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~21 '(iB'-£17-] ?Ji>..~, .s=..~ ~ %<>ll-"i ¾-"}o}7-J4 cB¾o}:::: .B.i::½t ¾A}o}714 cB¾o}:::: %3': 18,:§:.½oJl !i!tll 

1Ul ~ "r ~ i::J-. !E £1-, ~ 1H,,,_Ji..11 %oJV-J !ii .s=.. ~ ~ oJl,,,_l:::: ~ ~-csl ..2...& l:llciJ oJl ~711 £161 ~;;,.l '?l.:il, 11."11 !ii "<} 

cJl-csl ;;_Jy~oJl cB¾o}.s=..~ !i!.S:..£17-J U::::i::J-. 

0014] 6]t]!ij ~tl:-"a ~ %0 lW!i! -Er-csli -'flo}O:J, ¾A}£! 1:;;g~t (~-¥- oJl~oJ]kJ::::, .5:.J-1£17-l ?J'.U-7-]~) oJlJ-1-csl'i.l 

.s=..~~oJ]?--J %~£!- 18.:§:.~oJl !i!tll -61~!tli::J-. -=z.?.-JL-J-, "<} 0 )£1- .::;i-~~oJ]-"-J!i! '=i-?J~t tj-~ ~~oJ]-"i -?J- 0 Jw? 

~.:il, u:}4-"-J, .s=..~~oJl-"-J .5:.J-1£1:::: ,3:l..2...&'tl ¾711 ~£1-£17-l ui ?1°li::J-. 

001sJ 1l1'13 .2. %~0}714 "<} 0 ]£1- .::;i-~~ %!ii 0}4 °1-?J-i 44 7-]~W "r ~:::: TT~ "ti}4!i! -,i~oJJ-"-J" !E-c "~-¥­
T~~oJV--J" ~ 0 1%£1-i::J-. %61 "1:IWB"t zH;J-csli>..& !±.-c %Zr {l~\:i§~g %ti] Z!_-;;acJ-csj..2...& ;;sJ4;'-£]:::: .3:)..2... 

& Aj!ij£].:il, ~..':::.J-) %21-csl ;;<J4f-~oJl'tl "11£1-.£/7-] u::::t:J-. %6➔ "~Wo}"C(comprising)"t 6)%-'i[ uJl, "~Wti} 

7-J'tl, ~c,,,_1 -=z.oiJ "11£1-£17-J:::: u.g "% !i!PJ-t}.:il; 0 1:::: .::;1-f1J-csJ..2...& 6➔ ~711 1l1'13B a:w, -=z.;;, ,,,_1c1;:z. ~ %11-

%-oJJ?---J!i! 1H1'1Ji3"J ~W &:::: t;J1tt11Ji 41:o)-\Ri::} . .R~ "A, B ~ C ~ -csl61.5:. 0}1..-}" &:::: "i::j-.g % -3J6➔ S:. o}-4: 

A, B ~ C":::: "A t:1-& &:::: B t±& !±.::::Ct±&, .1.E"C A, B ~ C.Q.] 'fj.Q.j!ij 3':W"g_ !i! 0 1£!-i::J-. 

0016] 4-7}-csj..2...&, 1l1'13 ~ l:ll;:(11£1- -Er-csli -'flo}o:j, 7lo-csl'i.l ~S]E-J~. 7]1~. _E'..&~~~ . .R¾ %"4 7tJ-t !=;Aa Ail 

-¥-A} 75J ~ 0 ] 1l i:g B 71 ½!ii 6] tR ~ A1l-ti'-o}7l -'fl o}o:j "71 Al B q. i::J-c oJl ~ oJV-J ' '§_ 21 -t;-7-] B lclJ-1 ~ ' 71½ ~ ' A] 

~E-Jl, 01-:1Jl;tlj;,.4 %.!ii .AJ,,1-l/z!- 1l1'13 .2. ~ ~.B.z!- Ail-¥--"}~~& 1l1'13 g 5'..:§:.o}71l o}7-] 'i%7) -'flo}o:j AJEt!tlr:J-. 

0017] ~ 11½-lY:-ol=!i! *"<}!ii 11½7-}~t ~ 1]1;,Ji.-11-§-oJl-"-J 1l1'13B 'fJ!i!!i! 1.-il1=~-J=1. 1l'oC~) !E-c ~.:il.2]~(~) 0 1 ti}..1:::. 
!t~l61, s.n:E!t~l6➔, g::__:::: s._E:.E!t~l61 ~ o}c!t~6l!i! 3':WoJl .Q.jtl] T~~ 'T ~i::J-:::: .3:J¾ ~,,,_l 'i.l-61W .3:Joli::J-. 

1l1'13B 1l'o~t ±_E:.§!t~l6➔, -t}-c!t~l6➔, {l!t~l61, &"C -=z. 'fJ!i!!i! a:w~ "r ~:::: .£%~all cB¾w "r ~i::J-. s. 
_E'.. E ~ 61 T ~ t n1] 5'. cl .1.E:::: i::J- ;': % i3"J !ii 7--j 7-J- i::.J l:l} 6 l ;:'.:: ~ J!r 7tJ- .2. {l #-E-j -\'I-& 7} o z!- uff f-1] "<} oJ] 7--j 7-J B {l #- E-j 

1l_f5]7}'o£!- 1'13~61~i ~ww "r ~i::J-. oJl~ ~61. %{! ?-icl oiJcli ~:::: 0}4 °1"<}.!il 0 } 0 13.&_E'..&Ail-"--J !E 
:::: ~% {l#-E-j~~ i:H¾o}:::: 1l_ii]7}'oz!- 1'13i'a61~& _E'..&-=z.cl]vJ~ 'T ~.:il, 1l1'13B t-il..§.~..j3. 71~(~) g::__:::: ~ 

.:il2j~(~)i yii]W 'T ~i::}. n} 0 l3.&_E'..£Ail?--J~ !E-c ~% {l#-E-j~.2_ ASIC(Applications Specific 

Integrated Circuitry), _E:..£-=r.ellu-J~ .£2) 61~1] 0 1~. ~/.1.E-c o}L-j- 6]-?}-!ij DSP(Digital Signal Processor)~ 
0 l%o}o:j iiJ.J,:l~ "r ~i::J-. ~ 1'13A1l-"ioJl 1J.i:gB oJlJ-1-csl'i.l T~~ % ~-¥-7} {l#-E-j ti}..':::.!t~61 "<}oJl 1J.;;_l£J.:i111. 
f>)l :£.J ~ i::_E:.§ 4~1 o-J ~ ;;,.) wo}?.l 1;11-. ~ 4~1 o-J &Al g::__ ~ o].c 4~1 o-J !±. ~ ti} c 4~16-l st ±_E:. 1= 4~1 o-J .9.1 a:~ i'..&A1 .:;:r-~ ¥1 
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t:11 ~?,j 611 ,,_l ?,j 'Z1 -=?-~ ~ .s==.. ~ 1Jl;_lt11 %.9-1 itJ-'f-1 1-11 oJl S:l:: -3! 0 1 q. 

0018] 7,j-ff-Fi %&7}'oi!- uJlf1l:: RAM(Random Access Memory), ROM(Read Only Memory), EPROM(Erasable Programmable 

Read-Only Memory), EEPROM(Electrically Erasable Programmable Read-Only Memory), ~iQlJ.j uJ].2.i!l(flash 

memory), CD-ROM(Compact Disc Read-Only Memory), 7-}7] 7'}J.il E ~(magnetic cassettes), 7-}7] F1] 0 ]E.(magnet ic 

tape), 7-}71 c]A3. ;;':::£cl.7-l(magnetic disk storage), :i±.:: ~¾Fi %&7}'oi!- i:g~~~g 7.i::<Jw y S:l:: '?J 

.9-].9-] tj-~ %%ii- uJlf1l~ YWt;}.7-l~, 0 1,3!2-£~ "1li[-5'17-l:: ?J--ct:l-. 

0019] -'f-<::! %<::1 1-11.:S-!i'-13. 0 }7'li;JJ~HoJl:{lt:11, LTE(Long Term Evolution) J.jAE-,!J, LTE-A(LTE-Advanced) J.lAE-,!J, LTE-~ 

.£~Ac: E.£-(LTE-Advanced Pro) J.l;;':::E,!J, g:_;: 5G -'n- cl·t:-1..2..(NR) 4'-<::! <2l]J.1JA 1-11.:S-!i'-13.(RAN))-c ~ 15J?,j2.£, 

?,j ~ .5:. t,}4.9-l 717-l~(BS)' ?,j ~ .5:. t,}4.9-l J.}-§-7-} ::<Jl'll (UE)' 1Jl 1-11.:S-!i'-13. ~ i>H} ~ ~ g A1l ~t,}:: t,}4 °1 "<l-.9-1 

'?J.9-]?,j 1-11E5f-13. .fL:~(network element)~ YW"i!-9-. UE:: t;}y- 0 ]"<)-.9-] BSoll .9-]ii]] :g)-'fl.'t! 4'-<::! <2lJ;.iJ;;'::: 1-11.:S-!i'-1 

3.(Radio Access Network)(RAN)~ %iill l-ilE.$,J3.(oJl~ ~~. CN(Core Network), EPC(Evolved Packet Core) 1-il 

E5f-13., E-UTRAN(Evolved Universal Terrestrial Radio Access Network), 5GC(5G Core), g:_;: 'i!Fi':;Jl)54 %{} 

i[-tj-. 

0020] ~ ½~oll/.-1, UE:: 0 1%~(mobile station), 0 1% \:!~ g:_;: c]1'1} 0 1A, J.}-§-7-} %<::1 4'-<::! \:1-~g YW~ y S:l 

7-]~, o],3!2.£ "1]i[-5'17-l:: ?J-::t:l--c -3!g %.9-]iiJloj: i[-tj-. oJ]~ ~~. UE:: 4'-<::! %{! ',:;-~g ~;: _2.l'l}i) ~. 

F1l~~. !t~l~e-i~ c]1'1} 0 1A, J.j)_/.7, ~}"ir, g:_;: PDA(Personal Digital Assistant)~ Y%t;}.7-l~, 0 1,3!2.£ "1li!-

5'17-l:: ?J-:: ¾cJ1% 4'-<::! ::<Jl'l]i) y S:lt:l-. UE:: {}~~g oJl~ 'i!FiS!J] 0 1;;':::(air interface)~ %iiJl/.-j 4'-<::! <2lJ;.1J 

;;'::: 1--11 E -!i'-1 ==1. 0 11 ,,,_i .9-1 t,} 11- 0 1 "<l- .9-1 J.J)_ £_ 1r--Fi 4-<::1 t,} .:il -=i oi1 1;--<::1 t,} .s==.. ~ -=r J.a ¥I t:l- . 

0021] BS:: qg.9-] RAT(Radio Access Technology)~% ?,j~.5:. t,}1-j- 0 11 a:}~ %<::1 /.-jl'llA~g "1l~t;}.5:.~ -=?-Jg~ y S:l 

tj-: WiMAX(Worldwide Interoperability for Microwave Access), GSM(Global System for Mobile) %{!(';"'6 2G 

£A-] 7-]~~), GSM EDGE(Enhanced Data rates for GSM Evolution) ¥<::! <2lj;.iJA l-il.:S-!i'-13.(GERAN), GPRS(General 

Packet Radio Service), 71~?,j'Zl W-CDMA(Wideband-Code Division Multiple Access)ol] 713::.i!- UMTS(Universal 

Mobile Telecommunication System,';"';" 3G£J.7 7-]~~), HSPA(High-Speed Packet Access), LTE, LTE-A, 

eLTE(evolved LTE), oJl~ ~~ 5GC0 ll ;;<J~.'t! LTE, NR(';-% 5G£J.7 7-l~~), 'J)/g:_;: LTE-A Pro. -=ie-iY-, ~ 

½~.9-1 itJ-'f-1:: -'f-lo]lJ.-j ~'8'-¥1 E.££~~£~ "1]i!-:s:1:: '3!{'_ o}ytj-_ 

0022] BS:: UMTS 0JlJ.-j54 {!-{'_ NB(node B), LTE g:_;: LTE-A011J.i54 {!-{'_ eNB(evolved Node B), UMTSoJl,',i~} {!-{'_ 

RNC(Radio Network Controller), GSM/GERANollJ.i54 {!-{'_ BSC(Base Station Controller), 5GC54 {1-i;'l_t;}o:j E­

UTRA(Evolved Universal Terrestrial Radio Access) BSollJ.-]54 {!-{'_ ng-eNB, 5G-RANoll,,,_i54 {!-{'_ ~Hlt:11 ~£ 

B(gNB), 1Jl ¥<::! %<::}g "ll~t,}j]_ J.J)_ 1-llollJ.i 4'-<::! 7-}~~g fl-clw y S:l:: 'i:J.9-1.9-l tj-~ ::<J;,;rn YW~ y S:l7 l 

~. 0 H] "ili!-:s:17-1:: ?J-::q. BS:: 4'-<::! 'i!FiS!ll 0 1;;':::~ %iiJl t,}1-j- 0 ]"<)-.9-] UE~ J.ftcJJW 4- S:lt:l-. 

0023] BS-c 4'-<::! <2ljJ.7J;;'::: l-ilE-!i'-13.~ 15JJ.,:jt,}:: ~4-.9-1 ;.JJ_g 0 ]-§-t,}o:j :':;;<a 7-lcl?,j qaj~oll i:Bil- 4'-<::! ,cjliJcl.7-]¾ Ail-ti'-t;} 

.s==..~ %~7}',:;-t;}tj-. ss:: J.Jl_~.9-] %4~ g 7-l~il-t:l-. ztzt.9-1 -"Jl{'_ J.Jl_.9-] 4'-<::! TltlJcl 7 l 1-11.9-1 ?,j~.5:. t;}l-J-.9-1 UE 

oJl J.7l'ljA~ g A1l~t;}.5:.~ %~7}',:;-t;}tj-. r:-, -=?-f1l?,j2.£, zj-zj-.9-] J.,ll_(¾';" J.7BJ AJI.£ 7-]~~){'_ J.J)_.9-l 4'-<::! T]tlj 

cl 7-l 1-11 oJl J.-j t,}1-j- 0 ]"<)-.9-] UE ~ /.7 BJ t,}71 -'fl ii- J.-j l'lj A~ g "11 ~i[-tj-( oJl ~ ~ ~ , zj-zj-.9-] J.J[ {'_ t:l-¾"l:13. (DL) 1Jl 'i:l 

.9-1 ?,j 2-£ 'il "l:l 3. llJl ~ 1f-{} ~ g -'fl iill J.Jl_ .9-1 4'-<::! Tl tlJ cl 7 1 1-11.9-1 ?,j ~ .5:. t;}l-J-.9-1 UEoJl t:11 ii- DL 1Jl 'i:l .9-l ?,j 2-£ 'il "l:l 
3. 7-}~~g A3'1l½"l:Ji[-tj-). BS:: ~y.9-] ;.JJ_g %iiJl 4'-<::! %{} J-l;;':::E,!jo]lJ.7.9-l t,}1-j- 0 ]"<)-.9-] UE54 %{!WY 

S:l tj-. J.J)_ {'_ ProSe(Prox im i ty Service) g:_:: V2X(Vehi cl e to Everything) /.7 l'lj ,,,_ ~ 7-l ~ t,}7] -'fl i!­

SL(Si de link) 7-}~~g W'%W 4- S:lt:l-. zj-zj-.9-] J.J)_{'_ tj-~ 1l.%JlJ- %~¥! TltlJcl.7-] 0a~~g 7}~ "T' ~tj-. 

0024] 'ifl.7 ~.9-lil- 1'1}54 {!- 0 1, NRoll i:Bil- E,'c-11~ -=ra::: 3't{'_ {}~J.a' 3'[{'_ t::il 0 1Fi 'c-1l 0 ]E 1Jl '5!-{'_ t:117]/.]{r Jl-Z::l~ g 

~~;_] ;111?:l_J.-j , eMBB(Enhanced Mobi I e Broadband), mMTC(Mass ive Machine Type Communication), 1Jl 

URLLC(Ultra-Reliable and Low-Latency Communication)S!t {!-{'_ tj- 0J~ ~Hli:B(oJl~ ~~' 5G) %{! il..7.::l~g 

y-§-t;};: %~ii- -=?-J.,:j~g 7-]~t,}7] -'f-li!- ,3! 0 lt:l-. 3GPP(3'ct Generation Partnership Project)ol]J.-j W-"1¥11'1}54 

{!- {'_ OFDM(Orthogonal Frequency-Divis ion Mui t iplexing) 71~ {'_ NR ~ 156 oJl t:11 ii- 111] 0 1;;':::c}'Z1.Q.£/.7 J.7BJ~ y 
S:lt:l-. ?,j%?,j -¥-in4f.Ji} Z!:24, fJl\§. t:11~~. 1J) CP(Cycl ic Prefix)54 {!-{'_ ;;':::Jllil"l:17}* OFDM "'f'l'll~ 

(numerology) 0 1 g=_i[- 0 1%~ y S:lt:l-. <f'-7}?,j.Q.£, 2711.9-1 .:nt:a BJ-~ 0 1 NRoll q1t,}o:j .:i1,:,;J¥!tj-: (1) LDPC(Low­

Density Parity-Check) 51£ 1Jl (2) ~4 51£(Polar Code). .:nt:a BJ~ ?,j%{'_ fJl'g :3':-Z::l~ 'J)/g:_-c J.7l'ljA 

%%~oi1 713::.t,}aj -=r-J.a~ y S:lt:l-. 
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0025] .cE~, tl.-'€J NR ~e1]q:j.Qj %{! J-]{1- TIZcl TX61]J-i, DL %{! r-1] 0 ]1.:-7, ]il_~ 7]TI(guard period), 13'l 'f!~.3.(UL) % 

{! r-1] 0] E-7 7} 3:j 615:.. Y %sci 61 °]: ~t:} ~ .:;:! 0] .cE~ .:il i';j sci~ r-1], o:j 7]AJ DL %{! r-1] 0] 1.:-➔ , ]il_~ 7] TI, UL %{1 r-11 

0 ]1.:-1.QJ ;zJlzj-7] -¥-~~5:.. .cE~. C<Jl ~ ~61, NR.QJ i.-]].§.-$--13. t:} 0 ]t.11l!.).::=:611 7l~io}o:j TJs7}'oiiTioJ: ~t:}. lllt:}7}, 

SL 7-Hf[~,'?_ ProSe J.il:l].::-'.::~ .cE~ V2X J.iJ:J]A%g_ 7.l.!tl_io}71 -$-]io}o:j NR ~e1]q:] 0Jl;.i .cE~ ;sil-'8-~ 4'- '.V_t:}. 

0026] .cE~. ~ ~,\Pi.QJ "J-].::-'.::E,jl" 13'l "i.-]]E-$--13."i;}~ %0-1~ ~~Ji11t}3:j.££ l.}%~ 'T '.V-r.J·. ~ ~,11JJ.i61lJ.i "13'l/.cE 

~"0J4~ %0-1~ 't!{l;-'rl 1-11~rn 1J~io}71 -'f-1~ '?:!{]; {];7-JJ'€J lfl!-oJnJ 37}7.l {];7-Jl7t €-AW~ 4'- '.V_g i 1+f.}\1J.t:}. 

C<J]~ ~61. A 13'l/.cE~ B~ A7} tl.-&-2-£ €-;(TI%, A9t B7} %J-]611 €-;(TI%, .cE~ B7} tl.-&-2-£ €-;(Tiwi 1-}f.}'-gj_ 

4'- '.V-r.J· . .cE~. o:j7J;.i {i:-7.} "/"~ ~~3:12-£ ~;,.} 13'l ~A.QJ 't!{l;-'rl 1Jl~1l7} ".cE~" {];7-ll611 '.V_g g_ 1-}f.}\Rt:}. 

0027] ~-¥- T~~61ll-i, UE~ ~4'-.QJ 7,=l/2Jj -'8-TI 6 ] J-]TI 0cl~611J.i %{!~ u:\l i::J½E PDSCH BJg_ ~Aai3"}71 -'f-liiTI 6 ]io}.Qj 

~£,\-11 A~ i 4'-"6~w 4'- '.V-t:}: 

0028] 

> -'c]· 0 ]~ CORESET~<>!l '?:!{:).'B. ~T9i {l/2JJ -'8-<l¾ .2..l-]i::.1~clii}c UE0ll c:Jltl \1~ ~ %~ 
<>!l c:JltH' 5'::.c %~~ 'Tlit"r c:ii~ 1-)19.J 1Ht1°1 117-l](Carrier Aggregation)(CA)¾ 7✓{c 

:<t-iol] i::J]tl], 
> ·\'l/1J .:g-;j~ .£.l-]1.:-1~8 J]~%0] J,]{} ~~ 0l]J.i %_;.Jsci.:il -T:Ji,JJ -'g-{}%0] ':t--'8-!t· 

.\?~~](Quasi Co-Location)(QCL)-TypeD 4;=-"',Hr% ?,!-c ,:f 0 ]il- CORESET%<>1] '{)_{l-s,Jc 7<H-, 

UEc 7},g- ~-,<'.'_- ;.icy '\11 '?}ct].::-'.::~ ?,!-c }.i<lcJ '\11 i.Jl.9.J %-'3 DL BWP i.Jl.Qj .:g-* {l1 .:g­
<l(CSS)% Y%-o}c 2r°1~ CORESET, '?al -'r°1~ CORESET:i!} %~~ QCL-TypeD 4;=-,1J%oJI <?:\ 

{!- i'1 °d .Q.J .Q.J -c} g. CORESEToJl <?:! {! 'B. tl !1J -'8-<l% % .2.. 1.-J 1.:-1 "d ~ 4'- ~JA. 
> % 0 ]-"Jgl CORESET0 ] CSS¾ Y"@-8"}-c 71!~, l!E-c 7};sJ ~.g. J-7'3d /4!1. '?}i;)jc!::¾ 

~~ AP1d 1 i.J19l ~.,,,J m, RIVP i.H9l .2.q1.:-, "cl 1l.D1%oJJ;.1 1}AJ '5t-& )'l1 -'8--Zl TD¾ ?,!­

~ T:l1 -'8-Zl% YV:)--o}~ CORESET% 11\ill~ "r '.V_.:il, 
> CORESETtr ¾ o-j.'::: ~5:. CSS¾ YV:)--o}:z] 'd-~ 7c:l~. UE~ 7}AJ ~-,9;- ,\-jlcld ,\Jl. '?} 

J?lc!::¥- ?t·c Ai iid -'l1l. iH .9-1 :~pcJ DL swr iH .<>-1 .2..q 1:f1l 11 ~1 ~oJl Ai 1}AJ 'd-.g. 7il ,,,~ -=R-:zt 

0029] 0]c]~ ~3:j g_ -'f-liiTI, CSI-RS7} %~~ SSB~ :±..::-'.::£ io}t:ii;}S:., %7lt.} {l~ ~~(Synchronization Signal 

Block)(SSB)611 i:11~ QCL 7}Aa' 13'l JH'@ ~F1l Aa]il_-aj-3';. {!~(Channel Status Information-Reference 

Signal)(CSI-RS)(.cE~ 4-3:1 %3':. {!~(Tracking Reference Signal)(TRS))61] i:11~ QCL 7};sa,<?_ 21H.QJ ~ 01~ QCL 

7}Acl.££ .Jli';j~ 'T '.V_-c}. QCL 7}Aa,':'_ -'8-TI 0cl~ QCL :uj-i;}P]l.:--]~(oll~ ~0-1. QCL TypeD :uj-i;}P]l.:-7), _i:E.~ ~'IT 

7-l'i:!, 7-l'?:! :gj-{1-, 5:..~~i J-]~.§.. 13'l 5:..~~l :gj-{1- % 3:10-15:.. io}l-}61] 7]~io}o:j ~~-'fl QCL :uj-i;}P]l.:-7~:i!} {[,':'_ ~ 

oj~ :rrj-i;}P]l.:-7~61] 7l~W 'T '.V_t:}. 

0030] 

0031] 

0032] 

4-7}£, UE~ 0]io}6111J~sci~ ~£.A1lc!::~ 4'-"6]W 4'- '.V_q: 

> UL UC! Qj y--;-1.:i!j- cJl¾iiJ--c PUSCH A]o] Qj .c:7l] ~'i'J .? IT_ 1;l} ( 01]¾ {½61, <>]-c UCl ¾ -;'1:-1;1} 

i>J--c PDCCHQj w]-:z]'lj- ~*.:i!J- PUSCH.«1 t'-jd::. ~* J-Jo]Qj -"J.:u: {}~¾. QjP]f!)o] 'iJ7~] ilk 
( 0 11;:;- -1'¼61, Threshold-Sched-OffseL) 0 11;}7.l 7cl-'?-. UC::· UE 0 l] i:Jltll J-]'{J -@. 0~ ¥[-.,,,j BWP 

11]!'~ i>]y o]-'-J- 0~ CORESET0 ] -f-"j.;r.1 if]-'8 --g)'.-oJ]J-] 7}~ ~-.g. CORESET ID<l] PDCCH QCL R 

J,]oJ] Aj--fl-S:l-r. QCL 7]1(%)oJ] rJ]i>]-c:ij, 1,]l-lJ "j.9~ PDSC!l.9~ J,\-3':.-tl·3':. {l_:it(Demodulation­

Reference Signal)(DM-RS) :l.£%0] ~½ 'T--'3 Jf.J.l(Transmission Configuration 
Tndication TCT Ni; o]J, RS'°· 9 ~-="' 0 ;;;~c j_j_:; ;,:~~ _,_ olc 

0] ~i ~ iiJ~ 611 l---J , PDSCH.Q] DM-RS ~ .Q] QCL 7};sa O l J-] TI 0a ~ 61] J.i .Q] 3:10-15:.. io} l..j-.Qj 11 ¾611 J.i PDSCH9-} %1l sci ~ 

PDCCH.Q] DM-RS ~ .Qj QCL 7}Aa :i!} t:} ~ 7&-9-' UE ~ iiTI 1l CORESET611 '?:! {l;:<8_ PDCCH.Q] 4'-{! g_ -9---;:! 'ii:--$-J ~-w -?;12-£ C<Jl 

~~ 4'- '.V_t:}. 0]~ i::ij~-t.l1 CA.Q] 7&-9-<>!]5:.. 3:1%~ "r '.V_t:}(C<Jl~ ~61, PDSCH 13'l CORESET7} %01~ ~Y\:1.§. 

7'H 2-J 61 ( Component Carri er) (CC)~ <>11 '.V- g ) . 

0033] ~ T~t.QJ ~-¥-<>11,,_L UE~ -l,J-4'-.QJ CORESET.££ T-"J~ "r '.V_;,.l'il-, ..:z.% .2.T7} UE611 .QJiiTI .2.YE-i~sci~ -?;),<?_ 

0 )-',l 4'- '.V_ t:}. C<Jl ~ ~ 61 , UE7} J-] TI ~ ~ 61]/.i 3:1 °i 5:.. io}l-}.QJ 11 ¾ ( C<Jl ¾ ~ 0-1 , OFDM 11 ¾) 611 J.i ;.i £. %1l sci~ 

27H .QJ CORESET2..£. -=jUj-'rl 7&-9-, UE~ '=; ;sa -'f-{! 'ii:--$-1 1T31 ( ~) .cE ~ l-}~ T.J;:l ( ~) 61] 7] ~"6"}o:j, CORESET~ % 

.2. Y E-i ~ W CORESET ~ {! ~ W 4'- '.V_ t:} . 

0034] ~ T~~.Qj ~-¥-61ll-i, UE~ .2.YE-i~sci~ CORESET0] css 13'l 7}AJ ~,': 7,=l/2ll .:g-TI ID611 'i:!{l;sci~ 7&-9- CORESET 

g_ ~--;:!'ii:--$-J~-6"}.:il .2.YE-i~W 4'- '.V-r.J·. i:]13':.3:j.££., .2.YE-i~sci;,.1 '?J-~ CORESET,'?_ ol]~ ~61 QCL-TypeD ~% 

£ ~"8"TI, .£1-jE-i~sci;,.1 ?J~ 7,=l/2ll -'g-TI T;,cl611 '?:!{);-'fl CORESET~ 'T '.V_t:}. .2..YE-i~sci;,.J '?J-~ CORESET,'?_ l:l]~ 



0035] 

0036] 
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-"aD1-i'l. BWP %011, J:Jl~-"aD1-i'l. 2;;;} ,,\Jl(Secondary Cell) (SCel I) %011, .:cE-c /.7BJ ,,\Jl.01)/.i q~ .2.11i:::i<l:J£1:::: 

CORESET(~)3l} %~~ ~-"a BWP %01] T-"d~ "r S;l,q, ~-¥- q~ T~~ 0l]/.7, .2.11Fi<l:J£1;,.l '?l;:::: CORESET,':'. % 

7lD1- {l~(SS)/¥-i:!-1 11J¾ iB';§(PBCH) ~~011 ql%i'i}:::: -?,Jo-]£ i'i}y-91 ;:s}~ .Rs.(RE)S4 %{Ji'>}:: PDCCH~ ~WW 

"r S;l_q, ~-¥- q~ T~~01]/.i, .2.11i:::i<l:J£);,.] '?li:::: CORESET,':'. ~'B4r y{l(DRX) .2.!.::. i'i}01]/.7 %¢)-i'il-:::: UE0ll 

ctltll -=r1ltl CORESET~ "r S;l_q, 

~-¥- T~~01]/.7, .2.11Fi'l:J£1;,.l '?l;:::: CORESET6l T-"dtl CORESET~ % 7};:;<J ';,!·,<:: CORESET ID;:'; 7}1'! u:\l, .2.11Fi 

<l:J£);,.] '?l;:::: CORESET,':'. PDSCH;:'; y{li'il-7] -?-1~ BJ jf.A] ;:'; -$-1tll J.l-%~ 'T S;l_q, 

0037] oJl;:'; ½o-1, DL DCI y{l3l} ql%i'i}:::: PDSCH y{l Zl:91 ~?-11½<1:l .Q..E:J:ll 6l 'i:17-11 ~(oJl;:'; ~o-1. Threshold-Sched­

Offset) Plitt-~ 78-9-, UE:::: PDSCH91 DM-RS ~£~ 61 QCL 7}7-j(~)3l} {}~i'i}o:j TCI %EJ191 RS(~)S4 €---t1-%-$-1 

-7<]~ "r S;),q.:rr 7}7-aW "r s:J_q. QCL 7}7-j ( ~) ,':'. ,:i]{l -;'.;:*011/.1 7};:;<J ';,!-,<:: CORESET ID;:'; 3!°:::: PDCCH QCL TI.Al 

( oJl ;:'; ~ o-1 , CORESET) 011 qj tll /.}%~ "r S;l,.:rr, o:J 7] /.7 /.7 BJ ,,\Jl.91 ~-"a BWP i.1101] /.7 ,:iJ {l -;'.;:*011 /.7 i'i}4 61 -'cf 91 

CORESET6l UE01l t:J1tll -=r1ltl.9-. 

0038] £ l,':'_ ~ 7TIAlJ.11%91 oJlAl-?sJ~ T~½01l rrJ-i!-, UE0 l] qltll T-"8~ ~'T'-91 CORESET~ i 5=.Ali'il--c 7TisJ'£6l9-. 

£ 1011 s=.;.J~ l:l}S4 7,J-61, UE:::: J.lZI: 0J<'.'4°ll/.191 -?,Jo-]£ i'il-491 1l~01]/.7 %{li'il--c 21B91 CORESET, ~ 

CORESET#l(l02) ~ CORESET#2(104)£- T-"atl.9-. UE:::: PDSCH(l06);:'; ~?-ll½<l:Ji'i}7l -$-1tll CORESET#2(104)£-1f--Fi 

DCI ;:'; y{l W "r S;l, q. CORESET#l( 102) ,<:: oJl ;:'; ~ o-1 -9-{! T-$-1 Tr7->J ~ £- ~ tll UE01l 91 tll .2. 11 Ei <l:l £) ;z] '?li i 'T 
S;l, q( oJl ;:'; ~ o-1 , CORESET#l(l02) ,':'. CSS£- T-"8 £] ;,.j '?};.TI, ~/ .:cE:::: 7};:;<J ';,!-,'?_ {l 1 t?-ZI: ID;:'; 3!°:::: .2. 11 Ei <l:J £1 ;zJ 

'?l;:::: {]1 t?-Zl:011 '?1:tl~). .2.11Fi'l:J£17-] '?li:::: {]1 -i§'-{I:,':'_ 0 le-i~ .2.11Fi<l:J£1;,_] '?li:::: 7a1 t?-Zl:3lf- %,;\J£1:::: 

{]1 t?-ZI:~ %01]/.1 7};:;<J ';,!-,<:: {l-6!1 t?-ZI: ID~ 7}1'! "r S;l_q, oJl~ ~o-1. CORESET#l(l02) 0 1 AU {]1 t?-ZI: ID 

£. -=r-"ai'l .2.11Fi<l:J£1;,_1 '?li:::: {]1 t?-Zl:011 <?1{}£1.:rr. coREsE1#2004)7} Au {]1 t?-ZI: ID£ -=r-"8t1 .2.11i:::ii=J£1 

-c {l 1 t?-Zl:011 '?1 {}£]:::: 1-9-, A1ll {l 1 t?-ZI: ID:::: Ail 2 {l 1 t?-ZI: ID_lil_tj- '5!-i "r S;l, q. 

0039] ~AB, CORESET#l(l02) 6l 7};:;<J ';,!·,':'_ CORESET ID~ 3!°::::q.:rr 7};:;<jfi}li:!, CORESET#2(104)54 ql%i'i}:::: PDSCH(l06) 

J.}6191 ~?-ll½i=J .Q..E:J:)l(ll)61 'i:17-11 ~(oJrn ~o-1. Threshold-Sched-Offset) Pl1ir~ 784'-, CORESET#l(l02)91 

TCI %EJ101l 91tll ~7-,.:]£):::: RX BJ 6l PDSCH(l06)~ y{li'il-71 -$-1tll J.}%£]o-] 6l= W "r S;l_q, 61 784'-, UE:::: 3GPP 

J.}"J i rrj- -~71 -$-1 tll CORESET#2( 104)54 PDSCH(l06) 011 qj tll %61 ~ RX BJ~ i 7JA11 £. /.}-§-i'il-711 tl q. .:Hi4' 61 

e-i~ --8--i3'J91 BJ ~-$-1~ ,':'_ l:l}i\\]-zjfi};,.j '?);.Q..nj llJ-;,_]~ ~.R7} $J_cj-, 

0040] 1-9- 1.1 

0041] ~ T~~91 ~-¥-011/.1, 7};:;<J ';,!-,<:: CORESET ID~ 3!-:::: CORESET,':'. .2.11Ei'e)£);:s] '?l;:::: CORESET2-£- ~t];,_J;z] '?lii 

'T sJ_ q. .::1. e-i ~ 78 -9-011 /.7 ' {l 1 t?-ZI: 91 .2. 11 Fi 'el 7] :zl ~ 6 l A] Zr 0J <?4 01] /.7 %{) £1 jl' {l 1 t?-ZI: ~ 61 %61 ~ 

QCL-TypeD 4:f-J;:l~i ?t:::: % 61~ CORESET~ 0ll '?:!_{}£]:::: 7cl-9-, UE-c 7};:;<J ';,!-,':'_ A7BJ ,1J)_ ~tel]A;:'; 3!"-c -"7BJ ,,\Jl.91 

~-"a DL BWP01] /.7 .2. 11 Fi<@ 7] :§:1 ~ 01] /.7 7};:;<J ';,!-,'?_ CORESET ID~ 3!°:::: CORESET i {! l'Jl W "r S;l, 9-. %~ ~ QCL­

TypeD Ji}i!-Pl Ei ~ 3!°:::: CORESET( ~) 0 11 'B {}£]:::: 'i:J 9191 %{) tl {l 1 t?-ZI:( ~) 6] .2. 11 Ei <l:J ~ "r 5J. 9-. 

0042] ~-¥- tj-~ T~~01]/.7' UE:::: Pli:!-1 7-j91~ 4'-{!T-$-1 T/.1011 rrJ-i!-('S'f,':'_ 4'-{iT-$-1£.-¥-Ei ';,!-,<:: 4'-{iT-$-1£.) .2.11Ei 

<@i'i}7] -$-ltll 6li'il-91 CORESET~ i {il'JJW "r S;l_q: 

0043] 1) CSS<>ll 'B {}tl_ CORESET; 

0045] 3) 7};:<J ';,!- ,':'. CORESET ID~ ~ "@-i'i}:::: CORESET. 

0046] 6le-i~ -9-{-!T-$-1 Tr7->J,':'_ 27B 61%91 CORESET6l AlZI: 0J<'.'4oj]/.7 %{)~ u:Jl RX BJ~91 QCL 7}7-.:J~i ~7-Jfi}7] -$-1tll 

/.}%~ 'T sJ_ q. 

004 7] 78-9- 1. 2 

0048] ~ T~~91 ~.lj!-oj]/.7, ~i:!-1~ ~ A-$-1~i :v'ji'i}7l -$-1tll, .2.11i:::-J<@£),s] '?};:::: CORESET~,':'_ UE01l 4'-l:§W "r S;l_q, 

oJl;:'; ~o-1. DL DCI91 y{l3l} t:J1%i'il--c PDSCH J.}6191 ~?-1]½<1:l .Q..E:J:ll 6l 'i:17-11 ~(oJl;:'; ~o-1, Threshold-Sched­

Offset) Plitt-~ 7cl4'-, UE:::: QCL 7}7-J(½)oJ] q1i'i}a:j PDSCH91 DM-RS ~£~ 61 TCI %FJ191 RS(~)!?} €--t?-%-$-17<] 

tl q .:rr 7};:<J W "r S;l. q. QCL 7}7-J ( ~ ) ,':'_ ,:iJ {l -;'.;: *oJJ/.1 7};:<J ';,!· ,':'_ CORESET ID;:'; 3!°:::: .2. 11 E-j <@£1-c PDCCH QCL 
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Jf.J,.]all J-}%~ T ~2-9, a:j71Al, J-1Bd -".ll.91 ~J-j BWP t.1191 i,J{! ~* J..1191 iS"}l-j- 0 11}91 CORESET 0 l UEall i:J1-tll 

-'7-l-j i'l. tj-. 

0049] 0 1 7cl4'-, 5'.YE-i~5'J7.l £t:::: PDCCH/CORESET;:. ATJl½~i'l. PDSCH 'T'-{!i ~~ QCL 7}7<.:] 0 11 J-}.§-5']7.l £ti T 

~ tj-. 

0050] ~ T~ ~ 91 ~ ¥-all Al ' UE7} 7FJ- ';,!- ;:_ Al Bd -".ll. <j '"1 A~ ;!-:::: Al Bd -".ll. 91 ~l-j DL BWPall Al 2r-oi ~ CORESET(.2. 1-J 

Ei~-"l:::: PDcrni .£:~!-'®-)all 't!{!i'l. {]~ .:g-{}(~)% .2.1-JEi~iS"}s==..~ -9--;-h~~~w u:ii, Pocrn:::: .2.1-JE-i~-"l:::: 

PDCCH 0 l 9·. 0 1 i:-i ~ UE:::: ( oJl ~ ~ oi , B-~ -".ll. %-6)-all i:J1-t], 3::.:::: %~ ~ 2r-:uJ-'T'- t:11 ~ all Al CA~ ;!--c %-6)-oJl t:11 

-t]) % 0 1~ CORESET~all '(!{!i'l, -lil-'T'-91 {]~ -'8-Tii 5'.YE-i~l5"}5:.~ -'7-l-j~ 'T'- ~r:J-. 

