woO 20247253486 A1 |0 0000 KOO0 0000 0 0 0

(m%ﬂﬁéé%ﬂﬂﬂ@%m%%ﬂ%%
(9) A A A 4 A4 7] é} 0 O OO0 OO0 0 A0

FAAE _
@3) AN L 10) FAF/NAE

2024 12 9 12 Y (12.12.2024) wWipo | PCT WO 2024/253486 A1

G FASEHE 74) AP F44 ST (RYU, Sungwon et al); 06193
HO04B 7/06 (2006.01) HO4W 72/23 (2023.01) ASERA 7T 529072 40, 63, Seoul (KR).
HO4W 24/08 (2009.01) HO4L 5/00 (2006.01) e ol i ol = . oo
HO4W 24/10 (2009.01) GOG6N 20/00 (2019.01) (81) ;13“?: éﬁfngi/\ 147—}3}33;;}’ A7(}} °A§L} :M AO‘;}]
HO04B 17/373 (2015.01 il AR, AU, AL, AM, AU, AL,

( ) AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,

21) FAESEN3E: PCT/KR2024/007876 CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,

- o EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN, HR,

(22) FAZLY: 2024 ' 6 & 10 ¥ (10.06.2024) HU. ID, IL, IN. 1Q. IR, IS, IT. JM. JO. IP. KE. KG. KI

(25) 99 g0l KN, KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
o N MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO,

(26) Aol Aol NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,

(30) $AAAR: SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
10-2023-0073496 2023 ¥ 6 2 8 ¢ (08.06.2023) KR TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, 7ZM, ZW.
10-2024-0072307 2024 ¥ 6 ¥ 3 ¢ (03.06.2024) KR 84 AAZ (Ao AT Qe o bed we 250

(71) SR F4HA AH (KT CORPORATION) [KR/ o] 7] ©] 152 9]8h5]): ARIPO (BW, CV, GH, GM,
KR]; 13606 7271 % @Al 57 EXE 90, Gyeong- KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
gi-do (KR). UG, ZM ZW) Al o (AM, AZ, BY, KG, KZ, RU, TJ,

. . T™), ¥4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,

(72) 23 A: ©] 2% (LEE, Eun-Jong); 13606 73 7] 1= /'3 A] ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,

e zhr_ 90, Gyeonggi-do (KR). ¥7F7 (PARK, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,

km

Kyujln), 13606 7:'7] = A] L]—}\] = 1:]__|L %Z
Gyeonggi-do (KR).

90,

(54) Title: METHOD AND APPARATUS FOR BEAM MEASUREMENT AND RESULT REPORTING FOR ARTIFICIAL INTEL-
LIGENCE AND/OR MACHINE LEARNING MODEL INFERENCE

(54) W9l B Q1A S RS P2 Y e 28 A9 ) B4} At wa gy L g

2

CSl(channel state information)-RS(reference signal) | — 32001

X-2 zlg(resource seh)o| A LU F== gl O 2UH
RS 2 §2001 ... Receive information regarding channel state information (CSI)-
l reference signal (RS) resource set and information related to number of inference
beams

82002 ... Measure at least one CSI-RS corresponding to CSI-RS resource set

Q| xI& Sgj= = 52002
CSkRS T B8 OﬂRlng ‘é =ofL-ousicsk Lo 52003 ... Transmit report on inference result based on measurement of at least
one CSI-RS
l AA ... Start
BB ... End

HOiT BILIS| CSHRSS| S J 2= 2 | o 52008

=
e

BB

(57) Abstract: Provided are a method and an apparatus for beam measurement and result reporting for artificial intelligence and/or ma-
chine learning model inference. A terminal receives, from a base station, information regarding a channel state information (CSI)-ref-
erence signal (RS) resource set and information related to the number of inference beams. Subsequently, the terminal measures at least
one CSI-RS corresponding to the CSI-RS resource set. In addition, the terminal transmits, to the base station, a report on an inference
result based on the measurement of the at least one CSI-RS, wherein a report on the result of the measurement of the at least one CSI-RS
uses a CSI-RS resource indicator (CRI) based on the information related to the number of inference beams.

(57) £FA: 1A /e HAHE 2E F25 9g 1 iijJr A3 B3 Wy A Zo g ATt agd
7] A = 2. & 5-¥ CSI(channel state mformatlon)-RS(reference signal) X} 7 S (resource set) ] 24 N g gl

FAgT, o] 5 Tk CSI-RS A el dl85 = Ao shve] CSI-RS & £k}, 18], ¢
CSI-RSS] S & 7|25 o 8 A7 ] HuE 7 AFo® dfshed, dol = 0}‘/} o] CSI-RS¢l| th 3k
Z2 9 i B AW E 7| 22 3 CSI-RS AHY 214 ZH(CSI-RS resource indicator, CRI)E o] &3t}

lN



WO 2024/253486 A | [IH1I] ) 0000000 00V

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

0

—  FAFRALE A &} A (FoF #2172 (3))



[1]

[2]

[3]

[4]

[5]

[6]

[y

WO 2024/253486 PCT/KR2024/007876

o A A
dhg o] WA QFX T W/EEHAHY &
A3 I8N S 2% By 2 3R
7| & 5o}
B A 4 = 5G NR, 5G-Advanced 2 6Goll A& 5= ¢l F4 B4l #3F A
Sl=3
w737 =

Ao EEol whet oS B2 TAl 77l s U 2 A EdE S 25
Al WA A, 7]E LTE A 2RI R0 38 4] o] 52090 kAt 56 Al
Z2dllo] @ ¥ a1 9lth. NewRATOl ehal WA ¥ 3=, o] 218 2HAI ) 5G Al 2=
&l o] A = Enhanced Mobile BroadBand (eMBB) / Ultra-reliability and low-latency
communication (URLLC) / Massive Machine-Type Communications (mMTC) 5 S =
A Alvhe] 7F FEE T

o] 7] 4, eMBB+= High Spectrum Efficiency, High User Experienced Data Rate,
High Peak Data Rate 52| 54 & zti= 2bA|t] o] & 54l Al vhg] 9.0] 51, URLLC=
Ultra Reliable, Ultra Low Latency, Ultra High Availability 52| 54 & Z-&= 2FA )]
ol & E Al Alvke] 2.0] (e.g., V2X, Emergency Service, Remote Control), mMTC
Low Cost, Low Energy, Short Packet, Massive Connectivity 54 & Z+&= A ] 0]
FE2 Alvg] 2ot} (e.g., IoT).
o] A A
714 A

gAY A R = FA AL A 2Rlo| A AUMLE o] &5t Wl e &
35l ikl o &) A/ML 22 2] 9 = Zk(Set B) S & AFgE W3} 2 2k (Set A)

=
Wl W 574 % A% RIE FURES Sz Wy L AN E AT s G,
B} 2 56

B Ao U A e T EA Al SO, St YK F o R
CSI(channel state information)-RS(reference signal) A+ % gh(resource set)2] * &
A FE2 WA dE ARE S o] 5, @S CSI-RS A Y el 55
= Aol she] CSI-RSE FA gkt 18] 31, Wik H o] &2 ahito] CSI-RS 9
SAL V2R FE AR RAE VAFOR AFet=T, 2 Ao B
=, FE YN A ARE 7] 22 3 CSI-RS A €124 ZH(CSI-RS resource
indicator, CRD)E o] &35} Wi & A& o).

g 2 G AA o A AA o= T B A ZElo A, 7] A S i R

o -

Lo

CSI(channel state information)-RS(reference signal) A+ % gh(resource set)2] * &
2 =2 A5 Bl ARE DS} 282, 7] A5 CSIRS A el of
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[7]

[8]

[9]

[10]

[11]

[12]

55 & Ao % 3} CSI-RSE ©EE HF3r), o], 7| A 52 Ao & 3l
o] CSI-RSO| A& 7|22 8 32 249 Wil dda iy Fis=d, 2
Aupe]l Ha= FE W AA AR

resource indicator, CRI) & ©]-&38}:= W -& A &3t}

ES E g o] o AAfelE A FAl A A EO) A, A o] & sht o] ST E AA
o}, ™ & o] (instructions) & A7 5FaL, 2o & sfvt o] LR A A &} &2} 758
(operably) 7] 4 0 =& AA7} 53, Ao L shife] w2 el & E3ekar, i o]
7h Ao & spito] TR A A o o] e A A E = Aol 7] FZsle], ¥ = )
2: 7| A= & 2 F-¥ CSl(channel state information)-RS(reference signal) A1 3
h(resource set)e] A H L FE 7|4 A A B E =418t} o] 3 CSI-RS A}
A A3l g5 = ol % dhe] CSI-RSE FA e}, f18] a1, A o] = 32
CSI-RSS| A& 7|22 8 38 239 BilE 7| A5 o8 AFst=d, 2
Azte] Raix= 22 W M5 BE ARE 7] 2= 3 CSI-RS A 2124 AH(CSI-RS
resource indicator, CRD)E- ©]-8-3}= B4l 77| & A| &)

ES E g o] o AAfelE A FAl A A EO) A, A o] & sht o] ST E AA
o}, ™ & o] (instructions) & A7 5FaL, 2o & sfvt o] LR A A &} &2} 758
(operably) A1 7] & 0 &2 AT}, A o] & shte] W R el & E3tstar, e o7t
Ao & shito] SR M| Aol o] sl A A== Ao 7] Z3to], A E = FAS
"+ 2 CSI(channel state information)-RS(reference signal) AF %! 3 (resource set)2]
AR A FEAN AN A ARE AF et 18] 3, CSIRS A el il &
= Aol shiho] CSI-RSE Wi ® HEehrt. o] %, Ao &= i} 2] CSI-RSY]
ZAS V2R3 FE Ao HuE WU RE A=, 28 Ade] B
A=, FE YN A AR E 7] 22 8 CSI-RS AFY 912 AH(CSI-RS resource
indicator, CRD)E ©]-&38}:= 7| A =& Al &3t

A7 FE H 7l BE Q2= 19 =9 8] S (input output-ratio, InputOutput-
Ratio) 4 X. 2 A A W 7l 9~(total number of beams, TotalNrofBeams) A H. 5 4] o]
Lo o Aok

A | 7] X o2& ¥ Q3 All(beam offset, beamOffset) A B.& W= A 4sla, o
2 o]l & 213 4= 9l=d), A7) CSI-RS A Q12 A= 47 Wl X A AW E
[e]

, & 15 W 757 (group number of beams, GroupNrofBeam) “d B
2wl Qe A~ 57 A1 7](beam index hopping size) A K. 5 4 o] & sh}& 7] X+ &
R A g gzl 471 CSIRS ARel QU4 AR= 7] 715 R e R R
A7 R E 2~ o 7] AR 5 Aol stuE o 722 vk
A7) =2 Agfel Hai= A7 Aol w shle] CSI-RSS AL 7| 27 22 S
=9 A 715 5 7HE S (highest) Al 719 Kol A RS £33 4= gl
A7IA, Kz 1B A7 22 Al a=ol .
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[13] Hl 22 sHA|, CSI-RS A A 3H-2, NZP(non-zero power) CSI-RS A9 3t <=
A
Ely ‘%‘ o] &5
[14] -G AA e Aol =, AUMLE o] &3] #e] 7 & Faete AT
-

2~ 9133 (sweeping))3}t L, A4 3f
%] o] of 3}z CSI-RS L1 3]

A
(13
=
%@%%%ﬁiﬂ@Oiﬂﬂﬂ1AWH%%
5]

5 7han 7], S
AN 7= a7 Aok 3, S8 8kA] o2 Wlel o gk CSI-RS (AH) 1212}
(indicator) 4 H.E A4t 5= A ¥ 24 ] A Al (beam indication)ol] AF-&2 ]
& wo] 1A e = U F et mHUt vt
Ewel a4

(151 R 1S FH ER AsEe o Ala molr

[16] % 2% NROA AR ] = 541 e gl o] 25 o Al gt}

[17] 2 3a WA &= 3e= A B4 E[ 2B g o A2 QL ob 7| Bl A S v BRI o A
SENE

[18] L 4= NR ZY Y] &5 725 A g

[19] %55 NRoIA o HEZH Q) F 9] of & A g

[20] = 62 AL7]-¢HH] (self-contained) &5 2] 7325 o A] gt}

21] = 7SNROIA %7 ¥ =4 2 Mo oA & e,

[22] % 8 NRol A whba} 7] 2= o] 7] 344 L2 A[A] 9] o Al & LERIT

[23] % 9= NRoIA o] 21 1] HA4 9] A& T

[24] 5 10a A 5 10c+= NROA Hl 2] & 918 374A] ZZ2=A[ A & VeI

[25] % lla WA 5 11ci= NRoNVA Hl Bz L2 A A 2] o A 58 et

[26] % 12a WA &= 12b= A/MLS o] 83 ¥l 54 9 3714 Wl of = (spatial domain
beam prediction) ] Al & Y-EFITE

[27] 132 AI/MLE o] 83k A H4 H] o] Z(temporal domain beam prediction) o] A]
= vehdt

[28] 5 14 2 A A ool whE whe] B2 RS VeI

[29] %15 B A A e o A ool uhE Set A% Set B Atol o] Wl AR wE S
e o Al o] T},

[30] 5162 & WAl rhE o AA ool uhE Set A9} Set B Abol o] H] 1 ¢h4]
LS YER oot}

[31] T 172 Y- yAA ] & s A A A oo hE Set A9} Set B Abol o] HI o 1A
LS UER dA ol
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2 2

= «o ;d A”, “o ;d B’ = “qu_ B & ‘:"E
olmet = gtk &) A, Ug 144 ol A “A FE3= B(A or B)"i= “A H/EA=
B(A and/or B)’ 2. 2 |4 € 4= Qlt}. o] & E0f, B M| Ao A “A, B == C(A, B
or O’ “QA A, “QA B, “2A ¢, 2= “A,B 2 C9 Yoo BE Z3any
combination of A, B and C)"& 2|1 & 4= 3}

2 P A Ao M AR E = S H (O ﬁ(Comma)L “P/H3=(and/or)”" = 2] V|
o T UTH dE Eo, “ABE “A Z/EE=BE U A Q) o] of) whet <A/
B’ “Q2 A, “Q A B”, L= “A%} B Z 55 Qu|g 4= 9l o & &9, “A, B,
= “A,B & Ll rE /] ]6‘]— e 01

B A Aol A «H o] & FFpe] A 2 B(at least one of A and B)’+=, “Q2 2] A”, “ Q.
2l B” 1= “A%F B 08 oW 5 vk 1 2 U“ﬂ"i o Al “A o & a1t ol
A H3= B(at least one of A or B)"Y “Z o] &= &} 1} 2] A Z/H 3= B(at least one of A
and/or B)"#}= X &2 “& o] & 3ol A 2 B(at least one of A and B)” ¢} & < 3}
Al A= 4= St

wel By A Ao A «& o] & o] A, B @ C(at least one of A, B and
C)”L’ “Oo ;d A” “o ;d B” “o ;d C” = “A BY =4 Cg] 019]9] 7= Z%L(any
combination of A, B and C)"& 21| & <= o}, ok “AH o= 3}1}e] A, B =
C(at least one of A, B or C)"1} “& o] &= OP/}/] A, B Z/%E C(at least one of A, B
and/or C)’= “A o] & &l}2] A, B 2 C(atleast one of A, B and C)"& 2| 1| & 4= ¢l
=3

