner/ Date MaI’Ch 30, 2023

Practitioner
ame oMarcella M. Bodner Regisuation umoer 4.6 56 1

Note: Signaturesofall the inventors orassignees of record of the entire interest ortheirrepresentative(s) are requiredin accordance with
37 CFR 1.33 and 11.18. Please see 37 CFR 1.4(d) for the form of the signature. If necessary, submit multiple forms for more than one
signature, see below.*

*Total of___1__ forms are submitted.

If you need assistance in conpleting the form call 1-800-PTO-9199 and selectoption 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requiresthatyou be given certain information in connectionwith your
submission ofthe attached form related to a patent application or patent. Accordingly, pursuantto the requirements of
the Act, please be advised that: (1) the general authorityfor the collection ofthis information is 35 U.S.C.2(b)(2); (2)
furnishing ofthe information solicited is voluntary; and (3) the principal purpose forwhich the information is used bythe
U.S. Patent and Trademark Office is to process and/orexamine your submission related to a patentapplication or
patent. If you do not furnish the requestedinformation, the U.S. Patent and Trademark Office maynot be able to
process and/orexamine your submission,which mayresultin termination of proceedings orabandonment ofthe
application orexpiration ofthe patent.

The information provided byyou in this form will be subjectto the following routine uses:

1. The information on this form will be treated confidentiallyto the extent allowed underthe Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system ofrecords may
be disclosed to the Department ofJustice to determine whetherdisclosure ofthese records is required bythe
Freedom ofInformation Act.

2. Arecord from this system ofrecords maybe disclosed, as a routine use, in the course ofpresenting evidence
to a court, magistrate, oradministrative tribunal, including disclosures to opposing counselin the course of
settlementnegotiations.

3. Arrecord in this system ofrecords maybe disclosed, as aroutine use,to a Memberof Congress submitting a
requestinwlving an individual, to whom the record pertains, when the individual has requested assistance fom
the Memberwith respectto the subject matter ofthe record.

4. Arecordin this system ofrecords maybe disclosed, as a routine use, to a contractorof the Agency having
need for the information in orderto perform a contract. Recipients ofinformation shallbe required to comply
with the requirements ofthe Privacy Act of 1974,as amended, pursuantto 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed underthe Patent Cooperation Treatyin this system of
records maybe disclosed, as aroutine use, to the International Bureau ofthe World Intellectual Property
Organization, pursuantto the Patent Cooperation Treaty.

6. Arecordin this system ofrecords maybe disclosed, as a routine use, to anotherfederal agencyfor purposes
of National Securityreview (35 U.S.C. 181) and for review pursuantto the Atomic Energy Act (42 U.S.C.
218(c)).

7. Arecord from this system ofrecords maybe disclosed, as a routine use, to the Administrator, General
Services, or his/herdesignee, during an inspection ofrecords conducted by GSA as partof that agency's
res ponsibilityto recommend improvements in records management practices and programs, under authorityof
44 U.S.C. 2904 and 2906. Such disclosure shallbe made in accordance with the GSA regulations governing
inspection ofrecords forthis purpose, and anyotherrelevant (i.e., GSA orCommerce) directive. Such
disclosure shallnotbe used to make determinations aboutindividuals.

8. Arecord from this system ofrecords maybe disclosed, as a routine use, to the public after either publication of
the application pursuantto 35 U.S.C. 122(b) or issuance ofa patent pursuantto 35 U.S.C. 151. Further, a
record may be disclosed, subjectto the limitations 0of37 CFR 1.14, as a routine use, to the publicifthe record
was filed in an application which became abandoned orin which the proceedings were terminated and which
application is referenced byeithera published application, an application open to publicinspection oran issued
patent.

9. Arecord from this system ofrecords maybe disclosed, as aroutine use, to a Federal, State, or local law
enforcementagency, ifthe USPTO becomes aware ofa violation or potential violation of law or regulation.
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Doc code: IDS PTO/SB/08a (01-22)

. . . - Approved for use through 05/31/2024_. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17313283
Filing Date P021-05-06
INFORMATION DISCLOSURE First Named Inventor ‘Fhen-Chun Cheng
STATEMENT BY APPLICANT Art Unit ‘2469
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘ 64365-0017

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(gm*lner Cite Patent Number Kind Issue Date Na".”e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document -
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
N Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial® No | Number2 Codezj Code4| Date PP Passages or Relevant
Document )
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite L . . )
T {book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), e
Initials No . ; :
publisher, city and/or country where published.