0051] 7cl~ 1.3 

0052] ~ -'r-~~91 ~-¥-allA1, 5'.YE-i~5'J7.l £t-c CORESET;:. UEall 91-t], -'7--'85'J?.l £t;:. CORESET2-£ ,!}J'g-~ y S;{tj-. 

oJl~ ~oi, CORESETall t:11~ RRC-'7-l-j;:_ UE7} :7..CORESETi 5'.YE-i~i5"}7.l £ti u:J19--E--1il--3:l~i ~-t] J-}.§-5']7.l 

£ti 'T'- 5;{7.l;'l-, RRC -'7--'8;:. a:j~lS"l UEall 91-t] ;,_pJ-~ 'T'- ~2-9, it-4,=- ;,.]{} ~*~allJ-1 27] 0 1%91 CORESET J-} 

0 lall ½~0 1 \'.di u:J1 q;,.l ¾ir.5"}71] ~ 'T'- ~r:J-. UE91 %-6)-91 oJl:::: 0 15"1-all ~~i'l,q: 

0053] 

> -"J 0 ]~ CORESET~oJ] <j:\1:!'B. -!el-4-.9-I {l611 -'8--"{}% ,!,',.-qc:7c<Ji'i~T'" CE"1] i:~t~. U'~ --'Jl %4 
oJl i:J1t], !Es::-%~~ -9-:44- t:119:1 tJl-91 CA¾ ;ts=- %31"11 t:Jltl 

> {] !>11 -'8-zl-%!'.>~ 9. L-11'7 <'iJ 7] §j %0 1 ,>,] zl '11 <?-1 oJl J.-j ¾{l 5cl,,~, {] ~-~ -'8-Z!-% 0 ] ?} 0 ] 

~- QCL-TypeD ~;.J ::5:% 7:;t~ -"J 0 1 ~ CORESF;T~oJ] <j {!!<C] ti\, 7,:1 -',,JJ -'8-<l:S- 0 1 CE<>1] .9j tll .£ 

1.-Jtol~5'1;;<1 ?ls::- 7i!-?-. 
> UE7} .£t-]Foj<'J'6]-7,] i'J-:::- CORESET%-2:- UE0 1]71l ¥-'1:J'6]cij, q]g'6]:::- ~)'.-%o1]J.-j 1li 

RE';:;,-_s !}I i=f &l .IL; 
> ~61.5:., llE7} .2..1.-]to]~'6}7<] ~"=" CO~ESET%-f':- l{J Jl:.l-] !Es=- ()CL Jl:.l-] -1'l-~..<:>..£ 

;.,< ~i..,g._ .!--:. ol C. 

0054] ~ T~ ~ 91 ~ ¥-all Al ' UE:::: 5'. 1-J Ei ~ 5'17.l £t:::: CORESET( ~) 91 RRC q-;.j i -rf-?.l 5"} .ll 7-7 ;;<Jw T ~ tj-. 0 1 i:-H:l­

RRC -'7--'8;:. MAC-CE(~) ~/B::.:::: DCI~ -w}t] 'iJi:1l 0 lE~ T ~r:J-. 

0055] ~-¥- tj-~ -'r-~~allA1, UE:::: 5'.YE-i~5'J7.l £t:::: CORESET(~)all t:11~ RRC -'7-l-ai -t];;<1lW T ~tj-. t];;<1li'l. RRC 

-'7-l-j ;:. UE all 91 t] 'il i:,l O l :§. £E:::: 7-7 ;,;J--"l _;;< l £t i 'T'- ~ r:J- . 

0056] 7cJ ~ 1. 4 

0057] ~;;<], 5'.YE-i~5'J7.l £t:::: CORESETall i:J1-tll, :1.~91 QCL 7)-7<.:Jol {f-7.l5'Joi 0 l= 5"}::::7.1, -'-j'-ir.~--"loi 0 l= 5")--c?.l, 3::.-c 

%-{li'l. 5'.YE-i~-"l-c CORESETall 91-t] -2.tl-]t-J- 0 lc::5'1oi 0 l= 5"}::::7.lall t:11~ ~:gj-~ T-'?-7r \'.dr:J-. 0 1 T;(1lall t:11~ oJl 

;,.]-3:j~ -t]i~;:. 0 ll5"H1Al % 0 1~ 7cl-'r-"%£l-l ~~i'l,tj-, 

0058] 7cl~ 1.4.1 

0059] 7cl-9- 1.4.lal]J-i, UE:::: 5'.YE-i~5'J7.l £t:::: CORESET91 QCL 7}7<.:J i 7\7;,;JiS"}Jl %7.lW T S;{tj-. UE91 %¢]-91 oJ]-c 

0 15")-all ~ ~ i'l. r:J-: 

0060] 

0061] 

0062] 

> %0 ]tl CORESET% 0 1] <?=l.-'d-Jci -lel-4--91 {1611 -6'--<l¾ .2..1.-]r:-j~s-H:::- lJE0 1] ttM, '2l-9cl 1,1_ %31-
oJ] i:fi iA, .!E-1=- %il ~- 2r4'T i:Jl Q,"J 1.-fi .9-] CA{¼ ?!"s::- %:3J-oJl i:fi iA. 

> -'tl~ .:g{]:~.9-] £L1e-7'-'J 7]fI]~o] J.j{]_- ~Q,'JoJ]A-J ,'t-~s"l..iL, "8"}1.-]- o]AJ.z] 't:}~ 

-'<,'-7,rO] UE<>l] .9jtl] £1--,1EM£l-"'l ?Jes=- 7J-'i'-. 
> UEs::- £1--,1E1?J£]7<l ?Js::- CORESET({±)<>1l 1::fl~ QCL 7]7<J-~- 7--j:?}'6}Jl fj--7,]~ "r 91 

~ -'r-~~91 ~-¥-allA1, 5'.YE-i~5'J?.1 £t-c CORESET91 QCL 7}7<.:J;:_ MAC-CE ~/B::.:::: DCI~ -w}-t] 'iJi:'1] 0 1:§.~ TS;{ 

tj-. 

~ T~ ~91 ~-¥-alH' UE7r -lil-"l"-91 RX BJ i ?.]~iS"t:::: 7cl-9-, 5'.YE-i~5'J?.1 £t~ CORESET91 QCL 7}7<.:Jol }-}%~ 

'T'- S;{ r:J-. 

0063] ~ T~ ~ 91 ~ ¥-all Al ' 5'.1-j Ei ~ 5']7.l £t:::: CORESET91 QCL 7)-7<.:J ;:_ Al TI 0a <;cJ all J-1 °1 i:-i ~ CORESET91 %{l-"l ?.] £t 

:::: 11 ~~all t:11 t] ;,}-§-~ 'T'- S;{ r:J-. 
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0065] 1--9- 1.4.2 

0066] 1--9- 1.4.2o11,,l,i, UE~ .£1.-]s]ejsj;<] @~ CORESET.91 QCL 7}:-'Il ~ -f>TI;:{1]t;}7i4 ¾al]~ 'T S;l_tj-. UE.Q:l %31·.Q:J all~ 

o] t;}o1] 1! i:g ~ i::j-: 

0067] 

> ?)-o] ~ CORESET½ 0 il 't! tl-'tl ~-1' <>~ {l "1j i'-7.l-% .2..1--] Fi"~ 13"] :::- UEoJl i:Jl tfl, t!-~ ,l!J. -6'-"r 
0 11 i:Jl in , x :::::- ·'&· ~ ~} 1' •4 1"" i:Jl Q,J q] .'1j CA~- ?! :::- -'&- «Hl i:Jl tll, 

> 7i°J/21] -i','-{}-ft.91 .2.l-jE7-.!j 7l!i]B.- 0 l 1l<1 '{l(q<>ll"i ¾{lci].:il., 13"}4 °]'c)-.91 ;;;:l/21] 

-i'?-:z1°1 uE<>ll .0Jtll .'s!.YEF'J5'1Al <;2:~ 1-9--, 
> llE-c 0 1 7,:l/21] ·b'·TI- 0 11 tl-'i'!B ¾tls];;z] ~-c COl<ESET(½) 1;l1 £1.lE-HJs] 

;;z] ~-c COl<ESET(½)oJl i:J1% QC!, 7]7@% tllA1lW 'T ~).:il., EE.-c 

> UE-c CORESET½ 0 1 i'-'/:ls:l.:il. UEoJl 9ltll .2..l.-j£7'1Jsj;;z] '2-§-c ~*½oJl i:Jltfl 

l,] :::- QCL 7]7;i % n-o11 ~ 1' ~ z] 'il-' -'g-~ ~ 7,:l !,!] i'-7.l-oJl Al!'>~ '&'·il S'~ z] \>J-::C CORESET%oJl 
rll a11 Aj-c QCL 7]:-<a -~, ¾7-rn· 'T S'.)_ :,,_' Ef:-c 

> UE-c (611¾ -ft<>-1, 13"}4 3::-c 27ll.9l OrDM -91~- 1.-lloJ]',7) Ql-jE7i!j.!i]Al !rt 
Y':" CORESET(%).9] %::'}J-'f! -¥--1f.-- 0 1] r:Jlt]]"ir. QCL 7]-1% iifl~l] 9:r. ¾6l]~ 'T ~--,,;]~, 
COl<ESKl'%.9l %1JsJ,-,,;l 'i',f--& -¥--1f.--½ 0ll r:Btll T,J.aB QC!, 7} 7a½% 7114f -"t-%~ 'T ~Ji::}. 

0068] %~ #3 

0069] 0 1 %~ 01]7-i, UE~ tj-;': QCL 7J-:-'Ilo1] .Q:liTI, .£1-]slejs];<] @~ CORESET91 QCL 7]-;;zJ ~ .2.J:l.jiJ-o] c:~ 'T ~q. UE 

91 %-3}.Q:J oj]~ o]t;j-oJ] 1'l_i:g~q: 

0070] 

0071] 

0072] 

0073] 

0074] 

0075] 

0076] 

> ~ 0 1@ CORESET~oJl 't!:tl-Jel ~'T91 7i=l1 -'o'-7.1-% .2..1.-]E]'?J"t}-c UEoJl lJ]tJl, 'd-~ ,l!J. -'lj--~-
0 11 i:Jl aJl . 3::.-c %~ ~ 4-jjl+ i:B 0'1 1.-H .9] CA¾ 7,.l--c %-31-oJl i:Jl aJJ, 

> -'il1 -'o'-.zl:~91 .2..1.-]£1~ 7]§1~ 0 1 -"lTI- '?l~<>ll"1 %11£1.:il., -t}1.-l- 0 1~.91 -'il!,!J 
-i'?-1H UE<>ll .9]611 QycHJ~lAl \?Jc 1-9--, 

> llEt:" .2..1.-]£l~s:lt:" CORESET 0l] .91tJL .2..l.-j£]'1Jsj7;j '2-§t:" CORESET(~)<>ll 
r 'iii- CL ; .;,, .o. !L '2 o 1 :_ ·-1- _,_ al r 

~ T~~.91 ~-¥-<>11-"i, .£1.-]Elejs];<] @~ CORESET.91 QCL 7}78i':: .£YElejs];<] @~ CORESET91 ~{ls]-c {l~oJl 

J.7~ ..Q..J:l.j~·O]E_~ 'T S;l_tj-, 

~,¥- q~ T~~oJ]J.i, .£1.-]Elejs];<] @~ CORESET(~).Q:j QCL 7Pai':: .£1.-]Elejs];<] ?,J-~ CORESET91 ~~1] J.].z].­

.z].-zjol]J.i .2.J:l.Ji!- 0 ]E..~ 'T S;l_q, 

:1¥:-}i "i-l3. .£1::]aj(RADIO LINK MONITOR)(RLM) RS fi'filj% -$):§:1: -}i'filj§;;,;J ?.i,g. CORESET 

~-¥- T~~oJ]J.i, UEoJl C11z!- RLM RS {!ell ~sUl]c:::::~ qg:,q. {!-0] 1'/i:l_:l~tj-: 

> UE:::- !(,;',l_ -'d3. 9.L-]~-'d-8- 1]tl] u]-1-71"'7 !f::::- l;ll:-1-7"'7 RS~- J.]-%<:tl: ,&\'.l_;,] ~:L, 1., 
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[26] S:.. 6 2. ~ ~~ ~ ~ 11 J-1 ojl oil 14 ~ .A} j1l-.¥.. ~(self-contained) Ai .!:3.. ..v. ?ll ~ ~ 

T5:~ ojlJ-1 ~q. 
[27] s=.. 7 2. ~ ~~ ~ ~ 11 J-1 ojl oi1 14 ~ <5} <5"J~ 3. A}7<l]-~ ~- Ai .!:3.. :sI ?ll ~ i!} 

~- <5"J ~ 3. .A} 7<il -.¥.. ~ Ai .!:3.. ll ?ll ~ g_ ojl Al ~ q. 
[28] S:.. 8 2. 7 l Al~ ii} 1i± W Zl-~ Tx-Rx 1:lJ T/.d oil ~ ~ ~ Pll ~ 4 Et \R 9-. 

[29] s=.. 9 ~ Ai .!:3.. E:. ?1] ~ 7 l ~ ~ 1:lJ ~ l2j ~ ~ Pl] ~ 4 Et \R q. 
[301 s:.. 10 2. A-11 o, {l ~ ~ Aa ~ ~ ojJ ~ 11-£1-\R i::.1-. 
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[31] £ 11~ i;±~01 ~cJ-~E._ 9:il1a l-] 7}Aa'5TI 0 l=ii}~ TxBeam9-l <?J O:Jl~ 

4 E-1- \R q. 
[321 £ 12~ LJ-~ ~ {}:; 01 yfi]~ ~ t--Jl~1~3..oilA~9-l 1:1i:1 TAa9-l <?J O:Jl ~ 1+E-1-\J!ct. 

[33] £ 13~ ia~34 717-l~ Zl-9-1 A,1a-1 Aa~ ¾T~ tiJ-1ll9-l <?J O:Jl ~ 1+E-1-\RLJ-. 

[34] £14~ ~~19-1 <?J{ll-loJlOll re}~ B~347l7-l~g_ £l-]~LJ-. 

~~ 9.1 {l Al ~ ~ ~ ~ Ell 
[35] 0 1 ii}9-l 71 ~ ~ 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) i 34 {ft q 0J~ 1¥-~ {J ef- l-] ~ EJ all A}¾~ T ~J 1:-J-. CDMA~ 

UTRA(Universal Terrestrial Radio Access)Lt CDMA200034 {ft 1¥-~ 71 ~(radio 

technology)£ T~ ~ T ~J 1:-J-. TDMA ~ GSM(Global System for Mobile 

communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates 

for GSM Evolution)S>t {f ~ -y~ 71 ~ £ T~ ~ T ~J 1:-J-. OFDMA ~ IEEE 802.11 

(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) i 34 {f ~ 

1¥-~ 71~£ T~~ T ~JLJ-. UTRA~ UMTS(UniversalMobile 

Telecommunications System)9i <?J-¥- 011:-J-. 3GPP(3rd Generation Partnership Project) 

LTE(long term evolution)~ E-UTRA ~ A}¾ii} ~ E-UMTS(Evolved UMTS)9i 

<?J-¥-£A7 ii}irJ-~3..0llAi OFDMA~ iTI¾ii}.Jl .AJtrJ~3..0llAi SC-FDMA~ 

iTI-§-~t:}. LTE-A(Advanced) ~ 3GPP LTE9i ~:§}~ ~ ~ 0 1 q, 
[36] 111 g_ 1~ii}7ll ii}7l ~'5TI, 3GPP 7llfl-9-l opg- ~~ J-l~EJ g_ ~?£ 

7l~ii}7-l~~~19-l 7l~31 A}AJ 01 °1011 All~~~ ~t 0 }~t:}.S1::~, 0lii}9-l 

111011,1.1 At¾~~ ~ Aa(t~)E) %°"1 ~ ~ ~ ~19-1 °1 '5TI ~ %71 ~ '5TIA1 A,i-:g-~ 

~ 0 1i=r:1, 012-1~ ~Aa ¾°"19-1 A}%~~ ~19-1 71~31 A}AJg_ ~a-11+7'1 ~~ 

1yJ ~ 011 A7 q ~ trJ EH £ ~ 7a ~ Y <U q. 
[37] NewRATg_ ~9-1 ii}7l01l ~A7,3GPPLTE/LTE-Al-]~EiJOll t:ll'5TIJ.i {rE:fii] 

{l-:sr.i ~t:}. +~ii}~ 3GPP LTE/LTE-A01l ell~ /-J 1 t New RAT9i 01 '5TI ~ %71 

~'5TI %.::?= ~ T ~l.2..1=9,NewRAT9i 117-11~-AJ-¼~7-l ~~ lj!lj!9-l LTE/LTE-A 

%434 11 Aa ~ ~ New RAT01] £ 31 %~ T £ ~J t:}. New RAT t 38 9i .1-J 50 °] % 

~~..2..£ Al~~ y£ ~Jq, 
[38] e 3GPP LTE/LTE-A l-] ~ EJ] 

[39] £ 1 t 3GPP LTE/LTE-A l-] ~ EJ 011 °1 %~ ~ %'2.1 iTI \§l ~ ~ 0 ] ~ g_ 01 %~ 

<?J lfl-31 ~ ~ §_ ~ ¾ tiJ-1ll g_ 11 1 ii} 7 l ~ ~ £ ~ 0 l q. 
[40] ~--'f:1°1 JJl~ .1-JF-HOllJ.1 q;_] ~--'f:1°1 ?i7-l71Y·, "'TI£ 01 -"~all~~~ B~t 1i::l-7-1l 

Sl0101lJ.i 7]7-1~34%71~ ~~~ i9-l .:t:7l -"~ %~(1nitialcellsearch)<Q-~g_ 

y fi] ~ q. 0 l ~ ~ '5TI 1i± ~ ~ 717-l ~ ..2..£-¥- E-1 2r-% 71 ill \§l (Primary 

Synchronization Channel, P-SCH) ~ -¥-%71 iTI \§l(Secondary Synchronization 
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Channel, S-SCH)g_ y~ii}o:j 717-1~31} %71 ~ ~2}-.:il, A~ ID(Identity) ~ ~ 

Aa .!l ~ ~ ~ ~11. :i :ff-, 1t:l-1?1- ~ 717-l ~ _2-s._ljL E7 %'c-l 1=1J-%jTI ~(Physical Broadcast 

Channel)~ 'T"~ ii}o:j A~ LH 1:lJ-% Aa .!l ~ ~ ~ w 'T" ~l 11. ~}{'!, B-1?£ ~ 3:71 A~ 

%~ 't:l-7-ll oJl J.i ii}-8-J~ 3. ~-3=: ~§(Downlink Reference Signal, DL RS)~ 

y ~ ii} o:J ii} -8-J ~ 3. jTI ~ AJ-EH ~ ~ ~ w "r 1111. 

[41] 3:71 A~%~ g_ o}{} B-1?£~ 't:l-7-ll Sl02oJll-i %'c-l ii}-8-J~3.A1l~jTI~(Physical 

Downlink Control Channel, PDCCH) ~ % r!-1 ii} -8"J ~ 3. A1l ~ ;(TI ~ Ac3 .!l oJl u:} ~ 

% r!-1 ii}-8"J ~ 3. ::g-i}- jTI ~ (Physical Downlink Control Channel, PDSCH) g_ y~ ii}o:j 

¾i:1 -=r-j11 ~ ~ "'l ~ E~ Aa .!l ~ ~ ~ w 'T" 1111. 

[42] 0 1:ff-, 't:l-1?1-~ 717-l~oJl 14f-g_ ~liii}7l ~iiTI 0 1:ff- 't:l-7-ll s103 LH;i,l 't:l-7-ll S10634 

~ ~ ~ ~ 1 '¾- 3ltAc3 (Random Access Procedure) g_ y-B] W y ~l 11. 0 l ~ ~ iiTI 

B 1?l ~ % r!-1 ~ ~ 1d 4f 7<}] ~ (Physical Random Access Channel, PRACH) g_ %iiTI 

n 'c-l 0J ~ (preamble) g_ ~ %ii} .:il(S 103), %'c-l ii}-8-J~ 3A1] ~ jTI ~ ~ 0] oJl ~ g ii}~ 

%'c-l ii}-8-J~ 3 ::g-% j}l ~ g_ %iiTI n 'c-l 0J ~ oJl ~ ~ g 18- Plll-] 7-l ~ 'T"~ W "r 

1ll:t(S104). 7JA] 7]~ ~~ 1'¾-~ 7J4- 2}-7}~~ %'c-l~~1'¾-jTI~~ 

~%(S105) ~ %'c-lii}-8"J~3A1l~jTI~ ~ 0 ]oJl ~ g ii}~ %'c-lii}-8-J~3::g-i}- ;(TI~ 

y~(S106)3lt ~ ~ ¾~iiTI ~ 1:l~}(Contention Resolution Procedure)~ y-B] W y 

~111. 

[43] /-J-'?i"~l-1:j}.Q} ~~ ~~}~ y-B]~ B-1?£~ 0]-f- ~~~~ Aj-/ii}-8-J~_3 ~§ ~% 

1:l~}s._l-7 %'c-l ii}-8-J~ 3A1] ~ ;<TI ~/%'c-l ii}-8-J~ 3 ::g-%:;;<TI ~ "r~(S107) ~ 

%'c-l AJ-8-J~ 3 ::g-% jTI ~(Physical Uplink Shared Channel, 

PUSCH)/% 'c-l Aj--8-J~ 3A1l ~ ;<TI ~(Physical Uplink Control Channel, PUCCH) 

~%(S108)g_ y-B]Wy 1111. 't:l-1?1- 0 17]7-l~._2-s._ ~%ii}~ A7]~ Ac3_!l~ 

%7d ii}o:j AJ--8-J~ 3 A7] ~ Aa .!l(Uplink Control Information, UCI)r!-1-.:il 7-l 72J ~11. 

UCI~ 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_ ¥.. W~q. ~ 

~ 1-1]l-7 ell l-7, HARQ ACK/NACK~ {1-'t:l-iil HARQ-ACK ~ ~ 

ACK/NACK(A/N)._2-s.- 7-] 72J ~ 11. HARQ-ACK ~ ¥._;i,] ~ .!:!. ACK({l-'t:l-iil, ACK), 

t-1171~.!:!. ACK(NACK), DTX ~ NACK/DTX ¾ ~~£ ii}y-~ ¥..W~l:t. UCI~ 

~~~_2-s.-PUCCH~ %iiTI {l%~7-]1i}, A7]~ Ac3_!l.Q}§.~~ t:-1] 0 ]E77}%J.]ell 

{l%~~o]: ~ 7cl4-PUSCH~ %iiTI ~%~ "r '.Ul:t. EE~, t-1]§.-!f~3.~ 

.fl.78/7-l"'lell ~iiTI PuscH~ ¾iiTI ucI~ l:lFr-71~_2-s.- {l%~ 'T" '.U11. 

[44] 5::. 2~ -1¥-{i E: ?1] ~ ~ .:,1-3=: ~ ~]l-] ~11. A~~4 OFDM -1¥-{i lfl1 ~ %~ 

;. ] ~ 1@ ell l-7 , /-J-8-J ~ 3/ii}-8-J ~ 3 t:-1] 0 l E7 :rrlJ ~ ~ % ~ l-7 .!:!. :rr 'i::ll ~ (subframe) 

B~ s.- 0 13f-~ 7-] P=l, ~ l-7 .!:!. n ?1] <?J ~ l:t"r~ OFDM {J ~ g_ ¥.. Wii} ~ ~ Aa l-] {l­

.:,1-{l-_2-s._ Aa ~ ~ 11. 3GPP LTE R ¾ell J-.7 ~ FDD(Frequency Division Duplex)el] 

~ % 7} 'o ~ E}~ 1 -1¥-{i n ?1] <?J (radio frame) .:,1-~.Q} TDD(Time Division 
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Duplex)01l ~¾ 7}'o~ Et~ 29-1--1¥-{i n:ill~ T.:::t:~ 7-lfi~q. 

[ 45] S:. 2(a) ~ El-~ 1 -y{} ..v. lll ~ 9-1 T.:::t: ~ a:il Al ~q. ii} "8'J~ 3. -y{i E:. lll ~ (radio 

frame),<?_ 101n 9-1 J-7 ~E:. lll ~ (subframe)..2..£ T-"'a 5ol Jl, J-7 ~ TI: lll ~ ,<?_ Al Zl-
°a~ (time domain)01l J-7 21n 9-1 ~ *(slot)..2..£ T-"'a B 9-. ii} Y-9-1 J-7 ~ II lll ~ 0 1 

~ ¾5ol ~ 1:-n ~ ~ ~ Al n g_ TTI(transrnission time interval)ct ~q. a:i1 ~ ~ ~ 

ii}y-9.l J-7 ~ II ill~ 9-1 {I 0 1 ~ lms 0 l :il, ii}y-9.l ~*-9.l {I 0 1 ~ 0.5ms'?l "T" ~1 I:}. 

ii} Y·-9.l ~ * t Al Zl- 0J ~ 011 J-7 ~y-9.l OFDM {J it g_ ¥- ~ii} :il, ?:rrt"T 0J ~ 011 J-7 

9-"T"-9.l 7-}fi ~ ~(Resource Block, RB) g_ ± ~~q. 3GPP LTE Al!::.'@ 011 J-7 ~ 

ii}-8'J~3.01lJ-i OFDMA ~ J-}¾ii}E.£, OFDM {J* 0 1 ii}y-9.l {J* T{l-g_ 

y-E}\lll:}. OFDM {Jitt EE~ SC-FDMA {J* EE~ {J* T{r..2..£ ~ii}o:l~ 

"TX 919-. RB~ ii}y-9.l ~*011J-i ~"T"-9.l <?:!4;:-~'<l -¥-~¾Ii}(subcarrier)~ 

TI: -8'1- -8'1- ¢ o l r l 
._L.p 2 1 J.A~• 

[46] ~*011 ± W5=l ~ OFDM {J*-9.l "T~ CP(Cyclic Prefix) T-"'a(configuration)01l 

u:}'i:Q- ~4~ "T ~l 9-. CP~ ~;,;J- CP(extended CP)S!} x ~ CP(normal CP)7} ~1-c}. 

a:il ~ ~ ~, OFDM {J * 0 1 x ~ CP01l 9-1 iin T-"'a B 72-9-, ii}Y-9-1 ~*011 ¥-W5=l ~ 

OFDM {J it-9.l "T ~ 77n <?J y ~ 9-. OFDM {J it 01 ~;,;J- CP01l 9-1 iin T-"'a B 72-9-, 
~ OFDM {J *-9.l {I 0 17} ~ ~ Y-££, ~ ~*011 ± W5=l ~ OFDM {J it-9.l y ~ 
x ~ CP '{} 72 -9-ll q ~ 9-. ~;,;J- CP 9-1 72 -9-011, a:il ~ ~ ~ , ii} Y-9-1 ~ * 011 _¥_ W 5=l ~ 

OFDM {J*-9.l "T~ 67n <?J y 919-. Bi?J- 0 1 llH}~ 4;:-S:.£ 0 l%ii}~ ~ 9-1 72-9-54 
:Q- 0 1 in~ ,,,_JFH 7} ~ca,:;<a ~ 72-9-, {J *n n"'J g_ r:1-£i- ¾ 0 171 -'fl iin ~AJ- cP7} 

J-}¾~ "T 91 t:-l-. 
[47] :s::~CP7}J-}¾S:l~ 72-9-ii}Y-9.l ~*t 71n~ OFDM{J*g_ ¥-Wii}E.£, 

ii}y-9.l A7 ~ II lll ~ ,<?_ 147n 9-1 OFDM {J * g_ _¥_ 1l~9-. 0 1 uJl' zt J-7 ~ II lll ~ 9-1 

;i;7 g ~ ~ 3 1n 9-1 OFDM {J * ,<?_ PDCCH(physical downlink control channel)<:>11 

~~5=l :il, Y-u-i 7-l OFDM {J * ,<?_ PDSCH(physical downlink shared channel)Oll 

~~~ "T ~19-. 
[48] S:.2(b)~ El-~ 2--y{} ~ll]~-9.l T.:::t:~ a:i1A1~t:1-. El-~ 2--y{} n:ill~ ,<?_ 21n-9.l 

ii} II ll lll ~ (half frame)..2..£ T-"'a 5=l 1=9' q ii} ll II lll ~ ,<?_ 57n 9-1 J-7 ~E:. lll ~ 3I} 

Dw PTS(Downlink Pilot Time Slot), ll§.. T {}(Guard Period, GP), UpPTS(Uplink 

Pilot Time Slot)£ T-"'a 5=l 1=9' 0 l ¾ Pn 9-1 J-7 ~ II lll ~ ,<?_ 21n 9-1 ~ * ..2..£ T"'a B q. 

DwPTS ~ B i?J-011J-79-1 _&71 A~ %~' % 71 ~ S1:. ~ in~ ~;;<a 011 J-}¾B 9-. 

upPTs~ 7l7-1~011J-19.l in~ ~7<a3Il- Bi?J-9-1 ,,,_J-8'J~3. ~¾ %71 ~ ~~~ 1:-11 

J-}¾B9-. ll§..T{l-,<?_ AJ-8'J~3.$!} ii}-8'J~3. J-} 0 1011 ii}-8'J~3. {}§..~ 9-¾78£ 

7-l <?:! ..2..£ '<l iin AJ-8'J:~ 3. 011 J-7 ,A~ 71 ~ {r"'J g_ A1l 7-l ii} 7] -'fl~ T{l- 0 19-. 

[49] --y-{} n:ill~~ T.:::t:~ a:i1A1011 ~3I}ii}Jl,-y-{} n:i11~011 ¥-W5=l~ A7~IIl1l~~ 

"T EE~ J-7 ~ II lll ~ 011 ¥- W 5=l ~ ~ * 9-1 "T, ~ * 011 ¥- W S:l ~ {J * 9-1 "T" ~ 

9- 0d=ii} 711 ~ 72 ~ "T ~l 9-. 

[501 5:.3,<?_ ii}-8'J~3. ~*-9.17-}--'f:l .::i~_'.::.~ a:ilJ,l~t:-1-. 
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[51] S:. 3 g %s:<S}1?1, <5}~J~ 3- ~* ~ 1-1 n S:. uJl '?J 0111-i ~4-9l OFDM {I* g 
_¥_ W~l:t. <5}49l <5}~J~ 3- ~* ~ 7(6)7R 9l OFDM {I* g ± W<S}.Jl A}~~~~ 

9-Ii}y S:. uJl '?J 011 Ai 127R 9l -¥-itl-¾If} ~ ¥.11-W 4- 9J q, A}~ .:::i ~ E.. AJ 9l Zl­
.B._5:::(element) ~ A}~ .B..5:::(Resource Element, RE)s.. Al 52J B q, <5} 49l RB~ 

12x7(6)7R9l RE~ ¥.W~l:t. <5}~J~3- ~*011 ¥.W~ ~ RB9l 1R4- NRs~ 

<5} ~J ~ -=1 ~ ¾ ~ ~ 011 9l e ~ 1:t. AJ ~J ~ -=1 ~ * 9l Ts:~ <5} ~J ~ -=1 ~ * 9-1 
TS:Q} %~<5}.Jl, OFDM {1* 0 1 SC-FDMA {I*s.. ~7<1lBt:-}. 

[52] S:.4~ <5}~J~3-AiJ::!.:sit1l<?:19l TS:~ ojlJ-l~l:t. 

[53] S:. 4 ~ %s:<S}1?1, Ai!!.~ tll <?:] 9l .~ \li ~~ ~*011 Ai <11:--¥-~011 ~ ~1 ~ ~ ~ 

3(4)7R9l OFDM{I*~ A1l°l iR~ 0 l w~~~ A1l°l 0J~01l ~ g ~l:t. 1E}-~ 

OFDM {I*~ PDSCH(Physical Downlink Shared CHannel)7} W~~ ~ t-fl 0 1 E-7 

0J ~ 011 tR ~ ~ q. PD SCH~ ~ % ~ ~(Transport Block, TB) ~ ~ .:::i 011 ~ g c5} ~ 

51£-i'-~E..(CodeWord, CW)~ 4 2 ~ t1] A]-%Bl:t. ~% ~ ~ ~ ~% iR ~ g %tR 

MAC(Medium Access Control) A]~ .Q..s..ljLE-7 PHY(Physical) A]~ .-2..s.. ~ ~-t:l 

r1] 0 1 E-1 ~ ~ g 9-1 u] ~1:t. 51£#~ E.. ~ ~ ¾ ~ ~9l -¥-~~-¥! Bi~ 011 tR ~~q. 
~¾~~JI} 51E..#~E..9l ~ g -tl-111~ 6-Q}~eil a:}4 ~4~ 4- 9Jl:t. ~ 

~ A7]Ai 011 Ai PDSCH, ~ % ~ ~. 51£#~ E.. ~ Ai s.. ~%-t:11:t. LTE(-A)01l Ai 

J.}%~ ~ <5} ~J~ 3- A1l °7 ;<R ~ 9l oj] ~ PCFICH(Physical Control Format Indicator 

Channel), PDCCH(Physical Downlink Control Channel), PHICH(Physical hybrid 

ARQ indicator Channel) i g_ ¥. W~l:t. PCFICH~ Ai!!.~ tl] <?:] 9l ~ \li ~l] OFDM 

{1 ~011 Ai ~ %~ .Jl Ai!!. :.rr ll] <?:1 LR 011 Ai A1] °7 iR ~ 9-1 ~ ¾011 J.}%~ ~ OFDM 

{I ~9l 1R 4-011 ~~ Ac3 _!i ~ 4 ~ q, PRICH~ AJ~J~ 3- ~ ¾011 ~ ~ g ~ .-2..s.. 

HARQ-ACK(Hybrid Automatic Repeat reQuest Acknowledgment)~~~ 4 ~ 9-. 
HARQ-ACK g 1fl- ~ ±.A] £1..!:3__ ACK({}t:lc5], ACK), t-1171 £1 !!. ACK(Negative ACK, 

NACK), DTX(Discontinuous Transmission) S1:.~ NACK/DTX~ ±W~l:t. o:171Ai, 

HARQ-ACK ~ HARQ ACK/NACK, ACK/NACK JI} ~%¥! 9-. 
[54] PDCCH ~ %tR ~ %~ ~ A1l °7 Ac3 l:i ~ DCI(Downlink Control Information)4 .Jl 

Al52J~1:t.Dc1~ t:1-~si:.~ t:1~.:::i¾g fl~Ar~ w~Aall ~ 1:t~ A1l0i 

Ac3_!i~ ¥.W~l:t. oj] ~ ~ °7. DCI~ AJ~J/c5}~J~3- 6-Jl]¾~ Ac3_!i, AJ~J~3-

~ %(Tx) Ii}f~ A1l °7 ~ ~ ~ g ±-W~l:t. 

[55] S:. 5 ~ AJ~J~ 3- J.i !!. :.rr ll] <?:] 9l TS:~ oj] 1-1 ~q. 
[56] S:. 5 ~ %s:c5}1?1, AJ~J~ 3- Ai}:!_~ tll <?:] ~ ~y(oj], 27R)9l ~* g_ ¥. W~l:t. 

~* ~ CP(Cyclic Prefix) 7,l 0 1011 a:}ij- Ai s.. q:::: 4-9l SC-FDMA {I* g_ ± WW 

4- 9J q, AJ~J~ 3- Ai}:!_ __v_ ll] <?:1 ~ 9-Ii}y 0J ~ 01lAi t4] 0 1 f-7 °J ~ JI} A1l °7 °J ~ .-2..s.. 

T~B l:t. t1] 0 ] E--] °a~~ PUSCH~ ±-Wc5} .Jl g _,,_d ~ 9l t-1] 0 1 f-7 ~~ ~ 

~ %<5} ~ t-1] J.}%¥! t:-}. A1l °7 °J ~ ~ PUCCH ~ ¥. Wc5} .Jl AJ~J~ 3- A1] °7 
Ac3 l:i(Uplink Control Information, UCI) ~ ~ %<5}~ t-1] J.}%¥! 9-. PUCCH~ 9-II}y 

~011 Ai t1] 0 ] E-1 °J ~ 9-1 °J~ -¥-~011 ~ ~l ~ RB MJ(RB pair) g ±-Wc5}1=9 ~* g 
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[57] PUCCH~ SR(Scheduling Request), HARQ-ACK ~/::E~ CSI(Channel State 

Information)~ ?:11 ~ A<3 .!l ~ ~ %"6} ~ r-11 ,,q.,2--~ 'T 114. 

[58] e New RAT 

[59] New RAT /-j 'o --9... T !.l-t>J- ~' 7-17-l '?=! --9... T~Z:! g 1i1-~ Al :'7171 -$-1 "6}a:1 

J.7 !!.~ ?11 ~ 0 1 -"R % 711 1I 7-11 ~ ~--9...7} 114. 3GPP LTE Ali':: 1@ ,'?_ lms TTI~ 

7}7-l~ TI?1l~ T~S- 97-}~ ~~_Q_u=l, Blt:1-2.(video) ~~~7]1°l~g -$-1tR 

r-Jl 0 1 E1 --9...---?- 7-l '?=! Al Zr,'?_ 10ms 0 1 ~ 4. -=i 214, Pl lH ~ 50 71 ~ ,'?_ {! Al Z} 

?:11 ~(real-time control)~~~-~ E-] 1?!(tactile intemet)4 ~ ,'?_ -"ll £¾ 

~ ~ ~ 7]1 °1 ~ ~ 1g 7:J-_Q_s_ l:7 ~ 15!- i'?.. 7-l '?=! ~ r-Jl 0 1 E1 ~ % g --9...---?-"6} 2 S;J._Q_ P=l, 

50~ ¾lH t-Rl:l] <?..r lOBR {}-:±.¥1 i:-J] 0 ]E1 7-]'?=! ?:11.:g-£_ ~J±.£ "6}2 114. 

[60] Self-contained Subframe 

[61] .5:.6~ New RAT£_ -$-1tRJ.i -"R%11l ?:1l<'?l~~ Self-containedSubframe g 
oJl Al ~ 4. 

[62] TDD 711fr ~ Self-contained Subframe T~ oJl a:} 2 ~ "6} 4~ J.7 !!.~ ?11 ~ LH oJl 

"6}t>J:~ 3.91- AJ--8"J:~ 3. ~ -$-1 ~ 7-}-%1---?-Zl-(oJl ~ ~ ~, ii}-8"J:~ 3. ?:11 ~ jR ~ ~ 

AJ--8"J:~ 3 ?:11 ~ jR ~) 0 1 '£-AR ~4. 

[63] .s=..6oJlAi ~is-~ °a9=l i'?.. ii}t>J:~-=1 ?:11~ 0J9=1 i 4El-LH2, ~Aa1 -¥-~i'?.. 

-"J -8"J: ~ 3. ?:11 ~ 0J 9=l g 4 Et \R 4. 3±. Al 7} ~ ~ 0J 9=l ,'?_ ii} -8"J: ~ 3. 1:-11 ° l E7 ~ % g_ 

-$-1 tR A}%~ T .5:. 112, -"Jt>J:~ 3. r-11 °1 E7 ~ % g -$-1 tR A}%~ T .5:. 114. 

[64] 0 lc1~Self-containedSubframe---?-~oJl u:} 2 ~, ~ 1R~ subframeLH<'>llAi DL 

~ ¾4 UL ~ ¾~ ~ ~}~ _Q_s_ ~ <5] ¥14. oJl ~ rTI, 717-l ~ ,'?_ 1 subframe LH oJl A7 DL 

1-11 °1 E7 ~ .!l ~ 2, UL ACK/NACKS:. 1iJ.- g_ 'T 114. %J.}ii}71l, UE~ 1 subframe 

~oJlJ.i UL 1:-11°1E1 ~ .!i!.~2, DLACK/NACK.5:.1iJ.-g T 114. ~4~.Q_s_ t::Jl 0 1E1 

~% <'>llc1 ~A]AloJl r-Jl 0 1E1 ;;sR~%77}7-l ~~~ Alz.}£_ ½~ ~2, 0 1£ ~iR 

£1 ¾ r-Jl 0 1 E7 ~ ~ ~ 7-l '?=i(latency) 0 l £1 :±_~~ T 114. 