5, B A A A AFGE = B = <ol & & (for example)’E 91| T 42
Atk A A o2 “Alo] FR(PDCCH) & TAH 7 -5- “Xﬂoi AE o] dd =
“PDCCH(Physical Downlink Control Channel)””7} A9t AU 4= It} &2 1€
P B A 9] «“A|o] A H = “PDCCH”E A 3H(limit) ¥ A] %—?L, “PDDCH”7}
“Alo] Arre] A = At A = Aot g “Alo] F R (S, PDCCH) = 3%

Al 5ol &2, <Alo] AR e & “PDCCH 7} Aletd A 5 ot

G A Aol A st B ol A B A o2 dE Y= V=4 S, NE

S = FdE 75 i, Ao 7 E 5
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[55]
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[57]

[58]

[59]

[60]

HAiE = A = o Al 4 S 2 UE(User Equipment)7} 5= A E]of o), A
¥ /471 UE= @& (Terminal), ME(Mobile Equipment) 52| 8012 A4 7% )
th S 7] UEE =E&, F &, PDA, 22vHE E(Smart Phone), 2 E] 1| t] o]

| S5k ol o) 7bs @ 71719 4 7L PO, 343 5] 44 9 2ol o
=7He g 7171 4= Al

ol sbol A, U= 41 B-410] 7h5 3 43 (o 41 :

717102 A % AL EITh URZ a0 3hs B2 4 $40] 7hsd gl

300) )8 95 5 Aok A Aol F5E 4 FA
w24 sets 138 42 g

ol afol A A& )= £ol€l | A FHe, odnkH o 2 =M 7]7] 9} B4l
H X] ¥ (fixed station)= 3}, eNodeB(evolved NodeB), eNB(evolved-NodeB),
BTS(Base Transceiver System), 2 Al 2~ 3 91 & (Access Point), gNB(Next generation
NodeB), RRH(remote radio head), TP(transmission point), RP(reception point), = 7|
7] (relay) E% Eﬂg}*:_ ﬁ:ﬂrﬂ o] }lo{fg,_ /\}_9_ 2= o]u}

WA A= LTE A 28, LTE-A A 28 @ NR A| ~EH-& AL25lo] 2 A o &S

A, ol 2] gk AA o5& 7] B oo d = oW B4l Al 2 glof & A
(e}

2

]

j—t

g &
A

|5 )

X

h A

oft %
PﬂrZ—E

< Al 2~ €l >
4/‘1] o o] 5212 9 ¢ LTE(long term evolution)/LTE-Advanced(LTE-A)2] A &
| 31}1o], ZFAITh =5, SAITH(A 9 5G) o] EFAlol theh 483 ¢hs 2 545 <
= 74] ZUEIRZINTANI S

FTA A7 EAATFATU)O] A oJsh= SA o554l H o 20Gbps/] E

B A 59k orfol & A 100Mbps  ©]4He] A7 A 55 A 33t
A& el A4 WAL IMT-2020° 0] 2har #] A ¥t

ITUS A = 3t A8 Al ve] 2., o 71 o] eMBB(enhanced Mobile BroadBand)
mMTC(massive Machine Type Communication) % URLLC(Ultra Reliable and
Low Latency Communications)E #| A] 3}aL )

URLLC:= 352 A E A 3 5h2 A A7k :r%}b Abg ALk ol 2HgE A o]
th dE 29, A8, 4AEs S Ad I B e s 5 A A
SEE A AA A, 1ms o] 8] Al AAIhE &gk @A) 4G (LTE)S] A<
Al ZAA 0.7 21-43ms (best 10%), 33-75ms (median) ©]t}. ©]= 1ms ©] &}
A T8t AH| 25 A 7] o] FFEt v 5 0 ®, eMBB AFE A
L} ZHN G L& 878 AR Al ol #EE Zloj )
=, 54 o] T EAl Al Bl E A 9] 4G LTER. T} -2 83 Yt =
Y Ao A AR 2] W E o] 31, D2D(Device to Device), - ¢H4 A
MTC(Machine type communication)E A gk 4= It} 5G - 7S 3 A&
ol A& Bt & Fd35t7] 98l 4G o] & Al Al =8 ®Ho) e o 7] Ak
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[61]

[62]

[63]

S mEH e ARE BEE g o] 285G o5 BAlE s A EE A
M| 2= 7142 (new radio access technology: New RAT H== NR)©| #A| A2 4= 3]t}

NR 34 ¥ =(frequency band)3= 27}A] type(FR1, FR2)&] =3} 1H ¢
(frequency range)® o2 = v}, F=ub=F W9 o] A= WA E 5 gley, 4
£ 501,274 type(FR1, FR2)®| F3t5= H 9l5= 817] & 13 2& 5 vk A3 9
HOE 9138 NR Al =8l ol A ALE-5 = F 3k W 9] T FR1-2 “sub 6GHz range” &

ojn| gt 4= 9131, FR25= “above 6GHz range” & 27| 3 5= ) a1 ]| g o] B

(millimeter wave, mmW)% =2 4= T},

[3E1]
Frequency Range desi|Corresponding frequency rang|Subcarrier Spacing
gnation e
FR1 410MHz - 7125MHz 15, 30, 60kHz
FR2 24250MHz - 52600MHz 60, 120, 240kHz

NR A 2=l o] Fat= i 9] o] =2]= W E = 9t} o & &0, FR1< % 1¢}
2ol 410MHz W A| 7125MHz2] o) &2 £33t 4= 9lt}, =5, FR1<> 6GHz (=
5850, 5900, 5925 MHz “s") ©]/¢-¢] F=9b<7 th 9 & 323Hek 5= 3lt}. o & 5°1, FRI
el A 3235 = 6GHz (3= 5850, 5900, 5925 MHz 5) ©]73-2] 53} t] & -2 1]
H 3| o] 9 (unlicensed band)& X3+ 4= v} H|H ] AL v}
|2 9oL, o & 5o, AFE HE F21E =50, AETA)E A8l AEE
T UTHEHH, 3GPP 7| ¥ BAl RES A A CEFH VA AR E YR
= A 8 4ol o -3ah= o g A&7, =2 ATl ol AFgH
U A Als o2 1Y sk ARE UEA] 5 A 84 F g8k st
FHA Y N EES GH) oA & 50, =9 st A 3R A (physical
downlink shared channel, PDSCH), & & H = =7~ E 2 d(physical broadcast
channel, PBCH), & 2] 2 E|7l| 2~ E || 9 (physical multicast channel, PMCH), = £]
Aol 8 X A] 2} 2] Y (physical control format indicator channel, PCFICH), = &] 3}
&Fed =1 A o] A (physical downlink control channel, PDCCH) ¥ & 2] &} o] H g
= ARQ A A A} 2 9 (physical hybrid ARQ indicator channel, PHICH)E ©| 3} &
A& AEdERA Aoy o, Fx s et T A7t et &
NS EZA Aol H o] gt} A Bl (pilot)©] 2l % A A ¥ = 2 21 % (reference
signal, RS)+= gNBe} UE7F A = ¢har Qli= 7] A ojd 5835 g o] AT E 9
nsh=d], ol & £, A 524 4 RS(cell specific RS), UE-5 4 4 RS(UE-specific
RS, UE-RS), 3 #] M d RS(positioning RS, PRS) 2 g A} Ell 4 ¥ RS(channel state
information RS, CSI-RS)7} &} &k = 2% Al & 24 4 o fr}. 3GPP LTE/LTE-A
A2 A ASCZHH V[ AR E 2= A Q45 U835 A
B2 AEEH, B Aol o8l AFEE U A AT R V= A

BEUEZA GEAY 8250 st Aada 2 A3 ES Hodta ¢
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t} o & B0, =8 33 A 3 A (physical uplink shared channel, PUSCH),
=] 48 21 A o] 2] 9 (physical uplink control channel, PUCCH), =& 12| #
i

[64]

[65]
[66]

[67]

[68]

[69]

[70]

Z)| & (physical random access channel, PRACH)7} &&= &) 2l d 24 A4 9
¥, A A Aloj/do)H A e E et B2 2% 2% (demodulation reference
signal, DMRS)®} -k =1 2l F Aol A8 5] = AL 2 Al S (sounding
reference signal, SRS)7| 4 ] € T}

- g A A ol] 5| PDCCH(Physical Downlink Control CHannel)/PCFICH(Physical
Control Format Indicator CHannel)/PHICH((Physical Hybrid automatic retransmit
request Indicator CHannel)/PDSCH(Physical Downlink Shared CHannel)-> Z}7}
DCI(Downlink Control Information)/CFI(Control Format Indicator)/3} 3% =1 ACK/
NACK(ACKnowlegement/Negative ACK)/3} 8 & =1 tl o] E| & Y= = A ZF-F
o= 2l o] 3 =2 A e A 2] F3HE o v dtr), gk, PUCCH(Physical
Uplink Control CHannel)/PUSCH(Physical Uplink Shared CHannel)/PRACH(Physical
Random Access CHannel) ™ 212} UCI(Uplink Control Information)//d 38 % =1 tl] o]
/S A= A S E vz AR 2 o] 3 2 Ad et IS
oJv gy,

£18 R4 BN A29L AN S £l

%12 gzaol & 4 iz uleh ol A4 B4 A28 ol % e 714
i‘(base station: BS)S 3E 3¢}, 4} 7] BSE gNodeB(=-> gNB)(20a) 9} eNodeB(=

& eNB)(20b) = T HH Uh A} 7] gNB(20a)3= 5AI T 0] 552 & #| ¢ gt} 4]
eNB(20b)= 44 tl] o] & E 4!, = LTE(long term evolution)E X ¢ $+T},

ZF 71 A =(20a B 20b)& S Al g A G (LA o= ol gl $hH(20-1,
20-2,20-3)° t&l T4l AR Alg e A2 ThA] thare] (A E ka3
o7 ol A 2 gl

UE(user equipment)= 544 0.2 sl}o] Ao &36l=d], UE7} &3+ A& A4
serving cell)o| 2k ek, A4 Aol cha) E-41 48] 225 A Bk 7147 A
71 A = (serving BS)©l 2} gHe}, - B4 A 2~ 812 A& 2 A] 28l (cellular system)
o)z, Ay Ao 15 1 Aol EAleeh A Aol 38 e A8
217 A(neighbor cell o] 2 AHTF. 217 A thal EA A B A3 Al FsHs 7|45
2 91 714 % (ncighbor BS)ol e ek A1 4 3 015 A& UES 7| #0.2 4
A o= Ay

ol alol| A, ek A1 3= 7| X = 20)el A UE(10)E 2] E418 2Ju] s, Ak
= UE(0)ol A 71 A= 20) 2 2 o FA4l2 o v bk, ah &k Lol A $417]5=
= (20)9] LH-EolaL, Al 7] = UE(10)2] Lt <7 vk A& Aol S4
7132 UE(10)9] 3ol aL, =41 7]5= 714 =7(20)2] A< o= STt

Sk, - F-Al Al =82 =1 A FDD(frequency division duplex) %] 2} TDD(time
division duplex) %2 © 2 L35 4= 91T} FDD W2 o ool e = A5 5
FH A Aol AR U Fa th S ApA e A o] Fo] X t) TDD W] o 2]

>/
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[71]
[72]

[73]
[74]

[75]

[76]

et A A Eol A Fabag o of & AFA sk A M E T
t} 2 0 2 A3 A (reciprocal)
d SEH A A A Sl
T F A A gl A shake A
] ] 1t} TDD %

;O

= ot ol el 307 ekHw, B Q] ] &35 7] = SCS(Subcarrier
Spacing)oll ] &%}, 7+ &5 CP(cyclic prefix)oll whe} 127)] 1= 1471 2]
Eobght) AR CP7F AR ¥ = A, 4 €52 W A EE

T1 = -
THET B CPF AR A9, 7} SR L 127]9] AR Tk o 74,
Al ( oy

M E-2 OFDM 4l & (&%, CP-OFDM 4 ), SC-FDMA 4l & (&, DFT-s-OFDM
AEYS 23E 4 Q)

NR Al =8l ol M = 54 G4l 7] 9] o whe}, widol thao] 7 &2 4]
(numerology)7} Al &4 X% Slt}. ol & Eo], SCS7F 15kHzQ] 2 5, A &2 Al
] MEEA 9 5-& o 9 (wide area)S | 9131, SCS7} 30kHz/60kHzS! 73
-, WA g% Al (dense-urban), T] S5 A 9 (lower latency) 2 ] &l 72l th 4
3£ (wider carrier bandwidth)-& #] 13}, SCS7} 60kHz &-+= 1Bt} & 2%, 9
A} 1= (phase noise) & =758} 7| 913l 24.25GHzE. T} - o & &-& %] 9l gt}

7] 3+ & 2 2] = CP(cycle prefix) 4 o] 9} -1k} 717 (Subcarrier Spacing:
SCS)N o3 Gl = Glek. shipe] AL Hepel HHREAT AR AT
G QT BR8] Q1) F s b ), 7} kgt 17 o) o e
CP 7o) olole] Eo} 22 4 9luh

[372]
U Af=2"15 [kHz] CP
0 15 Ak
1 30 Ak
2 60 Ak, g
3 120 Ak
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4 240 Ak
5 480 Ak
6 960 Ak
[77] At CPo| A, i EREA Y I H 25 u R e v, &3 & OFDM 4 &
AN ), ZED S S5 AN 28] 3L, B ZH Q) & &3 75N

subframe,uﬂm)}‘_:_ o]_EH ‘Cl] Eﬂ_ é—lﬁl—

[78] [3£3]
W Af=2"15 [kHz]  [N™ym Nfmet NPormmes
0 15 14 10 1
1 30 14 20 2
2 60 14 40 4
3 120 14 80 8
4 240 14 160 16
5 480 14 320 32
6 960 14 640 64
[79] G CPe A5,y EEA Y Y A5 uE Ve 1], £33 9 OFDM A &=
AN ), ZEH DG S5 NN TLE] 31, A HLE ‘L’ﬂ 99 EX TN
wommer 0= okei o] F ok Zr
[80] [34]
w SCS (15%2%) N o Nfmer Npuormer
2 60KHz (u:2) 12 40 4
[81] NR Al 2=glol| A= sprfo] kol 7] W ek = <= | OFDM(A) 7

JE
RN
o
i3
oL m ﬂ
fﬁ
2

1=
™ 2] %] (numerology)(l], SCS, CP 71 0] )7} AFol st A A A= 4= glt}. o]
wheh, F g o] A E R A E AIZE A, SF, £ R EE TTHE O,

TU(Time Unit) = 522 (4 A 7h) 1-7ke] ¥ o) AFolstAl A A=

A
T 3

[82] % 3a 1411] = 3ce FA
A EEolH,

[83] % 3aE F%3PH, UES= LTE/LTE-A 718+e] A3} -12] 51 NR 7] 5+e] 4o
DC(dual connectivity) 2] © 2 14 ¥ of ]

[84] 7] NR 7| 9ke] A& 7| & 44 o] 5 1% 9] gt
network), <7 EPC(Evolved Packet Core)°ll ¢1°4 ¥

[85] % 3bE F&shH, & 32} &e] LTE/LTE-A 7] 4t Q AL
$t Zo] U ESL A =,5G 2o U EL A AZE ] 3l