EFS Web 2.1.18
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Application Number 17313283
Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chen-Chun Cheng
Art Unit ‘ 2469

Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘ 64365-0017

1 Notification for Reasons for Refusal issued on January 10, 2023 for corresponding Japanese Patent Application No.:
P021-523200.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature ‘I Date Considered ‘I

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18
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Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

First Named Inventor ‘ Chen-Chun Cheng

STATEMENT BY APPLICANT

N Art Unit | 2469
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Afshawn M. Towfighi

Attorney Docket Number ‘ 64365-0017

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

X See attached certification statement.
The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Marcella M. Bodner/ Date (YYYY-MM-DD) 2023-03-30

Name/Print Marcella M. Bodner Registration Number |46561

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 14350, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S5.C. 552a(m).

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18
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PTO/SB/140

Doc Code: PET.AUTO U.S. Patent and Trademark Office
Document Description: Petition automatically granted by EFS-Web Department of Commerce

Electronic Petition Request PETITION TO WITHDRAW AN APPLICATION FROM ISSUE AFTER PAYMENT OF

THE ISSUE FEE UNDER 37 CFR 1.313(c)

Application Number 17313283

Filing Date 06-May-2021

First Named Inventor CHIEN-CHUN CHENG

Art Unit 2469

Examiner Name AFSHAWN TOWHGHI

Attorney Docket Number 64365-0017

Title METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION (QCL)

ASSUMPTIONS FOR BEAM OPERATIONS

An application may be withdrawn from issue for further action upon petition by the applicant. To request that the Office
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § 1.17(h} and a
showing of good and sufficient reasons why withdrawal of the application from issue is necessary.

APPLICANT HEREBY PETITIONS TO WITHDRAW THIS APPLICATION FROM ISSUE UNDER 37 CFR 1.313({c).

A grantable petition requires the following items:

(1) Petition fee; and

{(2) One of the following reasons:

(a) Unpatentability of one or more claims, which must be accompanied by an unequivocal statement that one or more claims
are unpatentable, an amendment to such claim or claims, and an explanation as to how the amendment causes such claim or
claims to be patentable;

{b) Consideration of a request for continued examination in compliance with § 1.114 (for a utility or plant application only); or
{c) Express abandonment of the application. Such express abandonment may be in favor of a continuing application, but not a
CPA under 37 CFR 1.53(d).

Petition Fee

(® Small Entity

(O Micro Entity

(O Regular Undiscounted

Reason for withdrawal from issue
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(O One or more claims are unpatentable

(®) Consideration of a request for continued examination (RCE) (List of Required Documents and Fees)

O Applicant hereby expressly abandons the instant application (any attorney/agent signing for this reason must
have power of attorney pursuant to 37 CFR 1.32(b)}.

RCE request,submission, and fee.

| certify, in accordance with 37 CFR 1.4(d)(4) that :
(] TheRcE request ,submission, and fee have already been filed in the above-identified application on

Are attached.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney
in this application.

(O Anattorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity.

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajeint inventor; all of whom are signing this e-petition

Signature /Marcella M. Bodner/
Name Marcella M. Bodner
Registration Number 46561
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Electronic Patent Application Fee Transmittal

Application Number:

17313283

Filing Date:

06-May-2021

Title of Invention:

METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION

(QCL) ASSUMPTIONS FOR BEAM OPERATIONS

First Named Inventor/Applicant Name:

CHIEN-CHUN CHENG

Filer: Marcella M. Bodner/James Dade
Attorney Docket Number: 64365-0017
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Suz-s'l'g(t:)l in

Basic Filing:

PETITION FEE-37CFR 1.17(H) (GROUP II) 2464 1 56 56

RCE- 2ND AND SUBSEQUENT REQUEST 2820 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 856
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Decision Date : March 30, 2023

In re Application of :
DECISION ON PETITION

UNDER CFR 1.313(c)(2)

CHIEN-CHUN CHENG

Application No: 17313283

Filed : 06-May-2021
Attorney Docket No: 64365-0017

This is an electronic decision on the petition under 37 CFR 1.313(c)(2), filed March 30,2023 , to withdraw the above-identified
application from issue after payment of the issue fee.