[65] 0 1 Sil- ~ 0 1, 7-}jil _¥_ W(Self-Contained)~ ~ ul ~, tR ~ J.7 !!. TI ?11 ~ ~ oJl A7 ~ %¥1 

DL ::E ~ UL<'>ll rTI ~ g 'ir(ACK/NACK) g tR ~ A7 !!.~ ?11 ~ ~ oJl A7 T{l "6} ~ ~ g 
71 Bi w Ts=.. 114. 41i1-, tl.-W/717-l ~ ~ ll S--"-ll ~ Aj 'o oJl u:}i\-J.i ~ ~ ¾4 

g1roJl IJ.11:!.2!:?11~ 0 1-"J~ Alz.} 0 1 :±.--9...~~ 7cl-9-7}~l-]W'T.5:. 11_Q_£s_, 

0 1"6} 01lJ.i 7-};;<il ¥-Wg DL ?:11~ A<3_!l, DL/UL r-Jl 0 1E1 ~ UL ?:11~ A3_!l~ R.-9-

7-} ;;<il ~ _Q_s_ ¥..WW 'T 11 t=" A71:!_ .u ?11 ~ _Q_s_ A<3 ~ "6} 7 l £ ~ t:}. ~, Self-contained 

Subframe~ UL ?:11 ~ A<3 .!i!.7} lfrE..Al tR ~ J.71:!_-11. ?11 ~ oJl ~ %¥1 DL r-11 °1 E7 oJl 

rn ~ HARQ-AcK Aa }ls_ ~Aa ~ 7-l ~ eJ-~ 4. 

[66] 0 l c7 ~ self-contained subframe T ~ oJl J.7 717-l ~ 31} UE7} ¾{l S'.2=.. oJl A7 

T{lsr.2=..s_ ~~ 34Aa ::E~ T{lsr.2=..oi1Ai ¾{lsr.2=..s_ ~~ 3LJ-Aa i -$-1~ AlZl 

7J (time gap) 0 l ~--9... ii}t:J-. 0 1 ~ -$-1 "6}a:1 self-contained subframe T~ oJl J.7 DL<'>ll J.7 

UL£~~~~ Al 1:1 oJl tR ~"6}~ ~ ~ .5:. "6}4~ OFDM symbol0 l GP(guard 
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[67] £ 6011 £Al B self-contained subframe .:,1-3: 011-7-·i ~ DL All °1 °J ~ -r-ll 0 1 Ei 
0J ~ -UL All °1 °J ~ ~"'is.. Jl!=!. TI ?11 '?:1 °1 TAJ Sol~ -3! g a:11 Al i>}~7-l ~' ~ 

~1:§ '2. 0 1011 ~fij:£17-l ~~9-. a:1l'Z:!~, q~ Self-contained Subframe .:,1-3:sJi, 

D L All °1 °J ~ -UL All °1 °J ~ - r-11°1 Ei 0J ~ ~ ~ "'i s.. "'i .!i. ll ?11 '?:1 ° l TAJ ~ T £ 

919-. 

[68] :£.~, ~I§~ 3t1~ ~ ~i>}O:l l "'1.!i.EJ1l'?:161l % 147TI OFDM {J~~ 0 1 

_¥_ W:£1 jl, DL All <>i 0J ~ 5!J- uL All <>i 0a ~ 011 z.rzt 1 oFoM {J ~ 0 1 wi:JB 1--9- ~ 

a:1lAli>}~..2..Y-,DLA1l°1 °a~i!J-ULA1l°1 °J~01l l7TI 0 1AJ~ OFDM{J~ 0 l 
Wi:J~ T £ 919-. -fj-J.}i>} 7]1, 1 "'i .!i.~ ?11'?:1011 _¥_ WB ;~:P1l OFDM {J ~ 7TI TX 
~78~ "T 919-. 

[69] £ 7 '2. ~ tM·l:§ ~ ~ ~ Al a:11011 u:} ~ DL subframei!J- UL subframe g £Al~ 9-. 

[70] £ 7 g ~3:i>}Zl, GP~ DL01l "'i ULS.. Z'.i ~Sol~ Al 13 011 ~ 7-l ~ 9-. a:11 'Z:! ~' DL 

"'i .!i. TI ?11'?:1011 "'i GP~ DL r-Jl 0 1 Ei 0J ~ i!J- UL All °1 °J ~ J.} 0 1011 ~ 7-l ii"} jl, UL 

l-7__!i.~?1l'?:161l"'i GP~ DLA1l°1 °J~i!J-UL r,1°l£i 0J~ l-} 0 1011 ~7-1~9-. 

[71] GP~ eNB/UE~ Tx/Rx 6-~ ~ Al{} i!J-, UE~ UL Z'.i % g ~ ~ TA (Timing 

Advance)~ !1.. WW T 919-. 
[72] Analo2 Beamformin& 

[73] ~ 'c-1 ul Ei !f~l 0 1 .!i.(Millimeter Wave, mmW)7} J.}%:£1 ~ 78--9- Ii};i;Jol fJ-o}?-l E.s.. 

%~ 1?i :3:J 011 9-y 1TI ~ ~~111+ ~ 'c-118~ ~ 0 1 ~7-l ~ 4=- 919-. a:11 'Z:! ~, 30 GHz 

~ ~ 011 l-7 Ii};i;J '2. 1 cms..Ml, 5 X 5 cm~ ~1.-~(panel)61l ~ 0.5 11.(Ii};,;J) {}~ ..2...£. % 

1007TI ~ <;'}ql 1+ ~ 'c-118~ ~ 0 1 2-:;?;}--?i..2..s.. 1:1TI ~ ~ T ~ 9· . .=I ci E..s.. mmW 

tiJ~ 011 19- 2 Z!, 9-T 7TI ~ ~~11 Y- ~ 'c-118~ ~ 0 1 J.}%~ ..2..s..M7 tiJ !1.. Pd 0 1 ~ 0 1 

ti"JAJ Sol jl' 54 l:}j 'c,17-l ~ ~ 7} ~ / :£. ~ ,J.,}- 5r-* ti"JAJ O l 7 l ~ B 9·. 

[74] mmW 1:1J~ 011 "'i <;'l-~111+ ~ 'c-118~ ~s.. TXRU(Transceiver Unit)7} ~7-l :£11?1 

~~111+ ~ 'c-118~ 7TI ~ :3:j ..2..s.. Z'.i % 31}4~ ~ ~ AJ 3: ~ 0 l 7} 'o ii"} jl, ut4"'i 'Tiil-T 

;i;]-~ ~s.. ~ ~ :3:J ~ 1:1J x pd 0 1 7} 'o i>}q. -=i ci 1+ 1000:l 1TI ~ ~~111+ ~ 'c-11?1~ ~ 

£-¥-011 7TI ~ :3:j ..2..s.. TXRU ~ ~ 7-l ii"}~ -3! '2. 1:11 % ~ 1?i 011 "'i ~ §_AJ O l ~ °17-l ~ 

{t- A1l 7 l- '.U q. 

[75] ~~:3:J..2..s.., i>l-1+~ TxRu011 qy 1TI~ ~~111+ ~'c-11?1~~ g uiiPzsi>l-jl, 

o}ig-s..-=i ~AJ~ 0 l7l(analogphaseshifter)S.. ~ tiJti"Jg 3:~i>}~ 1:1J~ 0 l j].24~ 

T 91 q . .=I Ci 1+' 0 l ci ~ 0 l-1g: s..-=i tiJ _¥_ Pd tiJ-~ '2. Z'.i ~ ~ 011 ~ i>l-0:l ~ .g. 

tiJ-ti"J= ..2..s.. tiJ 0 1 ~-"'j Sol E.s.., 'Tiil-T ~ ~ :3:j tiJ !1.. Pd O l T f>] ~ T fil q ~ t:!-1:1 °1 

~q. 
[76] ::E 9-~ ~~_Q_s._l-7, 97-l~ l:lJ!l._Pdi!J- 0 }¼=!:s..-=i l:lJ!l._ud~ i>l- 0 1.!i.'c,lE. 

~ ER s._l-7, ¾ Q7TI ~ ~~11 Y- ~ 'c-11?1~ ~ 011 ~ i>l-0:l ¾ B (where, B<Q)7TI ~ 

TXRUs ~ uJ~ i>l-~ i>l- 0 1 .!i. 'c-1 E. l:lJ !1.. 0d 0 1 jl c4 ~ T ~ 9-. B7TI ~ TXRUs9} 

Q7TI~ ~~111+ ~'c-11?1~~ g AJ§_ ~~i>l-~ tiJ-~0111*4"'i ~ct~ T 917-l~, 
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~itl-:3:j.2..£ %AloJl ~¾WT 1)~ l:lJ-9-l l:lJ-"8"J,<?_ B7H 0 lii}£ Ail~tlct. 

[77] Multiple beam observation for control channel decoding 

[78] NRoJlJ.i~ 0 l-\t£.=L l:lJ 0 l J.}%5:1££ l:lJ±Pd 0 1~ 0 1 ~~tlq~ ,AJ-13°1 

1).2..4, Al Zl-(time instance) (e.g., symbol, subframe)~ ii}4-9-l 1:1J"8"J.Q..£1I} 

0 1-\i-£.=L ~ 0 1 "8"J"'J 7}'oii}q~ t:1-13°1 ~,AH~r+. 0 19} ~,<?_Ail~,<?_~~~ 

¾~ii}~ %~71-9-1 ¾~ l:lJ_¥_Pd ~'Il- 0 1-1-14 ~~~ y~ii}~ T~7l-9-l ¾~ l:lJ 

& Pd oJl J.7 5:. :3:j % 5:1 ..!:!..£ uJl ~ oJl , Tx l:lJ 4 Rx 1:lJ Zr -9-1 1:lJ ~ 7-l] (beam association) 7} 

-¥-7<J ~w 7cl --9- "'a 'o ~:&7} ~-,A~ w T 1J r+. 

[79] EE~ Tx-Rx Beam Association °1 7<J ~~ 7cl-9-oJl 5:., i':: 7'Jl-g-~ 0 l 4r (e.g., ~ ,AJ 

~ g {:!~ii} ~ t::1- 1?£ -9-1 "r 7} Pl g 7cl --9-) EE~ ~H ~ it!~£ ~ ~ q 51. cJ ~ lIJl 1g -9-1 

~Ail 7} ~,A~ w T 1).2..E-s.. 0 1 oJl ~ ~ i3H ~ ~ 0 1 ~_B__ii}q, 

[80] 5:. 8 ,<?_ 717.l ;;-4 t::1- 1?[ Zl:--9-1 Tx-Rx l:lJ T"'a oJl 1:H ~ ~ t1;Jl ~ 4 El- \R ct. NR OlPi 

717.l;;-2- gNB(gNodeB)s.. 7.l~~ y5:. 1)4. ~-9-1,;,J 717.l;;- 0 1 N7H9i Tx 

0 }'i't£-=r 1:1J g_ T"'aW "r 1J2, t:l-1?£ 0 1 M1H-9-l "r~ 0}'i'ts..i 1:tJ g T"'JW "r 
'.U q j]_ 71- 7<J ~ q. 

[81] 5:. 8 ~ ,<?_ Tx-Rx l:lJ T"'a oJl J.7 ~ t:l-1?£ 0 1 Rx Beam #1 g_ 0 1 ¾iil-a:l Tx Beam#l 0 11 

-9-1~ ~~~ "r~W 7cl-9-9l-RxBeam#2~ 0 l%ii}a:l TxBeam#2oJl -9-1~ ~~~ 

y,8 ~ ?a --9-oJl ~ :3:j -9-1 T~ "'a 'o O l 4 E} ig- T 1) q. it!-1?1 Tx Beam#2 oJl -9-1 i3H 

~ ¾5:1 ~ ~~ ~ Rx Beam#2 ~ Ai]~~ q ~ Rx Beam0 ll J.7 ~ T~ "'a 'o 0 1 

{}5::ii}7➔ 4 ~ ½5:17-l ~ g "T 1J ct. 

[82] 'Il-~ 717-l;;-Jl} t:l-1?£ 0 1 ~7<J 1g g_ %ii}a:l 7},AJ- ~,<?_ T~ /-J 'o g_ .!i!. 01 ~ Tx-Rx 

~ 3:: tr (e.g., Best Tx-Rx Beam)'Il-g_ 01 ¾ii}a:l ¾T~ g_ y 15] ~q~, ~H ~ 1t!~s.. 

'{]~Best Beam-9-1 it!~oJl ~ ~7 ii}7l °7 ~ Jl, ¾"r--8 -¥-ii}7} Best BeamoJl {I%~ 

7cl-9- t::1-1?£ ~s.. Wc§-W "T 1J~ J¥-{:! 7.l--'f:]_ 0 1 -¥-~W "r 1Jct. EE~ ~H~ it!:& 

1g .2..s.. ~ i3TI l:lJ i'::-'f-1 ~ 0 l T 15] 5:1 ~ 7cl --9-' 7 l ~ -9-1 ~ ~-2.1:Jl 9} *A}~ ~£A1l-?J 

7-l <?=I 01 1::ll-,1'tl "61- .¢. Ol O p ;:::, l:ll A Ol 7,l ..Q_ ~Ol .¢. Ol ~ 1:ll-1:l-1 r:,c~ l:ll A Ol 7,l 
1...:. 2. ci 2 1 ,,_,,,_ __ .= P -Tl O '2. e. 2 , /'A'- 0 1::1 ~1- P -Tl 0 

4,AJ g Zl-5::~ W "r 1J ~ 1:1J~ 01 ~iLii}r:J-. 

[83] 01 siJ- ~ 2- ~ Ail 13 g i3TI ~ ii} 71 -'fl i3TI t::1-1?£ 01 Ail◊, ~TI~ -9-1 r121:J g_ AJ S:_ woi1 

1) °7 J.7 qy-9-l Tx 1:1J ~ EE~ qy-9-l Tx-Rx l:lJ 3:: tr~ oJl ~ ~ ~ 4~~ 9 :ii cJ g_ 

y 15]W T '.U~ 1:lJ-~ 01 Ai]';'_}t1_q, t:l-1?£ 01 9-"r-9-1 Tx l:lJ ~ EE~ qy-9-l Tx-Rx 

~ ~ g _'SJ_ y £7 ~ ii} S:_~ 117<J 5:1 ~ ?a--9-, Ai] °7 ~TI~ -9-1 ¾~ 01 1t}~A] Best Beam0 ll 
Ai]~5:l7.l ~.2..E-s..BestBeam-9-1 it!~EE~ ~ i'::-'f-l~oJl .!i!.9-%~ii}71] %-'r~ 

%~ 0 ] y 15]~ T ~ ~ ,AJ-{] 0 1 1)4. 
[84] ~~.~~ii}~ ~~~-9-1 ~A]o:j]~,<?_ qg4~2_ Tx-Rx~ 7'1] 0 li'::~oJl 

:3:j %~ T 1).2..n=l, 0 1 oJl ~7<J 5:17.l ~~ 11. 0 1-t:-R i.H %oJl J.7 QCL2- UE7} Rx beam g_ 

117<J ii} 71 -'fl~ 7<J .!i!.s.. i3H ~ ~ T 1) 11. NR oJl J.7 QCL 2- spatial QCL .2..s.. 7-l ~ ~ 

TS:_ 1) .2.. °i , spatial QCL ~ ~ 7<J 7.}-'f:J_ oJl ~ ~ Rx beam g_ 117<J W uJl % Jl 71- 5:1 ~ 

7<J .!i!. 0 111. o:11 ~ ~ °7, ~ 7<J CORESET0l %71 ~~ ~ ~ #09} (spatial) QCL ~7-ll 011 
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~19-1?1, U1?1"~ %71 {l§ ~~#0~ 9-{l W u:Jl A}%~Rxbeamg_ 01%'"61-o:1 ini:J 

CORES ET -9-1 7-l--'fi g_ 9-{l W 9- ~19-. 

[85] (i) ~;<a U1?1"61llll ~W~Tx-Rx 1=1J~ 0l '"6}4-9-1 %71 {}§ ~~(synchronization 

signal block)61l QCL(quasi co-located)!cl 714 ~ ~ Zl- Tx-Rx 1=1J -9-1 77 Bl~ 7-l 7} 

'"61-4-9-1 %71 {}§ ~~ 7'7til~7-l61l ±W!cl~ 711°1~: %71 {}§ ~~ 01~%71 

{1§7}¾{15:l~ 1:1J(~)S!-l ~~.2.s..Ai %71 {}§ ~~611~ ~°7£ '"61-4-9-1 

01-\t S...:::I 1=1J 01 ¥.. ~-~ 9- ~19-. 1il"9-t, 717-l-;:- 01 °1-\t S...:::I 1=1J ¥.. uJ g_ ~ ~ 9-9--9-l 

Ifl1¥1(~~ RF ~1]~)g_ :;!-~ 1-9--9-9--9-1 °}\ts...:::r 1=1J ~ 01 %A]61l l"'j~ 9-

~~Ell, 019t iJ- 01 %A] 611 l "'j !cl~ 9-9--9-1 °}\ts...:::i 1=1J ~ 01 '"6}4-9-1 %71 {}§ 

~~611 ¥..~~ 9-S:. ~19-. oj]z!r.11, £ 1261lAi ~ ~~~ %71 {}§ ~~~ SSbeam 

#0611 ~ analog beams #0~27} ¥.. ~:fl. 9-. analog beam #0~2 ~ %~ ~ % 71 {}§ ~ 

%Al 611 ¾{} W 9- ~1 q, u1?1- ~ 9-9--9-1 Tx 1=1J ~ g_ %~ SFN(single frequency 

network) ~¾611 -9-lin '"6}4-9-1 %7] {}§ ~~ 01 l"'j:fl.q.Jl 7}7<aW9- ~19-. 

u 1?1- 01 ss beam #0 g_ ~ ½'"61-~ l:7] Ad .:g-'"6}~ 9-1?!, analog beams #0~2 ~ in 1:J 

U 1?1- 611 lll ~ W ~ Tx 1=1J -~S.. Zl-9-~ 9- ~19-. ~ ~, U 1?1- ~ analog beams #0~ 2 611 

in l:J'"6} ~ Cj-c:~] 4 _±_:§_ ~ 0] QCL!cl '.:d q .Jl 7}7<a ~ 9- ~19-. ~ ~ 7] 7-l-;:- ~ analog 

beam #0~2 ~ ~ %'"6}7-l 1iJ:-, .:::r 'F analog beam #1611 -9-1 in ~¾!cl~ {1§7} 9- s.. 

U 1?1"611 9-{l :fl. 9-1?!, U 1?1- ~ % 71 {}§ ~ ~ ~ SS beam #0611 QCL!cl °7 ~7-l 1il", 

( % 7 l ~ 0 l-¥- 9- -8] !cl ~ 1=1J uJl 117-l t8 _§_ Jl} 7<a 611 -9-1 in) analog beam l~] i:fil 611 Ai ~ 

CORESET(e.g., USS~ ~~CORESET) 0l analogbeam#l61l QCL!cl°l ~19-.i!.. 

7}7<a W 9-S:. ~1 rl-. ~, in 1:J CORESET g_ 9-{l W u:Jl U1?1" ~ QCL:8. analog beam #0 

(~~ CSI-RS port#O)¾ 9-{l~ u:Jl AH~-~ Rx beamg_ A}%W 9- ~q. 
[86] i::J-Al ~in, %71 {I§ ~ ~611 r-11 ~ Rx beam3Ll- %71 {}§ ~ ~611 4f-~ 01-¾Js...:::r 

1=1J 611 r.11 ~ Rx beam0l Ai s.. 9-~ 9-S:. ~19-. 01 1-9-- U~ ~ % 71 {}§ ~ ~611 

4f-~ PBCH ~ 9-{l '"6} 7 l ~ ~ Rx beam g_ QCL¥! 7-i] 611 ~1 ~ PSS/SSS (e.g., SS beam 

#0) 9-{l 611 Al-% ~j 18. Rx beam3l} % ~ '"6} lll 117<a W 9- ~ q. B 1?1- 0 l beam 

management Jl}7<a 611 Ai analog beam #0 (e.g., CSI-RS port #0611 -9-1 in .!i!.. 6=17-l ~ 

analog beam)~ {1 ~ ~j 9-Z! 01-1- NR-PDCCH ~ ¾611 Ai~ analog beam #091-9.l 

QCL g_ 7}7<a <5} .Jl NR-PDCCH ~ 9-{l W 9- ~19-. 

[87] ~3-B, % 71 {}§ ~ ~ AJ61l All °7 5<n ¥19.l .:g-% %1 .:g-{1-(common search space, 

css) 01 117<a 5:1.Jl, Zl- 0 1-\t s..i ~ AJ61l All °7 jn ¥1 -9-1 u ~ ~ ;<a 1t1-1 

.:g-{1-(user-specific search space, USS)7} 117<a~ 9- ~9-. 01 ~ CSS~ %71 {}§~ 

9-{l ~ Rx beam.2.s.. 9-{l %~ g_ ~ -8] <5} .Jl, USS~ 1=1J uJl 117-l zt_:§_ Jl}7<a 0 ll Ai 

{17<j ~ analog beam g_ 9-{l ~ Rx beam g_ 0 l % <5}6=1 9-{l %~ g_ 9- -8] ~ q .Jl 

7}7<a W 9- ~ 9-. ( ~7}~ .2.s.. common signaling3l} iJ- ~ l ~ (e.g., CCE-to-REG 

mapping).2.s.. ~¾!cl~ USS~ CSS9} iJ- ~ CORESET61l ~ ~l W 9-£ ~19-.) 01 

1-9-- 717-]-;:- ~ CSS ~ 1'i:! 1 ~ ~ ATI 117<a '"6}7-] ~ .Jl-5=. USS7} 117<c3 ~ Tx-Rx 1:1J g_ 

q~ ~.2.s.. 1'i:!1 w 9- ~1 q, 



WO 2018/016907 PCT /KR2017 /007869 
12 

[88] (ii) 9-"T-9i Tx-Rx l=lJ ~ 0 1 cs"}49i TRP(transmission/reception point) 9:. ~ AJ ID01l 

'?17-ll ~ ~ fll 0 1 !::: NR 011,J-i 5:. CoMP(coordinated multi-point) %~ 0 1 7-l-%1 ~ y 
'.Ut:1-. Bwt ii}1+9i AJ01P-i ii}i+ 0 1AJ9i PoscH9:.~ PuscH~ %~~ 

7:}-%l/TTI011J-i !::fll½1iJ.-7-l ~~9-Jl 7}.Aait y 919-. DCI7} o:J c·l beampair01lJ-i 

~%~ y 9l.2 .. 9 °1~ DCI9i lfl-~(repetition).2..£ Zl-9~ y '.Ut:1-. ~. 717-l.;:-t 

% ~ ~ ,Aa li!.. ~ J-7 _£, 1::-} ~ Tx beam g_ 0 l % ii} o:J itl-~ ~%it y 91 .Q. 9 ' 0 l ~ 

~Jl9.Ii} {1~9i blockage~ 1:1J7-lii}7l -$-1 ~ yt:i-.2..£ J..}%~ y 919-. 

[89] (iii) 9-"T-9i Tx-Rx l=lJ ~ 0 l i::l-y 9i TRP ~ 9:. ~ AJ ID~ 011 '?17-l] i:l fl] 0 ] !:: : 0 ] 9t 
~t ~,Aa t Bwo] 9-%9i DCI~ g_ %A]01l :fJ~it y 91g TI117}';ii}q, %~~ 

7-}-%1/TTI 1}·011 J-7 ~ zt AJ ID ta- 9:. ~ zt TRP ta- ~ q1 17H 9i PDSCH/PUSCH7} 

!::fl]½~ "T- 919-. 

[90] (iv) li!__i::} %'?1~ !::fl]½~ g_ -$-1iiH U1?£9i POSCH/PUSCH ll£A1]1J 

'; ~ (capability)01l -cR ~ ,Aa li!..7} o:J c1 TRPs 9:. ~ o:J c1 Beam Pairs 0 ll 711 -=g--fr-~ y .:s==.. 

919-. PDCCH 71 ~ 011 B-zi ~ t!-W9i '; ~ J1t PDSCH/PUSCH9i 77 ~ B-z! ~ 

BW9i 'o ~ t ztzt ~5:.£ li!..Jl/.:g-%~ "T- 919-. ~ ?l]£ 1-1]_§_1➔ 3..~ 9-% 

PDCCH 7:7 ~ 'o ~ 0 1 '.U g g_ li!..Jl ~ U~01l 1I.l- 9-%9i Tx-Rx Beam Pairs~ ~ ,Aa W 

y 919-. t!-W 0 1 7-}{19i 'o ~ g_ li!..Jl W U11 9-"T-9i PDCCHs~ 93rrta ~ 

ll_£,A·H1JW y 919-~ ~ g 1-7]_§_1➔ 3..011 ~~ "T- '.U.2..9,PDCCH01l ql~ 77~ 

'o~JltPDSCH/PUSCH01l q1~77~ 'o~t ztzt~.:s==..£.!i!..Jl~Jl, ~7H£ 

l-7] _§_ 1➔ 3__ Acf 011 J-7 _:g-i} ~ Y 91 q, 

[91] (v) 9-"T-9i Tx-Rx ~ ~ t q~ BWP(bandwidthpart)~01] qliiflJ-75:. ~,Aa~ y 
919-. oJ]zlql, qy9i BWP~ 0 l %~~ ;1H~°11..Ji01lJ-i ~;;<HW "T- 91.2..9, 1 

BWP~ iiflta- t!-~ 0 1 £1-jE-1~ 9:.~ ~_£,A7]1} 7}';~ q191~ B-$-1 ~ 9iPlW y 
91 q. ii} 4 9i NR Jl] ~ °1 9:. ~ B 1?£ 1H ~ °1 011 Ai qy 9i Tx-Rx 1:1J ~ 0 l ~ ,Aa i:l 

7a-9- 0 ll ~ U~9i 9-% PDCCCH-2..11£1 ~ 'o ~ 0 1 J..}%~ y 919-. 9-% PDCCH 

-2.. l-j £1 ~ 'o ~ t 9- 6&~ ~~ g -$-1 iifl T,,,_d ~ Y 91.2.. 9, U ~ 0 1 7-]-%1 ii}~ ~ q1 

PDCCH 9 2 ta y ~ t!-~ 9i '; ~ .2..£ li!..Jl ~ "T- '.U 9-. U ~ 9i 'o ~ t oJ] 7i'i q1, 

%Al01l t:-12ta g_ y<5~w "T- '.U~ ;;<11°1 ifl~ ~li!..~9i ~q11Hy 0 1711-t :E~ 

%Al 0 11 9 2ta g y<5~w y 91 ~ Rx Beam9i ~ q1 7fly ~ y 919-. ~ ?l]£, 

UW 0 l 7-l-%1/li!..Jlii}~ ~ql PDDCH 93rrta y~ 2, 3 9:.~ 4 9i ~g_ 7}~ y 
'.U r1-. 0 1 ~ % A 1 011 1c1- w O 1 77 ~ w "T- 91 ~ 1c1- w -~ ,Aa o L !:: fll ½~/UL ~ <?1 011 

q1 ~- 'o ~ g_ 4 El-1..Ji ~ ~ ~ "T- 91 .2.. 9 , B 1?J.-_ .:g-% All °1 ifl ~ 011 q1 ~ DCI 9 _:rr ta 

'o~ t 0 191-~ ~5:.£ li!..Jl/~.Aa~ "T- 919-. B~ .:g-% r,] 0 1£1 ~ !::fll½ii}~ 

DCI0 ll q1 ~ U 1?£ 9i 9 3rr ta 'o ~ t USS~ 9 3rr ta ii}~ t-1] J..}%~ Y 5:. 91.2.. Y·, 
0 1 ~ USS 'o ~ .2..£ ~ li!..Jl ii}7-l ~ g_ "T- 919-. 

[92] <Tx-Rx Beam Association> 

[93] 0 l ii} 011 A7 , Beam Association t Tx-Rx Beam pair, Tx-Rx Beam index combination, 

Best (Tx-Rx) Beam 9:. ~ Beam Pair Link (BPL) ~ .2..£ 7-l ~ ~ Y 5:. 919-. 
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Lil§ 1l 3. 4 U WO l Beam Association g_ 7-l Al ii}~ 1=1J-~ ..2..iE..J-i, Tx-Rx Beam pair0ll 

~ii}~ Tx Beam-2-l <?..I ~6~ Rx Beam-2-l <?..I ~6 £.!j=-~ ~4?,i} ,y-S:. '.Ui::J-. EE~, 

Lil§ 1l 3. 4 U W ,<:_ Tx Beam4 Rx Beam¾ 0-i 2:::. ii} 49.l l'iJ <?..I~ 6 'il- g_ 

~ % W ..2..iE..M7 Beam Association g_ 7-l Al if y S:. ~J 9-. 

[94] ~ O:Jl £, S:. 8◊Jl A-1l t:I-i?J.- 0 1 Rx Beam #1 g_ %<511 Tx Beam #1 g_ :; AJ ~ ~ 49t Rx 

Beam#2~ %<511 TxBeam#2~ :;Aj~ ~4~ Lil§1l3.oJl l:l.:ilii}<;j,q.:il 

7}Aa ~q. opt Lil §#l 3.7} Tx Beam #1 g_ 0 l %ii}cij :.s-110-i Aa }l ~ ~ 4f-ii}7l ~ it 

Tx Beam #1-Rx Beam #19.l Beam Association g_ 7-l Al ii} 27-} ~9-. 0 1 uJ1, 

Lil§#l3.~ Tx Beam#l-2-l <?..I ~6~ Rx Beam#l-2-l <?..I ~6 ~ £.!j=- Al :i lg ?Ji} 

TS:. '.U 3:1) 7-l 'i1-, 0-i 2:::. ii} 4 <?..I ~ 6 'il- Al :i lg i1J ii} C 7 4 S:. B W ,<:_ T x B earn # 1-Rx 

Beam#l-2-l Beam Association g_ ~ Y ~Ji::J-. 'il-'2.t Lil§#l3.7} Tx Beam#l g_ 

Al :i lg i'J ii}<;j, r-} 1?1 B w ,<:_ Tx Beam #1 g_ :; Aa }ljl ii}~ r-1] l-}% ii}<;j, -g_ Rx Beam 

#1 g_ %<511 l-7 :.s-110-i Aa }l ~ y{I A] s=.. if y '.U q, %-J-}ii} ~l Lil E #l 3.7} Rx Beam 

#1 g_ Al :i lg i1J ii}<;j, q 1?1 t:I-w ,<:_ Rx Beam #1 g_ %ill :; AJ l:lJL£1 ~ 1d Tx Beam 

#1 g_ 7}Aa ii} 2 :.s-11 a-i Aa ll ~ y{]_ Ai s=.. w T '.U i::i-. 
[95] ~3I!, 'il-<?..l=RxBeam#Ng_ %<511 :;Aa l:lJL-B TxBeam 0 1 9-T 711<?..l ~_q-iE._J-7 

(e.g., Tx Beam #K, Tx Beam #L i ), Lil §#l 3.7} Rx Beam #Ng_ Bl?J.-oJl Al :i lg i1J 

ii}<;j, 9- 1?1 B W ,<:_ q,y-9.l Beam Association~ (e.g., Rx Beam #N-Tx Beam #K ~ Rx 

Beam #N- Tx Beam #Li )0 1 Al Al-B ~..2..iE.. <?..I~ WT S:. 1J 9-. 

[96] ,1,.J ~ 28_ Beam Association ~ Beam Association Al Al 1=1J-~ ,<:_ +~ii} ~ q ~ 

O:Jl Al~ oJl s=.. _:g-%3:] ..2..iE.. 3:J %~ T 1J 9-. 

[97] Li]§#l 3. ~ <511 cJ --"Jl oJl l-7 l-}-§-ii}.Jl;i;} ii}~ EE~ 71 Al-:X:- 0 1 l-}% WT 1J ~ 

l:lJ ~ oJl r1l ~ :; Aa g_ U 1?J_- o l T fi] ii} 5:. ~ ii} 7] ~ in 2i- l:lJ O l 3:j % 28. ~ c~ ~ 

{ljt(known signal) O:Jl ti r1l, l=lJ 7iJ-:_t: {ljt(BRS), CSI-RS EE~ % 7] {ljt i g_ 

~Aaii}JL, ?713:J(e.g., 5ms)..2..iE.. ~¾WT 1Ji::J-. 0 }~ ~~ 1-Jl¾oJl 144 known 

signal,<?_ £71 ~~oJl ¥1-tHB ~4 £7] ~~ 0 1+ ~Aa 1iJ-~ CSI-RS ~AaoJl 

¥1-tH 28. ~ ..2..iE- -=r-~~ "T 1J i::J-. 47}3:J ..2..iE- £71 ~J ~ 0 1 +oJl ~ % 71 {ljt 

~ ~oi1 rn ~ ii}~ cs1-Rs7} ~ Aa ~ T 1J i::i-. u w ,c:_ BRs, cs1-Rs i -2-l {ljt7} 

~ ¾£1 ~ l-7 _!:!__~ l1] qJ oJl l-7 9-l :; Aa g_ %<511 B l?J.-oJl ~l 3:j if~ 7] A]-:X:- 9-l Tx Beam g_ 

{i ~WT 1J 9-. 0 1 ~ l:lJ u] YA] zl.§(beam management) 72] WT 1J i::J-. 
[98] Rx Beam g_ C7 Jlc~ii}~ ~q-, Bl?J.-,<?_ 9-"T"-2-l BRSl-7_!:!__ILi1lq]~ 0 l]l-7 l-.7£ 

q ~ Rx Beam~ g_ J-.}%~:; AJ g_ yfi] ii} .:il, eNBS?.l Tx Beam4 Bi?J.-9.l Rx 

Beam-2-l :£.if(~) g_ {i 12J WT 1J 9-. 

[99] 0 l Sil- 7c[ ,<?_ 14 Aa g_ T fi] ~ 0 l + eNB ~ 'cl- w 9-l Tx-Rx Beam Association° l 1{J Al 3:j 

EE~ <?J-~3:]..2..iE.. ~Aa~ T '.Ui::J-. Bi?J.- 0 1 l:lJ u]yA]l?:i§oJl J-l-%ii}~ RS7} O:jc7 

7] <?..I ~ q-, Tx-Rx Beam Pairs~,<:_ zt RS~iE.. ztzt Management/1:lJL ~ TS:_ '.U 9-. 

~ ?11 £, % 71 {ljt ~ ~oJl rTI ~ :; Aa ..2..iE.. tt ,<:_ Tx-Rx Beam pair~ 4 CSI-RSoJl 

rTI ~ :; Aa ..2..iE.. tt ,<:_ Tx-Rx Beam Pair~ ,<:_ ztzt l:lJL£l 77 4, Lil§ #l 3.7} ½ ¾ 
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-o} y- 011 t1l {l Iy E.. ~ g Jl ~ -o} 77 y-' S1:: ';: "8°J-AJ- cs I -RS 011 t1l ~- :; AJ O l --9--~ ~ _2_ _£ 

12-Jl~ T 5=. 1111. ~<?.r CSI-RS ~ ¾ 0 1 ~ ;sj !cl Al ~ ,<?__ 78--9--, %71 ~~ ~ ~ 

7 l itl- -9-1 l:lJ :::'j ;sj O l t:-1 ~ s (default)£ Zl-2r-/ 12-Jl ~ "r 1111. 

[ 100] (1) tjl §. #-13. ~ ;sJ 71 ~-9-1 ~ ~ 7-11 (network decision based beam association) 

[ 1011 1ii A, l:lJ :; Aa 112-JL ~ ~ 7-11 tiJ-~ g {l-If:l ~ 11. 0 1 1;: l:lJ :; Aa 112-JL 011 t1 ~ ¥I 
~-2-£ l:lJ :;;sa112-J1 ~ ~1-11011 t1~{1 ~-2-£, ~ ~7-1191-1;: ~5=.£ Aa-9-1~ TS-

1111. 
[102] - 1-1] s1➔ 3. ';: BW01l 711 :; ;sj ~31}7} --9--y{l AJ-~ N7H -9-1 Tx-Rx Beam .3': ~-~ g 

12_.Jl-o}s_~A]A]ify 1111. 0 1u:J112-Jl-o}';: l:lJ .3':W~-9-1 yN,<?__ A}~01l 

;sj-9.l~71Y-, t-1]E..1➔ 3..7}AJ-~ 7-11~ A].=L~~'c:; g %-o}0:1 BW0 ll A].=L~~ 

-o} 71 11-, si:: 1;: B w o, l:lJ si:: 1;: l:lJ .3': w 011 t11 {l :; Aa g 'T" t;] {l ~ i :; Aa ~ 31} 7 r 

'£17-1]7] ~ ~Jl}-0}1;: 1:1J .3':W~ ,<:_ £2¥-12-JLif "r-5=. 1111. 0 1 rrll :;;sa01l t1l{l 

'£11-11 71 1;: Ar~ 011 Aa -9-1 ~ 71 11- 1-11 s 1l3. 011 -9.1 '6H A 1 i \§_ ~ ~ T 1111. B w ~ _£ 

t:-13-18 Aa 'o 0 1 11 ~ 78--9-- B w-9-1 t:-13-18 Aa 'o g Jl ~~ {15'} Ell Jl i:'-17} Aa -9-1 ~ T 

11 -2-o:1, zt 7 r Ell Jl i:'-1 ~ _£ '£1 1-11 71 7 r Aa -9-1 ~ T 5=. 1111. 

[1031 - :E.{11:ld .3':W01l t1l{l 12-J11;: 2r-7l~-2-£ y"6]!cl7-l4 ~1:E.1;: B]2r-7l~-2-£ 

1-11 s 1l~:=z.-9.1 Al Al 011 -9.1 '6H 'T" t;] ~ 'T" 1111. si:: 1;: 0 1 ~ 12-JL ~ 31}9} ~ ~11 :; Aa 

~ 31} 7} ~ Aa i11 ~ 0 1 AJ- it!~ if 78--9-- B w ,<?__ 0 1 itlls s i:'-171 tiJ-~ -2-£ 12-JL ~ 

T t;] if T 5=. 1111. 0 1 u:i1 ~ Aa i11 ~ ,<?__ Ar~ 011 Aa -9-1 ~ 71 11- 1-11 s 1l:=17 t AJ-~ 7-11 ~ 

A 1 i ~ ~ 'c:; g % '6H B ~ 011 ~ Aa i11 ~ g A 1 i ~ ~ if T 5=. 1111. 

[104] - B ~ ,<?__ ~ 011 Ai ~ ~{l tiJ-~ 011 -9-1 '611 ~ Aa ¥1 -o} Y--9-1 S1:: 1;: 11T-9.1 Beam 

Association( s) g t-7] s 1➔ 3.. 011 12-Jl if T 1111. Beam Association ,<?__ o:J] ?,:! cH, Rx 

Beam-9-1 Cj ~ 69} Tx Beam-9-1 Cj ~ 6 .3': W~ T 1111. 'r!- ~ 0 1 11"r-9.1 Tx Beam 

Cj ~ 6 ~ S1:: ';: Tx-Rx ~ Cj ~ 6 .3': W ~ g 12-Jl-o} ';: 78--9--, i 44011 --9--~ ~~ 7} 

-¥-0:1 ~ T 5=. 1111. o:J] ~ ~ 0, , B ~ 0 l N 7H -9-1 Tx Beam~ g 17] s 1➔ 3.. 011 12-Jl -o} ';: 

78--9--, 1st preferred beam, 2nd preferred beam, ... Nth preferred beam 31} 7cl-,<?__ ~Ell£ 

'6H ~ ~ S=. ~ llJL ~ "T 1111. 