L
x
i
N}
N

TAY MEEE AR A HQ ol 7| A E HEH ]

Fo] Y E 9 H(core
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[86]

[87]

[88]

[89]
[90]

[91]
[92]

[93]

9 & 3a % & 3bol] A vl 2 o} 7| Hl A of] 7]ukSk A u] A ukale
NSA(non-standalone) e}l T},

% 3cE #2314, UEE NR 7| HEe] Ao gl ol A ¥ o] 9t} o] 2] 3t o} 7] el 2 o]

71 8-S A H] 22 vF2]-S SA(standalone) ©] 221 ST

3L A7) NRO A, 7| A o 2 g o] 42A18 &1 eka] = A H 3y
T, 7| ATOo g AL AEY g AHIHAS o] 83l o] ] E S

| o1

1} 18540;_5] AFE g 1 29 o]

(o]
yur

2 AR oA EHge MBS ¥ st} o & Eof, dHCPe A S
shife] &30l 1470 9] A2 ket
o] A& ¥ gt} vkEak= Fubas v lof & I = X9
t}. RB(Resource Block)+= =3}~ W] Q1o A &-47(of], 12)e] A &3t Hutgul 2
A o] ¥ t}. BWP(Bandwidth Part)= 73} S| Q1 of| A &-4=2] &1 23} (physical,
P)RBZ A 2| ¥, 3l1}2] 7™ & Z A (numerology)( |, SCS, CP 4 o] &)l o5
H Ak @2 ShakY A of e Soll A A o NAH(ell, 470) 9] BWP7H
TAE 5 Qu) st H i AFErE g A48 54 ﬂ._‘ﬂ BWPE %3]]}\1 i
™, A&l %l Al {Hat a given time) ol = Wdol Al 4 ¥ BWPE = 3F-}2] BWPRE
A31E = ) A 2l = A ke @ A A1) Q A (Resource Element,
RE)E XA ¥, al1}o] B4 Ao ujgd 4= ¢

E 55 NRAA Y A BZH A FF O A& =A &

%= 59 = A]¥ TTL(transmission time interval)i= NR(5:5= new RAT)& ¢ 3+ A
HIgd e e3ox B 4 v 59 R (EE £3)2, U ]H
A& A g #A318H7] 98l NR(FE= new RAT) | TDD A| 2= glof| A A&
ATt 5 50 Al F ovpef o], M E L g Ql(tE= £3)2 14 71 A& Jﬂ
Fhuh M B Z e (= £ 59| i A E2 8HF Y Z(downlink, DL) Ao )
d& fejM Abdd 5= Ao, MEZE(EE £3) SRS A5 43 da
(uplink, UL) Alof A& YA AF82 4=l L] A 552 DL dolg A
& EE UL HolH AH5E& Al A2 = vk ol gt A E LY = &5
TJxo| EW, s A AEI AdE A ﬂ/\% shube] MEZYQN(EE &3

oA kA o= ZdE 5= gk b, MEZE A £5) Wl A sy
A o7} A= = oL, 2 M BN E5) ol A A3k A g9l &
H(ACK/NACK)°] A% 45 AT}

o]g] gt M B Z g (= &£535)9 125 A7]-¢hH](self-contained) A H.3E 7| ¢

(= &Foleha & & gk

M
o2,
@
av]
fo,
on
—10
p‘L
i
E -
pilpy
>,
o
o
)

o3
J%ﬂ:
Sy
lo,
iz

T
ofy
i

i

lil

9|L'

gg

[

1

[
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[94]

[95]

[96]
[97]

[98
[99
[100
[101
[102
[103
[104
[105

—_—

e e b e

TAA R, &5 WY A& NS AES DL Al A& AFt=t] AHE
¥ ar(elst, DL Alo] G 9), &5 el mpA e M o] A& UL Alo] Ade A
Fopi=dl AREE 5= Slrkel sk, UL Alo] 949)). N3 M2 242} 0 o] 2] A=)
th DL Ale] @97k UL Alo] g oo Alelell Q= A4 e (ola}, HlolE g o)
DL tlolE] AE& A8 A&H 71, UL HlolH A2 sl AbEE 5= St o
5 £90],DL Alo] JFoll A= &g 318 = Ao} Al (physical downlink control
channel, PDCCH)°] A& 4= ¢Ja1, DL o8 FA M= &2 ot A &F
Al ' (physical downlink shared channel, PDSCH)©] A %% 4= 1t} UL Alof &4
of| = &2] /38 = Ao} Al (physical uplink control channel, PUCCH)®] #
FE 4 9lal, UL oy Aol M= &8 A3 A &7 | d(physical uplink
shared channel, PUSCH)©] A% 4~ )
|19 A BT QY &38| T B AT, 44 95 7h AR dlole]
2 A %shs o delis Alctol FolEol A% HlolE] A% tj7] Alzte] A3
E] Z,: ol = X]—XJ o] 01 ]94_ AN X}7] ﬂﬂ](self contained) }\1 H 3L i’ﬂ ol(m:L: Zé\.
F) FR A, A Utoﬂ}q A FER L= A BEoA] &4l RER A
o] 3 ol] A13k h(ime gap)7F B 5 4 ATk ol % A, A8 el 9) ol A
DLol| A ULE 1 kst ofj o] A7 OFDM ﬁ%% X5 7-3H(Guard Period: GP) 2. %
AAE 5 T

= 62 A}7]-| (self-contained) &F 2] TZZ o A| 3t}

NR A Z§lo] A e 9] shubel 3% el DL Ao] A Y L do]
L UL Ao 141 5ol 55 34151 4 315 A7) 9 725 S 0 .
& 5ol &% el A& N/le] e DL A} AP e A% ehiz AL ¥ (el

st DL Alo] 949, &3 W] vpx vt M7 o] A&E-& UL Alof A D& A3t
A& = dthol 3t UL Alo] 949). NI M 7H7} 0 o] /9] A 5=o|t}. DL A o]
%9 3 UL Ao 9] Alolel 9li= 2 °ﬂ°d(°1o} tl o] E] &4 99)-= DL tl] ] E
AES A8 AFgE AV UL HlolE A& A8l AFeE 5= k. o ol =2, v
of S YT AUt 4 T A EA YR JEE AT

1. DL only 7-4

2. UL only T4

3. 23" (Mixed) UL-DL 14

-DL % 9 + GP(Guard Period) + UL #| o] ¥

-DL;ﬂM 49 +GP+UL 99

DL % 9: (i) DL o] ] 9491, (ii) DL Al 949} + DL ol E

UL < 93: (i) UL o] ®] ¢4 <, (ii) UL tlo] ¥ 49 + UL Alo] 4

DL Ao} ¢ 9o A= PDCCH7} A &4d 5 9131, DL t] o] B & 9ol A= PDSCH
7 AEE 4 Aok UL Alo] 94 9ol A= PUCCH7F A 5-d 4= 9131, UL o]
d Ao A= PUSCH7} A %2 4= 1 t}. PDCCH®I 4] = DCI(Downlink Control
Information) o] & o], DL tlo|8 ~AA|&w A H, UL tolg ~A=H A
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[106]
[107]

[108]

[109]

[110]

[111]
[112]

[113]

B o] AF=E 4 v} PUCCHO) A & UCI(Uplink Control Information) <

£ £01, DL dlo] ol t] g ACK/NACK(Positive Acknowledgement/Negative
Acknowledgement) “d X., CSI(Channel State Information) 4 2., SR(Scheduling
Request) 5 °] A54 4= vt GP= 7 A 53 ddo] $Al REo A 4l RER
A&she 4 B 72 BEoA 4] BEE A gsts ggol A ALt 3 A
3¢tk A B2 Q) ol A DLoll A ULE A 8= &= Al F e A AEo] Gp= A

A
e 4=l

<NRel| A {1 #2](beam management)>

& 2} 3GPP NR&| W #] WHH-& % 7] % £:(initial access) & A 2} A ¢1°4 44
(connection establishment) ©A| & L35 4= It} 7] HE Z2AAE =3 8h=
k& Qlo] A4 A ZHrandom access procedure) =, RACH(random access channel)
ZRAAE T o] 7] F41/5 4] (initial Tx/Rx) ¥ & A2 4 g},

E7&NRAA 27|11 §4 2 D89 A& verdd.

L 7E& Fxstd, A Aol gl GEHUENUE2)ON Al 7145 521 Wl(gNB
Tx beam) 24 & A 538t7] Y8l 71 Al =2 M= vh& Wakel |l 8
SSB(synchronization signal block) & 7] 4 & 2 Hb&g A H3kr}, 18] 31, Sms ]
el SSBE©] 20ms 7|2 AF4d 4 o). FA A o2, 7] A A B (initial cell
selection)= 93+ Y] £ E Fho] 20ms¥ 4~ At}

w2 7)1 0 2 A EE = SSBEC ek 2lE 548 F 8l A 3Héh(qualified)
SSBE A g slar &l SSBel| t 3l vl =g ¥ PRACH(physical random access channel)
3 2] g E-(preamble)e A5 o 2 A A Bl H 541 W(selected Tx beam)ol] ol 3+ A

£ V| A Frol & 4= Q) ol & B0, 21 A 7] (signal strength) 58S 7] %
2,452 o2 A6 = 9w E =, UELS SSB 919 27} 391 SSBE A €5} a1,
UE2:= SSB 19|27} 991 SSBE 41 #8lo], UEL R UE2 7242 A &l SSBof|
& )-8 ¥ = PRACH Z&] 1 ES HAET 5= ATt o714, 7} SSBi= 54 Wafe
2 M=o = S 7Hdstar ok
82 NRAA @23 7| A F9] 27| A& ZEAA 9 A& e
8= Fr&shH, @H(UE)S] Aol AXl % (S801), UE 7| A = (gNB)°] #
b= Al 2]l AR A A S Faf 271 A& DAl A Eask A i sty
JH(AE £, ZF SSBell 44-&-35H= PRACH A H)E 218} (S802). o] 7] A1, Al
28] A B | Al 2] 3= MIB(master information block) 2 4! &% “d H.(cell common
information)& 3 &8} SIB1(system information block 1)-& 3 3}3tT},

G Al A" QB W AIA]E G5 o]l VAR Y F| o wE A
S = SSBE S 418t} (S803). L] ar, T =21 gk SSBEof] o 3l A
RSRP(reference signal received power)E =74 $F}. N7 o] SSB <5, Wl of] o gt =
A ¥ RSRP T 7H4 5-2/% A 3(highest/qualified) Zk(value)S 7}A] = dhut2]
SSB(H1)& 41 Bl g} (S804).

el
o 1|

Ot

O~
=
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[114] o] F, ke M el ¥ SSB(H))ol th-2-5F= PRACH A9 o] £:3}+= RA(random
access) L] WES 7| A o2 AL3HT} (S805). ol & B-&ll WS AEE x7]

[115]

[116]

[117]

[118]
[119]

W BRE VA 9—?-— ol .
1A= 2 A SSB(Y) el Hl-8-3h= PRACH Aol &-8)+=
RA(random access) ZZ&] BE-& 218kaL, o] o] th&k &= A8 ¥ SSB(H)

o] g5}l Y= RAR(random access response)=- # %3} (S806).

shH | Alo]] & % z1]) gk @it = CBRA(contention based random access) > 2 A| 4

FastE o] AN ARE FEE 7| Ao Aol gle whidge] W A

Al A & T S = (cell commonly) H T 6471 2] WIS AA S = 941,

A HA o W& 3] fa EE s oAl o=

thool= A o] =7 Wl 55 ’LE—HI 2 A A

oh s, kel e ol 1)

7].}\] 7]}; 0_] O] O] }E] 114_‘

A48k & Zﬂ = 7HH St7] 138l SSBol th sl A &= & -2 W (wide beam)S-
& ohbko] o ehall A /M-S ghotstaL, who] Ao A

o ‘W

o

o mlm

b = o > o

N
L 40

Br By
Mmook
rE

ojN H

N
A
Hd

ro o

o oot
o
e
%
PN
li

i 2

15 4 7H/d(beam refinement) & 2H-2 &3l -2 Wl (narrow beam)& 44 3}
E5 o 4 )k 28y, £ Y (narrow beam)<S ©HE o Al =& ol H #HolE
(data rate)E A 3-8l 3= vk whdo] S olo|i} 317 2] W 3}ol Hl7}a}7] ut
A

57| wli-ol FA 24 sgo] wAE = = AT At o) & A, V1A
o kol Al R Wo] sl ® CSI A (CSI-RS/SSB)S vt & Mk Al (UE-
spemflc manner) & = TGO 24 vhiko] =Wl A7 & A &2 08 545

ZNAZ o B2 FH AFE Bl gt} o= CSI A A A (CSI resource
conflguratlon) 2 CSI .41 "4 A (CSI report configuration)-S- 53l 7] A = & 2 F-H
A 5 vk

= 9= NRAA & 31 1 A 9] A& vErdT.

W RaE A W ke Zpalo) A sl 2 A% (reference signal, RS) 5
A T8l 1 AH/E 7A=Y 2 7IRte E Bl E F3 3k}, o] = 3GPPOl A
4 2] 3k CST Z 2 9 9] A (framework) & W21}, 181, o] ¢} & vk 54 (UE-
specific) CSI A4 WH-& A f b =7} Gold 5 gl o &g s = RS A
ANl w4 F7FsHA H = A 7F vk 1A =& o] 9f 2 kel @B E =

A E Etetr] fel = 9ol A K= Aat Lol AR YA ol (= wEEol
= 5d 3H W = CSI AFY (resource) S S El = HHH S A EIEE 4= QlT) o
S W 15 54 CSI A A4 A (UE group-specific CSI resource configuration)©|
o A 5 vk 2, o] Aol AR e v Eo] T YU A S Ff5HA F
H ol 2 oS dlojye oAl A2 TR A A S SdE] of sk
o] 7} wtA gt} ¥ 8/% 7k o] 5 A (High/medium mobility) S 7FA] &= whatol] A =}
A HIEE Fol7] A iR H A FH & &5 Q‘ﬂ, whke
22 RRC A& A B2l RRCE 58 FH M AEZ S A o2 & A
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[120]
[121]

[122]
[123]

[124
[125
[126
[127

—t e e

o

z,

ox
N>
A

N

=)

ri

e
&vti

71:]9] Alol & 4= vt 7 Al =2 o] & &2 olF
A 3HCSI resource set)oﬂ Zsli= Wl 5 H A5 =
& 4 ok v, 9@ A A= Eold R

| N T

Al ¥ = Ed o] = QX (trade off) ©] 577}

E 10a YA E 10ce NR°1]"‘1 H B E A3 37HA ZEAAE YEHATH

NRoA o] Hl )= =] AlFolA Golshiz ZREA A SHellA 37k ZEA]
A2 yro] AojE 4= vt = 10a™= EEA A 1(P1), & 10bi= X 2 A A 2(P2)
18] 3l I 10cE ERAA] 3(P3)-§— 247k vpebdich P11 oA 7128 27 A&
(initial access) ZEZA| A & =& sF= w@ibe] Wl A7 whH 3 51 TRP(transmission
reception point) ¥ 29134 (beam sweeping)Z} UE ¥ =915 & Aol =35} H A
%-21/57 A1 ]l 3] o1 (Tx/Rx beam pair)E 3t+i= & 2Fo] U}, 91 A (connected mode) 2 %
Yot G V| Koo 2 B E ZH (S, CSlresource set) A4S &l AA k&
W& o] 2915 (sweeping) € A& A sar, WA TRP Hlof thk 215 M7 54
S Fagte) p2E Z3l @] TRP o] A e W, o] & P35 Faf 7| A= 4
B8 hfo] W& WS (repetition) A 53¢l W2 UE W =953 2 3l 5] A