The petition is GRANTED.

The above-identified application is withdrawn from issue for consideration of a submission under 37 CFR 1.114 (request for
continued examination). See 37 CFR 1.313(c)(2).

Petitioner is advised that the issue fee paid in this application cannot be refunded. If, however, this application is again
allowed, petitioner may request that it be applied towards the issue fee required by the new Notice of Allowance.

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197.

This application file is being referred to Technology Center AU 2469 for processing of the request for continuing examination
under 37 CFR 1.114.

Office of Petitions
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Electronic Acknowledgement Receipt

EFS ID: 47764878
Application Number: 17313283
International Application Number:
Confirmation Number: 3737

Title of Invention:

METHODS AND APPARATUSES FOR DETERMINING QUASI CO-LOCATION
(QCL) ASSUMPTIONS FOR BEAM OPERATIONS

First Named Inventor/Applicant Name:

CHIEN-CHUN CHENG

Customer Number:

155240

Filer:

Marcella M. Bodner/James Dade

Filer Authorized By:

Marcella M. Bodner

Attorney Docket Number: 64365-0017
Receipt Date: 30-MAR-2023
Filing Date: 06-MAY-2021
Time Stamp: 12:35:34

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $856

RAM confirmation Number E20233TC35307915

Deposit Account

Authorized User

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

Document - . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
1681140
1 Request for Continued Examination 64365-0017_RCE_03302023. no 3
(RCE) pdf 6320422c18206bc2d66cd6e2c30a95ac4f1
53150
Warnings:
Information:
201635
5 Quick Path Information Disclosure 64365-0017_QPIDS_03302023. no 3
State me nt pdf €98e9781f9c6f32dc 1e68944f0dddf262f07 9
Warnings:
Information:
1282395
3 Information D;sclosm;r;osgatement (IDS) 64365-0017_IDS_03302023.pdlf no 4
orm ( ) 29fd1a1a75da564b3ddoffab8aa7ees7f25f4
1dc
Warnings:
Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

237871
4 Non Patent Literature Jp_2021 523200—(??—01 102023 no 5
_pp bfb2eeb2bbeed7be74d6c7d702bd578825|
16826
Warnings:
Information:
39951
5 ePetition Request Form petition-request.pdf no 2
bl fdod Sze;suu”uw
Warnings:
Information:
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40142

6 Fee Worksheet (SB06) fee-info.pdf no 2
a8d088b755a1e55aedcdaedfbd4055285d:
2dfad
Warnings:
Information:
Total Files Size (in bytes)1 3483134

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

Offtce of the Chief Finaneinl (oey

Document Code ' WhER
User :Karen Vestal
Sale Accounting Dale:03/31/2023

Sale ltem Reference Number Effective Date
17313283 03/30/2023
Document Number Fee Code Fee Code Description Amount Paid Payment Method
120233UA23338422 2806 SUBMISSION- INFORMATION $104.00 Deposit Account

DISCLOSURE STMT
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737
155240 7590 04/03/2023 | EXAMINER

Cole Schotz, P.C.
Court Plaza North 25 Main Street
Hackensack, NJ 07601

TOWFIGHI, AFSHAWN M

| ART UNIT | PAPER NUMBER
2469
| MAIL DATE | DELIVERY MODE
04/03/2023 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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rrect Application No. Applicant(s)
Notii COfA//ed bili 17/313,283 CHENGet al.
olice o. owability Examiner Art Unit AIA (FITF) Status
AFSHAWN M TOWFIGHI 2469 Yes

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

1.4} This communication is responsive to IDS filed 3/30/2023.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1, 3-9, 11, 13-19 (renumbered 1-16) . As a result of the allowed claim(s), you may be eligible to benefit
from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For

more information, please see http:/www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

47 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) o (f).
Certified copies:
a) CJAIl b) (J Some* ¢) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

57 CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

2. Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 3/30/23.