[105] 1-1Js1➔ 3..1;: AJ-~¥1 B~-9-112-JL~ 7]1tl--2-£ zt B~ 0 1 A-110, ~H~011 tll{l 

~ 4 Cj E.. t:-13-~ g T t;] '6H O l= -o} ';: -o} Y- S1:: ';: 11"r-9.1 l:lJ Cj ~ 6 ~ ( e.g., Tx S1:: ';: 

Rx l:lJ Cj ~ 6) S1:: ';: Tx-Rx l:lJ Cj ~ 6 .3': W ~ g B ~ 01] Al i \§. ~ if T 1111. S1:: {l, 

t-1] s 1➔ 3.. ';: Ali\§.~ ¥1 11"r-9.1 l:lJ Cj ~ 6 ~ S1:: ';: Tx-Rx ~ <ll ~ 6 .3': W ~ 011 

t1l {l Ai]::!_ .)1. lll ~ A1l s ~ -g- ~011 Ali\§_~ if T 5=. 1111.(0:171 Ai Ai]::!_ TI lll '£1 

A1l s ';: '611 ~ Tx-Rx l:lJ <ll ~ 6 ~ ~ ¾-o} 0:1 control channel 011 t1l {l blind decoding g 
T t;] '611 ° 1= -o} 1;: Al zJ.-AJ- -9-1 Ar~ Aa 12-£, Ai]::!_ TI i11 '£1, ~ * i i:1-1 Jl/~ ,<?__ {J ~ 

B~ £.ii.~~ "r 1111.) 
[ 106] zt B ~ ,<?__ A] i \§. ~ ~- ,<?__ l:lJ <l} ~ 6 ~ /Cj ~ 6 .3': W ~ ~/:E ';: Ai l!E: lll '£1 

1--j] s 011 Ai Ai] o, ~H ~ 011 t1l {l ~ 4 <ll E- t:-1 3-18 g "rt;] if "r ~ 11. si:: 1;: , 

Ai l!E: ll] '£1 1--j] 5-7} B ~011 A] i \§_~~Al ~ ';: 78 --9-- B ~ ,<?__ A] i ~ ~ 1i!- ,<?__ l:lJ 
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~ ia.J 6./~ ia.J 6. ~ W ~ 1g g_ 7 l ~ ..2..£ 5'.. ::= l-7 ..!=1.. _u l1] ~ 61P·i Rx Beam g_ 117<c3 ii}o:l 

~4~S 9.nta g_ yi>]Wy5:.1Ji:+. 1:lJ ~ia.]6.~W~ ~ l-7..!=1._IIl1]~ Al]~7} 

t:!-~ 0 11 A] .:::i \§. ~ 5:1 ~ ~ t l-1l~1l3-.7} Tx-Rx Beam pair~ iiTI cg beam pair~ 

B ~ 0] 5'.. i.:] fP0
d ii TI O l= ii} ~ 7-}-%1 Al] ~ ~ B ~ 611 A] .:::1 \§. ~ ii} ~ ~ -9.l ~ o.j] 61] 

iiTI cg~q. 

[107] EE q;:: 1:lJ-J:{1..2..£ l-1l~1l3. ~ t:!-~611711 Beam Association g_ A] .:::1 \§. ~ Wu:J] 1:ld 

~ ia.J 6. in g_ ;.. l .:::i \§. ~ w TS:. '.U q. o.j] zl r.TI , Zl- 1:lJ ~ l-7 ..!=1.. ll l1] ~ All ~ EE~ 

l-7 ..!=1..~ l1] ~ ~ 1:lJ ~ ia.J 6. ~Wt A}~ 611 ..!=1..£2=-7'TI 6.~ ~ y S:. 1J q, q;..J ~iiTI 

1:lJ ~ 7-}-%!_ Al]~~ ;.,}~611 A].:::1\§.~5:l.Jl, B~o] {IA1]£ £i.:]E7~ iiTIOl= ii}~ 1:lJ 

7<c3 li!. ~ ~5:.£ A] .:::i \§. ~ ~ TS:. 1) q, 

[108] (2) -i;a-~ .Zi[7<J 7] ~-9.l 1iJ <?:!'Al(UE decision based beam association) 

[109] B ~ ~ 7<c3 71 ~ Beam Association 1:lJ-~ 611 l-7 B ~ -9.l preferred beam 12...Jl ~ 

~ 611,',7 A1] <dB T:§ A] :3:J (explicit) Beam Association3l} ::Q.- t 1:lJ-~ ..2..£ yi>] ~ T 

1Ji:+. 

[ 110] B W ~ 7-j 71 ~ Beam Association 1:lJ-~ 61] l-7 ~ 717-l ~ -9.l Beam Association 

zl ~ (confirm) 0 ] 4 wi:J(allocation)al 0 ] t:l-~ 0 1 12...Jl ~ Beam Association(s)3lt 

717-] ~o] ;.,}~ 611 A] .:::1 \§_~(e.g., broadcast/dedicated signaling) ~ i:;iJ ~ 

l-7..!=1._~l1]~A1]~ EE~ l-7..!=1._IIl1]~ ~ 1:lJ ~ia.)6.~ g_ 71~..2..£ t:!-W 0] ~ 2}~S 

t:l.nta g_ yi>]iit~ l-7..!=1._IIr:11~ EE~ A1.1=1..~i11~ A1J~7}~7<a~ T 11i:+. 

[111] o.j] ~ ~ °7, B ~ 0] Tx Beam #0,3 g_ best beams..2..£ 12...Jl W 7cl-9-, B Wt 

717-l ~ 0] iiTI cg 1:lJ ~, Tx Beam #0 ~/EE~ #3 g_ %ii}o:l t:!-W61] 711 ¾{lg_ 
yi>] ~i:+ 2 7}7-a w T ~Ji:+. EE~. t:tw t l-11~1l3.7} A}~ 611 AJ .:::i \§_ ~ ~ 1:lJ ~ 

l-7 ..!=1._ ll l1] ~ All~¾ Tx Beam #0,#3611 iiTI cgii} ~ l-7 ..!=1.. II l1] ~ (~ )611 l-7 A1] °7 ~TI\§. 61] 

r.TI ~ ~ 2-} ~ s q .n ta g_ y i>] w y 1J q. EE~ l-1] ~ 1l3 .. ~ B WO l li!. 2 ~ best 

beams 61] r.TI ~ ~ 4 ~ S 9 .n ta g_ Ti>] W T 1) ~ l-7 ..!=1.. II l1] ~ Al] E ~ B ~ 61] 711 

A] .:::i \§. ~ W y S:. 1J q, 

[1121 ~1I1, !f- 7}7-l A,1ca 1:1J-~ ~. ~ '(1) q1~1l3. ~7<a 71~· EE~ '(2) t:tw ~7<a 71~· 

1:1J-~ t %1 .:g.{!-(search space, SS) ~£ 1l7<a 7}'oii}r:J-. ~ ?;!]£ RMSl(remaining 

system information) CORESET(control resource set) 0
ll r.TI ~ %1 .:g.{!-t '(2) B~ 

~ 7<c3 71 ~ 1:lJ-~ '..2..£ best beam (EE~ Beam Association)~ g_ {"! ~ W ..2..£M7 ~ 7<c3 ~ 

T 1J q, ~'B., USS-9.l 7cl-9- '(1) l-7]~1l3. ~7,a 71 ~ 1:lJ-~ '..2..£ best beam (EE~ 

Beam Association)~ g_ {"! ~ W ..2..£ M7 ~ 7-j ~ T 5:. 1) q. 

[113] RMSI~ A1]~:@ 371-9.l PBCH~ %iiTIAi ¾{l~ T al~ A]!::_l@ 7<c3li!.£l-7, 

o.j] z1 r.TI, RMSI ~ t:!- W -9.l 3:71 1J 4f- g_ ~ ~ 7<j li!.(e.g., PRACH 7-}-%!_ 1g) 61] r.TI ~ 

7-jli!_~ ±.~WT 1Jt1. RMSICORESET t t:!-~-9.l 3:711J4f. J1}7<a61]Ai RMSI-9.l 

¾{l g_ ~ ~ 7-]--%1 ~ -9.1 All~~ 'T 1J i:+. 

[114] NR611Ai %1 .:g.{!- ~ CORESET61l r.TiiiTIAi .zl·?fii"] 1rl9li!.1H, %1 .:g.{!--~ 

CORESET(control resource set) .),J-611 117<a ~ 'T 1) i::}. CORESET t A1] °7 {1§ 
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%~ g ~~A}~~ 81 A·l~- 0 19·. 71 Al~ t CORESET0 ll ~ ~ Aj Ji.~ BWC>il 

A 1 -=i ~ ~ w T 11-cJ-. ~;i-1 .:g-n t B w O 1 ~ c:i-~ E.. {Hi g Ti>] i>} ~ All o1 ;in ~ 

+ Ji. ~ 81 {J ~ ..2...£. Aj 81 ~ T 919-. i>} 4 81 co RESET O l i>} 4 81 % 1 .:g-{!-0 l 

Aj 81 ~ y x 919-. O:Jl zi ~, css ~ ~ ~ CORESET4 USS~ ~ ~ CORESET0 l 
11Aa~ TX 919-. ~~. i>}481 CORESETC>il 9-"r81 %1.:g-{!-~ 0 1 Aj81~ TX 

919-. O:Jl zi ~, CSS9t USS7} %~ ~ CORESEToJl 11 Aj ~ TX '.U 9-. 

[115] 9-Al W-tt BW 0 l ~71 14f g T-8] w ~Al oJl ~ t-1l §#➔ 3..7} -tn cJ BW81 best 

beam g ~ Aj i>} 71 ol i;g .Jl, rtj-tj-).7 B W0 l A}~ 0 l RMSI ~ 81 Al 6 l@ Aj Ji.~ 

T~W best beamg 66.£. ~~w T 9}9-. Bwt A}~ 0 l ~1 ~~~ best beam 

(o:17l).1bestbeamt UE7}~~~%7l ~~ ~~g 81PlW"r~19-.)"'J-oJl 

~ji;l~RMSICORESET~oJl).1 RMSI~ %1WT ~19-. O:Jl~ ~°"l,%71:§} 

4 Aj g y -8] W u:il, 4 % 7 l ~ ~ t synchronization signal 4 PBCH ~ .¥.. Wi>} u:j , 

PBcHoil~ RMs1coREsET01l ~~ AaJt.7}¥_w~ T ~1-cJ-. 0 1 u:ii Bwt 

PBCH~ %-tn Al Al ti RMSICORESETt %71 ~~4 ~t beamOil 81-tn %~ 0 1 

T -8] ti q .Jl 7} Aj W T ~1 ..2.. u:j , -tn cJ % 7 l ~ ~ g y,8 W IT1l ,3:J % ~ Rx beam g 

:3:J ¾i>}o:1 -t}l cJ CORESEToJl ~~blind decoding g yi>] WT ~19-. 

[116] 0 1+ BW 0 l ~711~g .<trli~ 78--9- til§#➔ 3..~ BW81 Ji..J10il 7llfl-i>}o:1 

USS~ ~ Aj ~ Aj .::J. ~~WT ~19-. O:Jl zi ~, til §#➔ 3.. ~Aj 71 lfl-..2...£. best 

beam~ 0 l ~ Aj ~ ~ .::J. ~ Aj ti best beams "'J-011 USS7} 11 Aj ~ T ~19-. 

[117] '(1) tj]§#➔ 3.. ~Aj 71 lfl- tiJ-~ '4 '(2) 1c_·W ~Aj 71 lfl- tiJ-~ '81 i>}ol.!=!. ~ E._ tiJ-~ .5:. 

7}'oi>}-cJ-. ~ t';Jl.£. Bw 0 1 ~~ ud ~ g t-11§#➔ 3..oJl Ji..Jli>}~, til§#➔ 3..~ .!il...Jlti 

~~ tiJ ~ oJl ~~ ).7_!:!1l ~~ ¾11(full set)g BWoJl 11AaW T ~19-. 

[118] ~ oJl ).7 A1l 'il-ti Tx Beam~ ).7 !!. TI ?11 'iJ All§ Aj Ji. ~ ~ ).7 !!. :v. lll 'iJ All§ ~ 

Al~~~ tiJ ~ 12j 6 ~ Aj Ji.~ ,J.}~ Oil Al .::J. ~~(e.g., MIB, SIB, RRC Al .::J. ~ ~ ~) 

~ T ~19-. O:Jl z! ~, Tx Beam~ ).7 !!. TI ?11 'iJ All§ Aj Ji. ~ ~ ).7 !!. .u ?1] 'iJ Al]§.. ~ .£. 

Al~~~~ ~12j6~ Aj]i_~ ~Aj 97] (e.g,20ms,40ms).£.Al.::J.~~~774 

PBCH ~ g %i>}o:1 PBCH 9 71 P} q Al .::J. ~ ~ ~ T ~19-. 

[119] ¾ -C7 ~ ~ :3:J ..2...£. t-1] §#➔ 3.. ~ RRC Al .::J. ~ ~ g %-tn Tx-Rx BeamoJ] ~ ~ 

).7 !!. TI. ?1] 'iJ Al]§~ B WC>il 9-T 1n All .:g-i>} .Jl, -tll cJ Al]§~ 81 

~AJ :§}/Bl ~AJ (activation/deactivation) g MAC CE(control element)~ %-tn ).7 ~ ~ 

DCI ~ %-t}l ).7 ~ i>J w T '.U 9-. O:J] zi ~, 9-"r81 Bl§~ 44°1 -7-7 !!. TI. ?1] ~ Al]§ Oil 

uJ ~ ~ ~ l:lj § uJ g %-t}l ).7 4 A1] §81 ~AJ :§}/l:ll ~-AJ :§} 7} 1n ~ :3:J ..2...£. Al Al~ T 

11-cJ-. -tn~· l:ll§UJ t MAccE ~~..2...£. ¾~~ T ~1-cJ-. Bwt ~AJ:&ti 

).7 !!. TI. ?1] 'iJ Al]§ oJl ).71Il- Tx-Rx Beam g 7}Aj i>}o:1 All ol ;in~ i3 ½ g -7-l X w T 

~1-cJ-. 12-wt Bl~AJ:&ti ).7_!:!Tii1l'iJ A1J§oil).1~ A1l°"l AaJt.7}¾~~Al 

?l~9-.Jl 7}AjW T 919-. t-1]§f➔ 3..7}RxBeamg 11Aa-tn 9-~ 784'-oJ]x MAC 

CE9t ~.g_.. UJ-~ 01 A}%~ T ~19-. 

[120] DCI~ %-t}l).7 4).7-_!:_!_:V.?1]'iJ A1]§~ ~-AJ:§}/l:ll~AJ ~-8]i>}~ 78--9-oJlx 
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£§.AJ(ambiguity) 1g g_ ~ 0 TI7l ~iiRJ-i MACCEoll -cTI g "o}::= {lsq,AJ uR~Y~ 

(reliability mechanism) 0 l RT~ q. ,8 sq ,AJ uR ~ Y ~ 0 l ~ O:jl zl -cB, iR T:g DCI7} 

¾,8 :I:::= y{l~ E-}op:iJoll 7l~"o}0:1 %~W "T 91--2..Pi, 0 loll ~;;,sj!cl,;;q @::=q. 

~ 0:jb2 .. , DCI oll ¥.. w ~ J-7 _!:l_ TI>tll ~ -"1l E ~ ,AJ ~ /l:l l ~- ,AJ ;;,sj ~::: B 1?J:- 0 l DCI ~ 

y{l ~ J-7-!!E:. lll ~--2..£-¥- E7 ~ ;;,sa Al Zr(e.g., N J-71=!..E:. lll ~) 0 1-=f oll iR T:g :3:J ¾~ 

y 9J q, 

[121] ~~ ~ollJ-i A1l<;>.r~TxBeam~ J-7_!:l_TI?ll~ -"1].§. ;;,sa~ :I:::= J-7-_!=!.TI?l]~ ~ 

Al --'f:l !cl ::: l:lJ ~ ia.J 6. ~ /Sa~::: t-il .§.1l3.7} ~ /Sa J-i _!:l_E:_ ill~ oi1 J-i J-}¾ "o}::: :I:::: 

J-}¾W ,3!--2..£. oj]AJ!cl::: l:lJ ~ia.]6.~ g_ AlAl"o}::: -3! 0 111. o:}4J-i, t-i].§.1l3.7} 

% :3:j --2.. £. 1iJ ~ /Sa g_ it! 7J "o} 7 l °7 ~ q::: B {:l O l 'EAR ~ q. 

[122] 0 l 9l- ~- ~ B {:l g_ iR ~ "o} 71 ~ tj- l:lJ-~ ¾ "o} 4 £. ~ ~l{] -9-1 ~ 11 Al oj] oll J-7 ::: 

7lAl-:f 0 l B-i?J:- 0 1 J-7_!:l_.uil]~ ~£7};;,saiR 0 l="o}::= Tx:E::= Rx l:lJ ~ia.]6.~ 

B l?J:-oll Al -=i ~ ~ w y 9J q, O:jl zl -cB, 71 Al.;:-~ B i?J:- 0 1 zt J-7 _!:l_ TI: lll ~ ~£ 

~ /Sa iR O l= "o}::: Rx Beam g_ Al /Sa iiTI ½ y £ 9J q. t-il _§__ 1l:3 .. ::: 11 Al] t-i] .§.1l3.7} 

J-}--§-"o}::: TxBeam g_ uR\i:l Al-=r~~ "o}::: ~ 0 1 °}y4 B~0 l 7};;,saiR 0 l="o}::: Tx 

Beam(~~ Rx beam) g_ Bi?J:-oll 711 Al-=r ~ ~ W y 9J 9-. 0 1 7J -9-- ~q ~ ~ A] Zr 

Al---'tl oll J-i ~ 4 ~ s -zJ ½ 0 l Y -8] !cl E..£. B 1?J:- :; ~ oll J-i ::: {1 ~ :5::£7} ~ 7} w 
y::: 9J--2.. 4, t-il .§.1l:=1 ¥1- {:l oll J-7 ::: 1iJ g_ % :3:j --2..£. it! 7J w y 9J q::: AJ- {:l O l 

919-. 

[123] zt B-i?J:- 0 ] A1l°l ~R~ ~ 4~2=- 9511::J g_ y-8]W u:Jl 7};;,sa"o}::= J-7_!:l_TI?l]~ ~ 

Tx-Rx Beam association(s) g_ t-i] .§.1l3.7} ~ Jl 9]--2..E..£., t-i] .§.1l3. ::= iiTI T:g 

J-7 .!:l.. TI ?1] ~ oll J-7 11 Al]£ J-}% w Tx Beam ,AJ /Sa g_ % <?=! "o} 711 it! 7J w y 9J q. 

[ 124] ~ oll J-7 Al]<;>}~ Tx Beam ~ £ J-7 .!:l..E:. ?1] ~ "'1] .§.7} ~ ;;,sj !cl ::= 7J-9--, B l?J:- ~ A}{l-9-l 

preferredTxBeam0 l A}¾!clAl @::= J-7_!:l_TI?1]~ollJ-1::= ~4~2=- 9511::J g_ 

J.] ~w y 91::: ~~ t-i] .§.1l:::17} Tx Beam~ /Sa g_ %:3:J--2..£ it! 7J "o} 7] °7 ~ 9-. 

[125] "o}Al in, B-~ 0 1 J-71=!.. TI ?1] ~ ~£ 7};;,sa iTI 0 1= "o} ::= Tx Beam(s) g_ Bi?J:- :I:::= B-~ 

-=:lif dedicatedA]-=z_~~ W 7J-9--, B~~ A1]0, iTI~ 0 l 11A1]£ {l¾!clAl @::= 

J-i _!:l_ TI i11 ~ 0 11 J-i £ ~ 4 ~ s r-1 51 ca g_ y -8] iTI O 1= "o}::: ia- {:l O 1 9J ::: ~ ~ 

t-i] .§. q~ 37} A}fr{j-71] Ail "'er% 1g g_ Jl ~~ "o}0:1 Tx Beam~ /Sa g_ it! 7J W y 9J q::: 

AJ-{] 01 9J 9-. 
[126] B-~ 0 1 J-7 _!:l_ TI: ?11 ~ ~£ 7};;,sa iiTI 0 1= "o}::: Tx Beam~ la.] 6. ~ ~ B-~-9-1 ~Jl 

~ :rr}oll -2- 77 "o}0:1 t-il .§.1~ 37} A]-=:L ~ ~ w y 9J q, 

[127] :I:~. CSS9l- USS ztztoil -cB "o}0:1 Tx Beamoll -cR ~ J-7 .!:l.. TI l1l ~ -"1] .§. 1g -9-1 ~ /Sa 

~ I :I: ::= Rx Beam oll -cR ~ ~ ;;,sa O l 9-.s 711 y -8] ~ y £ 919-. ~ pj] £ RMS I ; -9-1 

A] 6. EJ Aj ~7} Tx Beam g_ %iiTI J-7 ¾{} ~ u:Jl, iiTI r:g A] 6. EJ /Sa ~-9-1 {1 % A}--'tl(e.g., 

CSS:E::: RMSICORESET)~ iiTIT:gTxBeam0 l ~~1~%71 {}§. ~~-9-1 

~ ia.J 6. ~ 71 ~--2..£ ~/Sa~ Y 9J 11. o:}c}J-i, B~ ~ %71 {I§. ~ ~-9-1 ~ ia.J 6. ~ 

71~--2..£ A}{l 0 1 A]ce:EJ ;;,sa~~ ~½"o}7] ~iiTI E'..YE7~ iR 0 l="o}::= -"1].§.(e.g., 
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CSS-1£~ RMSICORESET)~ Ifl-<lr W "'r" 119-. ~ tiJ-ca~ t!-W-.::J.¾ SS61l£ ~% 

7} ';:; ii} tj-. 

[128] ~1?:! USS-9.1 7cl-9- Lilg1l~:1-9.l !::7'71½~ %<?1-"J fj-J:,,i.J-g_ -'flii}~ q]g1f::1~ tTica-

t!-w -9.1 USS7} -'fl ~1 ii}~ tiJ-9.l 7TI ?q'~ (coarse) l:lJ-i,-J: t!-W0 1l Al .::i ~~ii} 7-l 4, _IE~ 

t!- W -9.1 Rx Beam g_ % tTI £ L-1 f-7 ~ tTI O l=-8"} ~ ;_i __!:l_E_ l1l ~ "'1] g -1£ ~ CORES ET 

~ g_ Al.::i~~ w "'r 1lc\-. o11z11, LiJg1l.=:1~ coREsET 11AaAl A,1o1 iTI~ 

£1--lf-1~ '?-71 ~ -2.._TI,J.)l ~ g_ %tTIAi A7__!:l_Yil1]~ A7jg -1£~ CORESET ~ g_ 

A] .::l ~ ~ W "T° 119-. 
[129] t!-W ~ tTI cJ- CORESET-9.1 Tx-Rx Beam pair61l 1 ~ Ifl-e-1-u] f-7 % Tx Beam61l 1 ~ 

~ 1iI 11 Aj ~ 77 Lt, Rx Beam 611 1 ~ ~ 1iI 11 AJ ~ 77 Lt -1£ ~ Tx Beam J7} Rx Beam 

% c\-611 1 ~ ~ g_ 11 At3 ~ g_ "T° 119-. 

[130] <~ Aj g_ -'fl~ 9"-:8_ ~ 7}:;<j > 

[131] 2}7}~.2-..£. t!-W 0 l _!2_.:ilii}~ bestbeam(s)~ ii}y-~ RxBeamg_ 7}Aj~g_ u:J1-9.l 

:; Aj ~ 4 ° l 77 4, -1£ ~ tj-y-9.l Rx Beams g_ 7}Aj ~!l g_ u:J1 -9.1 :; AJ ~ 4 ii y 119-. 

_IE~, t!-w O l :; Aa g_ -'fl tTI 7}Aa tTI O l= Rx Beam 611 1 ~ Aj _!2_7} Li] g 1l 3- 61] -9.1 tTI 

11 Aj ~ "'r 119-. 

[132] oj] ~ ~ 0,, Lil g 1l 3-7} t!-W61l 711 "o} 4~ Rx Beam g_ 7}Aa "o}~ :; Aj ~ 4 ~ 37TI 

_!2_.:il"o}e-1-.:il ;(lA]W 7cl-9-, t!-W~ £~ Rx Beam~ g_ 0 1%"o}~ :;Aa g_ yi'i]"o}!rt 

{!A1] _!;l_j]_ ~ 37TI-9.l :; Aj ~ 4 ~ 1i.l- w y £ ~ 9-. -=?-i1] ~ .2-..£. uw ~ :; Aj ~ 4 ~ 

¾ 7}.7-J- ½ ~ :; Aj ~ 4 ~ _!il_ 0 1 ~ Tx Beam~ :; Aj W u:J1 J,}%-B Rx Beam g_ 

~12J~c\-. 0 1~ t!-W~ tTicJ-Rxbeamg_ 0 ]%"o}~ :;Aa~Txbeam¾ ~7-ll~l 

0 l ,,._J- -9.1 :; Aj ~ g_ ?!-~ Tx beam ~ g_ _!il_ Jl W Y 11 9-. l:l] ::;: "o} 711 % ii ~ Rx 

beam.2-..£. y{l 7} 'o ~ ( o1] ~ ~ 0,, :; Aj ~ 4 7} ~ 7-l] ~l ~ 1B ~) Tx beam~ g_ 

% 0, ;_i _!il_ Jl W y £ 119-. 0 l ~ Rx beam ~ .£. ~ AJ ~ _!il_.:il ~ y i'i] "o} ~ ~ g_ 

¥__ ~"o}J:9, zt Rx beam~.£. y,87} 'o ~ "o}Lt ~ ~ 9-"'r~ Tx beam~ g_ _!il_.:il "o} ~ 

~ g_ -9.1 u] w 9- 11 c\-.. 

[133] _IE~ t:1-~611 s1 iTI _!il_jl~ ~ :; Aa ~ 4 ~ ~ Aa ~ 7-ll ~1 ~ &4~ ~.2-..£. A,1 ~w 
y £ 11 q. o1] ~ ~ 0, , t!-~ 0 l ~ Aj Rx Beam g_ % tTI :; Aj ~ 1st, 2nd, 3rd best 

beam~¾ :;Aa ~ 0 1 ~Aa ~7-ll~l ~ i4"o}~ ~ 0 1 lstbestbeam¥ii 7cl-9-, 

t!-W ~ 1st best beam 1i.l- g_ _!il_.:il W y £ 119-. ~ AJ ~ 7-l] ~l ~ ;_}~ 61] Aj-9.l ~ 77 L} 

Li] g 1l 3- 611 ~ tTI -"J. Aj ~ y ~ 9-. 

[134] -1£ 9- ~ oj] .£., Li] g1l 3-~ t!-~ 0 1 9-Y~ Rx Beam g_ 7}Aj W 7cl-9-61l 1 ~ :; Aj 

~ 4 ~ il.-=?-W y £ 119-. U W ~ :; Aj ~ 4~ tr:;_i 1 .£. Tx-beam4 tTI cJ-Tx 

Beam g_ y{l W u:J1 ;_ }% ~ Rx Beam-9.1 ~ ~ g_ _!il_.:il W y 119-. 

[ 135] <Multiple beam observation> 

[136] Li]g1l3-9t B~Zl- 9-9--9.l Tx-RxBeamassociation°l ~Aa~1?:!, u~~ qy-9.l 

TxBeam61] 1~ A1]°7 iTI~ ~ e-1-~E.. 95ita g_ yi'i]W y 119-. 6 l"o}, 9-9--9.l Tx 

Beam~61l 1"o}~ t!-~ 0 19-'8 %<Q-g_ 1L-&~.2-.&.. yi'i]"o}7l -'fl~ l:lJ-~ 0 1 
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All <;>J-B q. 

[137] ~ollJ.i Z!itB l=l}9.}::Q- 0 1,JI111§ 0 111TI~ rrJ1 °1-\1:£.:::i 1:1d2_ ~;<a 1-lzJ.-(e.g., 

symbol, subframe)oll J.i ~ ;<j tiJ-f;"J: .2..£ ~ ~ Aa i:1- T 11 -c+. B, lI111§ 1TI T i -9,l 

?TI n1 ~ i:fE-1 o11 14 4 <51- i+ 0 1 AJ- -9-l O 1- \t £ .:::i l=lJ O 1 % A 1 o11 ~ Aa ~ 'Ts=.. ~1 t1-. ~ ~, 

7n n1 ~ t-1 El O 1 AJ- -9-l 1:1J ~ 0 1 ~ Aa 51 a-l O 1= <51-~ 78 +, ?TI til ~ t-1 El o11 <'.in 1itcSl-~ 

1TI4--9-l l=ld~ g 11i::!-~£,Ai£ q~ AlZl-oll l=ld~ 0 1 ~Aa~ 'T ~9-. 
[ 13 8] 0 l 9-} ::Q- 2- A1l ~ A 1- tsJ- 2- Tx O 1- ig-£ .:I l=ld ~ 0 1-t-14 Rx O 1- lg-£ .:I l=ld all Ai 5:. 

% ~ <5} 711 ~ ¾~ 4- ~l 9-. 142-l-J.i 717-l-:X:-4 B w-n Beam Association °1 J.i £ q ~ 

Tx Beam~ all rll g <5} ~ J.i £ t:-1- ~ Rx Beam~ -9-l s:.. W .2..£ TAJ 51 JI, BW 0 1 

cS} 4-9-l J.i _!::!_ :s:r ?11 ~ all J.i ~ % ~ ~ Rx Beam~ g ~ ¾ i:1- 78 +, \:l-W 2- zt 

J.i _!::!_E_ ?11 ~ ~£ cS}y--9,l Tx Beam all i:ll ~ ~ 2-}CjE. 9 51 ta~ g yii] i£ "T ~l t:l-. 

[139] 0 lcSl-ollJ.i~ ~t!-%'?1~i'::::rll½~ ~ ½~ %~(fallbackoperation) i g ~cSl-0:l 

BW0 1 %~ J.i _!::!_ ll c1l ~ all J.i t:l-4--9-l Tx Beam~ all rR ~ ~ 2-}CjE. 9 51 ta g 
T ii] <5} 7 l ~ ~ tiJ- '{1 ° l A1l <;>}-B q. 

[140] (1) Example 1: J.i _!::!_ E:. ~l <iJ 71 ~ 1iJ ~ ~ 

[141] ~ oJ]£RxBeamx~ TxBeami'?_ Ai_!::!_Tic1l~ 71~.2...£.{i~~ 4- ~19-. 
[142] B w ,'?_ Ai_!::!_ :sI ?11 ~ 0 1-q q ~ Rx Beam g ~ ¾cSl- 0 ~ A1l °1 ~n ¥'. 9 51 ta g 1-1 s=.. w 

4- ~ 9-. oJ] 9,::1 i:ll, B W 2- ~ ;<j J.i _!::!_ :s:r ?11 ~ all Ai Al-¾51 ~ Tx Beam all ~~~Rx 

Beam g 7};<a cS}a:l A1l °1 iTI 1§ 9 51 ta g Al£ i:1- T ~ q, 

[143] 0 1 rrJ1, t-il~-'f~ 3.9.} BWZl-Tx-Rx Beam Association all 14~- Bw0 1 zt 

Ai_!::!_:sic1l~ollJ.i 7};<ac5no1=c51-~ TxBeam ~Ix~ RxBeam0 l ~;<a~ T ~19-. 
~~ Beam Association~ 34- B w 0 1 zt J.i _!::!_ :sI ?11 ~ all Ai 7};<a <5R 0 1= <5} ~ ~ 5:.. ~ 0 1 

q91TI ~;<a~ 78+, Tx-RxBeams:..~~ Z}-9,l +11 tr~7}~;<a~ T ~19-. 
B w 2- <5} 1+-9-l Ai_!::!_ .u ?11 ~ all J.i ~ ~ 2- +11 ~~ -9-l l=ld s:.. Woll rll ~ ~ 2-}Cj 2::. 

t:-12 ta g +11 ~ .2..£ 4-ii] i:1- y ~l ti-. 0 19-l- ::Q- 2- +11 tr~ all 71 ~~ ~ ~-'<lE. 

951ta tiJ-<;>J-,'?_ BW 0 1 %Aloll t!-4--9-l Rx Beam~ g Al-¾i:1- 78+6115:. ~¾~ 4-

~ 9-. oJl 9,::1 rll , tTI 1iT J.i _!::!_ :s:r i1l ~ all J.i A1l °1 iTI 1§ ~ 4 CJ E. 9 51 ta O l 4- ii] 51 ~ 

t!-4--9-l Tx Beam ~Ix~ Rx Beam g_ B w 0 1 11 ~ <5} ~ 3I};<j all +11 tr~ 7} 

~ ¾~ 4- ~l ti-. 
[144] 5:.9~ J.i_!::!_ ll?,ll~ 71~-9,11:ld 11~.9-l ~DJl~ y-E}\Rq, 5:.96llAi~ t-ilE-'f-~3.9.} 

BW-9-l s:..%(coordination)g_ ~<'.in BW 0 137TI-9,l Tx-RxBeams:..~611 rll~ A1l°1 

ill 1§ 9 51 ta g Al£ ~q JI 7};<a ~l q, X ~' £ 9611 J.i ~ Beam Association g_ Tx 

Beam 34- Rx Beam-9,l s:.. W .2..£ li ~ ~l .2.. 4, Tx Beam~ .2..£ Beam Association° l 

;<a -9-l ~ 4-s=.. 11 ti-. 
[ 145] Tx Beam~ .2..£ Beam Association g ;<j -9,l cS} ~ ~ 2- B W -9,l 11 ~ l=ld (preferred 

beam) ~JI 6115:. ~ ¾ ~ 4- 119-. oJl 9,::1 i:ll B W 2- ~ ;<j Tx Beam all i:ll cS} a:l B WO l 

~¾~Rx Beam g_ ~2 all .¥.~Al 717,l ~ g 4-£ 119-. 
[146] x ~' 5:. 9611 Ai~ J.i _!::!_ n ?11 ~ ~£ 717,1-::C:- 0 1 A}¾cSl-~ Tx Beam CJ~ i'::: ~ 0 1 



WO 2018/016907 PCT/KR2017 /007869 

20 

u 1?£-dedicated 1-1 :i ~ i§ EE~ £!..£.E- 57TI ~5.. ¥19· j]. 7}Aa "B"} ~ q. EE~' Zl­

).~ £!_ :U: 'l4j <j ~.£.47TI.<?.l TxBeam~oJl .<?.l-8TI ¾~ 0 1 y-fi]¥J.q.Jl 7}Aj"B"}~q. 

[147] 385?.lAJ 1-'115..q~ 3.£} UW.- ~ {Tx Beam#O- Rx Beam#l}, {Tx Beam#3 - Rx 

Beam#2}, {Tx Beam#lO - Rx Beam#3} .<?-1 ~J-i .£. -8TI i:J BJ 3::. %}-o-Jl t:11 ~ .q..-{j ~-'fl ~ 

-1f-0=1 ~ 9-j]. 7}Aj ~9-. 
[148] UW.- 0 1 "B"}Y·.<?-1 J-i.E!.~?il<j 1-lioJll-i~ "6"}45?.l RxBeam~i l-}%~9-.Jl 7}Aaw 

~ +, UW.- ~ ~ 3::. ~ ~ .q..{l ~-'fl oJl 71 ~"B"}0:1, subframe #OoJl,7,i ~ Tx Beam #07} 

!-}%¥!. 9-Jl 7}Aj ~9-. rtj-2-}J-i, uw.- ~ Tx Beam #0 g_ %-8TI %~ ~ ~ Ail °l Aa .!i!. ~ 

~ ½ "B"} 7 l -'f-1-8TI, Rx Beam # 1 g ~ % "B"} 0:1 Ail 6-1 ill ~ ~ 2-j· ';'J E. 9 51 i::J g 1-j 5:. W 4-

~J q. 7cJ-~ BJ-1..2...£. uw~ subframe#loJll-i~ {TxBeam#O,RxBeam#l}, 

subframe #J-1 oJl J-i ~ {Tx Beam #3, Rx Beam #2}, subframe #J0 ll J-i ~ {Tx Beam 

#10, Rx Beam #3} g 7}Aj "B"}0:1 Ail 6-1 iTI 1€ 9 .YI i::J g 1-l S:. W 4- ~] 9-. 

[149] l-i£!.~?1l<j ~_£_ uw.-0 1 7}Aa-8TI 0 l= "B"}~ TxBeam0 l 1-1:i1€'<§ ~ ~+, uw~ 
:; Aj J-i £!. n: ?il <j oJl t:11 "B"}0:1 l-7j _sq~ 3.7} 1-1 :i 1€ '<§ ~ Tx Beam g 7}Aa t-} JI, 7}Aa ~ 

Tx Beam g ~½t-}71 oJl ~%}-~ Rx Beami {iAjt-}0:1 ~ 2-j-';'}E. 9.:r1i::J g y-fi]W 

4- ~Jq. "B"}4.<?.l l-i£!.TI?4j<joJl 27TI.<?.l TxBeam~ g 7}Ajt-}4~ 1-j:i1€~ 0 l 

~%~ ~.q.., UW.-~ %¾+{1 ~-'f-17}~~ TxBeamg_ 7}Ajt-}0=1 ~2-}';'JE. 

9.:rii::J g y-fi]W 4- ~Jq. ~~ 27TI.<?.l Tx beamoJl t:11~Rx beam 0 l 7cJ-g ~+, 
UE ~ -8TI i::J· Rx beam oJl .<?-1 ~ 4---8 g y-fi] W Y ~] 9·. 

[150] (2) Example 2: {] * 71 ~ BJ -{j ~ 

[151] ~1B., qcy-5?.l BPL~, ~ 9-cy-5?.l Beam Association~ 0 1 UWoJl {iAj~ ~.q.. 4 

BPL ~£ CORESET 0 l {iAj~774 EE~ 1 CORESET 1-lioJl 9-cy-5?.l BPL~ 0 1 

{i AJ ~ 'Y s=._ ~J 9-. 
[1521 BPL ~_£_ coREsET0 l {i Aa ~ ~ ~ o11 .£., J-i £!. ll i11 'iJ oi1 ¥.. ~¥1 i::J-y.<?-1 {] * ~ 

¾ Ail 1 {] *(~ )oJl ~ Ail 1 BPLo-Jl t:11 ~ Ail 1CORESET0 l 11 Aj ~ .Jl, Ail2 

{J*(~)oJl~ Ail2BPLC'.>Jl q1~Ail2CORESET 0 l {iAj~y '.Ui::J-. 

[153] UW.- ~ Zl- {]* o}q- q;:: Rx Beami ~%t-}0=1 y~ %<Q-g y-fi]W y 

~J..2..E..£., l-715.. q~ 3 ~ t-} 45?.l J-i_}:!.~ ?il 'iJ 1-11 °11 l-7 qcy-5?.l Ail 6-1 {] * ~ g 11 Aa w 

'Y ~J tJ-. Ail 6-1 {] * ~ Ail o-1 Aa -1t.7t ¾~ 7} 1; ~{]*EE~ coREsET 0 l 11 Aa ~ ~ 

{] * g .<?-1 uj W 4- ~J 9-. l-7j 5.. q~ 3 ~ Ail 6-1 {] * y ~ £!..£.E-57TI ~5.. t-} 77 4 AJ-'f-1 

7-11~ 1-1:i~~i g %t-}0=1 A~ 1-lioJl UW.-~oJl ~~~ ½Y ~Jq_ 1,7j5..q~3.7}Ail6-1 

{] * 'Y ~ u w.- 0 11 ~ ~v:=;=-~ ~ ~ co RESET .<?-1 1-HJ.- s=.. u11 ~ 7l-i':l i w ta-t-} ~ ~ i 

5?.lujwy~Jq, 

[154] EE~' PCFICH9-} %!-}~ %i::-J iTI ~ g %-8TI Ail 6-1 {J *.<?-1 'Y ~ 1-1 :i ~ ~ w y S:. 

~J 9-. l-115.. q~ 3 ~ ~ Aa 2r 71 _£_ EE~ 1:112r 71 ~ 1-1 :i ~ ~ i %t-}a=1 J-i £!.£!. n: i11 'iJ 

ta- Ail 6-1 {] * .<?-1 7TI 'Y ~ 1-1 :i ~ ~ w T ~J 9-. EE~' l-7j 5.. q~ 3. ~ J-i £!. n: ?il 'iJ ~ _£_ 

EE~ J-i £!. n: i11 'iJ A-11.s ~_£_ i:::i-;:: 7TI Y.<?-1 Ail o-1 {J * ~ i wi::-Jw Ts=.. ~J 9-. 