T Utk G FA el A UEZF ol W WIS el @A) = i -3 o

o} A< 3 5 2he 33 = (downlink, DL) 2 A} &3 = (uplink, UL)©|
Z(jl

E1la A E 1leE NR°ﬂ"‘] HEIE=E J‘]Z‘]Q] JA &S HEHd T,
Wl 2~ 9158 (beam sweeping)<>= 54 T X H =, CSI AH 3 FH(CSI resource set) A
S E3f 7| A Tro] @rdol Al 22 /\Li(reference s1gna1 RS) A1 ARE <5
o =Zx Hlol 3 AR = RS A AR ujHEo] oEA o 2 elg]afi= v S
AREEkeh. 25, A A W Q1Y 2 (index) & Dol Al &l 571 Brkis RS A A A A
(resource indicator, RI)E ©|-8-3}] RS A B 2 54 O 2 (implicitly) v ¥ <1 )
2 ARE Z3 7| A Fo] wjF gk Wl o] AR E QA= E 3t} o] = 3GPP CSI
2 2 Y9 Atramework)E o] 83Fo] AAE 1, @HEE V| A S o g2 B AN
Aol ThEk RSE] A7 E =4 3Fo 24 oFE# o & ) A~ E(Best) 471 2] H(RI)l
3t RSRP H R & 7| A5 o & Haghtt ofol] th gk 574 A& Harsts Uy
AAl 71 A= o] RRC A4 ol w251 9] 0w, 3GPPell A= B 37HA] X 5 sl
2 AAs =S A ofsta Jlvh

- 714 H® 3l (periodic reporting)

- B] =714 H 3l(aperiodic reporting)

- WH4 4] H 31 (semi persistent reporting)

5 1lax= 52714 CSI B L W4 & YEh =], ©]3= RRC *é?é% < °f Eﬂlﬂ
(trigger) © T =, @& RRC “d A (configuration) ™| A| ] |
A3k, RRCHXq w| Al A of] 3= CSI ¥ RS AH¢] 2 2 31 vy 1 et 24 =,
CSI A1 A 3H(CSI resource set) 4 H. X CSI B.a15= —r7] Aol AR E x5l
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[128]

[129]

t} (S1101a). ©] %, 2 =21 E RRC A A WA A & 7|22 F7]| 407 A%y
= RSES A3 (S1102a 2 S11052), 741 3F RSES 7| 2 &2 Hlof| tfdl 21 &
A71E &4 3} (S1103a 2 S1106a). 27] o, @& A3 A3 (3hH<S 714

07 7[A 5o 7 H313kt) (S1104a 2 S1107a).

5 11bi= H] 52714 ¢SI B.az 2] S veh =1, RRC A A WA A E 538
CSI ¥ RS 2H¢) 3 B W& A A W et ah9f A5 o2 E o Ed7]
(trigger) WA A (FE= A H) §lol= RSE S8 Wl SAH S FdsHA etk 5, ¢
-2 CSI - RS A 2 w1 ol t gk A =, ST AR A FH(CSI resource
set) A K. B CSI B.aL= H|F=7] A o] d}i= H H 7}t i?}-ﬂ RRC “d d (configuration)
WA A & 7| A3 0 2B 4=215F=d] (S1101b), CSI H.a1 E 2] 4 (CSI report
trigger) = MAC(medium access control) CE(control element)} DCI(downlink control
information)& -3l o] Fo %It} @hiko] MAC CE %= DCIE 53 E] 7] A A]
ZH(trigger indication)7} 38 CSI B2l ET|A AR E V| X5 o2 HF F-41 8}
3l (S1102b), =21% E 2] A A Al A(trigger indication) & 7] HFS. 2 3F H A %] =
RSE S 218t} (S1103b). &1 714, CSI A R Fell th 3k RSE S HE-2 CSI K
L EHA AR AFE SR AN E E, X EXE) ol 5o Asd
o] F, &2 FAFRSES 722 Wl ek AT A7 & 574 3 (S1104b).
o, S S AEhS & V1A= 02 Balgt) (S1105b). o1 714,
CSI Bal= CSI B oL EgA ARIE 5418 EA AN E 50, Y £525) ol F
of A5 5= AUt

%= 1le HH4 A (semi-persistent) B 31 ¥FA1 S L ER =), 52714 B i o
H] 5271 2] Bl g2 o] S WA 0 2 RRC A HA A& S8l CSI ¥ RS A4l

2 5y bl o gk A S AE Gk MAC CE9l 9] 8l 24 S} (activation)
¥ 74 9-ol) vk H] @A) $}(deactivation) H A A (=, A H)E 541 3} | A7LA F
J1H 0% CSI B Sasht), 2 gukbe ¢S e RS 419 2 B W o] o
sl A =, CSI AFY %] 3H(CSI resource set) 4 . 2 CSI H.31+= 3 o] g}=
AR 7} 328¥ RRC A A (configuration) WA A & 7] A = . 2 ¥ A 5F= ]

(S1101c), CSI K31 4] SH(CSI report activation)i= MAC CEZ %3l o] o Xt}
o] MAC CEE 53l &4 3} %] A] A} (activation indication)”} 3 §F¥ CSI H.31
A3} AR E 7| A5 0 2 RE =418 (S1102¢ 2 S1110c), =418 24 3 #]

A] ZH(activation indication)Z 7| WFO & 7|4 0 & A% E = RSES %‘A/\L] st
(S1103c, S1106¢, S1111c 2 S1114c), A1 S RSE S 7| 22 Wof )t A& Al
71& =4 g} (S1104c, S1107¢, S1112¢ 2 S1115¢). 18] a1, @ izg L A
HFHS FVH 07 VAo 2 B a1t} (S1105¢, S1108c, S1113¢ 2 S1116¢).
CSI B.a17F A3l o] 3, 7| X = 0 2 HE]| MAC CEE %3l 8] &4] 3} X A=}
(deactivation indication)”} 3£ 3% CSI X.a1 H] 24 S}(CSI report deactivation) 4 K.
5 A8 (S1109¢), T2 CSI B a1 & 5 X g,

r>~
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[130]

[131]

[132]

sh719] 3% 5-2 3GPP 3= TS 38.331¢l 2| CSI A% 4 A (CSI-
ResourceConfig)& WEF AT,
[3£5]

-- ASN1ISTART

-- TAG-CSI-RESOURCECONFIG-START

CSI-ResourceConfig ::= SEQUENCE {

csi-ResourceConfigld CSI-ResourceConfigld,

csi-RS-ResourceSetList CHOICE {

nzp-CSI-RS-SSB SEQUENCE {

nzp-CSI-RS-ResourceSetList SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resource
SetsPerConfig)) OF NZP-CSI-RS-ResourceSetld

OPTIONAL, -- Need R

csi-SSB-ResourceSetList SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSetsPer
Config)) OF CSI-SSB-ResourceSetld OPTIONAL -- Need R

}s

csi-IM-ResourceSetList SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSetsPerCo
nfig)) OF CSI-IM-ResourceSetld

}s

bwp-1d BWP-Id,

resource Type ENUMERATED { aperiodic, semiPersistent, periodic },

vern

[
csi-SSB-ResourceSetListExt-r17 CSI-SSB-ResourceSetld OPTIONAL -- Need R
1l

}
-- TAG-CSI-RESOURCECONFIG-STOP

-- ASNISTOP

NRol| 4] 2] CSI-RS A1 4 3H(CSI-RS resource set)<= 3GPP 3 <= TS 38.3319] A
] ¥ CSI ®.31 A A (CSI-ReportConfing) Woll CSI B.a1W H 1% &= 29 15 <7
(nrofReportedGroups-r17: Number of reported resource groups per CSI-report)] A4
A o] ol whf, A9 EF] (resource type)©] 5271 A (periodic) B+ HH4 A (semi-
persistent)?! 7 5-oll = A o] 17l T 2719] CSI-RS A1 3 &H(CSI-RS resource
set)THo] 3% 50f YERA slufe] CSI-RS A A A (CSI-RS resource configuration)<-
o]_Q.g}cq 23 24 7].‘:‘;}1:3 & Ij- o]{— 27]]9] x} 2 = 61—(resource set)oﬂ EH@H a8
718 BALE 919teo| vk &< 3GPPoll A = o oF &2 R’ AA/S Aol o] A1 &

o ARE WA 8 AMML 228 A 83 A& arefabal 9lom, o

i
=)
N

| I
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[133]
[134]

98 2

AT/MLO]) = 8o

[326]
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= A9 75/ (feasibility) 2 #FA 2] 91 23] ¢ S (potential spec impact)S =
olatr] A&k Od?(study)E Al 2t
A8 Eol gaEE ol B

63} o] =2l ¥ ar 3l

-8-0{(Terminology)

7] % (Description)

Hl o] 8 4=%](Data collecti

on)

AUML 2.8 & ¢, to] B 4] g%%%%agiw
EA wrEE, LFJ AEE == U 8
TR ZEA

(A process of collecting data by the network nodes, manag
ement entity, or UE for the purpose of AI/ML model train

ing, data analytics and inference)

AI/ML % 2(AI/ML Mode
1)

9 AEES Juo R 28 AES YA 91F Al
ML 7| & A -&sh= dlol ¥ 7|8k dare] <
(A data driven algorithm that applies AI/ML techniques to

generate a set of outputs based on a set of inputs.)

AUML 2.2 FH(A/ML

model training)

dlole] 7wl o 2 [
A AUML RS FAT 22 918 FAE AIM
L2de 858k 3

(A process to train an AI/ML Model [by learning the input
/output relationship] in a data driven manner and obtain th
e trained AI/ML Model for inference)

AI/ML X9 F=F(A/ML

model Inference)

A A E HAES Qs e Edd
AUML 5.9 & AFg-8h= 22 A A
(A process of using a trained AI/ML model to produce a s

S

et of outputs based on a set of inputs)

ADUML =9 7 Z(AU/ML

model validation)

T ARG = A U HlolH A EE ALES)
ol AUML Z. il o] 328 W 7bsh= &1 9] 8h9] Z=A
227, 2d FAo) ARgH = HlolE A E o]gow
Hhety = 2l et e & A g sks H =5l ¥

(A subprocess of training, to evaluate the quality of an Al/
ML model using a dataset different from one used for mod
el training, that helps selecting model parameters that gene

ralize beyond the dataset used for model training.)

AIUML 2.9 H| = EAI/M

L model testing)

59 Fd L 4F0] AL At o dolE =S
ARgatel A% AUML 2.9 ] 452 Bobsh] Ala &
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o] 3h9f ZEA 2~ AVML 22 A F 3 de] H2E
M= R T 24e TP shA B

(A subprocess of training, to evaluate the performance of a
final AI/ML model using a dataset different from one use
d for model training and validation. Differently from AI/M
L model validation, testing does not assume subsequent tu

ning of the model.)

UEZ (AI/ML) X2 (UE-s
ide (AI/ML) model)

FEo] 7 A o & UEA 48 ¥ = AUML 2.2
(An AI/ML Model whose inference is performed entirely a
t the UE)

HESIAS (A/ML)
2l (Network-side (AI/ML)

model)

T|FEol WA SR Y EL AN ¥ = AUML B2

(An AI/ML Model whose inference is performed entirely a
t the network)

ided (AI/ML) model)

= (A/ML) %2 (One-s|UE

Z (A/ML) X2 ==Y E9 3 55 (AVML) =2
(A UE-side (AI/ML) model or a Network-side (AI/ML) m

%= (A/ML) =2 (Two-
sided (AI/ML) model)

o] of T%Elﬂur CE s HWH 375 ¢H%%.

(A paired AI/ML Model(s) over which joint inference is p
erformed, where joint inference comprises AI/ML Inferen
ce whose inference is performed jointly across the UE and
the network, i.e, the first part of inference is firstly perfor
med by UE and then the remaining part is performed by g

NB, or vice versa.)

ADUML =9 A 4(AUML

model transfer)

A S el 7l B Tz shehulE
2 7143 A UH%Préj Q] o] 222
gl o] Ak Aol =

P o
g5

(Delivery of an AI/ML model over the air interface, either
parameters of a model structure known at the receiving en
d or a new model with parameters. Delivery may contain a

full model or a partial model.)
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W ESQ] Ao A URZ X9 A%
(Model transfer from the network to UE)

24 ¢ 2 = (Model uploa
d)

UEoI A ES AR B9 A%
(Model transfer from UE to the network)

A3}t 8h5 / A3 EH (Fe
derated learning / federate

d training)

27 dglolE
o= ol

I_E ‘F

1 A (fﬂ]i UE, gNB)oM A
= el By V%, o] Yl%el M=
Vo ZRgo] I Q Ak ?,_73 tlo] B A

T

(A machine learning technique that trains an AI/ML mode
1 across multiple decentralized edge nodes (e.g., UEs, gNB
s) each performing local model training using local data s
amples. The technique requires multiple interactions of the

model, but no exchange of local data samples.)

s ekl de ol 0|

Zol A - E o} AUML 2@ 2] Qa1 &l A}

ffline field data) &5 = dlolH
(The data collected from field and used for offline training
of the AI/ML model)
>2kQl = o] E|(Onli| oA =8 ¥ o] AUML F & o] 22}l a5l A&
ne field data) ¥ = dlol g

(The data collected from field and used for online training
of the AI/ML model)

¥4 21U H ¥ (Model mo

nitoring)

AVML 2.9 9] & 455 ZUH Y sk dat
(A procedure that monitors the inference performance of t
he AI/ML model)

A %= g (Supervised lear| Y 8 2 S G Ho| E2 R H 2d & U= T2 A A
ning) (A process of training a model from input and its correspo
nding labels.)
H] X & 8}<5(Unsupervise| @l o] &0 A4 H o] 7} glo] A& Fdsl= 2=
d learning) A 2=
(A process of training a model without labelled data.)
7] 5 8- (Semi-superv| 2l o] &o] XA 5 d]o] €] o} #o] o] X G X L v

ised learning )

olEI7F E3E L& TS T2AA
(A process of training a model with a mix of labelled data
and unlabelled data)
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73} 8t (RL)Reinforce| 2 2lo] 43 2H&at= 3404 Jd e =29
ment Learning (RL) Z2EEF Dol wE = A S (H AR EE AUML 5

[135]

[136]

[137]

[138]

(A process of training an AI/ML model from input (a.k.a.
state) and a feedback signal (a.k.a. reward) resulting from
the model's output (a.k.a. action) in an environment the m

odel is interacting with.)