3.(J Examiner's Comment Regarding Requirement for Deposit 7. (3 Other .

of Biological Material
4.7 Interview Summary (PTO-413),
Paper No./Mail Date.

/AFSHAWN M TOWFIGHI/
Primary Examiner, Art Unit 2469

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230331
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Recelipt date: 03/30/2023 17/313,283 -~ GAU: 2469

Doc code: IDS PTO/SB/08a (01-22)
o . . . Approved for use through 05/31/2024. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 17313283
Filing Date P021-05-06
INFORMATION DISCLOSURE First Named Inventor ‘Fhen-Chun Cheng
STATEMENT BY APPLICANT PEYT ‘2469
( Not for submission under 37 CFR 1.29)
Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number |64365—0017

U.S.PATENTS Remove

Examiner| Cite Kind Name of Patentee or Applicant Pages Columns Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add buttonj Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial® No |Number3 Code?j Code4| Date PR Passages or Relevant

Document .

Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. ., | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . '
T (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No - - .
publisher, city and/or country where published.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/

Samsung Exhibit 1032, Page 611 of 620



Receipt date: 03/30/2023 17/313,283 - GAU: 2469
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chen-Chun Cheng
Art Unit ‘ 2469

Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘64365-001?

1 Nolification for Reasons for Refusal issued on January 10, 2023 for comresponding Japanese Patent Application No.:
021-523200.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature |I /AFSHAWN M TOWFIGHIL/ Date Considered “ 03/31/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.
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Receipt date: 03/30/2023 17/313,283 - GAU: 2469
Application Number 17313283

Filing Date 2021-05-06

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Chen-Chun Cheng
Art Unit ‘ 2469

Examiner Name ‘ Afshawn M. Towfighi
Attorney Docket Number ‘64365-001?

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){2).

X See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Marcella M. Bodner/ Date (YYYY-MM-DD) 2023-03-30
Name/Print Marcella M. Bodner Registration Number |46561

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Recelipt date: 03/30/2023 17/313,283 -~ GAU: 2469

Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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United States Patent and Trademark Office

Offtce of the Chief Finaneinl (oey

Document Code ' WhER
User :Simret Direta
Retund Accounting Date: 041 /2023

Effective Date Sale Item Reference Number Refund Total
03/30/2023 17313283 $800.00
Document Number Fee Code Fee Code Description Amount Paid Payment Method Account Number
120234AG54008429 2820 RCE- 2ND AND $800.00 DA 602244
SUBSEQUENT
REQUEST
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United States Patent and Trademark Office

Offtce of the Chief Finaneinl (oey

Document CodeWrEER
User :Simret Direta
Sale Adjustment Accounting Date:04/11/2023

Effective Date Sale Accounting Date Sale ltem Reference Number
03/30/2023 04/11/2023 17313283
Document Number Fee Code Fee Code Description Amount Paid Payment Method
120234AG54008429 2820 RCE- 2ND AND SUBSEQUENT  $800.00 DA
REQUEST
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/313,283 05/02/2023 11641661 64365-0017 3737
155240 7590 04/12/2023

Cole Schotz, P.C.
Court Plaza North 25 Main Street
Hackensack, NJ 07601

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (8§00)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)
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INVENTORC(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional inventors):

CHIEN-CHUN CHENG, Taipei, TAIWAN;
TSUNG-HUA TSAI Taipei, TAIWAN;
YU-HSIN CHENG, Taipei, TAIWAN;
WAN-CHEN LIN, Taipei, TAIWAN;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Hannibal IP LLC, Frisco, TX;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/313,283 05/06/2021 CHIEN-CHUN CHENG 64365-0017 3737
155240 7590 05/03/2023 | XAMINGR
Cole Schotz, P.C.
Court Plaza North 25 Main Street TOWEFIGHL, AFSHAWN M

Hackensack, NJ 07601

| ART UNIT | PAPER NUMBER
2469
| MAIL DATE | DELIVERY MODE
05/03/2023 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, VA 22313-1450

wWww.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.

17/313,283 02-MAY-23 11641661

Cole Schotz, P.C.
Court Plaza North 25 Main Street
Hackensack, NJ 07601

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center
at https://patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more
information, please visit https://www.uspto.gov/electronicgrants
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