[155] l-7 £!.~ ell 'iJ ta" Ail 6-1 {J *.<?-1 T ~ -8TI ta- l-7 £!. n: ?il 'iJ oJl l-7 1i:l- ~ 0 1 l-7 .£. q;:: Rx 
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Beam~ g 0 1 %<'.>}cij ~ 2-}~E. 9 .:i1 i.:J W 'T S'.J?;: ~ ~ A1l °"1 {! ~ 'T ~ !2-1 Pl W 
4-s=.. ~q. i::J-4-!2.l A1]°"1{!~~ 0 11lAa~ 7c}..<i'-, B~,<:. {!~ ~.£ q~ Rx Beam 

~/EE?;: Tx Beam g A}%<'.>}cij ~ 2-}~E. 9 .:i1 i.:J g 'T "6] W 'T $'.) i::J-. o:J] zl ~, 
11 ~(~) P}q q~ CORESET0 1 1lAa 29 :il, 4 CORESET P}q q~ Tx Beam 

~/EE?;: RxBeam 0 11lAa~ 4- S'.Ji::J-. ~,<:_ CORESET 0 1<'.>}41lAa29:il,CORESET 

i-H oii Ai 11 ~ ~ .£ Ai .£ i::i- ~ % 1 .:g- zi-~ 0 1 ~ "'a ~ 4- S'.J i::i-. 

[156] ~ o:JlAl?;: A1]°"1 {!~ P}i::J-AJ 0 l~RxBeam ~/EE?;: TxBeamoJl in~<'.>}?;: %1 
.:g-zi- 0 1 "'JAa29?;: ~-2-.£ in~~ 4-s=.. S'.Ji::}. 

[157] S:.. 10 ,<:_ ~ ~~ !2-1 ~ {!Al o:Jl oJl a:}~ A1] °"1 {! ~ 1l AJ g_ o:Jl Al ~i::i-. 

[158] o}clj o:Jl Al oJl Ai?;: A1l o1 {! ~ ~ 0 1 2 7] ~ ~ g 7}Aa <'.>}~-2-4, ~ ~~ ,<:_ 27] 

o 1 AJ !2-1 A,1 o111 ~ ~ oi1 ~ in Ai ~ % ~ 4-s=.. S'.J i::i-. 

[159] l7]~ql~l?;: Ai.£ q ~ CORESET g A7.£ q ~ {! ~ ~ oJl 1l AJ ~ .2-.£~7 B1?J.- 0 1 

A7 .£ q ~ Tx beam~ oJl ~ ~ PDCCH £ l-lE-1 ~ g 'T "6] <'.>} s=.. ~ 7-l Al W 'T S'.J q. 

EE?;: l1l ~ ql::I.?;: <'.>} 4 !2-1 CO RESET t-H !2-1 Ai £ q ~ 11 ~ ~ oJl A7 £ q ~ % 1 
.:g-zi-~ g 1l AJ <'.>} :il, in ca· % 1 .:g-zi-~ g 71 ~ -2-.£ B ~ 0 l Ai.£ i::} ~ Tx 

Beam~ oJl ~~ PDCCH £-YE-1~ g 4"°6]<'.)}.:£~ 7-lAlw 'T S'.Ji::J-. 0 1 uJl 4 
CO RESET EE?;: ~-1 .:g-zi- ,<:_ <'.>} 4 ° l AJ !2-1 {! ~ AJoJP-i AJ !2-1 ~ 'T S'.J q. 5=. 
10oi1 Ai?;: J1 \l:l ~11 11 ~31} ¥ \l:l ~n 11 ~oi1 Ai.£ i::i- ~ %1 .:g-zi-~ 0 1 1l Aa 29 :il, ~ 

\l:l ~n 11 ~ AJ !2-1 ~-1 .:g-zi-oi1 J.7 ic.-1?J.- 0 l .J! \l:l ~n 4'-{:i ;?q-J oJl in ~<'.>}?;: Tx Beam g 

.2.. -y E-7 ~ <'.>} :il, -9-- \l:l ~n 11 ~ AJ !2-1 %1 .:g-zi-oi1 J.7 ic.-1?J.- 0 1 -9-- \l:l ~n --9-{:i ;?q-J oJl 

in~<'.>}?;: Tx Beami 5:.-Y E-7 ~ <'.>}?;: ~ g o:JlAl <'.>}C]j_-2_4, 0 1?;: 1l ~ !2-1 3t!!?.1 ~ qJ ~ 

~-2-£ ~ ~~ ,<:_ 0 loJl ~AJ297-l t'J?;:i::J-. .:£ lQ,<:. 21-CORESET EE?;: %1 i1-Zl-3:It 

TxBeam(EE?;: Tx-Rxassociation)!?-1 ~7'17-l(linkage)7} l1l~ql3.oJl !2-liiTI 1lAa29?;: 

i::i- 0a1= ~ ~ ~ ~ !2-1 o:Jl A 1 %- <'.>} 4 .£ 0 1 in ~ 4- S'.J i::i-. 

[160] £ 10 oJlJ.i l1l~ql3.Q} B~,<:. q]oJlJ.i A1l~~BeamAssociation 3:!tAa g_ %ii] Tx 

Beam #0 g_ best beam-2-.£, Tx Beam #5 ~ 2nd best beam-2-£ {:i Aa <'.>}9J_ -2-P9, 
l-71 ~ q➔ 3 oJl !2-1 in J.7-l:!_E:_ ?11 ~ ~ Tx Beam~~~~ 0 1 A}~ oJl Al .::::1 \§1 ~ 29 Si q :il 

7}Aa <'.>}9J i::i-. EE~- 1.-11 ~ ql 3. oi1 !2-1 in in~ J.i 1:1.. ll i11 ~ oi1 Ai A,1 o1 Aa _!l7} ~ ¾29?;: 

A,1 o1 11 ~ ,<:_ 211 ~ ~ 0 12t?;: ~ 0 1 ia~oi1 Al .::::i \§1 ~ s:1 Si i::J-:il 7}Aa ~i::i-. 

1.-11~143.Q} lc_· 1?{ !2-1 Beam Association° l 27] 0 l AJ !2-1 l:lJ ~ W ~ ~ 7c} --9- ~/EE?;: 

A1l °"11! ~!2-1 4-7} 2 °1 AJ~ 7c} --9-oJl s=.. ~ ~~ !2-1 {!Al o:J] 7} ~ %~ 'Ts=.. S'.J i::i-. 

[161] £ lOoJ]J.7 J! \l:l ~l] A1] °"1 {! ~ 0 1 '?(primary) PDCCH (~ ,<:_ primary CORESET), 

-9-- \l:l ~l] A1] °"1 {! ~ 0 1 -¥-(secondary) PDCCH (~ ,<:. secondary CORESET).£ 1I Aa ~ 

'T $'.) q. '? PDCCH Q} ljL PDCCH?;: Best Beams !2-1 4'-{:i ;? qj ~ !2-1 u l W 'T S'.J q. 

[162] 1i:}1?J_-,<:_ Zl-zt!?-1 A11°"1 {!~~oj]J.7 J.7.£ i::}~ TxBeam~oJl ~~J.7.£ q~ ~-1 
.:g- Zl-~ g ~ tJ ~ -2-.£ -=r "'a <'.>} :il, ~ 2-l-~ E- q .:rr i.:J g 'T "6] w 4- ~ i::}. o:Jl zl ~ , 
B 1?£ ,<:_ J.71:1..E:. ?1] ~ #0oJl J.7 ?;: Tx Beam #0 g 7}Aa <'.>} :il '? PDCCHoJl ~ ~ 

~ 2} ~ E. 9 .:i1 i.:J g 'T "6] ~ i::}. EE~ B 1?£ ,<:_ J.7 1:1.. :rr ?1] ~ # 1 °11 J.7 ?;: Tx Beam #5 ~ 
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7}7<c3c:,}JI-¥- PDCCH01l ql~ ~ 4~.:=. q_:rr~ g_ yii]~q. %J-}c:;}711, Bl?J.-2. 

J-i .!:'!.. :rr ll] ~ # J 011 J-i Tx Beam #0 g_ 7} 7<c3 c:;} JI '? PDCCH 011 ql ~ ~ 4 ~ !=. 

q :rr ~ g_ y ii] c:;} JI, Tx Beam #5 ~ 7} 7<c3 c:;} JI .1jL PDCCH 011 ql ~ ~ 4 ~ .:=. 

q :rr ~ g_ Y f5] w Y ~J q. 
[163] ~3B_, J-i.!:'!..E:ll]~ #0 ~ Ai.E!..Till]~ #P:4-~ 0 1 c:;}y-~ Ai.!:'!..n:ll]~ t-H01lJ-i best 

beams ¾ ~ .1jL 1i.l- ;, }% ~ y £ ~J q. 0 l ~ -9-- t:1- l?J.- 2. '? PDCCH ~ .1jL PDCCH 

.5:. -9-011 ql c:;}0:1 Tx Beam #0° l J-}% ~ q JI 7 }7<a c:i} JI, 2 {J 1't ~ g_ %-8] % 1 .:g-zl- g_ 

T,Ad W T £ ~J q. 0 l ~ -'iY i] t-il .s -5fl:3. ~ zt {J 1't ~ £ 7}7<c3 i] 0 l= c:;} ~ Tx Beam g_ 

A] .::J.1g ~ w T £ ~Ji::}. 

[164] Example201l u:} 2 l{!, Bl?J.-2. c:;}y-~ J-i__!::'!_:v.ll]~ t-H01lJ-i qy~ TxBeam~01l 

T:ll~ ~ 4~.:=. q_:rr~ g_ yt5]W? ~J711 s=lE..£, 6.711½~ 0 14r ~ uJ 6.-'iY72J 

~ 'l1 011 Ai _!il_ q % <?=I. c:;} 711 % ~ W Y ~J q. 

[165] J-i.!:'!..lllll~ ~£ Bl?J.- 0 1 7}7<c3'8] 0 1= c:;}~ TxBeam0 l Al.:::11g~ ~ ~-9--, Bl?J.-2. 

~ 7<c3 Ai __!::'!_E_ ll] ~ 011 ql c:;}0:1 t-i] .s -5fl:=17} Al .:::11g ~ ~ Tx Beam g_ 7}7<a c:;} JI Rx 

Beam g 117<a c:;} al ~ 4 ~ .:=. q _:rr ~ g ? ii] w ? ~J q. ~l zi T:ll , c:;} y-~ 

J-i__!::'!_Tilll~01l 27]~ TxBeam~ g_ 7}7<jc:;}4~ A].:::11g~ 0 l ~¾~ ~-9--, Bl?J.-2. 

-9--{i ~_c;y 7} "li" ,<:_ Tx Beam01l ql ~ ~ 4~.:=. 9 :rr~ 2. '? PDCCH011Ai yii]c:;}JI, 

-9--{i ~ ~ 7} 1;;t 2. Tx Beam 011 T:ll ~ ~ 4 ~ !=. 9 :rr ~ 2. -¥- PDCCH 011,J--i T t5] W ? 

~Jt:-}. 

[166] £ 112. Bl?J.- 0 1 ~'%~.:=. q_:rr~ Al 7}7<c3'8] 0 ]:c:;}~ TxBeam~ ~ ~l~ 

y-E}\Ri::}. zt :x1l~ {J1t01lAi Rx Beam~ rg-1 .:g-{1- 1g g_ -=j1-Ajc:,}7l ~c:;}0:1 Bl?J.- 0 1 

7}7<c3 '8] 0 ]: c:;} ~ Tx Beam0 l A] .::J.1g ~ ~ T ~J 9-. 
[167] ztJ-i.!:'!..E.lll~01lJ-i Bl?J.- 0 1 c:;}y-~ TxBeam1iJ.-g_ 7}7<aW ~q.. Bl?J.-2. 27]~ 

:x1l~ {J1t~ £-9- %~~TxBeamg_ 7}7<Jc:;}0:1 %1..:g-{}g_ TAd W y£ ~JI, 

EE~ Tx Beam~ -9--{! ~~ 011 u:}4 '? PDCCH EE~ .1jL PDCCH ¾ ~ 2=. c:;} 41iJ.- g_ 

A}-§-c:;}0:1 %1 .:g-{}g_ TAdW y£ ~Ji:}. 

[168] i>}l-}~ CORESETLH 011 9-¾~ {J 1't ~ 0 1 ~J ~ ~ -9--, Bl?J.-2. Zl· {J 1't ~£ Tx-Rx 

Beampair7} ~-5f31(implicit) ~Ai01l u:}4Ai 31%~1:}JI 7}7<aW ?£ ~Ji:}. Tx-Rx 

Beam pair 31 % ~Ai~ t-il .s -5f~ 3.7} B l?J.-011 Al .:::11g ~ ii} 77 4 EE~ Tx-Rx Beam 

pair~ ~12]6.011 u:}4 ~-5f31.2..£ ~;<a~ T ~Ji:}. t-i].s-5f~3.7}Tx-RxBeampair~ 

31 % ~ J-i ~ le_· W 011 11 7<c3 c:;} ~ ?;! 2. , Lil .S -5f~ 3. 7} Tx Beam 011 T:ll ~ .5:. LlE1 ~ 

1-1] .s ~ {J 1't 71 lfl-..2..£ 117<c3 c:;} ~ ?;! ..2..£ -8] ~ ~ y£ ~Ji::}. Tx-Rx Beam pair~ 

31 % ~J-i 7} ~-5f31.2..£ ~7<c3 5=l ~ ?;! 2., ~ ~ -9--{! ~_c;y (e.g., primary beam, 

secondarybeam)01l ~-8] {J1t ~~6.7}~7<c35=l~ ?;! 1g g_ -±WW? ~ct. 

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

[170] 1 Rx Beam 711°16. ~ Bl?J.- 0 1 J¥-7-l <5J y{l Cj-El] Y-(omni-direction Rx antenna)~ 

A 1-% c:;} 77 4, B WO l }jl_JI ~ Best Beams .5:. -9- EE~ ~-¥- 7} -% ~ ~ Rx Beam oJl 

~ -8] ~ 7<c3 ~ ~ -9-- ~ ~ u] WT ~Jct. li].s-5f~ 3-~ B l?J.-011711 %~~Rx 
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Beam0 14 ::= A1] ~ s::Z! cS}ojlJ,7 9-"T-2-1 Best Beam~ g_ li3.-JlcS} £~ 7-lJ'lif 9 £ 

91 q. B w O l 9-T 2-1 Best Beam~ g_ li3.-Jl w u:Jl, Zr Tx Beam g_ ~ fia w u:Jl 1 % ~ 

Rx Beam~~:!::..~ W711l li3.-JlcS}71 Lf, EE::= li3.-Jl <5} ::= Tx Beam~ ¾%~~Rx 

Beam01l 2-1 iiTI ~ fia 28. Tx Beam~ g_ W711l li3.-.TI W 9 £ 91 q, 
[171] Rx Beam0 l %~cS}E-s::.., Bw2 y~ A1l°7 {J~Oll ~cS}a:1 Zr Tx Beamg_ 

7}fia <5} .TI ~ 4~2=. q 3.. ta g_ 9-B] w T 91 q, O:J] z:!. ~ Tx Beam~ Zr {J ~ 1@£ 

q 2 711 ~ fia ~ T 91 -c-, 4 £, B w ¥1-~ oiv-1 ::: <5} 4 2-1 Rx Beam 1il- g_ A}% <5} 7 l 

u:Jl ~ 011, B W ~ ~ :x1l {J ~ g_ cS} 4 -9-1 CO RESET .2_s::.. ~ fia cS} 0:1 ~ 4 ~ 2=. 9 51 ta g_ 

"T -B] w 9 91 q. 
[172] -$-1°1lA7 A1l'<l-~ tl}S>} 7rl 0 1 J,7__!:!lll1]'i:J 1@ BW 0 ] 7}fiaiiTI 0 1= <5}::: TxBeam0 l 

A 1 -=i ~ cJ ~ T 91 t:1-. 0 1 78 +, B w ~ ~ fia J-1 ..!=! TI i11 'iJ 011 ~ <5} 0:1 1.-11 ~ 1~ 3-7 t 
AlJ~cJ~TxBeamg_ 7}fiacS}.ilRxBeamg_ ~fiacS}a:1 ~4~2=. 951.ta g_ 

T -B] w T 91 q. 1?} <;ij= <5} 4 2-1 J-7 ..!=! TI ?1] 'id 011 2 7 TI 2-1 TX B earn ~ g_ 7} fia <5} 4 ::: 

AlJ~cJ 0 1 T{l~ 78-9--, BW~ ZfTxBeamP}t:}%1 i?-{1-g_ 1@££~fiacS}Jl 

~ 4 ~ 2=. t:-1 2 ta g_ 9 -B] W "T 91 q. 
[173] <-9--~ '2-$-1011 71~~ %1 i?-Zl- ~fia> 

[174] -$-1011 J-7 ::: B w 0 1 9-"T-2-1 Tx Beam~ 011 ~ ~ ~ 4~2=. q 3.. ta g_ T-8] <5}::: 

l:lJ-1 g_ ~Iil li3.-9}9-. 9- g .2_s::.. Tx Beam-9-1 -9--~ '2-$-1011 -9-1 iiTI Zr l:lJ 1@ %1 i?-{1-g_ 

~ fia <5} 7 l -$-1 ~ l:lJ-1 g_ ~ Iil ~ q. 0 l <5} 2-1 {1 Al O:Jl ::: -$-1-9-1 Example 1,2,3 011 y f 

1 %~ "T 91 t:r. 
[175] Tx Beam-9-1 +~ '2-$-1::: B W-9-1 ~ fia ~ 4011 71 ~cS}a:1 ~ fia ~ T 91 q, O:J] ~ 

~ 0-l, ~ fia ~ 47} 7}AJ- * ~ ~ 2-1 +~ '2-$-17} 7}AJ- li 111 ~fia ~ T 91 t:1-. 

[176] ~ O:J]s::.., BW0 1 t:l-4-2-1 TxBeam~Oll ~~ ~ 4~2=. 93..ta g_ y-B]W 78-9--, 

-9--~ '2-$-1011 u:}4J-1 Zr Tx Beam-9-1 %1 i?-Zl-011 .¥_ Ws=-1 ::= A1l °7 iTI ~ ~li3.- ~ -9-1 

7TI"T-7} ~fia~ T ~q. £ 1001lJ-i Bw~ SF#J-9-1 2r PDCCH {J~OllJ-1::: Tx 

Beam #Ooll ~ ~ %1 i?-Zr(i.e., 2r PDCCH~ -$-1 ~ %1 i?-Zr) g_ TAa <5} .TI, BW ~ 

SF#J-9-1-¥- PDCCH {J~OllJ-1::: Tx Beam#501l ~~ %1 i?-Zr(i.e., l/1-PDCCH~ 

-$-1 ~ 1t1-1 i?- Zl.-) g_ -=r- Aa w 4- 91 t:1-. 0 1 rrJL 2r PoccH ~ -$-1 ~ 1t1-1 i?-n 011 -¥­

PoccH ~ -$-1 ~ % 1 i?- Zr li3.-q -C 7 ~ ~ A1] °7 iTI ~ ~ li3.- ~ g_ W ~ W "T- 9J q. 
O:Jl z:!. ~ ' 2r PDCCH % 1 i?- Zr ~ 0 l B w O l ~ 4 ~ 2=. 7i:l ½ g_ Al £ iiTI li3._ 0 } ° Fc5}::: 

A1] °7 ;(l] \i ~ li3.-~ -9-1 {] ~ g_ 1§-1 i?- Zr O 14 JI W u:Jl , 2r PDCCH % 1 i?- Zr ~ 

N 1TI 2-1 A110-l ;(TI ~ ~ li3._ ~ s::.. -=r-Aa s=-1 JI -¥- PoccH 1t1-1 i?-Zl- ~ N li3._ t:1- 31- ~ M7TI 2-1 

A110-l iTI \i ~li3._ ~ s::.. -=r-Aa ~ T 91 t:1-. 

[ 177] J-7 £ q ~ % 1 i?- {1-~ ~ J-7 £ q ~ DCI.¥:. ~ ~ g_ ~ 4 ~ E. t:] 3.. ta <5} 7 l -$-1 iiTI 

;,}%~ 4-£ 919-. O:Jl ~ ~ °7, 2r PDCCH %1 i?-Zl-~ TM(transmission 

mode)-dedicated DCI .:1:.. ~(e.g., LTE DCI format-9-1 78 -9-- 2C/2D)2i ~ 4~£ {l ½ 

% xs::.. J-}%s=-l JI, l/1- PDCCH 1§-1 i?-Zr ~ TM-common DCI .¥_ ~(e.g., fallback 

%£-9-1 DCI format)-9-1 ~ 4~2=. 7i:l½ %£s::.. ;,}%~ 4- 919-. 9-Al WiiTI, l:lJJl} DCI 
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¥. ~ Z!-91 uJ ~ ¥1- 7-ll 7} ;<j 91 ~ 4-£ 9111. ~ PDCCH oJl ~ g ii}~ 1i:l ~ 

TM-dedicated DCI ¥. l=;}! oJl uJ ~ 5:l 2, 11- PDCCH oJl ~ g ii}~ l=lJ ~ TM-Common 

DCI ¥.1=;}! oJl uJ~ ~ T ~111. 

[178] EE~, Li]5-!f-l::17} {14f-ii}.JIA} ii}~ ;<jli'.oJl u:}4 {l¾oJl A}%5:l ~ Tx Beam0 l 

11 _s71] 1l. ;<j ~ T 5:. 919·. 011 ~ ~ o-1, DL data {I ¾oJl ~ ~ ;<j li'. ~ {1 ig-ii} 71 ~ ~ 

DL WlJoJl ~~ ~ 4~E.. 95118 ~ ~ PDCCH91 %~ .:g.{!-ol]Al yii]5:l2, UL 

{l¾oJl ~~;<j_!il.~ {lig-ii}7l ~~UL~~oJl ~~ ~4~E.. 95118~ 11-

PDCCH 91 % ~ .:g. Z!-oJl Ai 4- fi] ~ 4-£ 9111. 

[179] <CoMP %4 :;:<1] o-1 ~ ~ ~ 11¾ l:lJ ¥}-::'.'j(multiple beam observation)> 

[180] ~ w~ 91 {IA] O:Jl ~ ~ :;:<7] o-1 ~R ~ g CoMP l:lJ-~ -2-£ %~ ii}7] ~ iR A}%~ T 5:. 

9111. 01] ~ ~ o-1, ~ 1} ~ A~ ~ oJl -9-1 ~ DPS(Dynamic transmission/reception Point 

Selection) 4 JP(Joint Transmission) i -9-1 CoMP %4 ° l :;:<1] o-1 jR ~ oJl ~ iR Ai T ii]~ 

T 9111. ~ W~-9-1 ~ {IA]O:JloJl u:} 2 ~ Li]5~l::l7} t!-~oJl11l zt A~-9-1 TxBeamoJl 

~~ ~ 4~E.. 95118 g_ yfi]ii}S:.~ AlA]W 4- 9111. 

[181] Li]5-!f-➔ 3..~ A}{loJl t!-~£1f-E1 Ail:lc:J A~ ~Ix~ J-il:lc:J A~-9-1 l:ldoJl ~~ :;;<a-¥1?1 

0 }~4 °1* A~ ~Ix~ 0 1* A~-9-1 l:ldoJl ~~ ::'.'j;<j ~JI}~ li'.2 1i!g_ T ~19-. 

Li] 5 -!f-➔ 3.. ~ li'.21i! ~ ::'.'j ;<j ~JI}~ 7] lfr-2-£ J-i ~E:. ?1] 'iJ 1M Tx Beam ~ ~ 6. ~ 

::I '2.12/EE ~ tr~ 0 l Zr J-i ~ TI ?11 'iJ 1M £ 7};<j iR ° F ii}~ Tx Beam ~ ~ 6. ~ i g_ 

Al ::I~~ W 4- 9111. EE~. 0 1 c7 ~ Al ::I~~ Yi oJl ~ Zr Tx BeamoJl ~ ~ ;<j .!i!.7} 

¥. ~ ~ 4- 9111. O:Jl ~ ~ o-1, iR 1J Tx Beam 0 11 ~ ~ 9 511a g_ T fi] W uJl tr~ 0 l 

7};<j iR 0 r ii}~ QCL(Quasi-Colocation) ;<j li'., iR 1J Tx Beam g {14f-ii} ~ A~ oJl ~ ~ 

;<j .!i!. (e.g., cell ID, virtual cell ID) i 0 1 ~71Jl Al ::I~~~ T 5:111. 

[182] TxBeam 1=M£ 11~ CORESET 0 l ¾l_;<j~ 4- ~1-2-1=9,CORESETP}1111~ 

£ ~ E7 ~ All E Sil· 11 ~ QCL0 1 7};<j ~ T 9111. O:Jl ~ ~ o-1, t:Jl5-!f-➔ 3.. ~ 114--9-1 

CSI-RS ±.5 ~ g_ J-ftlc:J A~JI} 0 1* A~oJl ~ ¥}-Al 57] 2, 2i· CORESET P}1111~ 

CSI-RS _¥_5Sij- QCL5:l °l 91 g g Al ::I~~ W 4- $:111. 

[183] 11¾ A~~ £1f-E7.9.l {I¾~ ~ lfr~ 0 1 Al ?lg_ T 91-2-E.£, & ~ tl Al ::I~~ oJl 

-9-1 iR 11¾ A~~ £1f-E7 -9-1 {1 ¾ 0 1 Al Al~ T 5:. 9111. 011 ~ ~ °l, Lil 5-!f-➔ 3.. ~ J-i l:lc:J 

A~ oJl ~ ~ J-i ~ TI ?1] 'iJ 1M Tx Beam~~ 6. ~ EE~ t!-~ 0 1 7};<j ii}~ J-i ~E:. ?11 'iJ 

1M Tx Beam~~ 6. ~ ~ ~ oJl J-i ~ 'irtl ti}Sij- ;Q- 0 1 Al ::I~~ ii} .JI, 4'7}~ ~ RRC 

A]:::I~~ EE~ 0 1{1 J-i~E:.?ll'iJoJlJ-i-9-1 DCI~ g_ 0 l%ii}cij 0 1* A~-9-1 i.tJ g 
.JI ci ~ 11¾ l:lJ ¥}-::'.'j (multiple beam observation) i g_ Al Al W T ~111. 

[184] EE~ 11¾ l:lJ ¥}-::'.'jg 0 1%~ %4-~ l:lJ-~oJl ~~ ;<j_!lS:. A]:::I~~~ T ~11. 

O:Jl ~ ~ o-1, Li]51-➔ 3.. ~ B~ A~ %4, DPS, JT, EE~ lfr~ %~ ¾ o-1 Tf1 l:lJ-~ oJl 

-9-1 iR All °l ~R ~ {I¾ 0 l 4- fi] 5:1 ~ Al ~ Y· El- 1-Ji ~ ;<j li'. ~ t:!-~ oJl 71] % {l W T 
s:111. 

[185] :;:<7] °l ~R ~ 0 1 1fr~5:l ~ 78-9--, 1fr~5:l ~ {I ¾oJl ~ ~ ;<j li'.7} A}{l oJl ;<j -9-15:1714 

Al :::I~~~ T ~111. O:Jl ~ ~ o-1, 5:. 11-9-1 SF#NJI} ;Q- 0 1 t!-~ 0 1 ii} 4-9.l 
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J-7 .!:!. :v: roll ~ ~ 011 J-7 q 'T ~ 1:lJ ~ 011 ~ ~ ~ 4 <;>1 s 9 5:118 g_ 'T ir] '8"TI O l= ii"}~ 7cl ~ 

t-1l§1l::1.~ All°"l ~TI1@.01l ifr~ 0 1~%B9-21c.-~01l711 Al-=:11@.~W 'T 119-. 

t-11 § 1~ 3. ~ 4 All °"1 {J ~ EE~ Tx Beam 011 l-7 % ~ ~ All °"1 ~TI 1@. ~ ~ ~ <;>1 ia] !::£ 

ifr~Bt:-}2 l-}~ Aj ~/Al-=:I 1@. ~ii"}774, 2r- PDCCH~---¥- PDCCH{l- Ail°"l Al 1@. 

~ ~ ~ Zl-~ <:cl ial !:: .2.. TI 11 g_ ~ '8"TI 1fr ~ B q 2 l-} ~ 011 Aj ~ 1 Al -=r 1@. ri' w 4-

11 t:-}. 0 1 ~ l-7 £ 9- ~ 0 l·\t£-=:I 1:lJ ~ g_ 0 1 % ~ ¾{} t:-} 0 1 t8 Al F-1 711tl -2-£ iTI~ ~ 

'Ts=.. ~l q. 

[186] oll ~ ~ o-i' %~ l-7 .!:!. TI l1l ~ Oil q ~ {J ~ ~ AJ01l l-7 £ q ~ CORESET~ 0 1 

Aj~~2, t-11§1~3.~ q-~ CORESET~ AJ01l %~~ All°"l Aj~~ ~¾W4-

~t:-}. %9=1 ~ ill°"l Aa~(e.g., PDCCH)7} uJ~ ~ ~ -$-1~1 ~ 4 {}~ Zl-011J-i %9=1 

-$-1 ~l 0 177 4, l-7 £ 9- ~ -$-1 ~l (e.g., frequency hopping)<?J. 'T 11 t:-}. 

[187] ~3tl, -$-101lJ-i Ail <a~ Tx-Rx Beam Association~ BPL(Beam Pair Link) 0 l 4~ 
%°"1£ ~ig 'T 119-. t!-~ ~ %71 {}~, PBCH DMRS, EE~ 7-l Aj B CSI-RS (e.g., 

Beam management~ -$-1 ~ CSI-RS) ~ 011 ~ ~:; Aj/~2(e.g., preferred beam EE~ 

strong beam list ~) ~ 'T ir] ~ 9-. 0 l ~ t-11 § 1~ 3.~ z:l ~ EE~ ~ Aj 011 ~ '8"R '8"R ta" 

B~ ~ 7-}{l 0 1 £ l--j"E-7 ri' '8"TI 0 1= ii"}~ Tx Beam, 4-{} %3}01lJ-i J-.}% W Rx Beam 

~/EE~ 4-{} %:3.}g_ -y-ir]W 7-}~ (e.g., £1. .. fE-7 ~ A1l§, ~*' l-7_!:l_.ll ?11 'id, {1~ 

EE~ 0 1~~ A11§)01l ~~Aj~~ 'T{}~-,.2_£M7 BPLg_ ~~W'T ~t:-}. ~3tl, 

£ l--fE-7 ri' All § ~ l-7 .!:!. ll ?11 'id A1l1== ' ~ * A1l §' EE~ {I ~ All § ~ i!J- 7.1- 0 l Al {l-

s=.. ull <;>l 011 Ai AJ~~ 'Ts=_ 11-2-4 °1°11 ~Aj~7-l ~-2-1:9,RB A1l§Si\-:Q- 0 19Ir1-'T 

s=.. ull <;>J 011 l-7 Aj ~ ~ 4-s=.. 119-. -2. L-1 E7 ~ A1l E ~ Al Zl--2r-:crt4- s=.. ull <;>J ~ %tTI 

A<3~~ 'Ts=_ 119-. 

[188] BPLi!J- ~££, A1l°"l ~111@.011 ~~ ~ 4<;>1.-s 95:118 g_ ~l'8"TI 4 t:l-~011 

CORESET0 l ~ Aj ~ 4- 11 q. CORES ET~ B ~ 0 l All o-i ~111@. 011 ~ ~ ~ 4 <;>} s 
95:ll::J g_ 'Tir]w rrJ1 l-.t%~~ %1 .:g-{1-g_ 7-lAaii"t7l -$-1~7-t~ 0J~ g_ ~u1~ 'T 

11 t:-}. CORESET ~ Aj 011 ~ ii"}y.~ ~* AJ01l l-.7 CORESET 0J ~ g_ 7-l Aj ii"}7l -'fl~ 

Al {l-/9:cr}-y- 7-}~, '8"TI ta" CORES ET g_ £ L-1 EfcJ '8"TI 0 1= ii"}~ ,:;z}~(e.g., £ L-1 EP~ 

,A-11 §, ~*,Ai.!:!. TI i11 ~, {J ~ EE~ 0 1 ~ ~ A1l§), '8"TI ta- coREsERT011 Ai 7}Aa '8"R 0 1= 

ii"}~ CCE( control channel element)-to-REG(resource element group) uJ ~, 

PDCCH-to-CCE uJ ~ , % 1 .:g-{1-, RS ~ Aa , REG \Ji ~(bundle) Ir} 4 u l E7 ~ tll ta" 

CORESET011Jsi ~ 4<;>1.-s 95:118 g_ 'Tir]ii"}7l -'fl~ Aj~7} .¥..~~ 4-119-. 

[189] s=.. 12~ 9-¾ ~ -tl-:; 0 1 -y-ir]~ ~ t--ll§1~3.01lJ-i~ 1:lJ TAJ~~ oll ~ y.E}\Rt:-}. 

[190] s=..1201lJ-i 717-l~~ 9-'T~ n1j1@. ~ g_ ~%ii"}2, 21- .n:111@. P}9· q~ 6 }\t£-=:1 

1:lJ g_ T~W 4- '.V_q2 7}Aa~Jq, %71 {}~(synchronization signal, SS) ~ ~ 3:71 

14;'- t!-7-11011 l-7 4 % 71 {1~ ~ ~~ ~ t8 i:!-17-l 011 AJ g ii"}~ 1:lJ g_ ~ Pl ~q. 

717-1~ 019-4-~ nli1@.~g_ ~%w7z:l~,4n111@.~ %71 {}~ ~~011A-1 ~"'a~ 

4 °t \t £-=r 1:lJ g_ q ~ n111@. i!J- %Al 011 ¾{} ~9-. 

[1911 B~~ %71 {}~ ~t8i:!-17-l ~01lJ-i ii"}Lt~ %71 {}~ 1:lJ 0 l "r{}~~ ~-2-£ 
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~~ w T 9J t:-1-. ~<?.1= 71 Af:i;· 0 1 ii}Y-9-1 TI11 ~ 1?.l·-2-s.. ¾T{l g_ T~ ~qi:z1 5:. 129.l 

%71 {1§_ 1:1J4 °}\ts...:::i 1:1J ~ %~W TS:. 9Jt:-l-. %11 {1§_ 1:1J ~ %71 {1§_ 

~ ~ -2-s.. Al :1J ~ TS:. 9J t:-1-. 

[192] B~~ &1114f B7-ll 0lP-1 zt%1l {1§_ 1:1JoJl tli-8~ :;fiag_ T 15]ii}J1., ~fia %71 

{l §_ ~ g_ {! ~ ~ q. % 1 l {l §_ ~ 0 l {! ~ £11:i1 B ~ ~ i~ 'it % 1 l {l §_ ~ oJl 

<?-17-ll 2tl PBCH(physical broadcast channel)9i 9 51 ta g_ T 15] ii} J1., PBCH fia _!il_ ~ 

711fr-2-s.. RMSI ~½ g_ -'f-1 ~ ::g-% %1 ::g-Z}(common search space, CSS) ::E~ 

'5~ ta· ::g-% % 1 ::g-Z} g_ !1.. Wii} ~ CORESET g_ S:. ½ w T 9J q. 0 l u:Jl RMSI~ 

71~ LTE.<?.1 SI~ &711~-g_ -'{-1i~ ~Sl~ ~1f-SI9i i]~op_q. Zl-?W T 9Jt:-l-. 

[193] u:}4Ai RMSI %T{l g_ -'f-1 ~ CORESET ::E~ ::g-% %1 ::g-Z}~ &71 14f 

n1-11 oi1 A1 {! ~ B % 11 {1§_ 1:lJ 9-1 54 e:i ~ Al 1-Jl oi1 Ai ~ fia £1 ~ -31 ° 1 1:i}'i:f ~ ii} i:+. 0 1 

u:Jl B-~ ~ 'RMSI~ -'f-1 ~ CORESET ::E~ ::g-% %01] ::g-Z}' ~ '%71 {1§_, PBCH 

~1::E. ~ PBcH oMRs'~ QcL {}7-ll oi1 11 i:+ j]_ 1}fia w TS:. 11 i:+. oJl zi t11, n~ ~ 

Tracking RS ::E ~ ~tli ~ (wideband) A1l °"1 ~~ ~ DMRS7} % 71 {J.§_ ~ ~4 

QCL{}-7-ll 7} 9J g g_ 7}fia WT ~ 9-. ::E ~, B~0 l RMSI~ -'f-1 ~ CORESET ::E ~ 

::g-% %1 ::g-n4 cs1-Rs n.<?.1 QcL{}-7-ll ~ ~1}3:J-2-s.. AJ fia ~ g_ T 5:. 11 i:+. t:-1-"'1 

~iTI, 'RMSI ~ % g_ -'f-1 ~1- CORESET ::E ~ i1-% '@·01] i1-Zl-' ~ '%71 {J.§_ ~ ~' 

Tracking RS, Wideband RS ~/::E~ CSI-RS~ QCL' ~fia~ T 9]9-. B~~ &71 

1 ~ 0 1-¥- :rr s..A~l ~ oi1 "'1 % 11 {J.§_ ~ ~4 '?-17-ll B cs1-Rs ~ ~ fia ~ g_ T 

9J-2-l=9, 0 1~ %-8~ &711~ 0 1-¥-9-1 %~g_ -'f-1~%71 {J.§_ ~~4CSI-RSZl-9i 

QcL0 1 ~fia ~ T 1Ji:+. 

[194] &7114f 4fia g_ T 15]~ B~~ 0}1~:s...:::i ~ {!~ g_ -'f-1-8~ CSI-RS ~fia g_ 

t-1l.s-t'l:is..1f-E7 T{J.W T 9Jt:-l-. B~~ CSI-RS oJl tli~ :;fij/}il_j]_~ 7l1fr-2-s.. 

3:J °"1 S:. ii}Y-9-1 1.-11.sq~ 39.l Tx Beam4 B-~9-1 Rx BeamZl- Association (i.e., 

BPL) g_ 1.-11 .sq~ 3s..-¥-E7 T{l W T 9J q. 

[195] q~l:lJ {}:; 0 1 T 15]51~ 0a~oJlAi B-~0 1 A1l°"1 fiall ~ t:11°1E1~ T{lii}7l 

-'f-1-8~A7 ~ -'f-loJlAi \':!i:I"B BPL fiall ~ CORESET fiall7} -2--:!f ~Slii}q. 

0 lii} 0 llAi~,BPL4coREsETfiall~ "'l.:::i~~ii}~ 1:1J~ ~1::E.~ BPL4 

CORESET {l-9.l <?-1-¥1- {}7-Jl ~ ~~ ~q. %71 {1§_ ~ ~ %71 {1§_ ~ ~4 QCL 

{}7-lloJl ~77Lf %71 {1§_ ~ ~oJl AJ g ii}~ CSI-RS4 <?-17-llB 1:lJ g_ 9-lPlW-Y 

9]9-. o}\ts...:::I 1:lJ ~ &7114f 0 1-¥- Beam Management 1g 9-1 &3:J-2-s.. 

t-11.sql::17} ~fia~CSI-RS~ <?-17-llB 1:lJ g_ 9.1u1~ T ~q. 

[196] <if-% %~ if-Zl-(CSS) & 1c:W-~ ;;tj %~ if{l- (USS)> 

[197] o}~ oJl A7 CSS ~ CSS7} ~ fia £1 ~ CORESET g_ 9i ul ii} J1., USS~ USS7} 

~ ~a £1 ~ CORESET 1g g_ 9i ul ~ TS:. 9J 9-. 
[198] ::E ~. ussoi1 ~ ~ QcL ~ fia 4 cssoi1 ~ ~ QcL ~ fia ~ Ai s.. i:+ ~ T 1111. ~ 

oJl s.., USS~ css ztzt ~ A7 s.. t:-1- ~ CSI-RS !1...§. ~ oJl QCL~ T ~ t:-1-. q ~ ~ 

oJls.., USS~ USS~ CSI-RSoJl QCLS1J1.,CSS~ %71 {1§_ ~~oJl QCL~ -y 
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9J q. 0 l ::: USS-9-1 78 -9-- ia w O l ~ fia CS I-RS ~ y{l w u:ii A 1-% ~ Rx beam g_ 

0 1%cS}O:j 9,8-1g-4g_ y<5]cS}.ll,CSS-9.l 784'-::: BW0 l %71 ~§_ ~~g_ 9,8W 

utl J-1-% ~ Rx beam g_ 0 1 % <5} ◊=! y{l % 4 g_ T <5] <5} :::= ~ g_ -9-1 u l W 9 '.U q. 