24 23t 54 755l gk AVML .2 24 5}

(Model activation) (enable an AI/ML model for a specific function)

3.9 1] 24 3(Model dea| 54 7] 5l g AUML 2.2 0] &4 3}

ctivation) (disable an AI/ML model for a specific function)

2 2213 (Model switc| 578 715l ti&ll, A A A3t AVML 228 1] 24
hing) 3}élar tpE A/ML 2.2 -2 &4 5}

Deactivating a currently active AI/ML model and activatin

g a different AI/ML model for a specific function

3GPPE= W ] Z 2 A A 9} ¥ 5o BM-Casel(spatial beam prediction), BM-
Case2(temporal beam prediction)®l] o &+ T (UE-side) AI/ML .2 (model) 3} ¥
A 3l A "Indication of the associated Set A from network to UE"®l] tjj g} A~ 3] o 5k-&-
A& Pty = skl

Sk | &2 NRol| A 9] Y #2](beam management) & 2}
7F BoldaE Al ~H eHEn S E vl Y ARE =
of7| gt} o] ¢} & FAE syl Hal AR SAHS &l AA K AVE

1

o k= AUML B9 o] &3 Alo] AQtH AL glon), o] & 913k ApA| §F L2 A

At otol] o gk U] -8 o} & Ao 5] %] ¢F2 Aef o]t} B W M A o A= AI/ML
S o] g3t g A Wl ] Wk Tl A= U EY AV BA 7o et g
FUHEE 7= A5, ol tigh il AR E GURRE a84 02 s
55 7] gt Whoke A okslarz) gl

T 12a YA = 12bE AMLE o] 83 ¥ &4 2 I3 § o S (spatial

“ H

domain beam prediction) ¢ A] 2 1} E} T},
& 7] 3GPP RAN(radio access network) WG1(working group 1)-= 'AI/ML for

beam management'©l] T &+ 155 A| 2}l a1, &3+ DL 5} o] Z(spatial DL beam
prediction, BM-Casel) 2 A]F4] DL ¥ o] Z(temporal DL beam prediction, BM-
Case2)-S 3} 9] A8 Al#l(sub use case) & +=2] 3+ Aol tf sl &< dr). o] =, Al
E(Set) Boll &at= W59 A4S B3l A E(Ser) Aol bl g ¥l o] A7 & o 53}
L5 ok -4 DL W ol 59 Aol a4 &2 12a WA 52 12bol]l S=A]8kaL
=], E 1220 4= A E B7F A E A2 A B All(subset)] A2 JEM 3, &

12bol| A 3= A E B7} 52 Wl(wide beam) 2.2 74 ¥ 31 A E A= F2 ¥ (narrow
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[139]

[140]

[141]

[142]
[143]

[144]

[145]

beam) O 2 T Y= S AE UE M2 A Y= JEE agstar Aok ARt
A DL W o) 59 A -9-ol+=, 31124 DL}l ¢l 9] i) Al E B7} Al E A9 A EAISI
B, i) A E ASE A E B7FA R T2 <1 A3 el F71E, dil) Al E A%} A
E B Edd Jom A= A& g dhrh A4 DL
WS ARE Ve R 1
Aol Ho] 1A Mg o 23 F o
T B = 5ol A
2,314 DLH <
B7F M= oh& 3
=3

T 132 AI/MLE o] &
A& YEHdTH

BM-#]| 0] 222(Case2)2] A+ Wl of Z(temporal beam prediction)> % 1391 L}E}
W vpe} do] HA o Wl A4 Aw GRS, 4 (inpu)E 7| REOE TH7be- vl
EA AlA ] W AN, 9 (output)) & ol S8t 2oz HolHt) o] u, ¢
H (input) & 2 AFE-E W13 &3 (output) &2 =5 & W 32 ohA A sl bt
&} ol i) A E B7F A E AS] HEAIRD A4 i) A E A} Al E B7F A 2 o &
el A5 Lol F7FEdi) A E A9 M E B7F sd st It e =z AN = HA9&
,—]lf:q Sk 2= o]

$HH, NRo| A o] @& 7| A 57 0 2 7E A4 -2 o] tf gk CSI-RS A&
ol &3te] Hl AV & Z7d38FaL, 714 32 (highest) RSRP(reference signal received
power)E 7HA = W(E)°l tisl], ol 4711 2] "CRI(CSI-RS resource indicator)/
SSBID+RSRP"E 7| A= 0 & W st =5 ghrh, 121}, AUMLS o]-&5to] Al E

Boll th &k Rl S48 Rk 2 A E Adl] th gk {1 8] RSRPE F&38] = 45, &

=
ot
o
i b
mtm
£
A
ot
of,
rlr
PO
o
fr
ol
=
o X ok
o
—
e
2
Ay
-

ok
>,
A

2

I
2
e

(temporal domain beam prediction) <]

25 Fdste wrd udt thS 3 22 FAF S 7 9

- @ A/ML 2. 9(UE-side AUML model): UE7} 2.4 822 =3 8}3= 7 %

o] 5, & Y gro g AMRE M E B)S S48 Y 828 9138 A
E Aol £8F= Yo HH % rolof gt} & 4] NRoll A4 2] CSI-RS AF¢) A ol uf
29, 7| A sro] AA e E W o] ek CSI-RSES 25 A5y o, ke A5
T BE CSIRSE S 2% A7 & A4 g}, wkef, 7| X =ro] M E B tj g Hl o
Z A ¥ CSI-RS A A 3H(CSI-RS resource set)= Yol A A&l =v4A, &
I NRQ Hl #He] 7]} S o] &&to] = A E Aol e A RS o 5= 9l 4hE o]
ATt

- Y E Y A= AUML E2(NW-side AI/ML model): NWo| 2.&l 28 =8 3}i=
Z
o] 7%, vhiko) A Al E Boll o 3k CSI-RS AH &2 A H CSI-RS A1 g &
(CSI-RS resource set)S WH2of Al A4 sl =X vk, @bk e o} o] 71 =&
T ) .

(highest) RSRPE- 7} A = & tff 47] 2] "CRI/SSBID+RSRP"7H2 A4 3HA] 1= NW
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[146]

[147]

[148]
[149]

[150]

[151]

[152]

[153]

=
=
AEaof A5 wded 5= 9l ol gt
S g o g A/ML B2 & o] &3t ¥l #e] & 583}

i
(model inference)E Y+ a&4 el Wl A L B3 v

Zo| o] 28 98] A& H = A EBIE B9, 25 Ti= AR@hol gyl
o

re
M
o
|

2
o
o
<
op

ri

i g A Sl e E A AVML B 2 S 584
st 55 3t7] 8l CSI A A A (CSI resource configuration) U] o]
AA A, ddo] Bl 225 9a S48 of sh= 1, Set B)yS A&k 7= 4l
&2 -4 ¥ CSI-RS A% 3 ZH(CSI-RS resource set) ¥} 8 & CSI-RS A %] &l
Sot= Yo R HE F2dE F U= 7MY FEx A (S, dEol FE FES T
& oS5 4= 1= 5, Set A)ol] th 3k CSI-RS €121 25, beam indicator) & &5 &
T A= I E(Y ¢l 2, InputOuput-Ratio *=5= TotalNrofBeams) S 4 2] & 51 &
Attt F7FA 0 2 CSI-RS 1A AHE &S 4 = gefvr| el <) glA g%
CSI-RS #H¢l H3He algh ko] Wl S 9 |1 a1 A=} ketol] o &l A tatar
A} gt

T 14 E BAANY dAA oo & g2 o] F& E S Ve

% 145 FxsHH, W& CSI(channel state information)-RS(reference signal) A}
2 ] (resource set)# CSI-RS A 133 o 73 wh2}v] B (InputOutput-Ratio /
TotalNrofBeams) & 3§35} CSI-RS A A A& 7| X5 0 2 HH =218k}
(51401). &1 7] 4|, CSI-RS A 7 32 NZP(non-zero power) AF% 3 &<l Fl o] ul&f
2l 5t

o] &, 5413k CSI-RS AH¢l 44 & 7| =2, CSI-RS AH¢] Fho=z AEH =
CSI-RS(5)S A8} (S1402). 28] a1, A ¥ CSI-RS(E)°l ol e+ CSI-RS A}

2 12 ZH(CSI-RS resource indicator)E 41 ¥ 32} 7] B (InputOutput-Ratio /
TotalNrofBeams) & ©]-83Fo] w33/ 53k} (S1403).

ol slof| A =, ¥ WA A ol A A|QFet= CSI-RS A 5t} o] of AAE A =H/&
= (input/output) ¥ 7] 520l T 3+ B] B (ratio)& "8 & 8} 7| g+ A 4 <l W<tk
=), B A A ol A A QFsl= W H]E(beam ratio)= =9 4ko] A H kel 54
W=D o =2, 200, 39, & F7bsheE A9 A-8E 5 e, CSI-RS A H g
of A7gE WIS WA Foll A dAG kv &/t o) wef sty FEEE Ale
714 gkt

2 A A ol A AQFsl= CSI-RS 2R A g Ak 9] #/% 9 (input/output)
ZHrell Bl gk Bl B(ratio)> th 27HA] W& o] &35t dEo] A A Set Aol T
WS =5/ E 5 T

W 1 2 9 H (input) 7 = ¥ (output)©ll Tt & Bl B(ratio), ¥ EH -8 &
(inputOutput-Ratio)& ¢+

—~

3l

rot, o



24

WO 2024/253486 PCT/KR2024/007876
(154 8 HEAS AL 2 A Aghom 22 4o| FCSLRS A4 % %mﬂC$

[155]

[156]

[157]

[158]
[159]
[160]

[161]

[162]

[163]

[164]

[165]

RS A%l 7, & o 2, maxNrofNZP-CSI-RS-Resources)2} =8 4L 0.2 22 Wlo] 4=
S YERN = gh(value) o2 A 2] sttt

3 vt H (inputOutput-Ratio)i= 1~n2] d <*(integer) #k0. 2 A=
49, A = (input) 7} & = (output)2] ¥l 7} FL S ol vj g},
2 W (output beam) 2] 5*7} 1 = Wl (input beam)?] 5= H.T} 2n)]
A& ougltt), o & 5o, kol 290 A 5ol oA, Y H(input)©] 4

7he] Wo g FAETHE &2 (output)S 8712 Wl o2 A H S ok,

T A o=, sl 3] E (inputOutput-Ratio) m/n ] gEo 2 A= 4= 9l
o #kel 1(E, m=n)Q1 A4 --, 4= (input) ¥ = H (output) ©] K 5271 & A 3= 2fm]
gk ghol 1291 4%, 9 # W (input beam) ] 57} 2 W (output beam) 2] =2
1298 on| g}, o] & &0, ghol 1290 A F-ol Aol A1, = " (input beam) <] 7}
F7F 421 75, =3 W (output beam) | 7} 842 & v] gt
-H] & (inputOutput-Ratio) S ©]-8-3}o] Set A2} Set B A}
21 ZH(CSI-RS resource ID)o| ) &+ wfjH A& th-3 £2o]

au)
In}
=)
O
%
o
it}
o
JE
4> "
)

Alkel & 4 9l

"CSI-RS resource ID in Set A = CSI-RS resource ID in Set B * inputOutput-Ratio”

"inputOutput-Ratio = 1" ©]| ¥, Set A = Set B! 4 -5 2| v] $ttt,

"inputOutput-Ratio >=2" ©]H, Set B7} Set A2] 4| B All(subset)S! 74 -F-¢f] 2] &+
o) w3t

wkek Set B9} Set A7F tFE 319 AFE AR (sub use case)fﬁ Aew= 45
"inputOutput-Ratio >= 2" 0| X| ¥t A 2 v F & = Wo] gl&& E= A2 & Yo
2 TAEE A8k F7F shebr B 7F A s F a7t YTt o] A -5-oll= Set B
&ah= shuho] Wloll sl F282 5 = shrt ool Wl & s st E

Mg 5, %= 12691 739, el sheh] Bl gk 42 A A (set) 2 5
S ongiet o & &9, Set B Hl 139 thafl Set A9 W0, 1,2,30] 84

1ﬂlé

oz rr

WA S 9 wdle] &9 glo g 2 vl 525 YER = dl(value) 22 A
o}

2 o) 2, 3% 3} 2}v] E (totalNrofBeam) = 1~m2] A F>(integer) ¢t o2 A= 4=
AT, 0471*1, a2k A7 CSIRS A 3 el 4-814= CSI-RS A1 2] Fv)
(=, maxNrofNZP-CSI-RS-Resources) H.t} = A1} olof st}

HEH 2= ko] "totalNrofBeam/ maxNrofNZP-CSI-RS-Resources"E =3l H]

HS Ak W F w13 A e HhH © & Set Aol th3F CSI-RS AR 912] =}
(CSI-RS resource ID)E =3l ¥ 4= 2

O‘r‘
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[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

"CSI-RS resource ID in Set A = CSI-RS resource ID in Set B * (totalNrofBeam/
maxNrofNZP-CSI-RS-Resources)"
9 A& o] -83Fo] Set A%} Set B Ako] o] IDE W 1914 7|38 A3} 5 U st
v =g g 4= ATk
T 155 E HAAY A AAdo w2 Set ASt Set B Aol Wl AAAH =& &
ER oAl o]
ko] Al A H CSI-RS A {3 VAl o] AA R Fx A
= W ESet B)RE A HET &, TS VA o 2 RE Ae A A
2 CSI-RS 2AHl 3ol 284 CSI-RS(s)9] 21 & A7 & S kot
% CSI-RS A+ 3%l o sl 1 ® & =-8] & (inputOutput-Ratio) (HE+=
“*(totalNrofBeam))©] ¥E3+¥ 75~ @2 &l & CSI-RS A % 3ol /] & A
H Hle) o g CSI-RS 12125 =418 1 2 & = -1] & (inputOutput-Ratio) (£,
Z A W 7l 4> (totalNrofBeam)) & ©] -8-3Fo] Al &2 CSI-RS €12 A} 2 W 31/ A| 413k
t}. #1315 912 Z(indicator, ID) & o] el e gho g A8kt & 159
F=2o B g A Ao A A otali= Q¥ (inputOutput-Ratio) #t-& ©]-&3}
o Set Aol] &8b= o] &S Y= ]7\1 o]3L, %= 159] 9-5-& H A Wl
(totalNrofBeam)E- ©]-8-3} ] Set Al &5 1] E%% LFERU &= o Al o] T
216 £ BAAMY = E A A o THE Set A9t Set B Ato] o] 1 AAA
&S5 UEH dA]oth
F7HH o7 B g M| Aol A = Set B7} Set A2] A H All(subset)$! 74 -3, A A Set
A2l Rl Foll A Set Boll th &k A1 A jlof A2t 1A &5 A olslr] 8k wete g
3Z Al(beam offset, beamOffset) I} Bl & A 2] 5+ A& A|Qkstt}, A Qhsh=
3 Al(beamOffset) T2} 1] B = ) ¥ &2 -H] & (inputOutput-Ratio) 2] Z| Tf }
I F2 A7) (size)E 7HA T £, qHeF 19 SEon] 8 (1nputOutput Ratio)©] 49
9, W Q3 Al (beamOffset)<> 0, 1, 2,3 & st = A E 5= 5 o] it} d
=
Q12

fo!
i
2

b
Q‘L

o

SN
Az

T.IE o}i 10

(o3

[-'N_l
__>?l_‘41

=

i)
¢
_IE
E
quo

2 32 Al (beamOffset) 41 B 7F A A | 49, & =418 CSI-RS #H4
& CSI-RS(£) 9] AT A7 &t 4] o] &3] Set Aol th§ CSI-RS
(indicator) = ¥ 33t 4= 9]

"CSI-RS resource ID in Set A = (CSI-RS resource ID in Set B * inputOutput-Ratio)
+ beamOffset"

5% 162§ 23 Al (beamOffset) e} v Bl & 21-8-3F 4 -, Set Aol o 3t Wl =&l
S =S HE o Aol

T 172 B2 HAANY EOE A AA ol I Set A9} Set B AFo] o] Bl A&
&S e dgajolth

F714 0.2 Set B7} Set A2 A B Al (subset)! 7 -, Set BE -4 6} +=

LZo] AFEE o]y el K 179] LhER ule} go] st o4
No PAY SH W 1EL /Mo B AU e THFES 4
oh. ol & A AlBky] A B Wero B Il ks A% el A5E

|

[o]
=
Hl .o
1
A

g3

6]
]
-

b rlo
)

z,
gl WLETF

ruim
o 1
of,
Noxo
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[176]

[177]

[178]

& % 7l 4*(group number of beams, GroupNrofBeam) 32} B & F712 A
& Aottt} dl e 32b| B (GroupNrofBeam) 2] #h-2 1H.tF A a1,
NET 2PAY 22 A ghe 2 qkeF 155 W 715 (GroupNrofBeam) 7} 2¢1 7 §-
% 1790 Lhebl s} gho] Wiko] ek et Bi= 279] 12 ol B4 el
05 AR SIS, 2l 3R 8] (L A 200 71 3h] 27
gk vl & (1:2)7F A &= o] HA Set AY] HEHE =8 d 5= 2 32 Al (offset)
o 7% Lol Sreis sl 5} Abekalel A4Sl ol & AHelel o)
(55, offset=1%1 -5, Set B2] 0, 11 2] Hlo] Set A9 1,2 ] Wl o= wjFH 5
Ao 75 i, = 150l FohiE WY g @ (S, offset=121 735, offset =
offset * GroupNofBeam @2 A 2], Set B| 0, 1'H 2] W o] set A2] 2, 311 2] Wl o uj
FHES AR 4% (jumping) =5 oS 5 3l

ghA, & B A A o A AlQtshE ahebH| B Eol A FE = ﬂﬂ A A2 A 73t
Set Bl £:31= | 548 93t CSI A9 (resource)S A A 8= RRC(radio resource
control) 4 H. & A (information element, IE) Wol] F=7}4 ¢l &} n| g & ¥ 38l o =&
A 7 o] B = ke o] of], A F = ol ek I A H. S A o dh= A 2% RRC
A A& Zaf @l Al AAstnE o 5 vt =, A W sy A (Tx
beam pattern configuration) IE9} 22 A 2% IEE A o] 6l a1, whdof A AT =
A s ol o] Y JRE A olst A, 2 sl e 4-&3F= CSI-RS AH H
3} Q12 ZH(CSI-RS resource set ID)E- W34 6} %= 5 gtr), o] = W I|H A A IE ol
CSI-RS A A 3 912 AH(CSI-RS resource set ID)E £330 Z 4] Aok =1
o1 EE}_: /\4 7@ 71.:5} 3}1/} o] /\]—9] =i gﬂ Eq =] Eoﬂ ‘:H ¢H y,H =] (pattern) IDE ot Sk

oH & 3, CSI-RS AF A4 3= CSI-Z A4 A A (CSI-MeasConfig) W ol A CSI-
RS AF1 3} 212 AH(CSI-RS resource set ID)°l J-&-8F= §! 3| ¥l (beam pattern)
IDE v &) 5 22 Set Boll that CSI-RS A3} o] ol that ¥l s & Abo] o]
FH(association)S 4] 3 5% Q55 o v gt} okA Aot mltu]E o] ¥ T
A EEe A% v FASH) A5 A5 D bS] kel Ay
(RRC(radio resource control) / MAC(medium access control) / PHY(physical))S &
B A4 H U2 BT Mo Z 78 5 U8 A ae)

2
o

=, B g A Aol A A QEshE 71 A = /a ko] AUML 71 8E 71 A = Fal jI (S
o] W& 71 A= 4 W 2 whghe] Al WhS da)aly] 9 ket o g A S
o A A S W19 Set Adll EEHE HHE F A% w471 9] Set Boll 48
HhEol thall A CSI-RS A =2 SSB A9l & F38 A3l 5 o), 7| Ao =
& w2 7] A 5ol o &l A A A Fo] o] Fof 7l Set Bell &3k U Wl Eol Ol g
S o] RSRP 4 235 70O & Set AS 7|9 2 H 4 Wl & m&3l],

bl B
) 712 =& 43719 Set Adl] &= WO R HE MAEH Set BE -4 5=
JH A AH(E2, dH 2 Set BY 1 E 2 F Set Aol sl F5h= HES
S ol A ARH)E whd e ASS 5= 9t =, 7] A

F 52 SSB AH¢l& ol Al dFo] o] Folx =Wl s A AR, =

o

—_—

jus

1

b1 oo
W{N' o

N

RS
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[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

[187]

[188]

SetBE A3 = W A A H (Y o] &, Tx beam pattern configuration =2 Set B
configuration 8 H)E 2R A5 = vt (b, el B A ol o] &l £ o] A
oy A gF=t}) AE W 3 A A (Tx beam pattern configuration) A H.i= A 7]
%% v} o] CSI-AF$1 4 A (CSl-resource config) WA X/ H. 1} CSI-Z7d A4 A
(CSI-measConfig) WA %]/ B., CSI-}X.31d % (CSI-reportconfig) HA| %]/ B 5 7]
L9 RRC WA A/A Hof| 35 o] a2 AFE] A, S2 o] & g A2
RRC WA X/ K (Y o 2, Tx beam pattern config M A| A/ B)E A 2| 5to] o] &
o v E A ¢ At

ol W, Set BE -4 5t7] & A% ® ¥ A4 (Tx beam pattern configuration)
AR = ol o] AR 958 333 4 Uk

1. Set Bel] t et ¥l 3 E} 9l (Beam distribution type for Set B) 4 X.: Set BE
A5t7] 918k Wl 33 EFS)(beam distribution type)©l] T $F A A B Set A2] W
25 Set B W& 7ASH] A1 W omA 15 WA 3 B
(beam-group-wise distributed type)@} 718 Wl W21 -3 E}$](individual-beam-
wise distributed type)2] 27}%] E}J o] Aol = 45 ol & HdA 3] gk JH o,
(&, @< 3 beam distribution type, <f, group beam wise distributed type only <2
individual beam wise distributed type only®ra | 3t 4= gl om o] A g- s F 1
= Aekd o= )

2. Set A-Set B A FH(EE+= Wl =F) A1 7 (Set A-Set B association(or mapping)
configuration) d X.: Set A%} Set Be] Wl Alolo] A AE AAsL7] gt AR ZA of
Ao AHEES 1 IR A 5 AT

2-1. A A ¥ 7l 9~(total number of beams, totalNrofBeam) 4 H.: Set AE -/ 6} 5=
AA e ha 2 AR

2-2. 18 == 1| & (input output-ratio, inputOutput-Ratio) d H.: Set AE -4 3F+=
A W&l =9k Set BE 14 k= W o] Al e vlE A AR

2-3. 2 Z Al(offset) A H.: Set BE 1A k= 1A A ] 919 (index) & 32 AL 4k
(Set A} RUE} 2 715, Set BO] A W9 @24l 4H)

2-4. 713% Y 7l 5*(group number of beams, GroupNrofBeam) d H.: ¥ 135 12
132 EFY) (beam-group-wise distributed type)S A 74 5, dht9] ¥ 155 (beam
group)S T 3HE Wl 74 S5& Set BE A 8= W C1E S

2-5. W A= 2 557 = 7](beam index hopping size) A X.: B} “13&(beam group) =
2 7)8 W (individual beam) A}°] 2] W 919 ~(index) -4 474 A H.

3. A3E CSI A A A (Associated CSI-resource configuration) 74 X.: Set B2| 1
=9 A4S 93 CSI-AFY A A H 2}l o ¥(association) 4 H.. A5 H &
174 (Tx beam pattern configuration) g 29| &S 9]¢k RRC W A| A (== G H)
E Aot ol whet obg o] AR E(SS 1L AR FAE 5 Tk

3-1. CSI A1 A A A FH(CSl-resource config association) 3 H.: Set Bol| &l &3}
= WSl thet AFo] o] Fo]x] = CSI ARl et AA AR 2 CSI-AH A



28

WO 2024/253486 PCT/KR2024/007876

[189]

[190]

[191]

[192]

[193]

[194]
[195]

[196]

A ID(CSI-resource config ID), NZP-CSI-RS A1 % & ID(NZP-CSI-RS resource set
ID) H/%3= CSI-SSB A1 A 3§t ID(CSI-SSB resource set ID) 5 E3F3H <= ¢J
A% W 2" A (Tx beam pattern configuration) 4 H. A 53 2] 8l 4 %RM?

A AN (= AR)E st 45 8ld AR F2 28 5 Ut

3-2. A% W 3l & ID(Tx beam pattern ID) 4 B.: Set B 74 & ¢ ¢+ 2% ] &l
(Tx beam pattern) A2 2 o] o g+ 12 2}/¢1 &) *(identification/index) d X.. Set B -7-
A& 9 sl A% Jl 3 E(Tx beam pattern) A4 4 4 B 7} 7]<E 2] RRC H A ]/
A B (& &, CSI-resourceconfig, CSI-measconfig, CSI-reporte config, NZP-CSI-
RS-resourcesetconfig )& &3l AH5=E A5 sld AR JA2 2353 4 3l

o, W 3 e A A (beam pattern configuration) 4 B.2] A58 ¢k A A Q1 A
ad¥ WH & 29, Al 22 RRC HA[A/A B g of of ol -4 A Q1 Hl
3} & (beam pattern) 7-4d WH Eol whet A 7] e A W ) E A4 (Tx beam
pattern configuration) 4 H.& -4 3H= 4 X 2 A (information element, IE) & 2| =&
gho gapd 2= gl

gHH, - A A ol A Al etat= wketel] whet =418k CSI-RS X} OJ ]?;’}(CSI RS
resource set) A H.E 7|HFO 2 Set BO| &6F= W2 AT A7 & SHS G W2
d P2 w0 Ao wpet R thE Bl kS S 9}

HA, ko] 2 F2& st 45, B 7418 CSIRS AH F3h
[k 2 S E W] AT A7) A& oA 7]« g Wekg o] &5to] Bl ¢
= ko 2 AR ST} 7FoF Set A9t Set B7F F A& U A B tHE ‘?j]
743, E-2 Set BL] CSI-RS A4 €124 ZH(CSI-RS resource ID)E X2
2 a2 A8k sl el B = Set A9 W& FE 3= dlof] o] 83
t}. 7HeF Set B7} Set A2] A H All(subset) @l 74 9-, @hb-2 =4 5 Set Boll o g CSI-
RS 2] 212 ZH(CSI-RS resource D)l Wl & RSRPE ShA] 7| &3 Whob-& 7| HE o
= Set Aol o g CSI-RS AF¢1 212 AH(CSI-RS resource ID) = A & 7| w3
dl le] gho 2 ARg-git)

o= VA ao] Yl 223 Fadt= A9, @i 7418 CSI-RS #H J
S 7Hto 2 S A H Set Boll ek 4 Ao B F E= dEE VAT o R B

arafof ghok, & g ol A Al QbshE A 22 ghebaH FALS Bl v 7] X
S 2 SetBoll gt 54 A#E BF E= AR E &Y, 470 o) Harsfof 3
AAskaL, 7] x]=r o] A4l upe} 5749 Set Boll o gk A3} 41& 7| A7 o2
H gk}, o] w, Set B7F Set A2] Al B All(subset)§l 74 -9-oll = S & Set Bol| ol &
RSRPE Set Aol ¥ = IDE A 57| vl =g & 5, "Set Aol thal] | == CRI+
RSRP"E 7|HkQ & 1 518} 4= 9]

T 182 E BHAA Y o AA4 °ﬂ e GdH 7 A = Z2AAE YERAT
5182 o] Bdl 25 et A 9o ©d g 7| X oo ZEAAE Y
Efwict.

olet, = 183 Fxste] Bt F2E A o' V]

N
i

o
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[197]

[198]

[199]

[200]

[201]

[202]

[203]

[204]

[205]
[206]

[207]

[208]

[209]

-2 CSI A9 A A (CSI resource configuration) WA X & 7| A = 0. 2 H-¢ 4=
A1EHT} (S1801). CSI AF A A (CSI resource configuration) M Al Al &= T2 A X

- CSI-RS A X1 3H(CSI-RS resource set) A7 A H: A A 2z A5 A5E
St 44 AHZ (5, Set BE A3 AA), 0~39] IDE 7}#]3= 4711 2] NZP CSI-RS
resources 4 K. L & & 3 3(set)oll T3l inputOutput-Ratio X beamOffset 4 H. (%=
1891 4] =, inputOutput-Ratio7} 3, beamOffseto] 191 -5 ettt )E 2 &gt
T AT} 7] A, Set Bi= Set A2] A H Al(subset) &= -4 H T},

- 3l & CSI A A A (CSI resource configuration) ¥} 1| <3 ¥ CSI X321 A A (CSI
report configuration)2] <A 4 X

o] %, &2 CSI ARl A A WA A] 42415 F-3ll CSI-RS AH¢l 3] §Hol] £raf=
CSI-RS A E(resources) = A 5¥ = Wof thst Az A7 & 7] F oz
T} (S1802, S1806). %= 189 ‘/}E]r‘% Hle} o] CRI#0, 1, 2,331 Yol o3l A4 RSRP
=& S48k, 54 ¥ RSRPEE 9538t}

wkok =413k CSI-RS A4 # %Loﬂ ] 3l inputOutput-Ratio®} beamOffseto| 7|
AR A9, 2S48 CSIRS A 1 3e] CSI-RSE©ll th &k A5 A7 (=,
RSRPE)E U A& o] -&-38te] A5 A vl =3 /3 23t} (S1803).

"CSI-RS resource ID = (CSI-RS resource ID * inputOutput-Ratio) + beamOffset"

A A =3 ¥ 47) 2] "CRI + measured RSRP"E W] #2] & ¢t 2 dlo] =4k
o 2 g3t} (5, Model inputs: measured RSRPs for CRI#1, 4, 7, 10)

1) 5L, @ E AVML Bl 9] g CRI#0~119] th 3t 1271 9] o ¥ RSRPE
(predicted RSRPs)& & 5 3L 02 =2 (FE)38H) (S1804). o] F, ¥hi-& 12711 9] <
ZH H Foll A Htop)-K HI(E)S AEste] 7145 0 = H gt} (S1805).

ol &}, & 182 Fxsto] VA= F2E A A o8 V] wE

7] A =& CSI A A A (CSI resource configuration) WA X & w2 7 &gk}
(51801). CSI A1 A A (CSI resource configuration) M| A| A = tF&-9] A BE E3}

3 2= 9]}

- CSI-RS A9 A 3H(CSI-RS resource set) A A H: A A Z2 AT A&
&4 ARE (F, Set BE 918 AA), 0~39] IDE 7HA]3= 471 ©] NZP CSI-RS
resources 4 K. L & & 3 3(set)oll T3l inputOutput-Ratio X beamOffset 4 H. (%=
1891 4] =, inputOutput-Ratio7} 3, beamOffseto] 191 -5 ettt )E 2 &gt
T AT} 7] A, Set Bi= Set A2] A H Al(subset) &= -4 H T},

- 3l & CSI A A A (CSI resource configuration) ¥} 1| <3 ¥ CSI X321 A A (CSI
report configuration)2] <A 4 X

7] A =& CSI A A A (CSI resource configuration) WA X & 7| ¥F S 2 CSI-RS
A H3lel A4 ¥ CSI-RSES 7|4 0.2 A3t} (51802, S1806). ©| =, CRI
#0, 1,2, 3] &l gkt
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[210] ol F, 7IA =& HERYE L 2o of s EEE SH(top)-K (&)l thEt
BAE 2180 (S1805).