[199] 5:. 1251 :Q- 0 1 9-¾ l=lJ ~~ 0 1 y<5] ~ 78 -9--, RRC <?!~ B BW ,<?_ CSS51 USS~ 

~ ~ CORESET g_ RRC A] i ~ ~ ~ g_ 0 1 %cS}O:j 1!fia ~ g_ 9 9J 9-. 

[200] USS:::= 4 BWll} 1-7]..§..!i'l::I. zl--9-1 iTI ~ AJ~ ~ g_ Jl~~cS}◊=!, 5:. 1201lJ-i 0 }\l-£.:l 

l:lJ ia~£ 1!fia~ T 11c:i-. t:1-Al wtTI. uss::: ztBPL~£ 1!fia~ T '.Ut:1-. ~1t1.. 

CSS-9-1 784'-, 9-9-9.l BW 0 l tTI17:tcss~ £YF-1~ w 9 9J..2-E-£, 5:.1201]J-7-9.l 

%71 {1§_ l:lJ 1t:!-~£1!fia~::: ~ 0 1 l=l}'if31cS}t:1-. 

[201] 3::~ BW-9-1 °1%/\J ~ ..2-£ ;'ltTI UW 0 l 0 }1cl-£-=i 1!J-9.l 54~ ~Al~ ~°71@_- y 
9J Jl, 0 l 78 -9-- B w_- o l B w_--~ fia DCI ~ g_ 9 51 ta <5} Al * w T 9J 9-. 0 l 54 7cl- ,<?_ 

AJ~011 t-llBlc5}7l ~tTIJ-i::: ½~ %4°1 ¾il-8.cS}t:!-. ½~ %4t css~ %tTI 

y<5] ~ T 9J..2-~, USS01l l=l] tTI W ,<?_ 54 ~~Al 7} ~~~ :::= ~ 0 ] l=l}'if31 cS}q (~ ,<?_ 

USS01l l:l] tTI w ,<?_ 1!1011 -9-1 tTI ~ ¾~::: ~ 0 1 l=l}'if 31 <5}9-). 

[202] 1c:W 0 l J--7£ q~ %7] {1§_ ~~~ 0114;:-cS}::: 9-9-9.l 0 }1ci-£-=i l=lJ~ g_ BPL£ 

1!fia~::: 78-9-, ½~ %4°1 9<5]~ css-9-1 ,7;}~ 0a~ 0 14 °l-1cl-£-=i l=lJ o}q 

1:-1-~ 9 9J t:1-. oJl 7i'i t-TI, Bw t ½ ~ %4 g '?-<5] <5}71 ~ tTIJ-i J-.i £ q ~ 

CORESET~ 611 J-7 css ~ £ y F-7 ~ tTI 0 1= w T '.U q, ~q Tjil ~ ;'} oJl £, 5:. 

12 611 J-.i t:1- w O l % 1 l ,8 §_ l:lJ #0 011 4;o- <5}::: 0 1- 1cl-£ i l:lJ "a" 51 % 1 l ,8 §_ l:lJ # 1 011 

4;o- cS}::: o 1- 1cl-£ i l=ld "b" ~ B PL 1! fia ~ ~J; q Jl 7} fia ~ q. 0 1-1cl-£ i l=lJ "a" 011 1:TI ~ 

½~ %4t %71 {1§_ 1!1 #054 't!AlB CSS01lJ-i ~%-~JL, 0 l-1cl-£-=i 1!1 "b"01l 

1:TI ~ ½ ~ %~-,<:_ % 7] {1§_ l=lJ #1611 <?!Al~ CSS01l J-.i ~ ¾~ 9 9J t:1-. 

[2031 ~ ~~ 011 Ai -9-1 css-9-1 % S:.::: ½ ~ 011 ~fia ~ Al ~ ..2-~, NR % S:.-9-1 _:g-% A➔l °7 

fia~ ~¾g_ ~~%5:.£Al-%~ T '.U9-. iawt 2r2r 0 1 c:i-~ %71 {1§_ ~~4 

QCL ~ Al 611 9J ::: 9-"r-9-1 css ~ 011 1:TI ~ ~ 4 ;'l E- 9 51 ta g_ "T <5] W "r 9J q. 

BW 0 l £YF-1~ tTI 0 1=cS}::: ZrUSS61l 1:TI~½~ %4°1 q~ CSS01]J-.i y<5]~ T 
9Jt:!-. 

[204] ~ ~~ -9-1 <?J 1P-l oJl 011 J--7::: Zr USS~£ tTI 17:t USS-9-1 ½ ~ %4°1 y<5] ~ ~ 

CSS7} 9- 2 lll 1! fia ~ T 9J q, Zr BPL~£ tTI 17:t BPL01l 4;:-~ USS(s)01l 1:TI ~ ½ ~ 

%4°1 y<5] ~::: css ~::: BPL0 l 1! fia ~ T 11 c:i-. 0 1 u:ii css ~ 011 1:TI ~ -2.. Y F-1 ~ 

Ail __§__ ::: Zr 7 l q ~ T 9J ..2-~ ' css ~ 611 1:TI ~ £ y F-7 ~ Ail __§__ 51 tTI 17:t css 011 cj Al B 

uss-9-1 -2.. y F-1 ~ A-n ..§..7} ~ ~ ~ ..2-£ ~ fia ~ T 5:. '.U c:i-. c:i- 1il- ~ ~~ t Ai£ c:i- ~ 

uss~ 0 1 %<?J css~ ½~ -1g-4g_ ~tTI J-}%<5}::: ~ g ufiA1lcSl-Al::: ~:::c:i-. 3::~ 

2r BPL011 1:TI ~ 1! fia 011::: 2r BPL011 <?1 Al B css 3::::: css ~ 1! fia <5} 11 ~ ~ 

CORESET61l 1:TI ~ £ Y F-7 ~ A1] ..§..7} ¥._ W~ 9 '.U q. 3::::: Zr USS -9-1 CORESET01] 

1:TitTIJ-.i <?!Al~::: CSS CORESET fia~7} 9°7~ 95:. '.Ut:1-. 3::::: Zr CORESET 

o}tl- ~ ~ ~ ..2-£ BPL 0 l 1! fia ~ Jl, iaw ,<?_ l-7]..§..!i'-L:::L£1f-F-7 -9.l CORESET 1!fia 011 

u:J-4 BPL1!fia g_ W -y-5:. 9J9-. 
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[205] ~38., 717-l~-9.l 1LJ11§ 0 l ~ 1TI~ 78-9--, %71 {13t ~4 °l-\t£-=i 1:1J 0 l %~w 

y £ '.U 11. 0 19} :Q- ,<?_ 78-9--, uss9} css ~ %~ CORESEToil Ai T"'a ~ ~ ~ 0 1 

l:l}~~w y ~Ji:+. 0 19} :Q-,<?_ %~g_ -'flii}o:j l-J].§:..q.l_::=L~ 4 tI-woillll uss9} 

css-9.l <?1.3ll- .3ll-7-1l ~ 7-lJ,lw y£ ~Ji:+. oll ~ ~ oi, ii}Y-9-1 CORESETl-Jloil USS, 

CSS7} i1-'Eii} ~ 7-l o:j -¥-, USS/CSS ~ -'fl~ CORESET 9-1 £ Y E7 "6 A-11.§:.., 

USS/CSS ~ -'fl~ CO RESET 9-1 7-]-~ Wl:g ~/:E ~ USS(s)9t CSSZl.-9-1 pairing a1 .1jL 

1go] 4 BWoillll RRCAl.:=11§"6 1g g_ %ii}o:j 7-]A]~ 'T '.Ui::+. 

[206] 4 B-W ,<?_ cssoi] r.B ~ q 51 ~ g_ y<5] W u:i1 ii] l:g CSS~l- ~ 7-11 i::l BPLoi] u:}2} Rx 

Beam g_ 1i 7<j ii} 77 4, 1.--J] .§:.. q~ 3 oil 9-1 ii] Rx Beam O l 7-] 7<j ~ 'T £ ~J q. ~ alls.. 

ii}y-9-1 %71 {13t ~~1-Jloi] qy-9-l 0 l-\t£-=i ~~ 0 1 Jf-iiTI 9Jg 78-9--, Bw,<?_ 

ussoi] ~7-11¥1 °}\t£.:=I 1:l,Jo] Jf-~%71 {13t ~~oil r.B~£1-6:J-9.l RxBeamg_ 

CSS ~ 9 51 ~ iil- 71 -'fl~ Rx Beam..2..£ 7}7<j W 'T ~J 9-. :E ~ B W0 l 2r 71 -6:] ..2..£ 

Beam Management~ y<5] W u:i1 %71 {13t ~ ~oil r.B ~:; 7<j 77}7-l y<5] "if 'T 
9)-2..1:9 , B-W ,<?_ 7 }7-J- £1 -2- oil qj r-Jl O 1.§:.. ~- Ai Bd % 7 l {l 3t ~ ~ 9-1 7<j l=l ~ 7 l 1:fr-2..s.. 

CSS 9 51 ~ oil Ai A 1-% "if Rx Beam g_ 1i 7<j "if 'T '.U 9-. CSS oil r.B ~ Rx beam--2..s..Ai 

~ 7-11 ¥:l ussoi1 Ai Al-%~~ Rx beam0 l Al-%~ 77 4, :E ~ % 7] {13t ~ ~oil r.B ~ 

:;;sJol y<5]¥:111~ 7}7-J- £1-2- 0 11 y<5]~ %71 {13t ~~oil r.B~ :;;,sa ~4oil 

-2- 77 ii} o:j 1i ;;<j ~ 'T '.U q 

[207] 0 1 ,,,_Joi] Ai~ 4 BPL\!l£ CSS :E ~ CSS 117<j g_ -'fl~ CORESET 0 l 117<j ~ ~ 

l=lJ-'i}g_ ~I9l=l9}9-. 0 ]9} 1€1_-~, 4 BPL-9.l -9--<:-i ~-'fl7} 11;,sa~ 78-9--(e.g., 9- BPL, 

-¥- BPL 1g ), ~~£ 1g g_ ½ 0 171 -'fl ii] -9--<:-l ~-'fl 7} ~ ,<?_ BPLoi] r.B ii]Ai 1?1- CSS 

:E ~ css 117<a g_ -'fl~ CORESET0 l 117<J ~ y 9) 11. oll zl r.B, Ai 1:ld BPLoi] 

ii]l:gii}~ TxBeam0 l ¥..Wi::l %71 {13t_ ~~ 0 1 RxBeam#loi] ~7-11~~9-~. 

B W ,<?_ Rx Beam #1 g_ A}% ii}o:j cssoi1 r.B ~ ~ 4 <?..l E.. {H½ g_ 'T <5] "if 'T ~J q. 
:E ~' 2r BPL-9.l 1i ;;<j O l css oil r.B ~ CO RESET ;;<j l=l ~ £ 1-1 E7 "6 A-Jl _§:_ 1g 9-1 

;;<j l=l ~ ¥.. W"il- Y £ '.U 11. 

[208] 0 ]c7~-BPL-9.l-=j1-/--j,<?_ t!-W 0 l y<S]ii}~ A-lloi 7<j].:l ~ r-]]o]s]oi] c]~?ll 0 l§ 

u] ~ :E ~ ,:;z}~ g_ 117<a ii}~ r-]] j]_ c=l ~ 'T '.U 11. ~all£ Ai£ q ~ 27] 9-1 BPL 

pair~, :!; iil Rx Beam O l q ~ 27] 9-1 BPL pair~ oi] r.B ~ 27] 9-1 CO RESET~ :E ~ 

27] 9-1 %~ i1-Zl-~ 0 ] %~ ~ ,:;z}~ .1-Joil 117<J ¥:1 78-9--, BW ,<?_ 27] 9-1 CORESET~ 

¾ ii}4oi] -9--<:-i ~-'fl7} 9Ji::}.Jl 7}7<a"if 'T '.U9-. ol] ~ ~ oi, 1?1-~ CSS/USS7} 

~ ;7;1 ~ 78-9--, B w ,<?_ cssoi1 -9--<:-l ~-'fl 7} ~J q .Jl 7}7<a w 'T '.U i::+. 1?1-~ "f-

uss ~ 0 ] Ai£ ~ ;7;] ~ 78-9--, :; 7<j ~4. CORESET <?] 1aJ ~ :E ~ ~ c}<?]E.. {1½ 

yoi] u:}2} USS-9.l -9--<:-i ~-'fl 1g 0 ] 117<j ~ 'T 9J 9-. 

[209] :E ~ B W0 l a1 c:7 Rx Beam~ g_ ~ {l ~oil Ai ~ "'a "if 'T ~.Jl, Rx Beam~ 9-1 

;z}~~-9.l ~.1jl-7}Ai£ ~;7;]~ 78-9--, :!;7<3 RxBeamoil r.Bii}o:j ~jll OFDM{l~ 0 l 

?1] 0 1.§:.. u]~~774 :E~ ~jll OFDM {l~o] A}%~7-] ?jg_ 'T ~Joi 0 l= ~9-. 

0 l c:7 ~ 78 -9--, B W ,<?_ ii] l:g Rx Beam O l :3:j % ~ ~ CO RESET :E ~ % ~ i1-Z1-oil 
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~i5"}~ ~:<1] OFDM {J~01] REG/CCE7} upg5:l;i_] ~~9-2 7ftji5"}1:9, 1?}~ 

9-¾-{J~ 7lZ!-(duration)i ~Aa ~2 7J5t- ~:<➔l 71{1- 0 1 ½c-iS~ if..54-7} ~9-. 

[210] 142-1-Ai 7-]---%1 °1 _:g-%5:l ~ 7cJ .q- ~<>is=.. Rx Beam01l ~ ~ Aa J:l7} ~0}01= ~q. 
1?}~ CSS/USS :E~ USS/USS7} %~ 7-1---%1011 u1]3.[s 5:1 ~ 7J5f-~Ji 0 1 ~ %011 
_:g-{}~011 ~~RxBeam~ 0 1 Ai£ ~Z!-9- 2 9-~ 'cl-wt .q-~ ;?-'f-17}3:tt %1 
_:g-{l-011 ~~RxBeami A}%i5"}~ f %1 _:g-{}~011 ~~ ~2-}~S~½g_ -2-f 

-y -8] w -y s=.. ~l q. 'cl- 1?J.- 2 ~ Aa B Rx Beam~ 0 l ¾1] 5:1 ~ 7-}--'fi AJ-011 Ai ~ .q-~ 

;?-'f-17} 3:t2 %1 _:g-{l-9-1 T/-d g_ 14~ -Y ~Jq, 'cl-l?J.-2 l1] 0 1~ u]7d g_ <5] 0 1= ~7-l 

:E.~ .q-~ ;?-'f-17} 3f 2 %1 _:g-{l-9-1 TAd g_ 14~7-l ~-¥-~ 0 }~9} ~2 l:lJ-~-2-£ 

~Aaw T ~1i::i-. 
[211] - 1?}~ f BPL ~ 0 1 %~ ~ %71 {)_§_ ~ ~011 QCLB 7cJ .q- :E. ~ %~ ~ A~ ID01l 

c:a.7-11B 7J5f- 5f-~ ;?-'f-17} '5!-2 %1 _:g-{}t .q-~ ;?-'f-17} 3:t2 %1 _:g-{l-9-1 

TAd g_ 144~ -y ~l q, i ~Al ~ 2 7cJ 5f- '21-l?J.- 2 f BPL ~ g_ q ~ ~ -2-£ 

{}Zfc-i5"}2 5f-~ ;?-'f-17} '5!-2 %1 _:g-{}g_ ?=1] 0 1~ u]7d ~q. 
[212] -1?1-~ f BPL~ 0 1 %~ ~ 1j!J ~Aa CSI-RS$!} QCLB 7J5f-, 5f-~ ;?-'fl 7} ';!-2 

%1 _:g-{l- 0 1 5f-~ ;?-'fl 7} 3f 2 %1 _:g-{l-9-1 T/-d g_ 14~-~ -Y ~l 9-. i ~7-] 0l" 2 

7d 5f- 'cl- l?£ 2 f BPL ~ g_ q ~ ~ -2-£ {l-Zfc-i5"} 2 5f-~ ;?-'fl 7} ';!- 2 1§-011 _:g-{} g_ 

l1]ol~ ul]7d ~q. 
[2131 -1-11~1l=17r 1:§J-.l~-2-£ ~Aa ~-y ~q. i5"}11-9-1 coREsET ~011Ais=.. {J~ 

~£ :E.~ 7-}--%1 ~£ q~ RxBeam 0 1 ~Aa~ -y ~Jq, 142-1-Ai .q-~ ;?-'f-17}3¥"2 

%1 _:g-{}5l} ¾1] 5:1 ~ 7-}--%1 AJ-011Ai ~ 5f-~ ;?-'fl 7} '5!-2 %1 _:g-{l-011 ~~Rx 

Beam g_ .q-~ ;?-'fl 7} li 2 %1 _:g-{l-011 t-R ~ Rx Beam54- %~ i5"} 711 ~ Aa w y 

~J q. i.:.} ~ Rx Beam~ 0 l ~ Aa 5:11?:!. '21- l?J.- 2 l1] 0 l ~ u] 7d g_ y-8] ~ -y ~ q. 
[214] - '21-l?J.-9-1 3tl-'21-01l 14 ~ 9-. 0 1 ~ 1-7] 51~ 3.$!} '21-l?J.- Zl-9-1 £§_/-d (ambiguity) 0 ] 'n"-7} 

Ol ..Q... _;,.... Ol rl_ 
N,2 T N,'-'f, 

[215] <BPL 5l} CORESET {1·9-1 Association> 

[216] 1-1]51~3.~ J-}% 7}';~ 1:ld ~ g_ 6-'f-13.[s(sweeping)i5"}2, <S]ta" 1j!J01l ~~ Bl?J.-9-1 

~Aa ]il_j]_~ 71~-2-£41:ld ~£Ail:ll67}7}'o~-Bl?J.-~65~ s=..½~Y 

~Jq, 0 1~ 7]~-2-£ 1-7]~1~3.~ 4TxBeam0 l A}%5:l~ 7-}--%1 °J~ (e.g., 

Ai!!E:.cl]~ J.115, ·~¾ J.7]5 :E~ {J~ J.1l~)g_ ~Aai5"}j]_ '21-l?J.- 0 11711 ~~ -y ~q, 
[217] 0 li5"}011Ai~ ~¾g_ 71~-2-£ l:ld ~ %4°1 ~1:§5:17-l1?J.-,Ai£!Til1l~ :E~ {J~ 

i 9-1 B-'f-1 _£_ 1j!J ~ %4°1 Aa 9-1 ~ -y ~19-. 

[218] Bl?J.- 0 1 £~ ~¾~011 ~i5"}~ ~2-}~s 95113 g_ -y-8]i5"}~ ~2 ~~ 1iBl 

i g ~ ~ ~ -y ~12, ~ ~ i5"}7-l ~ 2 Rx Beam g A}% W 78 5t- '5!-2 SINR i -2-£ 

~i5"}~ -y{l Aa'o 0 1 ~:±.~-y ~Jq, 142-1-Ai '21-l?J.-2 1-1l51~3.£-¥-E1 ~tJ-~2 

BPL Aa sl_ 011 -2-77 i5"}~, ~ ~ ~ ~¾011 Ai ~~~Rx Beam g_ 0 ] -§-i5"}~ -y{l 

% 4 g_ -y -8] i5"} ~ ~ 0 l l:l r ~ ~ i5"} i.:.}. 

[219] 1i::l-W 0 1-y{l~CORESET~AaJ4-4BPL0 1 ~%5:1~ 7-}--%1°1 q~ 785f-, 1i:l-W 0 l 
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~ ~ .fL ~ % ~ g_ 4- fi] ii} 111+, -2-% ~ g_ 4- fi] if 4- 9) q. u:} ii- J-7 zt B PLO l 
:3:J %~ ~ £ Y Ei ~ J.1159} zt CORESEToJl ~ ~ ~ 4~~ 9 Si ts g_ 4-fi] -t] o]: 

ii}~ £1-jE7~ J.115~ <?J~lAl7'l~ -J! 0 l l:ll-'%1-~ii}q, 

[220] 0 liil-oJlJ-i~ ZfBPL0 l :3:)%£1~ £1..-jEi~ J.1l59tztCORESEToJl ~~ 

~ 4 ~ ~ cJ .n ts g_ 4- fi] -tTI O 1= iil-~ .2_ Y E1 ~ ;.-11 5 ~ <?J ~ 1 A 1 71 11 ~ ~ 1=u-~ ~ g_ 

1f 19 ~ q. 0 1-~ O:Jl Al ~ oJl J-7 B PL t 1.:ll 5 i'~ 3. ~ Tx Beam( s) J1} U W ~ Rx Beam( s) 

{1-~ linkage~ ~ulif 4- 9)9-. BPL ::-sj~~ UW-:; AJiil-711 Tx Beam:ilt Rx 

Beam~ 7-l-~ ~ g_ 7-l Al iil-~ Al -=i ~ ~ <?d 4- 9) 9-. S1:: ~ BPL AJ ~ ~ J-1-~ oJl :g-% 

~ ~ i¾-:g-% AJ ~£. 7-l Al~~ t-il 5i'~ 3.~ Tx Beam:ilt -t] t:a- Tx Beamol 

l-}%~ ~ 7-}~ AJ~~ 71~..Q..£. UW 0 l £1..-jEi~ -t]a]: ii}~ TxBeam(Set)g_ 

q-w -:; AJ ii} 711 Al .=I~~ iil-~ tiJ-~ ..Q..£ ~ lg"~ 4- 9) q, ~ ~ BPL t 11=1 ~ 12l oJl 

Z!-t:1-B QCL 7}Aj optj-Jl -t] ~ ~ 4-S:. 9) 9-. 

[221] (1) Example A: BPL ~ CORESET ~ AJ 

[222] t-il 5 i'~ 3. ~ BPL ~ £. CORESET g_ ~ AJ iil-Jl, ii] t:a- AJ ~ ~ AJ-~l 7-11 ~ Al -=i ~ ~, 

.!?E ~ MAC CE ~ g_ % ii} al U W oJl 711 ~ 1g-if 4- 9) q. O:Jl zi ~ iil-Lt~ 
CORESETLll oJl J-7 ~ iil-Lt~ BPL ~ 0 1 7}::-Sj ~ TS:. 9)..Q.. u:1, ~ ~ ii] 1% 
CORESETLlloJlJ-i ~ iil-4~ QCL 7}::-Sj~ :3:)%~ 4-£ 9)9-. 0 1 ~ ~-tTI t-il§i'~3.~ 

21- UWoJl 711 BPL~ -2-Y Ei ~ J.1159} ii] 1% BPL g_ ~l ~ 9-4-~ CORESET~(e.g., 

localized/distributed) g_ ~ AJ iil-Jl, zt CO RESET~£ CORES ET £ Y Ei ~ J.115 ~ 

~ AJ if 4- 9) 9-. al 71 J-7 BPLt ~ oJl J-7 t!-t~ ~ 0 1, Tx beam(s), Rx beam(s), Tx-Rx 

beam combination~ ~ E]£ Al -=i ~ ~ ~ 4- ~J 9-. Tx beam(s)..Q..£ BPL0 l 

Al -=i ~ ~ ~ 7cJ--9-, ii] t:a- BPL 0 l :3:) %~ ~ 7-l-~ oJl ~ ii}al UW t -t] 1% Tx beam(s)oJl 

~iil-al 7}7-J-½~ T~ "'a'o g_ ~9,x-g Rxbeamg_ 0 l¾iil-al _2_1..-jEi~ g_ 4-fi]if 

4- 9J c+. 

[223] 0 1 rrTI' CORESET £ 1..-j Ei ~ J.115 ~ ii] t:a- BPL _2_ 1..-j Ei ~ Ail 5~ J-7--!:! ~ 0 l 714, 

B w ~ BPL _2_ 1..-j Ei ~ J.115 ~ ii] t:a- CO RESET~ _2_ 1..-j Ei ~ J.115£ 7}Aj if T 
9) q, S1:: ~ ~ oJl J-7 All ~~!l ~ 0 1, 4 BPLoJl J-7 ~ UW-:; ::-sj All °7 Al .=I~~ oJl ~ ~ 

½ ~ % :s:.~ coRESET ~ ~ ::g-% All Ci ::-sa ~71- ¾~ ~ ~ css~ ~ Aa g_ ~ ~ 

CORESET0 l zt BPL ~ £ ~ ::-sj ~ T ~J q. O l u] css ~ AJ g_ ~ ~ CORESEToJl 

~ ~ _2_ y Ei ~ J.115 ~ ii] t:a- BPL~ -2-y Ei ~ J.115 oJl ~iil-7-l ~ g_ 4-£ ~ q, css 

~ ~ CSS ~ ~ ~ CORESET ~ USS9} ~ q ~ BPL0 fl ~ ii}al Aj ~ ~ 4- 9) 9-. CSS 

~ ~ css ~ ~ ~ coRESEToJl ~ ~ QCL 71-Aa 0 1 uss9-J- q 2 711 ~ ::-sa ~ 4-S:. 

~Jq, 

[224] .!?E~ BPL ~£ CORESET ~::-Sjiil-~ ,J! ~ UW 0 l 7}Aj t] 0 l= ii}~ UW Rx 

Beam~£ CORESET g_ A] .=1 ~~ii}~ -)!..Q..£ ~ ;<1] ~ 4-£ 9) 9-. 0 1 7cJ--9- BPL0 ] 

RXbeam7l¾..Q..£. ~AJ~ 4-£ ~Jq, uw 0 1 T~ifT 9)~ Rx Beam~£ 

CORESET(s) 0 l ~Aj ~ 4- 9)2, 4 CORESET~£ -2-Y Ei ~ J.115 ~ ~ ~Aj 0 1 

Al.=1~~ ~ 4- 9Jq, 
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[225] (2) Example B: CO RESET ~ BPL ~ .Aa 

[226] BPL3It CO RESET~ <?1 ¥1:-¥1:-Al ~ ~ .Aa ii}~ 9::. ct~ 1:1J ~ -2...£ zt CO RESET~.£ 

iiRT.J CORESET 0 l -3:]%5:1 ~ BPL0 l ~.Aa~ y-5:. 11c1-. 0 1 7a-9-, zt BPL~l ~~ 

5'.. Y E-1 "8 A~l .§. ~ CO RESET 5'.. y E-1 "8 A1l .§..£ ~ j1l ~ y 119-. zt CORES ET t 
iRT.J coRESET~l},1 7-l-%liil-~ 1&-1 -=g-{} £1-~ g_ 11-~ T 11ct. css11- ~.AaS:1 ~ 

coREsET t iR iJ i:a w ~- BPL T~l u:}4 coREsET ~ T 11- ~ .Aa ~ T £ 11 ct. 