211] =195 2 BAAY EOE d A dd BE G2 AT TZAAE Y
Btk

[212] =19 7IASol Bl F8& FHshs Ao wda A5 ZRAAE
SRl

[213] olst, ;= 198 Frxsto] W F2hs A A o2 7w shr.

[214] k& CSI A A A (CSI resource configuration) WA X & 7| A = 0 2 H¢ 4=
A1EHT} (S1901). CST AR A A (CSI resource configuration) M Al A1 &= T2 A H
5 28 5 Ut

[215] - CSI-RS A1 ] FH(CSI-RS resource set) 4474 R AA FZ 2T AFS ¢
597 JHE (5, Set BE 918 AA), 0~39] IDE 7HA]3= 471 €] NZP CSI-RS
resources 4 K. L & & 3 3(set)oll T3l inputOutput-Ratio X beamOffset 4 H. (%=
199]] 4] =, inputOutput-Ratio7} 3, beamOffseto] 1321 -5 ettt )E 2 &gt
T AT} 7] A, Set Bi= Set A2] A H Al(subset) &= -4 H T},

[216] - 3l & CSI A A A (CSI resource configuration) ¥} 1| <3 ¥ CSI X321 A A (CSI
report configuration) 2] &4 A4 K.

[217] o], Y CSL A A A HIAI Al =41 & F-all CSI-RS AF H ghell £381+=
CSI-RS A1 E(resources) = A5 = Wof st 25 A7 & 7] 8 o2 743k
T} (S1902, S1908). &= 199 YEF Wl vfe} o] CRI#0, 1, 2, 321 ol tf 3] A RSRP
& SA435, 54 H RSRPE S E 58]

[218] qgkoF, =218k CSI-RS AH 3ol Wl &)l inputOutput-Ratio®} beamOffseto] 7|
A 5, S 543 CSI-RS A J§o] CSIRSE | & Al s Al 71,
RSRPE)E U A& o] -&-38te] A5 Al vl =8 /# 23t} (S1903).

[219] "CSI-RS resource ID = (CSI-RS resource ID * inputOutput-Ratio) + beamOffset"

[220] A5 A W13 #4701 9] "CRI + measured RSRP"E 7] A = & & B 31T} (S1904).
=, CRI#1,4,7, 10°] gk 274 ¥ RSRPES 7| A5 =& B 318k},

[221] olsl, &2 198 FFxdto] 7 Ao & 2h& A 4] Q& 7] =g

[222] 7] A =& CSI A A A (CSI resource configuration) WA X & w2 7 &gk}
(51901). CSI A1 A A (CSI resource configuration) W] A| A = tF&-9] A BE E3}

3 2= 9]}

[223] - CSI-RS AF¢! F] 3H(CSI-RS resource set) A4 AR AA| 2 4S5 AFS 9
&4 ARE (F, Set BE 918 AA), 0~39] IDE 7HA]3= 471 ©] NZP CSI-RS
resources 4 K. L & & 3 3(set)oll T3l inputOutput-Ratio X beamOffset 4 H. (%=
199]] 4] =, inputOutput-Ratio7} 3, beamOffseto] 1321 -5 ettt )E 2 &gt
T AT} 7] A, Set Bi= Set A2] A H Al(subset) &= -4 H T},

[224] - 3= CSI A% A4 A (CSI resource configuration)¥} v =3 ¥ CSI K31 A A (CSI

report configuration)2] <A 4 X
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[225]

[226]

[227]

[228]

[229]

[230]
[231]

[232]

[233]

[234]

[235]

7] A =& CSI A A A (CSI resource configuration) WA X & 7| ¥F S 2 CSI-RS
A F el A" CSIRSES F71 4 22 A58} (S1902, $1908). ©]+=, CRI
#0, 1,2, 3] &l gkt

o] F A F& vt E 1 E 47] 2] "CRI + measured RSRP" 9] H.11 == CRI#1, 4,
7, 10°] Tk 274 ¥ RSRPE 2] B35 5218t} (S1904).

7| A =r-& A8 4711 2] "CRI + measured RSRP'E ¥l #e] & ¢ ¢ 2dl o] <)
Hato = =g ste), 19 a1, 7] A 52 AUML B @l o] gk CRI#0~11¢] o} gk 12
7l €] o =¥ (predicted) RSRPE & EZ(F8)3t} (S1905). o] %, 7| A =5-& o] &
shfe] Wlg A EEEaL (S1906), A1 8 Rlof] o ¢k CRIE A1 A 8F= ¥ A A (beam
indication) & ©'d-ol 7| A %3t} (S1907).

Ol A 7FA] 7] 428k CSI a1 Wi & 78 1] b2 ¥ E}}](individual beam wise
distributed type)= 7| ¥ S & CSI-RSRP 2] L& 2 93t CRI v|d WHS V& o
U, s gt ol Wl 7155 WA 32 EFY) (beam-group-wise distributed type) 7| \F
CSI-RSRP &] £H 0| &= 7 &= <= it}

Sk B g Ml Aol A 7] =gk CST A9 A A (CSI resource configuration)<, ¥ ¥
2] & ¢ 8l 4 A %= NZP CSI-RS A9 A A (NZP CSI-RS resource configuration)©]]
el 4 -8 %= slo| vl st
02 2 HAA ETE A Ao }E g2 F& IS Jedh

2 FA25HH, Wik CSI(channel state information)-RS(reference signal) A}
A ¥ resource set)o] AR H FE W /)G HH JRE VA FOZ2REH FAlG
T} (S2001). & 7] 4], CSI-RS A+ ] 31&-2 NZP(non-zero power) AH A &< A
o] uhgh# &t

o] F, wihE A% CSIRS AH4 {9 JHE 7|22, s CSI-RS A+ {5
o th-g¥ = 4ol & &tuho] CSI-RSE =748kl (52002), 4 o] &= 8fufo] CSI-RS 9]
SAE 7RG FE AR HiE 7| A 5 o' AF3} (S2003). o714, 4

% &hte] CSI-RS 9| 5742 2o & 3] CSI-RSE] Al 7] (o] & &, RSRP)
ol HA4d At

A7 FE H 7l BE Q2= 19 =9 8] S (input output-ratio, InputOutput-
Ratio) 4 X. 2 A A W 7l 9~(total number of beams, TotalNrofBeams) A H. 5 4] o]
= 3}14_01 Z,: Ohj-‘
$HH, @2 Wl Q@ 3 Al(beam offset, beamOffset) 4 HE 7| X = S 2 HE 541

Q1i=tl, 471 CSLRS A4 A3 471 W 02 4R E v 722 3 5

il
%

F7H o2, k& 155 W 7l S (group number of beams, GroupNrofBeam) 4 &
2wl Qe A~ 57 A1 7](beam index hopping size) A K. 5 4 o] & sh}& 7] X+ &
2REH AT 5 =), 7] CSIRS AR 1A A= A7 25 W Al AR 2
AV JAE A~ 53 A7) AR F Holx styE U 722 & 5 9l
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[236]

[237]
[238]

[239]

[240]

[241]

[242]

[243]

[244]

[245]
[246]

[247]

71 Adke] Balss, Y] Aol 8o CSIRSY A4S 7V 22 FE25
3l A58 M7IE F 7HY = 2(highest) Al 7] 2] K9] AR E EE3 = )
714, K= 180 274 28 A o)t

12 2 FAAMY G AAdo & 7| A7 52 ¥ES Yebdd.

2 #2351, 7] A1 =& CSI(channel state information)-RS(reference signal)
A K S (resource set)e] AH H FE W I I A RE R G
(52101). 41714, CSI-RS A9l F] 3+& 2 NZP(non-zero power) A &1 A o]
ul g2 st

o] %, 7| A =& A% 3§ CSI-RS A A A K
ghell th-g-¥ = A o] &= shihe] CSI-RSE B =
% apuhe] CSIRSO S S 722 & 58 23] B
(S2103). o 714, # o] &= s}1}2] CSI-RS 9| A2 2 o]
(<& &%, RSRP)Y A Y = .

A7 FE H 7l BE Q2= 19 =9 8] S (input output-ratio, InputOutput-
Ratio) 4 X. 2 A A W 7l 9~(total number of beams, TotalNrofBeams) A H. 5 4] o]
Lo o Aok

oA | 7] X & ¥ Q3 All(beam offset, beamOffset) A & whit =2 A 453k 4= ¢l
=), 4 7] CSI-RS A A4 A= A7 Wl Q= Al AW E ¢ 7] 22 8 4= glu]

F7H o2 71 A =& 155 W 7l 57 (group number of beams, GroupNrofBeam)
B v eldl A § 5 H7](beam index hopping size) A E. & 4 o] & sl & o
= AFS 5 A=, A7) CSIRS A 1A 2k= 7] 25 W s AR R A
Hde~ s A7 AR T Aok stvE o 7|22 & 5 AUk

71 Adke] Balss, Y] Aol 8o CSIRSY A4S 7V 22 FE25
el 58 AVIE T 7HE 5 2(highest) Al 719 K7W A RS E e = 3l
7| M, K= 15 A7 28 AFd o)t}

A A RIS -S> 2 S Ao ® A8 ek 9lar, o] HH
gtElo] 8 5 vt S - HAIA = 5GNR Al =8l

[e]

Z 7| %=, 8l CSI-RS A
A E5kal (S2102), A& 2 of
JE R RE Aals
T

3} o] CSI-RS 9] Al 7]

23, T B4 Al =812 Al A1 (100a)9} A2 2 2]1(100b) 5 3

1 &=1(100a)= 71 Al =, HIES A w2, A S o, 5 o 5
X, F Bl 7 7], A A-e58) 7] %S e A8 2ek, A 9 E] = 7K Connected
Car), =& (Unmanned Aerial Vehicle, UAV), Al(Artificial Intelligence) ¥ &, =5,
AR(Augmented Reality) “& =], VR(Virtual Reality) %], MR(Mixed Reality) %],
20 X, FF ek A, MTC ZA, 10T FX], o & &, e =1 G (E

A

r
e
e

_I>i

o]
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[248]

[249]

[250]

[251]

[252]

[253]
[254]
[255]

2 )
2, EA EA 77, Ak AR 75 S A ek AleE, 79 E E?]-(Connected
Car), =& (Unmanned Aerial Vehicle, UAV), Al(Artificial Intelligence) ¥ &, =5
AR(Augmented Reality) “& =], VR(Virtual Reality) %], MR(Mixed Reality) %],
F2I G, FF HH GA, MTC A, IoT 44, o] & ], Ae 2 42 (&
T aE A, B A, 7153 A, 56 Al 2ok e A s o] 9
47} 2kg] 81 Woe} hld AN Y 5 9ok,

271 A1 A (100a)= 244 (10202)2) 22 2 o] 5 3Lt o] Abo] 3 7 A A
oF, W] ®2.2](1010a)9} -8 Z o & 3L} 1”4 | 2] 9}, &A1 7](1031a) 7 22
Aol i s} o) Ake] AV E E3E = Qv A7) TR AA(1020a)= A3
THE 7 AT 7] Z 2 A (1020a)5= SH o]

AN}

s

7%, Axp, Q= e S 3
o TREFZS YT 5= ) o F Eof, A7) ZEAA(10202)= T4 Q1E I

ol ZEEFO s} o] AlFTES AT 7 vk AV W E e (1010a)+=
7] Z2AA(10202) <} A4 =) a1, T}k FEf o] AR Q= WEy s A
ATH A7] A1 7](1031a) = A 7] EE A A (10200)9F AAE 31, T4 Al29S

S g Ao]d 4= 9l

271 A2 A (100b)3= iixﬂﬁ(lozob)g‘r e Holn Fibe] g A ¢ v
2.2](1010b)9} 12 H o] x oM ol 4ol ] m ] 49}, 442217](1031b) 8 -
Aol shitel 4275 238 5= 9ok 4bv] 2 A A (1020b)E He 7] 5
Az, /=R E o = Ak 7] EEAA(1020b)3= B ol el =
EEZS TAT T U dE 5, AV Jiﬂlﬁ(lozob) 2 QUE s o] 2~
z2REZ s ol AFTES AT 5 At 7] HlEE(1010b)= V] =
2 A A(1020b)9F A A= a1, vheret e o] B Q/EE HWH S A4 4
371 A 71(1031b) = A 7] ZE A (10200)9F A F a1, F4 A 1d S S0
ANFEE Aol E 5= 9l

7] Wl 2.2](1010a) 2 EEE A7] W B2 (1010b)3=, /7] S22 A4 (1020a) Z/E
o]

O

o |

= A7 EEEAA(10200) 9] W = ool M A AAE 5 AL, /A T
= A AR gol thebdl 7|42 B ohE TR A ddd % 9ot
A o =

o=

71 A1 AR (1002) R/HE= 7] A2 A (100b)= 3t o] 9] <be|v-& 714
| & &1, eIV (1036a) B/5E= QFEHILI(1036b)= F+4 AT & &4
JE 7 3
3 A A & ‘Q Ao & gz +A4E& JEtd ES5 2ot

|, 5= 230 M = SFA 52 229] A& B} AHA3] A Shs= o]t

1= W 22(1010), 3 Z A A4 (1020), 5=A145-(1031), A& 2] ZE(1091),
Wl E] 2](1092), T =2 ] o] (1041), & 33 (1053), 223 71(1042) E m}o] =1(1052),
SIM(subscriber identification module) 7}, &} o] 42| ote| L& E g8k,

o,

o
50
T
_&

H
g

m o
rhi

23

Jm
Ol

o
f
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[256]

[257]

[258]

[259]

L EAA(1020)= & A M AR ARk Vs, A Ak B W
S Tt s A4 E 4 A FA4 QI H H o] &~ X 2 & F(radio interface
protocol) 2] AlEE-2 L2 A A (1020)01 4 T8 = 9= At} Z 2 A A (1020)=
ASIC(application-specific integrated circuit), TF& 3| A, 2| &2 L/ dolH
2] A& 23S 5 v} 32 2 A]4(1020)= AP(application processor)d = 3
o}, 32 2 A] 4| (1020)= DSP(digital signal processor), CPU(central processing unit),
GPU(graphics processing unit), %51 (Modem; modulator and demodulator) & %} ]
L shE e o vk ZEAA(1020)9] ©lli= Qualcomm®ol] o] &l Az ¥
SNAPDRAGONTM A 2] 2 32 2 M| A, Samsung®¢]] 2] 3] A2 ¥ EXYNOSTM A
2] = Z ZA|A, Apple®9l] 2] 3l A|Z2H A A8l Z 2 A A, MediaTek®©l| 2] &l A
Z% HELIOTM A| 2] & 3Z 2 A A, INTEL®®] 2|3l A% ATOMTM A 2] = 3=
= A4, HiSilicon®¢l] ©] 3] A| 2 KIRINTM A] 2] 2= 2 A A = o g5 = A}
Al ZE2AML 5= 3

e e +€(1091)€— =2 A A (1020) B/EE FAFA03D) ) gk A
S e wE 2)(1092)= A B ZEA091)0) A H e Ttk vaE
#0](1041)3= Z 2 A A (1020)0)] o3l H | 20 Z2ach 985 (1053)=
=2 A A (102000 o8l AR&E dH S A F T 913 (1053)3= H 2= E o]