9::.~ ctY~ css~ g_ ~iR ctY~ coRESET~ 0 1 ~.Aa~ 7cl-9-, cty~ 

CORESET~ ¾ ~-¥-CORESETt %~ii}lll ~.Aa~ y-5:. ~ct. ii}y-~ %71 {1~ 

~~~l 4fii}~ ctT~ 0 }\t.£-=:I 1=1J~~l ~ii}0:1 BPL 0 l c3"JAJ~ 7a-9-, iiTIT.J 

0 }\t.£-=:I ~ ~ 0 1 %~ ~ css~ ½~ %4 %£.£ }.}%ii}7l Ul1¾ 0 lct. 

[227] (3) Example C: BPL:il} CORESET ~ 7TI ~ -3:J ~ .Aa 

[228] Example A)3It Example B)~ 7a-9-, BPL ~.Aj/q-j 1:-J1°l.§. 9-7191-CORESET 

~ .Aj/q-j 1:11 °1 _§_ 9-717} ~~l ii}7-l ~ g_ 7a-9-, t-il .§.1l3.7} Zl BPL/CORESET 

AJ .Aa g_ A 1 -=r ¥l "8 w uii p 1-ct 5'.. ~ .AJ .!i!. ~ lfr~ iTI },1 A 1 -=r ¥l "8 iR O 1= ~ct~ i:a ~ 0 1 

11 ct. 0 1 ~ iiTI ~ iil-11 ~ iTI 1.--11 .§.1l=111- BPL ~ .Aa 34- coREsET ~ .Aa g_ & i%1-3:J ..2...£ 

Al-=r¥l"8'<3-l-2, 0 1 uii ~A~w T 11~ 5'..~AJ g_ iR~'<3-1-11 ~~ 11-.Aa g_ ~.Aaw T 

11ct. 

[229] zt BW t -A}{l ~ BPL 0 l 0 1-\:l -A}-%1 ~l},7 5'.. Y E1 "8 g_ '<3-} ~ ~ t ~ ~ 1cfl:ll ~ 

3':c-ll ii}£.£, BPL 5'.. y E-1 "8 A1l _§_ ~l }.7 T~ %4 g_ y-8] ii}~ ~ 0 1 l=ll-~~ '<3-}ct. 

0 l ~ CORES ET 5'.. y E-1 "8 All_§_ ~l-5:. % ~ '<3-} lll -3:j %~ T 11-2.. P1' ~ 34--3:J -2...£ 

B wt BPL 5'.. y E1 "8 A1l .§.91- CORESET 5'.. y E-1 "8 All .§.7} ¾~Sol ~ ,Al--%1 

6<3 <2=l ~l }.7 PDCCH ~l ~ ~ 5'.. y Sl "8 g_ T ii] w T 11 ct. 

[2301 ~ t!;Jl _£ BPL 5'.. Y E-1 "8 A1l .§. ~ BPL ~_£ ctT 1TI ~ .Aa ~ T 11-2.. n1, coREsET 

5'.. Y s1 "8 <2=l A 1 ctT 1TI ~ .Aa ~ T 11 ct. 1.--11 .§.1l=1 ~ B PL ~ .Aa ~1 iR iJ B PL g_ 

5'.. y E-1 "8 w T 11 ~ CORESET(s) .Aa .!i!. ~ _¥_ ~Al '117i Y-, 9::.~ CORESET ~.Aa ~l 

iTI iJ coREsET g_ -3:J %tR 0 1= iil-~ BPL .Aa .!i!. ~ ±~Al~ T 11 ct. 

[231] ct1?1-, css ~ ~ ~ CORESET t BPL 5'.. y E1 "8 A1l.§.9-l- ¾~5:17-l ~Ci 4 £ 

li W t CSS ~ ~ ~ CORES ET g_ 5'.. Y E-1 "8 W T -5:. 11 ct. }.7 .£ ct~ Tx Beam~ g_ 

%iTI ** A~l°1 .AJ_!i!.~ 1.--11c:~1.:=111- ~%iil-2, uwt 5'..YE-1"8 ~T~ 

~ 11-A1 ~ ..2...£.M1 ** A-11 °1 .Aa .!i!.~ y{l ~~ g_ ~~ T 11 ct. 

[232] ~lB_,BPL ~ CORESET .ATI~.Aa t ctgJI} iJ.- 0 1 yii]~ y 11ct. 

[233] (i) CORESET~ Al {}/9-11}-y A}~ 0 1 ¾-.AJ -3:j -2...£ TAJ Sol P1' tR 1-g CORESET~l 

<?_=! Al Sol~ BPL0 l %-3:J -2...£ ~7cl ~ T 11 ct. coREsETLll ~ BPL.Aa .!i!. ~ BPL 

~~_:::::_£TAJ Sol P1, t-il.§.1~ 3 ~ BPL ~ ~ _:::::~l uTI~ Sol~ BPL.Aa .!i!. ~ %-3:J -2...£ 

~ 7a ~ ..2...£ CORES ET O l uTI ~ Sol ~ BPL.AJ .!i!. ~ ~ 7a W T ~ct. 

[234] (ii) CO RESET 34- BPL5'..-¥- ¾-.AJ -3:J -2...£ 1?l- TAJ~ y 11 ct. 

[235] (iii) CORESET3It BPL5'.. f %-3:] ..2...£ ~ 7a ~ y 11 ct. CORESET ~ ~ _:::::9-l- BPL 

.AJ .!2.7} %Al ~l ~ 7a ~ T -5:. 11 ct. ◊=1 c:1 1R ~ CORESET:il} ◊=1 c:7 1R ~ BPL.AJ .!2.7} 
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[236] ~ ~ coRESET0 1 4 BPL ~ _£_ 11 Aa 5:1 .:il, ~AJ ~/l:ll ~AJ ~ 7} co RESET tc1~ _£_ 

11Aa%1 -y-£ ~Ji::}. 0 1 78-9--ZJ-BP(bandwidthpart) n}t:}BPL~ CORESETOl ~££ 

11 Aa 5:1 a-1 ° 1= "ci} ~ u 13 ° 1 ~Ji:+. 0 ii~, ~ A 1 -=r \g ~ -2. ti1 "5ll 2:::. ~ % 0 l 7 l ~ "ci} al 

CO RESET -9-1 7 l ~ ~ ~ Aa .!i3.. ~ g_ 5'.. T configuration building block-2...£. TAJ "ci} .:il, 

1-7] § 1~ 3-~ al 2-7 building block-9-1 ~ ~ !:: ~ g_ Aj -=r \g ~ t& 4- ~ q. 

[237] ~ ?;Jl £, sr.. i.:i E1 ~ ~ E11u4- 2r-111-4- Aa .!i3.. ~ ~:s=...£. 11 Aa 7} 1; "ci} o:i, 1-11 .§_ 1~ :1 ~ 

REG-CCE 11J I§, TxD, duration ~ t t:}-y-7] 11 Aa "o"} .:il -=r %Oil "o"} 4 ~ Zj­

CORESETOil 7-lAat& 4- ~Ji:+. qJ§1~:1~ BPLAa_!il..~ ~:s=.. A11§£ 11Aa"o}P=l 4 

CORESETOil u~ I§ 5:1 ~ BPL g_ 11 Aa i1- 4- ~J q, 

[238] ~~ 0 14r-~ % 0 171 ~"o"}al 1-1]§1~3-~ BP(bandwidthpart)~ 

adaptation/activation"o"} ~ 1=U-~ 4 %A}"ci} 711 CORESET/BPL g_ ~ 7a t& 4- 9] q, 

[239] tllB, NR-PDCCH ¾--8 t BPL ~ ~ 7d Oil 7JZ! "o"}al 0 1= "o"}l=9, tdl?J_-~ q4"-9-l 

BPL ~ AJ -9-1 NR-PoccH ~ w 7711 sr.. 11 s1 ~ "ci} :s=.. ~ 11 Aa %1 4- 9J i:+. tc1 l?J_- t i::i- ~ 

NR-PDCCH {J ~ ~ 9i q ~ BPL ~ Oil ;,7 NR-PDCCH ~ 5'.. Y E7 ~ "o"} £ ~ 11 Aa %1 -y-
01 ,1 
N, '-f, 

[240] 9-% BPL ~ AJ-9-1 NR-PDCCH 5'.. y E7 ~ g_ ~ -8] tdl?J_- Rx~ 11 Aa Oil -B-7-ll ~ 

l1}e-l-u]E7 ~ 0 1 AJ~ 7-ll~ A]-=:I1€~ ~~ MAC CE~ %-8] 11Aa%1 T 9]-2..P=l, -8~~ 

111-4 u l E7 ~ 0 l "@-1 i'- ZJ: 117-ll ~ ~ -8] .:il ~~ 5:1 a-1 ° l= ~ q. 

[241] DL A1] a-1 ~] \g-9-l ~~ ~ ~ ~ DMRS 'i}E1] 4 .:¥:.§ ~ 4 DL RS 'i}c:1] 4 ¥..§ ~ 

zJ:-9-1 i'-zl-(spatial) QCL 7}Aa 0 1 DL ;{-n 0, ~n \g -9-1 4---8 g_ ~ -8] 7-l A] %1 T 9] q, 

[242] tdl?J_- ~ Aa NR-PDCCH~ ~ ~ QCL-9-1 11Aa t RRC ~ ~ MAC CE Al .::I \g ~ g_ 

%-8] A1l i'-%1 4- 9] q, 

[243] :s=.. 13 t ~ ~rg -9-1 ~ ~ Al ojJ Oil 14 ~ 717-l ~ 4 B l?J_- z1:-9-1 "ci} is'J~ :1 A-11 a-1 Aa .!i3.. 

¾4---8 l:lJ~ -9-1 -8-;; g_ 1+£1-\R t+. <11_-;,1 11 rg ~ ~ %4 %~"o} ~ 11 rg t "'~ sr%l T 

~ t+. 

[244] £ 13 g_ %~"o"} 1?:! B l?J_- t 7] 7-l ~ -2...£.-¥- E7 % 71 --8~ ~ ~ g_ %-8~ % 71 --8~ ~ 

4-'8~9-(1305). tdl?J_-~ %71 --8~~ 4-'8W.2..£M7 7]7-1~4 "o"}f>J~3- %71~ %1 

4- ~ i:+. ,J,Jf>J~ :1 % 71 ~ ~ ~ ~ iili ~ ~ A-11 !:: 4Aa (Pl £Al ) 0 1 4='-7}~ -2...£. 

4- '6~ %1 4- 9J q. 

[2451 1cl-l?J_-t ~a-1£ "ci}Lf-9-1 4---8 l:ld g_ 0 1%"o"}al 7]7-l~-9-1 i:+4--9-1 ¾--8 l:ld ~ g_ 

~Aa~ ~4~ 717-l~Oil _!il...:il~i:+(1310). 

[246] 717-l ~ t u l?J_- -9-1 l:lJ ~ Aa _!il...:il Oil 71 ~"o}al tc1 ~ -9-1 4---8 ~ 4 717-l ~ -9-1 ¾--8 

l:ldzl--9-l l:ld <?il-ll(beamassociation) ;Ac3_!il..~ ~Aa~t:}(1315). ~ <?il-ll Aj_!il..~, tdl?J_--9-l 

4---8 ~ 4 717-l ~ -9-1 ¾--8 ~ ~ t 4---8 ~ 4 ¾--8 ~ 0 1 ~ 7-ll ~ l:ld ~(pair) g_ 

~ o, :s=.. 21n °1 AJ 7-l Al ~i:+. l:lJ cct 7-ll Aa li!. ~, 4 l:lJ ~Oil 4f-"ci} ~ ¾--8 l:lJ ~ 4---8 l:lJ 

% a-1-=- "ci} 1+-9-1 1:1J ~ ~ !:: ~ ¥.. W"o} 7-11+, ~ ~ ¾--8 1:1d ~ ~ !::9} 4---8 1:1d 

~~!::~ sr..¥ ¥..Wt& 4- 9Jt+. 
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[247] t1-1?J_-~ 717<1-;;--2-s_-¥-E-1 ~ '?17-11 ,Aa~~ 4-{l~t:l-(1320). 

[248] 717<1-;;-~ 1:lJ '?11-11 ,Aa~011 7l~-8"t◊=1-8"t-8-J~3.. All~ ,Aa~~ %{1-8"}..J1(1325), 

B 1?J_- ~ 1:1J '?1 1-11 ,Aa ~ 011 71 & -8"} ◊=1 -8"} -8-J ~ 3.. All ~ ,Aa ~ ~ Y-.s ~ % cl -c,}-8-J ~ 3.. 

All~ iTI\i-9-1 ~ cr~E- ~½g_ Al£~t:l-(133o). B1?J_-~ 1:lJ '?11-11 ,Aa~011 -9.liTI 

7<1 Al tl ~ ~ £ 27TI 0 1 ,AJ-9-1 ~ ~ 011 u:}c}Ai, %cl -8"}~~ 3.. All~ iTI ~ -9-1 ~ c}~E­

~ ½011 1st%~ 4-{l 1:1J g_ {i fia w 4- JJ t:l-. ~l z! t:R B 1?J_- ~ ~ ~ £ 21TI-9.l 1:1J % ~ 011 

t:R -8"} ◊=1 Ai s_ rr ~ 4-{l 1:lJ ~ g_ 4 4 {i fia -8"} ◊=1 % cl -c,}-8-J ~ 3.. All ~ iTI \i -9-1 

~ c}~E- ~½g_ Al-5=.W 4- JJt:l-. 

[249] ~ ~ £ 27TI 0 1 ,AJ-9-1 1:lJ % ~ ~ %~ Ai_!:! ll lll <?J ~ 011 Ai Ai 5- q ~ {l ~ ~ ,AJ-011 

44 {i fia ~ 4- JJ rr. 

[2501 1J1?J_-~ 717<1-;;--2-s_-¥-E-1 ~~£21TI 0 1,AJ-9.11:1J %~ 0 142i-{ifia~~ All~ 7<}-%1 

A-1]5-.(CORESET) ~ ~ lJ1?J_- 0 l ~ ~ £ 27TI 0 1,AJ-9.l ~ % ~ g_ 44 S'.. l,l E-7 ~ iTI 0 1= 

-8"} ~ £ l,l E-7 ~ A1l 5-. ~ %- ~ ~ £ -8"}4011 t:R ~ ,"Ac3 ~ ~ 4"{1 W 4" JJ 9-. 

[251] lJ1?J_- ~ All~ 7<}-%]_ A-115-. ~ 011 t:R-8"}0:j 44 q~ QCL(quasi co-location) 7},Aa g_ 

~ ~2--~ 4- JJ 9-. ~l z! t:R, B 1?J_- ~ All~ 7<1--%1 All 5-. ~ 44°1 Ai 5- q ~ 

CSI-RS(channel state information-reference signal)~ 4 QCL ~ ~ 9-..Jl 7},Aa W 4-

JJ rr. rr ~ ~1 £, B 1?J_- ~ All~ A-%1 A115-. ~ ¾ t1-1?J_-_ ~ ,Aa All~ ,Aa ~ ~ -'fl ~ Alll 

All~ 7<}-%1 A1l5-.~ CSI-RS(channel state information-reference signal)Q} QCL 

~ ~ q jl 7},Aa -8"} ..Jl, _:g-% All~ ,Aa ~ ~ -'fl~ All 2 All~ ;<}-%]_ A115-. ~ % 71 {1~ 

~ ~4 QcL ~~t:r..Jl 7},Aaw 4- JJrr. 
[252] £ 14 ~ ~ ~l:f] -9-1 ~ {:I Al ~l 011 re}~ 1¥-~ %{1 Al~ EJ (100)011 Ai -9-1 7] 7<] -;;-(105) 

~ t!-1?J_-(110)-9.l T,,_d g_ £Al~ ~~£ 0 19-. 

[2531 1¥-~ %{1 Al~ EJc100) g_ n~~--8"t◊=! Y-El-~ 71 -'fl iTI -8"}4-9.l 717<1-;;-005)4 

-8"} 4-9.l B 1?J_-(l lQ) g_ £}, l -8"} <;ct Al 'i}, 1¥-~ % {l }, 1 ~ EJ (100) ~ -8"} 4 ° 1 ,AJ -9-1 7 l Al -;;­

~ I :ct. ~ -8"} 4 ° l ,AJ -9-1 t1-1?J_- g_ .¥. ~-W 4- JJ q. 

[254] 717<1-;;-(105)~ %{l(Tx) 1:11°1£1 E:.£A11Ai(l15), {l~ ~3:71(120), %{171(125), 

%4-{l <?J-tllY-(130), ll£A1Vi(l80), Pll£cl(l85), 4-{171(190), {l~ ~3:71(195), 

4"{11:11°1£1 E:.£A1Vi(l97)~ .¥.~W 4- JJr} . .:::icl..Jl, tI-1?J_-(llQ)~ %{l(Tx) 

1:11°1£1 E:.£A11Ai(l65), {l~ ~3:71(170), %{171(175), %4-{l <?J-tllY-(135), 

TI:s_A1JJ-i(155), Pll£cl(160), 4-{171(140), {l~ ~3:71(155), 4-{l 1:11°1£1 

ll£A11Ai(l50)~ .¥.~W 4- JJr}. %4-{l <?J-tllY-(130, 135)7} 44 7l7<l-;;-(105) ~ 

B 1?J_-(110)01l Ai -8"} y-s_ £Al~~ JJ7<l 'il-, 717<1-;;-005) ~ B 1?J_-(l 10) ~ ~4- 1TI-9.l 

%4-'8 <?J-tll4~ -=?-tll-8"}..Jl JJq. u:}c}Ai, ~ ~l:f101l re}~ 7l7<l-;;-(105) ~ 

lJ1?J_-(110) ~ MIMO(Multiple Input Multiple Output) Al~ 1@ g_ 7<1-%1 ~9-. 3:: ~, ~ 

~T{:j 011 re}~ 717<1-;;-(105) ~ SU-MIMO(Single User-MIMO) MU-MIMO(Multi 

User-MIMO) uJ~ £-¥- ~ 7<l-%J. W 4- JJ 9-. 

[255] -c,}-8-J~ 3.. ,AJ-011 Ai, %{1 1:-]l 0 1 E-7 E:_s_A1JAi (115) ~ 5-. ?-R ~ 1:-]l 0 1 E-7 ~ 4"{1-8"} ..Jl, 

4-{l ~ 5-. ?-R ~ 1ofl O l E-1 ~ .¥. 1:'.}!-8"}◊=!, 51 ta -8"} ..Jl, 51 ta ti 5-. ?-R ~ 1:-11 ° l E-1 ~ 
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~ 1:;J ~ l:lc:J <5} jl ~;:?:<5}C9 (St:~ {J * u] ~ <5}~ ), ~::?:: {J * ~ (" t1] o] £1 {J * ~ ") g 

A1] _:g-~q. {J * ~;:?::71 (120) ~ 01 t1] 01 £7 {J * ~ 5lt 31}~ ~ {J * ~ g_ -y{! ~ 

77~<5}C9, 1J*~~ !::§ia g A1l.:g-~q. 

[256] {J * ~::?::71 (120) ~' t-1] 01 £7 ~ 31}~ ~ {J * ~ g 9-¾~<5}C9 °1 ~ %'871 

(125)s.. ~%~9-. 0lrrJ1, ztzt~ %'81J*,c:_ r-1] 01£11J*, :rrl-~~ 1J*, sr:~ 

A1l£~ {!.§_ ~~ 4-£ 9) q. ZrZr~ {J * ?7l 0ll"'i' 31}~ ~ {J * ~ 01 

'?14f-~.2..ii.. %'8~ -yS:. 9)9-. Ii}~~ {J* ~ ,<:_ ?:rrl-4- ~W 9-¾~(FDM), ~JJL 

?:rrl-4- ~w q¾~(OFDM), Al~W 9-¾~(TDM), St:~ 5.iE- ~w q¾~(CDM) 
,J.] sLOl .¢. Ol r-l 

p e. 2. I N, L---f. 

[257] %'871(125)~ 1J*~~ !::§ia g -y{!<5}C9 °1 ~ <5}4 °1-"'J-~ 0}\:tii...=z. 

{!.§_~_£_ ~~<5}.Jl, Sl:~, 01 0}¼££.=1. {!.§_~ g_ 2}7}~_2_s._ ;:?:~<5}C9(oj] ~ 

~ °1, ~ ~. ~ £7 ~' ~ ?:rrl-4- ~ zi B-1 EJ (upconverting) <5}C9, .!j!-{1 i] ~ g ¾ ~ 
%'8611 ~w~ <5}i5J~3. {!.§_~ ~J-]1-fu1:t . .=z.2-11?1, %'8 Cj--sll4(13o)~ ~J-]B 

<5} 15J ~ 3. '8 .§_ ~ B W ii.. ~ % ~ q. 

[258] t:1- w(110)~ -=r-"'a Oil "'1, 4-'8 Cj--sll 4(135) ~ 717-l ~ -2..ii..-¥- £1 ~ <5} 15J~ 3. {!.§_ ~ 

-y{!<5}C9 4-'8B {!.§_~ -y{!7l(140)ii.. A1].=g-~q. -y,871(140)~ 4-'8B {!.§_~ 

;:?:;<a <5} .Jl(oj] ~ ~ O,, ~ £7 ~, ~~. ~ ?:rrl-4- 9-¾zi B-1 EJ (downconverting)), 

::?::~aB'8.§_~ t:17-l~~-<5}a:l AJJ~~g ~'.;~1:t.1J*~::?::7l(l45)~ 4-'8B 

31}~~ 1J*~ g ~;:?:<5}C9 i]~ 2}~a g -'f-lii] 01 ~ Tiii..;._1l"'1(155)ii.. A1].=g-~q. 

[259] :er:~, {J* ~::?::7](145)~ ll_£.A71J-7(155)ii..1f-£7 <5} 15J~3.°1l ~~ ?:rrl-4- g lg-

2}~aj;l ~ 4-'8<5}2,4-'8B t-11°1£11J*~°1l ~ii] t-11°1£1 ~::?::~ 4--8"]<5}~, 

(%'8 B l.;n °1 £1 1J * ~ ~ 2}~a j;1 ~ ~) r-11 °1 £1 1J * 2}~a 71 ~ ~ '.; <5} 2, r-11 °1 £1 

{J * 2};;:<j j;J ~ g 4-'8(Rx) t-1] 01 £7 TI £A11J-7 (150)£ A1l .:g-~q-. 4-'8 t-1] 01 £7 

TI s..;._,v-, (150) ~ r-11 °1 £1 1J * 2}~a j;l % g ~::?::(~, 1J * 

t:1-u]~ (dernapping))<5} .Jl, t:-1 ~ £7 ~ l:lc:J (deinterleaving)<5} .Jl, 9 51 ta <5}C9, ~ %B 

.scli~ t-11°1£1 ~ ~T~l:t. 
[260] {J * ~;:?:7] (145) ~ -y{! t1] oj £7 ~£A7j},7 (150)°11 ~ ~ 77 ~ ~ Zf Zf 

717-] ~(105)°1] Al~ {J * ~;:?::71 (120) ~ %{! t1] 01 £7 ~s._A7j},7 (115)°11 ~ ~ 

77 ~ Oil ~ ii~ -"'J 12. ~ 0 l 1:t. 

[2611 BW(110)i':_ -"'J- 15J~3. -"'J<'>i]J-i, %'8 t-11°1£1 Tis..;._11J-1(165)~ .scli~ t-11°1£1 ~ 

77 ~ <5}C9, t1] 0 1 £7 {J * ~ g_ A1] _:g-~q. {J * ~;:?:7] (170) ~ t1] 0 1 £7 {J * ~ g_ 

-y{!<5}C9 9-¾~<5}.Jl, ~::?::~ -y-8°]<5}C9, {J*~~ !::§ia g %'871(175)£ 

A,1 .:g-w 4- ~ t:1-. %'871 (175) ~ 1J * ~ ~ !::.s ia g 4-'8 ~ 77 ~ <5}a:l, -"'J 15J~ 3. 

{!.§_~ ~J-]A]zlq . .=1.~jl %'8 Cj-El]Y-(135)~ ~1-]B-"'J 15J~3. {!.§_~ 

7]7-1~(105).2..s.. ~%~9-. Bw ~ 7]7-l~OilJ-i~ %'871 ~ 4-'871 ~ <5}Y-~ 

RF(Radio Frequency) %1;!.2..s.. .:,1--"'j ~ -yS:. 9)9-. 

[262] 7l7-]~(105)61]J-i, BW(l10)ii..1f-£7 -"'J 15J~3. {1.§_7}-y{! Cj-El]Y-(130)~ ¾ii~ 

-y{!5:l .J1, -y{!7l (190) ~ -y{! ~ -"'J 15J~ 3_ {!.§_ ~ 77 ~ S:l °7 AJ; ~ ~ g ~ '.; ~9". 
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0 1 °Pl {1 ~ ~s:71 (195) ~ 0 1 AJ ~ ~ g_ 7-7 e-1 'o}o:1' AJ'8"J'%f 3. 011 ~ in 'T{l ~ 

If}~~ {1~~ ~ r-11°11~1 {1~ ~AJ5<l ~ A,J.:g-~q. 'T{l r-!] 0 11~1 .v.s._A-l]l-7(197)~ 

r-J] 0 lE1 {1~ ~AJ5<] ~ 77e-l"o}6:1, B-1?£(1IO)s..-1f-E7 ~¾~ .§.clP:Q r-J] 0 lE1 ~ 

~T~t:r. 

[263] B_-1?£(110) ~ 7]7-1~(105) 44-9-1 lls._A-jjl-7(155, 180)~ 42i- B_-1?£(110) ~ 

7] 7-l ~(105)011 l-1 -9-1 %4 g_ 7-l Al ( 0:11 ~ ~ °7, All °7' 5:AJ' ~e-1 1g) ~ 11. 44 -9-1 

~£A1Jl-7 ~(155, 180)2. :sis._.:::rt@ .312=.~ ~ t:-J] 0 lE1 ~ A-p~J"o}~ i:il]Ye-1 

-fr 1J:! (160, 185) ~ 3lt 'ti~~ 'T '.U 9-. i:iJ] £ e-1 (160, 185) ~ .v. £A7jl-7 (180)011 

'ti ~ 5:1 °7 -2.. n1 ?1] 0 P§ A 1 ::::: 1@ , °7 ~ e-1 :Al O l Id., ~ ~ ~ If}~ (general files) ~ g_ 

A71)-~t:}. 

[264] .v.s._A-Jll-7(155, 180)~ zl..§.~cl(controller), P} 0 l3.s.. zl..§.~c7(microcontroller), 

P} 0 l3.s.. :sis._A-]jl-7(microprocessor), P} 0 l3.s.. ~-tt-E1(microcomputer) 1g .2..s..5:. 

~5?]~ 'T '.Ut:r. ~~' :sis._A-]jl-7(155, 180)~ "o}.:=.4'll°7(hardware) ~~ 

~ i'l] o-l (firmware), :{:~_§_ i'l] o-l, ~ ~ 0 l ~-9-1 ~ wail -9-1 in T ~ ~ "r 91 q. 

'o} 2=. 4'11 o-l ~ 0 1 % 'o} a1 ~ ~-i:g -9-1 ~ A 1 oii ~ T ~ 'o} ~ 7a --9--011 ~ , ~ w i:g g_ 

'T fi] "o} 5:. ~ T Aj B ASICs( application specific integrated circuits) ~ ~ DSPs( digital 

signal processors), DSPDs( digital signal processing devices), PLDs(programmable 

logic devices), FPGAs(field programmable gate arrays) 1g 0 1 :sI £A1] l-7 (155, 180)011 

TBl~ 'T ~Jct. 
[265] ~~, ~ 4'11 o-l 1+ :± :s:i: E i'll o-l ~ 0 1 % 'o}o:1 ~ wi:g -9-1 ~ AJ oii ~ g_ T ~ 'o} ~ 

7a.q-oi1~ ~wi:g-9-1711; ~~ %4~g_ 'Tfi]'o}~ -2..½,~7}~~ ~'Ti g_ 

¥.. ~ 'o} s=.. ~ ~ 4'➔1 o-l 1+ :± :sI E i'll o-l 7 t T Aa ~ 'T 91-2.. ~ , ~ w i:g g_ 'T fi] ~ 'T 
9Js=..~ TAaB ~i'llo-l ~~ :±:sI.§.i'llo-l~ lls._A,Jl-1(155, 180) i.Hoi1 TBl:5:l711+ 

u11-2..e-1O60, 185)011 A17-J:5:lo-l ~s..A-JJl-1(155, 180)011 -9.1in T%~ 'T '.Ut:r. 

[266] t:1-1?1-4 7]7-1~ 0 11¥-{i %{} Aj:::::_EJ(1..-J].§..lf~3.) l-} 0 1-9-11¥-{i CciE11Ill 0 l::::: 

:s:z: s..s.. ~-9-1 ?1] 0 1 °7 ~ 2. %{} A]::::: EJ 011 l-7 ~ ~ci ~ OSI(open system 

interconnection) yi:~-9-1 'o}-'fl 37n ?11°1°7 ~ 713'.:s.. A1] 1 ?1] 0 lo-l(Ll), A-112 

?-l] 0 l°7(L2), ~ A-113 ?1] 0 l°7(L3)s.. ~*~ 'T 9)11. %e-l ?1] 0 1°7~ AJ7l A-111 

?-11 ° l o-l 011 4f- 'o} ~ , % e-1 ~n ¥J. g_ % in ~a }l ~ ¾ l-7 Bl ::::: ~ Al] .:g-~ q. RR C(Radio 

Resource Control) ?-11 °1 °7 ~ AJ7l A-11 3 ?1] 0 1°7011 4:f-'o}~ UESiJ- tj] E .lf~ 3. l-} 0 1-9-1 

Al] °7 1¥-{i 7-}-%1_ ~ g_ A,l .:g-~q. B_-1?1_-, 717-l ~ 2_ 1¥-{i %{} 1..-Jl .§. -'f~ 3.SiJ- RRC 

?11°1°7 ~ %in RRC i:iJll-17-l ~ g_ jil~~ "r 9111. 

[267] 0 111-011 l-1 11 i:g B ~ 1-1 oii ~ 2. ~ wi:g -9-1 TAa Jl:± ~ 4 ~ ~ ~ 0 1 :± ~a ~ EH s.. 
~ WB ,?;! ~ 0 111. 4 TAa Jl:± ~ ~ ~ ~ 2. ~5:.-9-1 i:g 1-1 ~ ~ ~ 0 1 ~ ~ ~ 

{1 ~ ~ '<l ~ .2..s.. 2 ci 5:1°761= ~-q. 4 TAa Jl:± ~ ~ ~ ~ 2. 9- ~ TAa Jl:± 1+ 

~~4 ~w:5:l-7-l ~2. ~EHs.. ~1-1~ 'T '.Ut1. ~~, ~-¥-TAaJl:±~ ~1~~ 

~~ ~ g_ ~w'oto:1 ~ wi:g-9-1 ~1-1oi1 ~ TAa'Qt~ ?;ls=.. 7}'o"o}t:r. ~ wi:g-9-1 

~ 1-J oil ~ 011 l-1 11 i:g 5:1 ~ % 4 ~ -9-1 'i? l-1 ~ ~ 7a ~ "r 9111. o-l =- ~ 1-1 oil -9-1 ~-¥-
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TAJ O 1 4 ~ ~ t 11 ~ {1 A 1 o11 o11 ¥.. ~ ~ 'T 112, EE ~ i::i- ~ {1 A 1 o11 9.1 ~ 2 "or~ 

TAJ EE~ ~ ~ 31} iiI.J1l ~ 'T <U 11. ~()➔ ~a T ~ -'fl o11 "'1 ~ Al -3:J \'_]_ \'_]_ % -tl-7-ll 1} 117-1 
eJ- t 78 T <7sJ ~ g_ ~ ~"o} 0:1 {1 Al oil ~ TAJ "o} 77 L-} ½ ~ ~-9.1 & 7<j o1l 9i '6~ ;,~ .?.. ¾ 

78 Tc7sJ .2..s.. _¥_~Al ~ 'T 11 g t ::z} ~ "o} 9-. 
[26s1 ~ w~ t ~ w~ 9.1 7<a {] ~ 3?1 'T-3:J ~ ~ g_ 1,:10-i L-}7-l eJ-~ ~ -'fl o11 "'1 11 ~ 

~ 7<j ~ <'§ ER s.. T J1l ~ ~ 'T 11 g t ~ ~ ::z} o1l 711 ::z} ~ "o} q. 14 4 "'i , AJ 7 l 9.1 AJ ;,il ~ 
11 ~ t 5'_ ~ 1B. o1l "'i Ail ~-3:] .2...?.. '5~ ~ 5:1 °7 A7 ~ 0 } ~ 5:l 2 oil Al -3:j \'_]_ ~ -2...?.. 
2 ~1 5:1 0-i O l= ~ q. ~ W ~ 9.1 ~ -'fl ~ 11 -¥-~ ~a T <7sJ 9.1 ~ ?-1 -3:J '5~ ~ o1l 9.1 '5~ 
~ 7<a 5:10-i o 1= "o} 2, ~ w~ 9.1 i 1}-3:J ~ -'fl i-H o11"'19.1 5'_ ~ ~ 7a t ~ w~ 9.1 
~ -'fl ◊n ¥.. ~~ 11. 
{r ~ % O 1 % 7} 'o° .).a 

[269] AJ~tl ti}~- ~ 0 1 ~ w~ t 9-6J~ 3¥-~ %{} Al~ EJ o1l -3:j %~ 'T <U q, 
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7l7-l~..2...£]ff-1,AJ7l Bl?J.-9.l y{l 1:lJ4AJ7l 7l7-l~9.l ¾'8 1:lJ{l-9.l 1:lJ 

<?_=! 7-ll (beam association) /Sa~~ y{l ii}~ t!-7-ll; ~ 

AJ7J 1:lJ <?17-ll /Sa~ 611 71 ~ ii}a:1 AJ7l ii} t,-Jcj 3.. All °1 /Sa~~ 11-.s ~ %'2-1 

ii}"GJcj3.. All°1 ~TI\19.l ~ 4~5:. ~½g_ J-]S:.ii}~ t!-7-ll ~ ¥.Wii}Jl, 

AJ7l 1:lJ ~7-ll ;sa~~.AJ7l Bl?J.-9.l y{l ~4AJ7l 717-1~9.l ¾'8 1:lJ 0 l 

<?17-ll B 1:lJ %(pair) g_ ~ °1 S:. 27TI O l AJ 7-l J-1 ii} Jl, 

AJ7l Bl?J.-,c:. AJ7l 1:lJ <?17-ll ;sa~61l 9-lf>TI 7-lJ-lB ~°1s=.. 21TI 0 1AJ9.l 1:lJ 

~ ~ 611 rr}4J-i' AJ7l %'2-1 ii}"GJcj 3.. All °1 il] \19.l ~ 4~5:. ~ ½611 A}%~ 

y{l 1:lJ g_ ~ /Sa ii}~, ii} "GJcj 3. All °1 /Sa~ y{l 1:1J1. 

Al] 1 -fiJ- 0 11 ~1 °1 Ai ' AJ 7 l 1:lJ ~ 7-ll /Sa ~ ~ ' 

4 ~ %611 4fii}~ ¾~ ~ ~ T~ ~ % °1~ ii}y-9.l ~ ~ Ta16~ 

¥.Wii}71Y-,x.~ ¾'81:lJ ~Ta169}y{l 1:lJ ~Ta16~ £-9-¥.Wii}~, 

ii} -fiJ cj 3.. All °1 /Sa ~ T '8 1:1J 1. 

Al] 1 -fiJ- 611 ~1 °1 Ai ' 

AJ7l ~ °1 S:. 27TI 0] AJ9.l ~ % ~ ,<:. %~ A7--!:_l__ .u ~l] ~ LH 611 Ai Ai.£ 9- ~ 

{l ~ ~ AJ 611 4 4 ~ /Sa ~ ~ , ii} -fiJ cj 3.. All °1 /Sa ~ y{l 1:1J 1 . 

Al] I -fiJ- 611 ~1 °1 Al, 

~°1s=.. ii}y-9.l y{l ~ g_ 0 ]%ii}a:1 t:tY9.l ¾~ ~~ g_ :;;sa~~4~ 

AJ7l 717-l ~611 ~.ll ii}~ tc.-7-ll ~ t:7 ¥. Wii} Jl, 

AJ7l ~ ~ 7-ll /Sa~~ AJ7l B l?J.-9.l :; /Sa ~ 4 ~.ll 611 71 ~ii}a:1 ~ ~ 2t1 

~ ~, ii} "GJcj 3.. All °1 /Sa~ T~ l:lJ 1. 
Al] 1 -fiJ-611 ~1 °1 Ai' 
AJ7l tc_-i?J_-,<:_ AJ7] 7l7-l~..2...£1f-Ei AJ7l ~°1S:.27TI 0 ]AJ9.l ~ %~ 0 ] 

44 ~/Sa~:::: A1]°1 7-}-'fi A·fE(CORESET)~ ~ AJ7l Bl?J.- 0 ] AJ7l ~°1S:. 

27TI 0 ] AJ 9-l 1:lJ % ~ g_ 44 £ 1-lE-i cj f>TI 0 1= ii}~ £ t.l Ei cj Al].§..~ % 

~°1s=.. ii}11-61l ~~ /Sa~~ y{lii}~. ii}"GJcj3.. A1l°1 /Sa~ y{l 1:1J1. 

Al] 5 -fiJ- 611 %'_ °1 Al, 

AJ7l tc_-i?J_-,<:_ AJ7l A1]°17-}-'fi A7].§..~61l ~ii}a:1449-~ QCL(quasi 

co-location) 7} /Sa g_ ~ % ii}~ , ii} -fiJ cj 3.. Al] °1 /Sa ~ T {l l:lJ 1tl . 

Al] 6 -fiJ- 611 ~1 °1 Ai , 

AJ7l tc_-i?J_-,<:_ AJ7l Al]°17-}-'fi A7].§..~ 44°] Ai.£ q~ CSI-RS(channelstate 

information-reference signal)~ 4 QCL ~ ~ q Jl 7};:;sa ii}~, ii} t,-Jcj 3.. Al] °1 

/Sa~ y{l 1:1J1. 

Al] 6<5J-ol] ~J °1 Ai, 
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AJ7l B-W;:. AJ7l Al]oi A}~ J.7]..§.~ % BW-~Aj Al]oi Aj_!i!.~ -$-1~-Al]l 

Al] oi A}~ J.7] ..§. ~ CSI-RS(channel state information-reference signal).9t QCL 

Sol~ q .TI 7}Aj ii} .TI, {!-% Al] oi Aj .!i!. ~ -$-1 ~ Al] 2 Al] oi A}-'t!_ J.7] ..§. ~ % 7] 

{1§_ ~ ~ii-} QCL 5ol ~ 9-.TI 7}Aj ii}~, ii}ii"J~ 3-. Al] oi Aj _!i!. T{l 1=1J-~. 
Al] 1 t>J- 611 ~1 oi Ai, 

AJ7] B w ;:_ AJ7l 3:1 oi 5:. 27TI ~ l:ld ~ ~ 611 t-TI ii}<'ij Ai£ q ~ T{l l:ld ~ g_ 

ztzt 11.;;sjii}<'ij AJ7l %?-1 ii}ii"J~3-. Al]oi ~TI¥!~ ~ 4~2=- ~½g_ 

A].5:.ii}~, ii}ii"J-~3-. Al]oi Aj_!i!. T{l l=lJJ{l. 

-1¥-~ %{1 A]~ ~41 oJ] Ai 71 Al ~ 0] ii} ii"J~ 3-. All oi ;;sj .!i!. ~ ¾{l ii}~ l:lJ~ 611 

'.Joi Ai, 

BW~ T{l l=ldi!-} ,,_J7l 7lA]~~ ¾{l l=ld{t-~ l=ld '?.'17-l] (beam association) 

Aj_!i!.~ AJ7] BW61l ¾{Iii}~ t!-7-l]; ~ 

AJ 7 l l:ld '?.'! 7-l] Aj .!i!. 611 7 l & ii} <'ii AJ 7 l ii} ii"J ~ 3-. Al] oi Aj .!i!. ~ Y· 2 ~ % ?-1 

ii}ii"J~3-. Al]oi ~TI¥J.g_ ¾{Iii}~ Bl-11~ ¥..Wii}.TI, 

,,_J7l l=ld '?.'17-l] Aj_!i!.~,,,_J7l BW~ T{l l=ldi!-},,_J7] 7lAl~~ ¾{l l=ld 0 ] 

<?17-l] ¥1 l=ld ~(pair) g_ 3:1 oi s=._ 27TI O] ,,_J Al A] ii} .TI, 

AJ7l %?-1 ii} ii"J~ 3-. Al] oi iTI ¥1 ~ ~ 4~2=- ~½611 A}%~ T{l ~ ;:_ AJ7] 

l:ld <?17-ll Aj.!i!.oJl ~<STI AlA]tl 3:loi£27TI O]AJ~ l:ld ~~611 u:J-4Ai 

~ Aj Sol ~ ' ii} ii"J ~ 3-. Al] oi ;;sj .!i!. ¾ {l l:lJ l{l , 

Al] 10 t>J-oJl ~1 oi Ai' 

AJ7l 3:J oi S:.. 27TI 0 1,AJ~ l:ld ~~;:. %<?l A7--!:!_ :.rr ?i] ~ LH 61lAi Ai£ q~ 
{l ~ ~ AJ oJl zt zt ~ Aj Sol ~ ' ii} ii"J ~ 3-. Al] oi Aj .!i!. ¾ {I l:lJ ~ . 

Al] 10 t>J- oJl ~1 oi Ai ' 

3:loiS:.. ii}y.~ T{l l=ld g_ 0 ]%ii}<'ij 9-T~ ¾{I l=ld ~ g_ ~;;sj~ ~ii-}~ 

AJ-7] B-W£-1f-E-7 T{lii}~ Bl-11~ C7 .:t.Wii}.TI, 

,,_J 71 ~ <?17-ll ;;sJ & ~ ,,_J 71 B w ~ ~ ;;sJ ~ i!-l- &.TI 0n 71 1:fl-iit <'ii ~ ;;sJ t1 
~ ~' ii} ii"J~ 3-. Al] oi Aj .!i!. ¾{I l:lJ ~. 

Al] 10 t>J-on ~1 oi Ai, 

,,_J7l 7lAl~;:. ,,_J7l BW61l ,,_J7l 3:loi£27TI 0 ],,_J~ l=ld ~~ 0 ] ztzt 
~Aj5ol~ Al]oi A}-'t!_ J.7]..§.(CORESET)~ ~ AJ7l BW 0 l AJ7l 3:loi£27l] 

0 l AJ ~ l:ld ~ ~ g_ zt zt .2_ y E-1"1
~ <STI O l= ii}~ .2_ 1-j E-7 ~ J.7] __§_ ~ % 3:1 oi s=._ 

ii}y.on t-TI~ Aj_!i!.~ ¾{Iii}~, ii}ii"J-~3-. Al]oi Aj_!i!. ¾{I l:lJJ{l. 

Al] 13 <5J-oj] ~1 oi Ai , 

,,_J7] Al] oi Al-~ J.1].s ~ 611 t-llii}<'ij ztzt q~ QCL(quasi co-location) 7};:;sj 0] 

3:1%Sol ~, ii}ii"J~3-. Al]oi Aj_!i!. ¾{l l:lJJ{l. 

-1¥-~ %{1 A]~~J611Ai ii}ii"J-~3-. Al]oi Aj_!i!.~ T{lii}~ BW61l ~loiAi, 

"T-{171; ~ 

AJ·7l T{:171~ Al]oiW-2..£M17lAl~-2..£-1f-E-7,AJ7l BW~ T{l l=ldi!-} 
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AJ7l 717-l ~ ~ ¾{I l:lJ Z}~ l:lJ <t!. 7-ll (beam association) 7-cJ li!_ ~ "y-{l ii} jl, 

AJ 7 l l:lJ <t!_ 7-ll 7-cJ li!.. oJl 7 l 3:. ii}~ AJ 7 l ii} "8"J: ~ 3. A1l °"i 7-cJ li!.. ~ 4 2 ~ % ~ 

ii} "8"J: ~ 3. A1l ~ ~TI 1@. ~ ~ 4 ~ E- ~ ½ g_ Al s:.. ii}~ n: £ AlAi ~ ¥.. Wii} jl, 

AJ7l l:lJ <t!.7-ll fiali!.~. AJ7l B~~ "y-{l l:ld3!} AJ7l 717-1~9.l ¾{l l=ld 0 l 

<t!. 7-l] ¥:1 ~ ~(pair) g_ ~ ~ £ 27TI O l AJ 7-l Al ii} jl, 

AJ11 n:£A1Vi~ AJ11 l:lJ <t!.7-ll fiali!.oJl 9-l-fiTI 7-lAJ¥J. ~~s:..21TI 0 1,AJS?.l l:ld 

~~oJl u:}2}J.7,AJ7] %~ ii}-8"J:~3.A1]~ ~TI1@.9.l ~4'{}E-7i3½oJl A}%~ 

.¢:..J..l l:ll ..Q.. ;_.:i .A08 iil .:'= rt~ 
1L:.P2.2 r1-,1......:.-=. 0 

1¥-~ %{1 Al .6. \;,~ 0 ll J.7 ii} "8"J:~ 3. A1] °"i ficl li!. ~ ¾{I ii}~ 717-l-~oJl ~l C>i J.7' 
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[0001] 

METHODS AND APPARATUSES OF DETERMINING QUASI CO­
LOCATION (QCL) ASSUMPTIONS FOR BEAM OPERATIONS 

CROSS-REFERENCE TO RELATED APPLICA TION(S) 

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 (CORESETs). 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 CORESETs are configured to a UE. 

SUMMARY 

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

1 
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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 CORESETs 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 CORESETs. 

2 



WO 2020/088295 PCT/CN2019/112403 

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 CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0012] Fig. 2 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0013] Fig. 3 is a schematic diagram illustrating multiple CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0014] Fig. 4 is a schematic diagram illustrating multiple CORESETs 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 CORESETs configured for a UE, in 

accordance with an example implementation of the present disclosure. 

[0018] Fig. 8 is a schematic diagram illustrating multiple CORESETs 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 50 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 

a network. 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 50 

Core (50C), 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 (RA Ts): Worldwide Interoperability for Microwave 

Access (WiMAX), Global System for Mobile communications (OSM, often referred to as 20), 

OSM Enhanced Data rates for OSM Evolution (EDGE) Radio Access Network (OERAN), General 

Packet Radio Service (GPRS), Universal Mobile Telecommunication System (UMTS, often 

referred to as 30) 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 5GC), 
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NR (often referred to as 50), 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 SOC, a next generation Node B 

(gNB) as in the 50-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 

UEs 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., 50) 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 3rd 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 "f' 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 CORESETs, 

for a single cell operation or for an operation with Carrier Aggregation (CA) in the same 

frequency band, 

[0036] 

> 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 CORESETs contain the CSS, the UE may select the CO RESET 

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 CO RESET 

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. 

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 

POSCH (e.g., which means a time interval between the last symbol of the PDCCH carrying the 

DCI and the first symbol of the POSCH) is less than a threshold (e.g., Threshold-Sched-Offset), 

the UE may assume that the Demodulation-Reference Signal (DM-RS) ports of the POSCH 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 CORESETs 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 POSCH is different from 

that of the DM-RSs of a PDCCH overlapping the POSCH 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 POSCH and the CO RESET 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 CORESETs 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 (PECH) block. In some other implementations, the non-monitored CO RESET 

may be a CORESET configured for a UE that operates under a Discontinuous Reception (DRX) 

mode. 

[0041] NON-MONITORED CORESET FORA DEFAULT POSCH BEAM 

[0042] In some implementations, a non-monitored CORESET may be used for a beam 

indication for receiving a POSCH 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 POSCH is less than a threshold (e.g., Threshold-Sched-Offset), the UE may assume 

that the DM-RS ports of the POSCH 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., CO RESET) with the lowest CO RESET 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 CORESETs 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#l 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 

POSCH 106. CORESET#l 102 may not be monitored by the UE due to, for example, priority rules 

(e.g., CORESET#l 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 CO RESET# 1 102 is associated with a non-monitored search space that is 

configured with a first search space ID, 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#l 102 has the lowest CORESET ID, if the 

scheduling offset 11 between CORESET#2 104 and the corresponding POSCH 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#l 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 CO RESET having the lowest CO RESET 

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 CORESETs to 

monitor according to a predefined priority order (from high priority to low priority): 

1) CORESET associated with a CSS; 

2) CORESET associated with a search space having the lowest search space ID; 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 CORESETs 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 CORESETs, 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 
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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 

CORESETs (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 CORESETs, 

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 CORESETs that UE does not monitor are transparent to the UE, and treated 

as blank REs in the corresponding slots; or 

> at least, the CORESETs 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 DCI. 

[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 
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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 CORESETs, 

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 CO RESET 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 CORESETs, 

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 



WO 2020/088295 PCT/CN2019/112403 

[0068] 

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 CORESETs 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 CORESETs ( e.g., within one or 

two OFDM symbols). 

Option #3 

[0069] In this option, the UE may override the QCL assumption of the non-monitored 

CO RESET 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 CORESETs, 

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 CORES ET. 

[0072] NON-SELECTED CORESET FOR RADIO LINK lVIONITOR (RLlVI) RS 

SELECTION 

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

follows: 

> the UE 1s not required to use an aperiodic or semi-persistent RS for radio link 

monitoring, and 
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> the UE selects NRu.1 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 CORESETs 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 CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 2, the UE 

is configured with CORESET#l 202, CORESET#2 204, and CORESET#3 206, where 

CORESET#l 202 overlaps CORESET#2 204 in at least one symbol in the time domain. 

[0075] Assuming that CORESET#l 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 CORESETs configured to the UE. An example RLM RS selection 

process is described below: 

> the UE 1s not required to use an aperiodic or semi-persistent RS for radio link 

monitoring, and 

> the UE selects NRn1 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 CORESETs 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 TCI-state to monitor. 

[0079] 

[0080] 

Case 2.2 

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 POSCH transmitted in the same symbols as 

the aperiodic CS I-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 POSCH, 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 POSCH (assuming that the scheduling 

offset between the reception of DCI and the POSCH is larger than, or equal to, a threshold), and 

> if there is no POSCH transmitted in the same symbols as the CS I-RS, the default QCL 

assumption of the aperiodic CSI-RS may be derived from the CORESET with the lowest 

CORESETID. 

[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 CORESETs 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, CO RESET# 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#l 302 has the lowest CORESET ID and is not monitored 

by the UE, based on the above-described process, CORESET#l 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. 
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[0086] In view of this issue, in some of the present implementations, the CO RESET with the 

lowest CO RESET 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 CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. As shown in Fig. 4, the UE 

is configured with CORESET#l 402, CORESET#2 404 and CORESET#3 406. CORESET#l 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#l 402 only, or 

monitor both of CORESET#l 402 and CORESET#3 406 simultaneously. If the UE monitors 

CORESET#l 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#l 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#l 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#l 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#l 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#l 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 POSCH 504 or resource 506 

carrying the aperiodic CSI-RS are described below. 

[0095] Case 3.1 

[0096] In this case, the QCL assumption of POSCH 504 may follow the QCL assumption of 

CORESET#2 508 that overlaps POSCH 504 in at least one symbol in the time domain. For 

example, the UE may assume that the DM-RS ports of POSCH 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 CORESETs 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 POSCH and the 

CORESET are in different CCs). 

[0098] Case 3.2 

[0099] In this case, after a successful decoding of the DCI scheduling POSCH 504, if only 

POSCH 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 POSCH 504, even if the reception of POSCH 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 

POSCH in the time domain over at least one OFDM symbol, the aperiodic CSI RS may follow the 

same QCL assumption(s) as the aligned POSCH symbols. 

[00101] Case 3.3 

[00102] Currently, there is no clear wording on a deprioritized POSCH whether its QCL 

assumption should be maintained, invalidated, or overridden by the overlapped CORESET. 

Example solutions for this issue are described below. 

[00103] Case 3.3.1 
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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 CORES ET ( 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 PD SCH 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 CO RESET ( 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#l 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 CORESETs 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 POSCH 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#l 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#l 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 CO RESET ( 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 POSCH 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 CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. In the example 

implementation, the UE may receive DCI from CORESET#l 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 CORES ET. 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 CORESETs configured for a UE, in 

accordance with example implementations of the present disclosure. In the example 

implementation, the UE may receive DCI from CORESET#l 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 

CORESETs 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 POSCH from a PDCCH and apply a QCL assumption for 

reception of the PDCCH to receive the POSCH, 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 POSCH 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, m 

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, 1/0 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 

22 



WO 2020/088295 PCT/CN2019/112403 

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 CORESETs, 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 CORESETs 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 (CORESETs) 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 (POSCH) from a Physical Downlink Control Channel (PDCCH); and 

apply a Quasi Co-Location (QCL) assumption for reception of the PDCCH to receive the 

POSCH, 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 POSCH is less than a threshold; 

wherein the PDCCH is transmitted in one of a set of one or more monitored CORESETs, 

and the one of the set of one or more monitored CORESETs 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 

(CORESETs) 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 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 a set of one or more monitored CORESETs. 

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 a resource 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 CORESETs, 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 CORESETs in at least one symbol in the time 

domain. 

17. The method of claim 11, wherein the plurality of CORESETs 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 (POSCH) from 

the first CORESET; and 

applying, by the UE, a second QCL assumption of a second CORESET to receive the 

POSCH 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 POSCH is less than a threshold; 

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

domain. 

19. The method of claim 18, wherein the second CORESET is a non-monitored CORESET 

m 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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symbol of corresponding POSCH 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-PresentlnDCI is set to 'enabled' and tci-PresentlnDCI is not configured, if t of/seiis 

less than the threshold Threshold-Sched-Offset, the UE may assume that the DM-RS ports of POSCH 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 POSCH, 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 
POSCH reception. But, like L TE, the other QCL parameters indicated by the TCI states applied for AP­
CSI-RS can be used instead of directly following the scheduled POSCH 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 Dl includes: (1) monitoring at least one of a plurality of 
CORESETs configured for the UE. The difference between claims 1, 10 and Dl 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). 

[7] 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). 
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Atty Docket: 64365-0017 
(HANN002-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: 
(QCL) ASSUMPTIONS FOR BEAM 
OPERATIONS X 

Mail Stop: Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

AMENDMENT 

Group Art Unit: 2469 

Examiner: Afshawn M. Towfighi 

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

August 19, 2022 
(Date of Deposit) 

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

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. 
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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 OPERA TIO NS 

64365/0017-43637607vl 



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. 

Obiection 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. 

Reiections 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 Subiect 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. 

64365/0017-43637607vl 



U.S. Patent Application No.: 17/313,283 
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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 

64365/0017-43637607vl 

Respectfully submitted, 

COLE SCHOTZ, P.C. 

/Marcella M. Bodner/ 

By: Marcella M. Bodner 
Reg. No. 46,561 
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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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0MB 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 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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. 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)). 

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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1. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

Response to Arguments 

2. Applicant's arguments, see pages3-4, filed 8/19/22, with respectto claims 1-19 have been fully 

considered and are persuasive. The rejection of 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 clearly labeled "Comments on Statement of Reasons for Allowance." 

Conclusion 

1. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to 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 a re 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 (Al R) at http://www.uspto.gov/interviewpractice. 



Application/Control Number: 17/313,283 
Art Unit: 2469 

Page3 

If attempts to reach the examiner by telephone a re unsuccessful, the examiner's supervisor, la n 

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 Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional 

questions, contactthe 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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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 

L31 9 

L32 80095 

L33 16 

L34 2 

L35 373 

L36 201 

L37 79 

L38 799 

L39 456 

L40 174 

L41 82908 

09/01/2022 02:41 :27 PM 
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QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
assumption with 
("channel status 
information" "CSI-RS") 
with lowest 

("20200145982"). PN. 

lowest ADJ coreset 

lowest ADJ coreset 
WITH qcl 

lowest ADJ coreset 
WITH qcl SAME 
assumption 

coreset nears ("csi-rs" 
"channel state 
information") 

((("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. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PGPUB; USPAT; OR 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

OFF OFF 

OFF OFF 

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 
10:01 AM 

2022/06/02 
10:02 AM 

2022/06/02 
10:03 AM 

2022/06/02 
12:51 PM 

2022/09/01 
01 :42 PM 

2022/09/01 
01 :42 PM 

2022/09/01 
01 :42 PM 
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L42 82908 

L43 30 

L44 5 

L45 3 

L46 456 

L47 174 

L48 2 

L49 5726 

LSD 521 

L51 84 
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H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with 
"csi-rs" with assumption 
with qcl) 

"13" and (bwp and 
coreset and qcl and CSI 
and monitor$3 and 
search and 
reference).clm. 

LS 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).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

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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LSS 2 

L56 456 

L57 174 
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L59 82908 

L60 30 

L61 5 

09/01/2022 02:41 :27 PM 
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QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
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. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with 
"csi-rs" with assumption 
with qcl) 

"13" and (bwp and 
coreset and qcl and CSI 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PGPUB; USPAT; OR 
USOCR; DERWENT) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

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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L62 3 

L63 456 

L64 174 

L65 2 

L66 5726 

L67 521 

L68 84 

L69 13 

L70 82908 

L71 19 

09/01/2022 02:41 :27 PM 
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and monitor$3 and 
search and 
reference).clm. 

LS 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).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
assumption with 
("channel status 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

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; 
USOCR; DERWENT) 

L73 439 lowest ADJ coreset (US-PG PUB; USPAT; 
EPO; JPO) 

L74 237 lowest ADJ coreset (US-PG PUB; USPAT; 
WITH qcl EPO; JPO) 

L75 94 lowest ADJ coreset (US-PG PUB; USPAT; 
WITH qcl SAME EPO; JPO) 
assumption 

L76 949 coreset nears ("csi-rs" (US-PG PUB; USPAT; 
"channel state EPO; JPO) 
information") 

L77 3 ("11057896" OR (US-PGPUB; USPAT) 
"20190174466" OR 
"20200145982").pn. 

L78 3 ("11057896" OR (US-PGPUB; USPAT) 
"20190174466" OR 
"20200145982").pn. 

PE2E SEARCH - Search History (Interference) 

Ref# Hits 

N18 0 

N19 1 

09/01/2022 02:41 :27 PM 
Workspace: cheng_chen 

$earch Query DBs 

(QCL and CORESET (USPAT) 
and "CSI-RS" and 
assumption and 
aperiodic and monitored 
and search and 
space).clm. 

(QCL and CORESET (US-PGPUB; USPAT) 
and "CSI-RS" and 
assumption and 
aperiodic and monitored 
and search and 
space).clm. 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR ON 

OR ON 

Default Plurals 
pperator 
OR OFF 

OR OFF 

OFF 2022/09/01 
01 :42 PM 

OFF 2022/09/01 
01 :42 PM 

OFF 2022/09/01 
01 :42 PM 

OFF 2022/09/01 
01 :42 PM 

OFF 2022/09/01 
01 :42 PM 

ON 2022/09/01 
02:14 PM 

ON 2022/09/01 
02:14 PM 

British rTime Stamp 
Equivalents 
OFF 

OFF 

2021/02/18 
08:10 PM 

2021/02/18 
08:10 PM 
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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.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. 

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. 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)). 

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 inspections 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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FIRST NAMED INVENTOR 

CHIEN-CHUN CHENG 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 
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CONFIRMATION NO. 
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ART UNIT PAPER NUMBER 
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MAIL DATE DELIVERY MODE 
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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) 



Notice of Allowability 

Application No. 
17/313,283 
Examiner 
AFSHAWN M TOWFIGHI 

Applicant(s) 
CHENG etal. 
Art Unit I AIA (FITF) Status 
2469 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence 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.~ This communication is responsive to IDS filed 7/18/22. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

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

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 7/18/22. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ 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 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220919 
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Doc code: IDS PTO/SB/0Ba (01-22) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 05/31/2024. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 17313283 

Filing Date )021-05-06 

INFORMATION DISCLOSURE First Named Inventor I i:,hien-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 12469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Afshwan M. Towfighi 

Attorney Docket Number 164365-0017 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~1057896 Q021-07-06 Cheng,etal. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20190174466 Q019-06-06 ~hang 

2 20200145982 R020-05-07 Cheng,etal. 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 ~08111286 CN 2018-06-01 gTE Corporation 

2 ~13039740 CN 2021-06-25 l=G Innovation Co. Ltd. 

EFSWeb 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT vJHERE LINED THROUGH. /A.M.T/ 



Receipt date: 07/18/2022 17/313,283 - GAU: 2469 

Application Number 17313283 

Filing Date 2021-05-06 

INFORMATION DISCLOSURE First Named Inventor I Chien-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 2469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Afshwan M. Towfighi 

Attorney Docket Number 64365-0017 

3 ~874668 EP 2021-09-08 ;::G Innovation Co. Ltd. 

4 eo2141019446 N 2021-04-30 l=G Innovation Co. Ltd. 

5 eo22so604a JP 2022-01-17 :::G Innovation Co. Ltd. 

6 ~0210076989 KR 2021-06-24 :::G Innovation Co. Ltd. 

7 eo18015901 WO 2018-01-25 ,_G Electronics Inc. 

8 eo2008829s WO 2020-05-07 l=G Innovation Co. Ltd. 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 
NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
~TE Simultaneous transmission and reception of different channels and reference signals; Rl-1805830 3GPP TSG 
RAN WGI Meeting #93, 25 May 2018 (25.05.2018), section 2 

2 
VIVO Maintenance for beam management; Rl-1810366 3 GPP TSG RAN WGl#94b, 12 Oct. 2018 (12.10.2018), 
section 2-3 

3 nE Maintenance for beam management; Rl-1808196 3GPP TSG RAN WGI Meeting#94, 24 Aug. 2021 (24.08.201* 
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Application Number 17313283 

Filing Date 2021-05-06 

INFORMATION DISCLOSURE First Named Inventor I Chien-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 2469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Afshwan M. Towfighi 

Attorney Docket Number 64365-0017 

4 nternational Search Report for International Patent Application No.: PCT/CN2019/112403, issued on January 23, 202( 

5 Written Opinionfor International Patent Application No.: PCT/CN2019/112403, issued on January 23, 2020 

6 
nternational Preliminary Report on Patentability for International Patent Application No.: PCT/CN2019/112403, issued 
pn April 27, 2021. 

7 Notice of Allowance for U.S. Patent Application No.: 16/660,726, issued on February 24, 2021. 

8 ssue Notification for U.S. Patent Application No.: 16/660,726, issued on June 16, 2021. 

11'111 t:.L i..;uKl-'UKAI IUN: Kemammg issues on tseam Managemenr·, 
6GPP DRAFT; R1-1810751 REMAINING ISSUES ON BM, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), 

~ •-r-.. 1 r --.rr.------ 1,-..r --- ·--ir. ,..,..,,. r-.- ■ "'T""r- r-..r- ..... 1 11,-..1~1 r-...,.. r .,..,,,..,.....,._. ,-...-..r-i.. ■ ••A A11.•"T"•r...- 1c- --nr-,,,. rn .. --

-
29 September 2018 (2018-09-29), pages 1-15, XP051518155, 

Retrieved from the Internet: I!'! 

1 t:.: 1v1a1n1enance ror Kererence s1gna1s ana ui..;L··. 
6GPP DRAFT; R1-1808197 MAINTENANCE FOR REFERENCE SIGNALS AND QCL, 3RD GENERATION 

rn bARTNERSHIP PROJECT (3GPP) MOBILE COMPETENCE CENTRE - 650 ROUTE DES LUCIOLES - F-06921 
SOPHIA-ANTIPOLIS CEDEX; FRANCE, 
vol. RAN WG1, no. Gothenburg, Sweden; 20180820 - 20180824 11 August 2018 (2018-08-11), XP051515582, l!1 

1-1.j t:.Lt:.L. 1 KUN11...;:,: "ema1rnng issues on aownnnK comrm cnanne1 , 
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 
SOPHIA-ANTIPOLIS CEDE, 
vol. RAN WG1, no. Gothenburg, Sweden; 20180820 - 20180824 11 August 2018 (2018-08-11), pages 1-9, l!1 

NUI\.IA t:.1 AL: ··i--ea1ure 1eaa summary on wi..;L··. 
BGPP DRAFT; R1-1809758, 3RD GENERATION PARTNERSHIP PROJECT (3GPP), MOBILE COMPETENCE 

12 CENTRE ; 650, ROUTE DES LUCIOLES ; F-06921 SOPHIA-ANTIPOLIS CEDEX ; FRANCE, 
1ml RLl.11.1 wr,1 nn r.. ",~, 11rn ~ • ?n1AnA?n ?n1AnA'J.II. ?? Ll.11m1d ?018 (?018-.nR.??\ XPO"i1"i1711Q 

Retrieved from the Internet: I!'! 

13 
Communication pursuant to Rules 70(2) and 70a(2) EPC issued on July 7, 2022 for European Application No.: 
rn88081s_o 

14 
Sxtended European Search Report issued on June 20, 2022 for corresponding European Patent Application No.: 
~9880818.0 
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Application Number 17313283 

Filing Date 2021-05-06 

INFORMATION DISCLOSURE First Named Inventor I Chien-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 2469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Afshwan M. Towfighi 

Attorney Docket Number 64365-0017 

15 t::RICSSON, "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 
Sxamination Report issued by Indian Patent Office for corresponding Indian Patent Application No.: 202147019446, on 
.=ebruary 14, 2022 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 /AFSHA.WN M TOWFIGHI/ I Date Considered 11 09/19/2022 

*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). 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. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Application Number 17313283 

Filing Date 2021-05-06 

INFORMATION DISCLOSURE First Named Inventor I Chien-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 2469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Afshwan 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 

D 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 ~6561 

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 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. 
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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.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. 

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. 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)). 

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 inspections 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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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

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 displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
17/313,283 05/06/2021 □To be Mailed 

ENTITY: D LARGE 0 SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(al, (bl, or (ell 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (ii, or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (pl, or !nii 

TOTAL CLAIMS 
minus 20 = * X $50 = 

(37CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $240 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

12/09/2022 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 16 Minus ** 20 =0 X $50 = 0 C f37CFR 1.16'ill 

z Independent *2 Minus *** 3 =0 X $240 = 0 w f37 CFR 1.16fhll 

::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z 
w Total * Minus ** = X $0 = 
::iii: (37 CFR 1.16"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 

w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

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 "Hiahest Number Previouslv 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, 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re patent application of: 
Chien-Chun Cheng, et al. 

Serial No.: 17/313,283 

Filed: 05/06/2021 

Confirmation No.: 3737 

For: METHODS AND APPARATUS FOR 
DETERMINING QUASI CO-LOCATION: 
(QCL) ASSUMPTIONS FOR BEAM 
OPERATIONS X 

Mail Stop: RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Group Art Unit: 2469 

Examiner: Afshawn M. Towfighi 

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

/James Dade/ 
(Signature) 

December 9 2022 
(Date of Deposit) 

December 9 2022 
(Date) 

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. 
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Claim Status 

REMARKS 

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. 
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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. 

Date: December 91 2022 

COLE SCHOTZ, P.C. 
Court Plaza North 
Hackensack, New Jersey 07601 
(201) 525-6242 (Direct Dial) 
(201) 678-6242 (Facsimile) 
m bodner@coleschotz.com 
info@coleschotz.com 
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/Marcella M. Bodner/ 

By: Marcella M. Bodner 
Reg. No. 46,561 



U.S. PatentAppln. 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 Downlink (DL) 

Reference Signal (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. 

64365/0017-44290075vl 
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Claim 2 (Cancelled). 

3. (Original) The UE of claim 1, wherein the first CORESET overlaps a non-

monitored second CO RESET 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. 

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: 

64365/0017-44290075vl 
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obtain, from the first CO RESET, DL Control Information (DCI) 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 off set between an end of a last symbol of a Physical Downlink Control Channel 

(PDCCH) PDCCH carrying the DCI and a beginning of a first symbol of the PD SCH 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 (CORESETs) 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 CORESETs to receive a Downlink (DL) 
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Reference Signal (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 CO RESET 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 CO RESET 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 
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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 DL Control Information (DCI) 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 PD SCH when a 

scheduling off set between an end of a last symbol of a Physical Downlink Control Channel 

(PDCCH) PDCCH carrying the DCI and a beginning of a first symbol of the PD SCH 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. 
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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)). 
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CLASS-SUBCLASS 

370-330000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$480 04/05/2023 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DA TA 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) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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. 

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 _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
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0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 
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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 
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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 l(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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0MB 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 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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. 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)). 

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. 



Notice of Allowability 

Application No. 
17/313,283 
Examiner 
AFSHAWN M TOWFIGHI 

Applicant(s) 
CHENG etal. 
Art Unit I AIA (FITF) Status 
2469 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence 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.~ This communication is responsive to IDS filed 12/15/22 and 12/9/22. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

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

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 12/15/22 and 12/9/22. 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ 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 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20221216 



Application/Control Number: 17/313,283 
Art Unit: 2469 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

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 references in the NPL Kl PO provided teach some limitations of the independent claim. 

However, the examiner disagrees with the assertion in the KIPO reference that EACH AND EVERY 

LIMITATION is taught. In addition, 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, clearly and explicitly teach applying a first QCL assumption of a first CORES ET of a set of one 

or more of the monitored at least one of the plurality of CORESETs to receive a DL RS. Further, Ericsson 

does not explicitly teach the first CO RESET 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 pages3-4, filed 8/19/22, with respectto claims 1-19 have been fully 

considered and are persuasive. The rejection of claims 1-19 has been withdrawn. 



Application/Control Number: 17/313,283 
Art Unit: 2469 

Allowable Subject Matter 

4. Claims 1-19 are allowed. 

Page3 

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 clearly labeled "Comments on Statement of Reasons for Allowance." 

Conclusion 

1. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to 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 a re 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 (Al R) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone a re unsuccessful, the examiner's supervisor, la n 

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 Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional 

questions, contactthe Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 



Application/Control Number: 17/313,283 
Art Unit: 2469 

Page4 

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 



Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 17/313,283 CHENG etal. 

Examiner Art Unit 

AFSHAWN M TOWFIGHI 2469 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted I Interference 0 Objected 

CLAIMS 

~ Claims renumbered in the same order as presented by applicant D CPA ~ T.D. 0 R.1.47 

CLAIM DATE 
Final Original 06/02/2022 09/01/2022 

1 ✓ = 
2 ✓ = 
3 ✓ = 
4 ✓ = 
5 ✓ = 
6 ✓ = 
7 ✓ = 
8 ✓ = 
9 ✓ = 
10 ✓ = 
11 ✓ = 
12 ✓ = 
13 ✓ = 
14 ✓ = 
15 ✓ = 
16 ✓ = 
17 ✓ = 
18 ✓ = 
19 ✓ = 

U.S. Patent and Trademark Office Part of Paper No.: 20221216 
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Issue Classification 

CPC 

Symbol 

H04W I ill I 72 I tI 
H04L IM 5 I t? 
H04W I II 72 

1 rnr 
H04L I mt 5 I M 
H04W IM 72 I II 

CPC Combination Sets 

Symbol 

Application/Control No. 

17/313,283 

Examiner 

AFSHAWN M TOWFIGHI 

048 

005 

044 

0032 

042 

1rn1 1rn1 

NONE 

(Assistant Examiner) 

/AFSHAWN M TOWFIGHI/ 
Primary Examiner, Art Unit 2469 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Applicant(s)/Patent Under Reexamination 

CHENG etal. 

Art Unit 

2469 

Type Version 

F 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 19 

16 December 2022 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 1 

Part of Paper No.: 20221216 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H04W 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/AFSHAWN M TOWFIGHI/ 
Primary Examiner, Art Unit 2469 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

17/313,283 

Examiner 

AFSHAWN M TOWFIGHI 

Ir I 72 

Applicant(s)/Patent Under Reexamination 

CHENG etal. 

Art Unit 

2469 

I rn I 04 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

Total Claims Allowed: 

(Date) 19 

16 December 2022 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 1 

Part of Paper No.: 20221216 
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Issue Classification 
Application/Control No. 

17/313,283 

Examiner 

AFSHAWN M TOWFIGHI 

Applicant(s)/Patent Under Reexamination 

CHENG etal. 

Art Unit 

2469 

~ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 
CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 10 19 

2 11 
3 12 
4 13 
5 14 
6 15 
7 16 
8 17 
9 18 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 19 

/AFSHAWN M TOWFIGHI/ 16 December 2022 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2469 

(Primary Examiner) (Date) 1 1 

U.S. Patent and Trademark Office Part of Paper No.: 20221216 
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Examiner 
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CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

Applicant(s)/Patent Under Reexamination 

CHENG etal. 

Art Unit 

2469 

Date Examiner 

06/02/2022 AT 

Date Examiner 

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 
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Application/Control No. 
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Search Only) - see search history printout 

SEARCH (USPAT, USPGPUB, EPO, JPO) - see search history 
printout 

Inventor and Assignee SEARCH - see search history printout 

101/112 compliance check 
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Receipt date: 12/15/2022 17/313,283 - GAU: 2469 

Doc code: IDS PTO/SB/0Ba (01-22) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 05/31/2024. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 17313283 

Filing Date )021-05-06 

INFORMATION DISCLOSURE First Named Inventor I i:,hien-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 12469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Afshawn M. Towfighi 

Attorney Docket Number 164365-0017 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 

EFSWeb 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/ 



Receipt date: 12/15/2022 17/313,283 - GAU: 2469 

Application Number 17313283 

Filing Date 2021-05-06 

INFORMATION DISCLOSURE First Named Inventor I Chien-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 2469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Afshawn M. Towfighi 

Attorney Docket Number 64365-0017 

1 
;:::inal Rejection issued by the Korean Intellectual Property Office on November 23, 2022 in connection with 
t:orresponding 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 I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 /AFSHAWN M TOWFIGHI/ I Date Considered 11 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). 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. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

EFSWeb 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/ 



Receipt date: 12/15/2022 17/313,283 - GAU: 2469 

Application Number 17313283 

Filing Date 2021-05-06 

INFORMATION DISCLOSURE First Named Inventor I Chien-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 2469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 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 

D 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 ~6561 

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 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. 
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Receipt 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 be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

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. 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)). 

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 inspections 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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PE2E SEARCH - Search History {Prior Art) 

Ref# Hits 

L1 128 

L2 102 

L3 65921 

L4 65921 

LS 9 

L6 2 

L7 1 

L8 128 

L9 102 

12/16/2022 03:05:52 PM 
Workspace: cheng_chen 

$earch Query DBs 

((("FG") near3 (USPAT) 
("INNOVATION") near3 
("COMPANY") near3 
("LIMITED"))).AS,AAN 
M. 

((("CHENG") near3 (US-PGPUB; USPAT; 
("CHIEN-CHUN")) OR USOCR; EPO; JPO; 
(("TSAI") near3 DERWENT) 
("TSUNG-HUA")) OR 
(("CHENG") near3 
("YU-HSIN")) OR 
(("LIN") near3 ("WAN-
CHEN"))).INV. 

(H04W72/048 or (US-PG PUB; USPAT; 
H04LS/005 or EPO; JPO) 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or (US-PG PUB; USPAT; 
H04LS/005 or EPO; JPO) 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with (US-PG PUB; USPAT; 
"csi-rs" with assumption EPO; JPO) 
with qcl) 

"13" and (bwp and (US-PG PUB; USPAT; 
coreset and qcl and CSI EPO; JPO) 
and monitor$3 and 
search and 
reference).clm. 

LS and (bwp and (US-PG PUB; USPAT; 
coreset and qcl and CSI EPO; JPO) 
and monitor$3 and 
search and 
reference).clm. 

((("FG") near3 (USPAT) 
("INNOVATION") near3 
("COMPANY") near3 
("LIMITED"))).AS,AAN 
M. 

((("CHENG") near3 (US-PGPUB; USPAT; 
("CHIEN-CHUN")) OR USOCR; EPO; JPO; 
(("TSAI") near3 DERWENT) 

Default Plurals 
Pperator 
OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

British rl"ime Stamp 
Equivalents 
OFF 
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2021/02/18 
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L10 1 

L11 3689 

L12 218 

L13 23 

L14 3 

L15 65921 

L16 4 

L17 2 

L18 400 

L19 156 

12/16/2022 03:05:52 PM 
Workspace: cheng_chen 

("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).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
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-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PGPUB; USPAT; OR 
USOCR; DERWENT) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 
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L22 25 
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L24 2 

L25 400 

L26 156 
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12/16/2022 03:05:52 PM 
Workspace: cheng_chen 

CHEN"))).INV. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with 
"csi-rs" with assumption 
with qcl) 

"13" and (bwp and 
coreset and qcl and CSI 
and monitor$3 and 
search and 
reference).clm. 

LS 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).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 
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OFF OFF 
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QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
assumption with 
("channel status 
information" "CSI-RS") 
with lowest 

("20200145982"). PN. 

lowest ADJ coreset 

lowest ADJ coreset 
WITH qcl 

lowest ADJ coreset 
WITH qcl SAME 
assumption 

coreset nears ("csi-rs" 
"channel state 
information") 

((("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. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PGPUB; USPAT; OR 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 
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L46 456 
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H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with 
"csi-rs" with assumption 
with qcl) 

"13" and (bwp and 
coreset and qcl and CSI 
and monitor$3 and 
search and 
reference).clm. 

LS 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).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 
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QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
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. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with 
"csi-rs" with assumption 
with qcl) 

"13" and (bwp and 
coreset and qcl and CSI 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PGPUB; USPAT; OR 
USOCR; DERWENT) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 
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01 :42 PM 
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L68 84 

L69 13 
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and monitor$3 and 
search and 
reference).clm. 

LS 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).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
assumption with 
("channel status 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 
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Workspace: cheng_chen 

information" "CSI-RS") 
with lowest 

("20200145982"). PN. 

lowest ADJ coreset 

lowest ADJ coreset 
WITH qcl 

lowest ADJ coreset 
WITH qcl SAME 
assumption 

coreset nears ("csi-rs" 
"channel state 
information") 

("11057896" OR 
"20190174466" OR 
"20200145982").pn. 

("11057896" OR 
"20190174466" OR 
"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. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with 
"csi-rs" with assumption 
with qcl) 

"13" and (bwp and 
coreset and qcl and CSI 

(US-PGPUB; USPAT; OR 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PGPUB; USPAT) OR 

(US-PGPUB; USPAT) OR 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

OFF OFF 

ON ON 

ON ON 

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 
02:14 PM 

2022/09/01 
02:14 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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AT 



L85 3 

L86 497 

L87 194 

L88 2 

L89 6210 

L90 590 

L91 93 

L92 16 

L93 86299 

L94 23 

12/16/2022 03:05:52 PM 
Workspace: cheng_chen 

and monitor$3 and 
search and 
reference).clm. 

LS 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).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
assumption with 
("channel status 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

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 2 

L96 497 

L97 194 

L98 86299 

L99 86299 

L100 36 

L 101 5 

L102 3 

L103 497 

L104 194 

12/16/2022 03:05:52 PM 
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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. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with 
"csi-rs" with assumption 
with qcl) 

"13" and (bwp and 
coreset and qcl and CSI 
and monitor$3 and 
search and 
reference).clm. 

LS 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 

(US-PGPUB; USPAT; OR 
USOCR; DERWENT) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

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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L105 2 

L106 6210 

L107 590 

L108 93 

L109 16 

L 110 86299 

L111 23 

L 112 2 

L113 524 

L 114 288 

L115 125 

L 116 1116 

L117 497 
12/16/2022 03:05:52 PM 
Workspace: cheng_chen 

("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).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
assumption with 
("channel status 
information" "CSI-RS") 
with lowest 

("20200145982"). PN. 

lowest ADJ coreset 

lowest ADJ coreset 
WITH qcl 

lowest ADJ coreset 
WITH qcl SAME 
assumption 

coreset nears ("csi-rs" 
"channel state 
information") 

((("FG") near3 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PGPUB; USPAT; OR 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

OFF OFF 

OFF OFF 

OFF OFF 

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 

2022/12/16 
02:53 PM 

2022/12/16 
02:53 PM 

2022/12/16 
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L118 194 

L119 86299 

L120 86299 

L121 36 

L122 5 

L123 3 

L124 497 

L125 194 

L126 2 

12/16/2022 03:05:52 PM 
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("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. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with 
"csi-rs" with assumption 
with qcl) 

"13" and (bwp and 
coreset and qcl and CSI 
and monitor$3 and 
search and 
reference).clm. 

LS 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; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; 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 

2022/12/16 
02:53 PM 

2022/12/16 
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L127 6210 

L128 590 

L129 93 

L130 16 

L131 86299 

L132 23 

L133 2 

L134 497 

L135 194 

L136 86299 

12/16/2022 03:05:52 PM 
Workspace: cheng_chen 

coreset and qcl and CSI 
and monitor$3 and 
search and 
reference).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L 15 and QCL nears 
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. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 

EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PGPUB; USPAT; OR 
USOCR; DERWENT) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

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 
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L137 86299 

L138 36 

L139 5 

L140 3 

L141 497 

L142 194 

L143 2 

L144 6210 

L145 590 

L146 93 

12/16/2022 03:05:52 PM 
Workspace: cheng_chen 

H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

(H04W72/048 or 
H04LS/005 or 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L4 and (coreset with 
"csi-rs" with assumption 
with qcl) 

"13" and (bwp and 
coreset and qcl and CSI 
and monitor$3 and 
search and 
reference).clm. 

LS 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).clm. 

(aperiod$4 period$3) 
nears ("channel status 
information" "CSI-RS") 

QCL with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

QCL nears assumption 
with (aperiod$4 
period$3) nears 
("channel status 
information" "CSI-RS") 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

(US-PG PUB; USPAT; OR 
EPO; JPO) 

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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L147 16 QCL nears assumption (US-PG PUB; USPAT; 
with (aperiod$4 EPO; JPO) 
period$3) nears 
("channel status 
information" "CSI-RS") 
with lowest 

L148 86299 (H04W72/048 or (US-PG PUB; USPAT; 
H04LS/005 or EPO; JPO) 
H04W72/044 or 
H04LS/0032 or 
H04W72/042 or 
H04LS/0098 or 
H04LS/0007 or 
H04LS/0053).cpc. 

L149 23 L 15 and QCL nears (US-PG PUB; USPAT; 
assumption with EPO; JPO) 
("channel status 
information" "CSI-RS") 
with lowest 

L150 2 ("20200145982"). PN. (US-PGPUB; USPAT; 
USOCR; DERWENT) 

L151 524 lowest ADJ coreset (US-PG PUB; USPAT; 
EPO; JPO) 

L152 288 lowest ADJ coreset (US-PG PUB; USPAT; 
WITH qcl EPO; JPO) 

L153 125 lowest ADJ coreset (US-PG PUB; USPAT; 
WITH qcl SAME EPO; JPO) 
assumption 

L154 1116 coreset nears ("csi-rs" (US-PG PUB; USPAT; 
"channel state EPO; JPO) 
information") 

L155 3 ("11057896" OR (US-PGPUB; USPAT) 
"20190174466" OR 
"20200145982").pn. 

L156 3 ("11057896" OR (US-PGPUB; USPAT) 
"20190174466" OR 
"20200145982").pn. 
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Search Query DBs 
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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 

D 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 ~6561 

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 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. 
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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.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. 

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. 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)). 

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 inspections 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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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)). 
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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.~ This communication is responsive to claims filed 12/9/22. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

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

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 
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 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 
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Art Unit: 2469 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

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 references in the NPL Kl PO provided teach some limitations of the independent claim. 

However, the examiner disagrees with the assertion in the KIPO reference that EACH AND EVERY 

LIMITATION is taught. In addition, 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, clearly and explicitly teach applying a first QCL assumption of a first CORES ET of a set of one 

or more of the monitored at least one of the plurality of CORESETs to receive a DL RS. Further, Ericsson 

does not explicitly teach the first CO RESET 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 pages3-4, filed 8/19/22, with respectto claims 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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Allowable Subject Matter 

4. Claims 1, 3-9, 11, 13-19 (renumbered 1-16) are allowed. 

Page3 

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 clearly labeled "Comments on Statement of Reasons for Allowance." 

Conclusion 

1. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to 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 a re 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 attempts to reach the examiner by telephone a re unsuccessful, the examiner's supervisor, la n 

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 Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional 

questions, contactthe Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
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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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3. ASSIGNEE NAME AND RESIDENCE DA TA 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 

Hannibal IP LLC 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Frisco, Texas 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual [I Corporation or other private group entity O Government 

4a. Fees submitted: lilissue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

18) 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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. 

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 _I_M_a_rc_e_l_la_M_._B_o_d_n_e_rl ___________ _ 

Marcella M. Bodner Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date __ M_a_r_c_h_2_0_,_2_0_2_3 _________ _ 

R . . N 46 561 eg1strat10n o. __ ' ______________ _ 
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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 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 2501 1 480 480 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 480 



Electronic Acknowledgement Receipt 

EFSID: 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: 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

120750 

1 Issue Fee Payment (PT0-85B) 
64365-0017 _lssue_Fee_Payme 

no 1 
nt_03202023_p.pdf 

b6e 2f9ad a64d 7f4e 1 e9a3 3c6d 785 fd 3 d7 d 2t 
eSeS 

Warnings: 

Information: 

38054 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
bS dfe02f5cd 3b3 cS 1 ff4260baff9c5 e944d3 e 

195 

Warnings: 

Information: 

Total Files Size (in bytes) 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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 



Issue Classification 
Application/Control No. 

17/313,283 

Examiner 

AFSHAWN M TOWFIGHI 

Applicant(s)/Patent Under Reexamination 

CHENG etal. 

Art Unit 

2469 

0 Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 
CLAIMS 

Final Original 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Change(s) applied 

to document, 

/N.5.H/ 
9/16/2022 

NONE 

Final 

(Assistant Examiner) 

Original 

10 
11 
12 
13 
14 
15 
16 
17 
18 

/AFSHAWN M TOWFIGHI/ 

Final 

Primary Examiner, Art Unit 2469 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Original 

19 

Final Original Final Original Final Original Final Original Final Original 

Total Claims Allowed: 

(Date) 19 

01 September 2022 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 1 

Part of Paper No.: 20220901 
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Doc Code: QPIDS.REQ 
Document Description: Quick Path 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 

Non-Provisional Application Number: 

1 
? 

131 3 
'
283 

Filing Date: 

2021 
_
05

_
06 

First Named Inventor: Chien-Chun Cheng Title of Invention: 
METHODS AND APPARATUSES FOR ... 

THE UNDERSIGNED HEREBY CERTIFIES AND REQUESTS THE FOLLOWING FOR THEABOVE­
IDENTIFIED APPLICATION. 

1. Consideration is requested of the information disclosure statement (IDS) submited herewith, which is 
being filed after payment of the issue fee. 

2. Check the box next to the appropriate selection: 

E]Each item of information contained in the IDS 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 IDS. 
See 37 CFR 1.97(e)(1). 

OR 
0No 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 of the 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 of the IDS. See 37 CFR 
1.97(e)(2). 

OR 
Osee attached certification statement in compliance with 37 CFR 1.97(e). 

3. Please charge the IDS fee set forth in 37 CFR 1.17(p) to Deposit Account No. ________ _ 

4. A Petition to Wihdraw from Issue After Payment of the 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 ePetition. 
WARNING: Do not submit the petition as a follow-on paper via EFS-Web. Submi the pemon 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 "ePemon (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 of the RCE. 

5. A request for continued examination (RCE) under 37 CFR 1.114 and the RCE fee under 37 CFR 1.17(e) 
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). In the 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/Marcella M. Bodner/ Date March 30, 2023 

~ari~~Typed) Marcella M. Bodner 
Practitioner 
Registration Number 46 561 
(If applicable) , 

Note: Signatures of all the inventors or assignees of record of the entire interest ortheirrepresentative(s) are required in accordance with 
37 CFR 1. 33 and 11. 18. Please see 37 CFR 1. 4(d) for the form of the signature. If necessary, subrrit m.1ltiple forms for rrore than one 
signature, see below.* 

~ *Total of 1 forms are submitted. -----

If you need assistance in corrpleting the term ca/11-800-PTO-9199 and se/ectoptim 2. 



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with 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 of this information is 35 U .S.C. 2(b)(2); (2) 
furnishing ofthe information solictted is voluntary; and (3) the principal purpose forwhich the information is used bythe 
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 yoursubmission, which may res ult in termination of proceedings or abandonment of the 
application or expiration ofthe 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 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 of records may 
be disclosed to the Department of Justice to determine whetherdisclosure of these records is required bythe 
Freedom of Information Act. 

2. A record from this system of records maybe 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 maybe 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 furn 
the Memberwith respect to the subject matterofthe record. 

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

5. A record related to an International Application filed underthe Patent Cooperation Treaty in this system of 
records maybe disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, purs uantto the Patent Cooperation Treaty. 

6. A record in this system of records maybe disclosed, as a routine use, to another federal agencyfor purposes 
of National Security review (35 U.S.C. 181) and for review pursuantto the Atomic Energy Act (42 U.S.C. 
218(c)). 

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

8. A record from this system of records maybe 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 purs uantto 35 U.S.C. 151. Further, a 
record may be disclosed, s ubjectto the limitations of37 CFR 1.14, as a routine use, to the public ifthe 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 maybe disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, ifthe USPTO becomes aware of a violation or potential violation of law or regulation. 



Doc code: IDS PTO/SB/OBa (01-22) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 05/31/2024. 0MB 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 0MB control number. 

Application Number 17313283 

Filing Date 2021-05-06 

INFORMATION DISCLOSURE First Named Inventor I J:;hen-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit I 2469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Afshawn M _ Towfighi 

Attorney Docket Number 164365-0017 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

EFSWeb2.1.18 



Application Number 17313283 

Filing Date 2021-05-06 

INFORMATION DISCLOSURE First Named Inventor I Chen-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 2469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 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.: 
)021-523200. 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*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. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.18 



Application Number 17313283 

Filing Date 2021-05-06 
INFORMATION DISCLOSURE First Named Inventor I Chen-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 2469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 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 

D 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 146561 

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 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. 

EFSWeb2.1.18 



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 the Freedom of Information Act requires disclosure of these records. 

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. 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)). 

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 inspections 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. 

EFSWeb2.1.18 



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 TOWFIGHI 

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 forfurther action upon petition by the applicant. To request thatthe Office 
withdraw an application from issue, applicant must file a petition under this section including the fee set forth in § l. l 7(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 l .53(d). 

Petition Fee 

@ Small Entity 

0 Micro Entity 

0 Regular Undiscounted 

Reason for withdrawal from issue 



0 One or more claims are unpatentable 

@ Consideration of a request for continued examination (RCE) (List of Required Documents and Fees) 

0 
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. 

□ 
I certify, in accordance with 37 CFR 1.4(d)(4) that: 

The RCE request ,submission, and fee have already been filed in the above-identified application on 

Are attached. 
[81 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

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

@ 
An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney 
in this application. 

0 An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity. 

0 A sole inventor 

0 
A joint inventor; I certify that I am authorized to sign this submission on behalfof all of the inventors as evidenced by the 
power of attorney in the application 

0 A joint inventor; all of whom are signing this e-petition 

Signature /Marcella M. Bodner/ 

Name Marcella M. Bodner 

Registration Number 46561 



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 
Sub-Total in 

USO($) 

Basic Filing: 

PETITION FEE-37CFR l .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: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 
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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 
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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. 
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Applicant(s) 
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-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence 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.~ This communication is responsive to IDS filed 3/30/2023. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 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. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 3/30/23. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. D 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 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230331 



Receipt date: 03/30/2023 17/313,283 - GAU: 2469 

Doc code: IDS PTO/SB/0Ba (01-22) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 05/31/2024. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 17313283 

Filing Date )021-05-06 

INFORMATION DISCLOSURE First Named Inventor I i:,hen-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 12469 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Afshawn M. Towfighi 

Attorney Docket Number 164365-0017 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 

EFSWeb 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.M.T/ 



Receipt date: 03/30/2023 17/313,283 - GAU: 2469 

Application Number 17313283 

Filing Date 2021-05-06 

INFORMATION DISCLOSURE First Named Inventor I Chen-Chun Cheng 
STATEMENT BY APPLICANT 

Art Unit 2469 
( Not for submission under 37 CFR 1.99) 
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Notification for Reasons for Refusal issued on January 10, 2023 for corresponding Japanese Patent Application No.: 
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EXAMINER SIGNATURE 

Examiner Signature 11 /AFSHAWN M TOWFIGHI/ I Date Considered 11 03/31/2023 
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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 
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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 

D 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. 
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SIGNATURE 
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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 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. 
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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.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. 

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. 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)). 

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 inspections 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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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 (800)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 O 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. 
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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 
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the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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