(1041) 9] EAE 5 9leh. SIM 7b= = Frod A8k 2 ARE S 0 Foh A5
A A 7FIAE A E skar 91 F sk ol ARE-%] 3= IMSl(international mobile
subscriber identity) 2 19} #+HH 7| & obd S A A A str] YEhe] AR E =

A gl =Zo|th & SIM 7hEo) A8 AR E A4S 5 Qo

H 2.2](1010) = Z 2 A A4(1020)2} &2t 7ok Al A3tE a1, =2 A 4{(610)
5 271 7] 98 s QR E A 7S ) 2.2 (1010)+= ROM(read-only
memory), RAM(random access memory), = 2l Al W22, w22 7}=, %7 vl A
L/ O E AY AR E E3E 7 ATt AA 7 AZES o E T Y= A
T, 2 HA A A H V5L EYMAdA A V] 5s et B E
(A, A2 75 )R TdE . BES W EE1010)0] AE 4 A
2 AA 1020y ol 3l A 3E 4 ot W E 2] (1010)7 Z 2 A A (1020) th+-ll
T E = o} i, v 2 (1010)E Z 2 AA(1020) & ol e E 9= o,
7] Hofol| A F A H tp 3 kS F8)] 2 A A (1020)0] A 7HsEHA 1A

2 9l
b LT(1031)% 3 2 A4 (1020)9) 52 ﬂbé}ﬂl dstsa, FANEE F
Al B 18T S5 (1031) = g7l ek 21715 Eekeeh S50
E xglat o &

(1031)= T4 95 N5 5 A 2sh7] 138 7] A ﬂ% 3
FARE= FA NS E A Y/ = A E 5 %
Jiﬂm(lozor A= 7HA13}71 HO}O% SE=SR=

A

= FANEE %J g ?Jﬁ}t 7]%% ot FA A E D o), FAE
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[260]

[261]

[262]
[263]

[264]

[265]

[266]

2Rz &S dnh A A s = 297(1042)F Bl
b ARE AgE 5 gl

223 71(1042)3= Z 2 A (1020)00) o8 A 4o dd 235 S5 & v}
o] A1(1052)+= Z =2 A A (1020)°l ol aff Ab-g-2 4] ¥

AREARE Al & Fol, 4 HH(1053)2] Bl &S T 27
n}o] F(1052)E o] &3k &4 -5 (voice activation)ol] ]3] A3} HZ
R AEE JH A ZE2AAM1020)= ol H 7 BE ARE =Alskar, 8}
Mo e H3E 7= 5 AT Vo5 s e} -5 4ol HolE
(operational data)«= A 7}= == W 22| (1010)2FH F253 5 %) ,
AlA(1020)= AF&A7F 1A 8FaL HEg HOl & fal] WE AR = 7% 4
=22 ol(1041) el tiE o] 2 = Tt

24 EHANY AN FEE ZZAAY 7 BEEEE

5248 Fxstol o ¢ ol ke o), & A AATE A E
(1020)2 = A Al A A d Aetd 7]s, Aab B/ W sk 7] f8,
B0l 3] 2 (circuitry)E X318 = ok of| 7o), V] ZE A A (102002 A1 E 2
(1020-1), A2 3] 2(1020-2) 18] 3L A3 3] £(1020-3)5 E 33t 5= YT} 3 S A
H A= ket 47 ZEAM 102002 U B2 3 2E XS 3l 4 3=
= H5Y ENAAHE 23 o ol

AF7] 322 A A41(1020)7= ASIC(application-specific integrated circuit) 5=
AP(application processor) = &4 4= 21 21, DSP(digital signal processor),

CPU(central processing unit), GPU(graphics processing unit) % 4 o] % shv}-& E 3}

o 5 ATk

255 & 220 E=AIE AL AR Y STV B 2234 EAE AA Y FF
AF-Z A8 A detd &5 =o|t

%255 Fxshd, 527103 $4171(1031-1) 3 2171(1031-2) 8 3}
skot, 471 541 71(1031-1)-2 DFT(Discrete Fourier Transform)*-(1031-11), F-1k&

5 (1031-12), IFFTH(1031-13) 2 CP AF 1 4-(1031-14), FA1 $215-(1031-15)

Z xggte) 7] $2171(1031-1)= M2 7] (modulator) S ©] 313 4= 9t}
ok o At 2B E -9 (7] 5= A]; scramble unit), F& 2| o] A W3 (1] A,
modulation mapper), & ©] ] 3 (1] = A]; layer mapper) 2 & o] o] I el o] H (1]
L= A]; layer permutator) & U] £33 5= 91 01, o] = 47| DFTH(1031-11)°] &
A Ml X2 9= At} =, PAPR(peak-to-average power ratio)] 57 WA st7] ¢
A, 7] $2171(1031-1) ERbgatol] AT & ujgshr] o] W) WA AR E
DFT(1031-11)E 71 X =& &t} DFTH(1031-11)0l & 8] 24k (spreading)(H=3= &
g o g2 Zeaw)d NEE kgt vl 9 (1031-12)F F8f kgt visg
& & F ol THA] IFFT(Inverse Fast Fourier Transform)*-(1031-13)5 71 % A|ZH3
gel Az grEo]

m
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[267] ~ DFTY#(1031-11)3= 1= 3= A2 50l DFTE 38t i A=
(complex-valued 4] #)2 &2 ¢t} o & 5o, Nix A E E0] 15 ¥ (e, Nix &=
A1 %), DFT 17| (size)T= Ntx©] k. DFT#+(1031-11)%= W # 3 2] 51T (transform
precoden)e} =¥ 4= T}, kS I} Y13 (1031-12)+= 7] =g AEEE 79
g ool 7} kg ato] PSP A Tt Y] HA A ES HolH A%E 9
& 2 A 5o U$3h= A 2480 #EE 5 Qo) Rk} 9w
2= 0]

[268]

[269]

[270]

[271]

(1031-12)%= AF % 3 (resource element mapper)2} & = It} IFFTY-(1031-13)
= dEE = A tis) IFFTE 3l ato] AlRE o 215l HolH & A g 7]+
) ¥ (baseband) A & & Z ¥ 3t} CP AT H-(1031-14)= HlolH & ¢ gt 7] ¥ o &
Az o] ARE ARE HALste] tlolE & 8 7| A9 Az o] bl A
St} CP 4 & &3l ISI(Inter- & Interference), ICI(Inter-Carrier Interference)”}
WA o] thg A& A do| M Al o] fAE 4 T

oh2 ghA, 241 71(1031-2)= A 52414-(1031-21), CP Al 41 +-(1031-22), FFTH
(1031-23), 12| 31 F3}4(1031-24) 5-& E3HeHt} 7] 42171(1031-2) ] F4
FA1H(1031-21), CP A AH-(1031-22), FFTH-(1031-23)3= A7) $2171031-1)°]

A o] 54 FA15(1031-15), CP A #(1031-14), IFF#(1031-13)9] 97]%5& 43
3o}, A7) 9241 71(1031-2)3= % 7] (demodulator)E T E£3He 4= 91t}

ool A= vl 2 gk A Ao & o A| H o7 I FFe] o), B A A Q] A=
ol o} & EA Ao vt gy = A& o EE | E P A A ALY E 55
A el 71 A1 | HE ol A vhekgk d R g, HA, e A E ¢ ol

S A A QI Al 2Blo| A, WHE L A T = 55024 TARE
WE G AT AW = G A Ee A g E = A2 ol of '
A= gt kel o2 gA| 9 thE SA R i FA ] B 5 o) g
A EA o) YER wA Eol wierA o] X] ¢Fal, vk E WA 7F EFHE A
TAES sty = 1 o] g d A7 ARl flel ke
N2

&4 ola et 4 91 € Aol
2 A e ZIAE AT YE LS hYE B 0% 2P 5= glek o F Bl
A ] ) A TRel 716 S0 2Rl 4T TAE 5 Un, B
ANl A AT 7160 5ol 2iEo] e TR S ok w,
B Ao Y A Teel 21 545 4R A 7ol V16 5ol 22
of FA% TAH 5 A, B gAN] y AT Y V1EH 5 A AT
el 74 S 2ol e w TAL 5 olrt
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7389
(7973 1] B 22 Al AElo) A ghike] B2} up o] 9o A
CSI(channel state information)-RS(reference 31gna1) 24 3 (resource set) 2]
AR B F2 Mg 3 A RE FAskE EHAl
471 CSLRS 2+ 4890 e 515 4 of = shibol CSLRSE & 4sh= 1

Al R
371 X—ME o}UrA CSIRSQ Z=A L 7|8 3 22 Aule Rus AL

Ac}ﬂ T% 7544 ELE B FEN AT A ARE V2= FCSI
RS A} 2121 2H(CSI-RS resource indicator, CRD)E ©|-&3}+=, "W
[d8F2] Alrghel] dojA,
A7 FEH N 3d A B 18 &9 8] S (input output-ratio,
InputOutput-Ratio) 4 = L Z A ¥ 7 5(total number of beams,
TotalNrofBeams) 4 B. & % o] & s}u}<l, W,
[d8F 3] Alrghel] dojA,
W @ 3 Al(beam offset, beamOffset) 4 H.E -215F= GAI & ¢
7] CSI-RS AH Q1A A= A7 Hl @ 2 Al A B E o] V[ 2= of+=, Wi,
78 4] A3l ofA,
1% W 7l <*(group number of beams, GroupNrofBeam) 4 2. 2 { Q1 d
34 Z17](beam index hopping size) 4 H. 5 Ao & sl}E F2Alsh= A

7] CSI-RS #AHd Q1A A= 7] 27 M A AR H A7 I ddg L o
B A7 AR T Aol S-S U V[ 2R sk, W,
9785 A1l oA,
71 8 Adke] Balss, Y] Aol shhe] CSIRSY A4S 7 22 F
22 Z8 dFE AVIE T 7HE 2 (highest) Al 7] 2] K(Ki= 1H.t} A
U Z-& A el AR E 23k, WL
[7d-1-% 6] A7l Sl A,
7] CSI-RS A A 3H-&, NZP(non-zero power) CSI-RS AH 3 gh<l, ®H
[ig?rLf‘sc} 71 U/\J _Eg/\] }\]/\Eﬂ oﬂ}q 7] ] /] Ex} mmq o]o.]}q
CSI(channel state information)-RS(reference signal) AF¥l 3 3l(resource set)2]
AR R FENNe B BEE AFeh= DA,
/471 CSI-RS A9l 3ol o) += A o] &= 3hvte] CSIRSE A &ah=
Al =
371 Aol k= 5t} e] CSI-RSS A4S 722 ¢ 8 Ao K

= @A & xshslar,

R

2 5

Ot
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7| 2 75 O] Ry Ay 22 A4 o AR E Y

=2 3 CSI-
1 ZH(CSI-RS resource indicator, CRI)E ©]-& &)=, H'H

Nl
UE

H #d A4 B = 9 &3 H] S (input output-ratio,
InputOutput—Ratlo) AR Z A A ] 7l 9(total number of beams,
TotalNrofBeams) 4 B. & % o] & s}u}<l, W,

A 78} ¢ O-]}\ﬂ

B @ 3 Al(beam offset, beamOffset) 4 H.E A%5f= GAE ] 28staL
71 CSI-RS AH 14 &}i= 7] ] L2 A AR E U 7] 2= dhi=, Wi,
Al9slol] glo] A,

7135 W 7} 4=(group number of beams, GroupNrofBeam) 4 H. & ®] 21
%3 A7]|(beam index hopping size) 4 B. & &% & A Fsl=
£t X£3sta

7] CSI-RS X}Cﬂ AAA = 7] ZF WA AR H AV g2 S
A7) AR T Aok shvE U] 7| 2= sk, W,

ic

/\01—

2

A 78kl QLo A,

71 8 Adke] Balss, Y] Aol shhe] CSIRSY A4S 7 22 F
25 28 oS58 AVIE T 7 3= L(highest) A 719 K(K+= 1H.t}F A4
L Z& AAl e ARE EesheE, WL

A7l Slol A,

7] CSI-RS A A 3H-&, NZP(non-zero power) CSI-RS AH 3 gh<l, ®H
A A A 2= E ol A 2] —Ea/d 7171 2A,

Ao spifo] TR A A, H

™ & o] (instructions) & A 43} a1, A7 Ao & Fhvfe] 2 A A e} 27}
o

SH 7| (operably) 7] 4 0.2 A4 7} ‘J, Ao & shito] w2y & 2%
akaL, 7] B E ol 7 7] Aol st TR A oA ddH = A
oll 7110}04 T ¥ = T2

CSI(channel state information)-RS(reference signal) AF¥l 3 3l(resource set)2]
AR G FEN N7 Ad ARE 548 WA 9

&71 CSI-RS 24l 3ol th-g-¥3= 4 o] &= 8hute] CSIRSE A oh= &
Ak, 18 ar

371 Aol 5hte] CSI-RSS A4S 722 & 28 409 K
shi= 9 S 3t

7] Z2 Adute] Bats, Y] FE Y A B ARE 7|22 Sk

RS A} €121 ZH(CSI-RS resource indicator, CRDE ©] &35}, 41 7]7].
A 135+ o] A,

fij

e
AE

| I
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A7 F2 14 #AH AR = 99 &9 8] & (input output-ratio,
InputOutput-Ratio) 4 X X A ¥ 7] 5*(total number of beams,
TotalNrofBeams) A H. 5 & o] & 3}i}el, E41 7]7].

478151 A3l glofA,

371 WE ol 7F 7] Aol shit o] LR A A oA A3 = Al 7]

Zahol, 5 H = B
W @ 3 Al(beam offset, beamOffset) 4 H.E 2180= GAI & t] x3sal,
7] CSI-RS AH 141 2h= 7 W LEZM AH S U] V| 2= 8=, 54l
7171.

g7 16] A5l lofA,

71 B o) 7t 7] Aol ke shute] ZEAA O o s A E = Ao 7]
Zoto], Fa Y = F A
1% Y 7} =(group number of beams, GroupNrofBeam) 4 H. & W Q1 &~

W o

7] (beam index hopping size) 8 H. & 2 o] & s} & G4l 8F= WA

3lstar

CSI-RS Apel 14 23= 7] "1 W )

AR

ol 91014,

ﬁljr/] K13z, 7] Aol gt e] CSI-RSS] 45 722 F
o S ¥ A7 & F 7Fd %2 (highest) Al 7] 9] K(KE= 15.t} A7

X}Oﬂ")ﬂ]/] AHE E3she, T4l 7171,

LA,

SI-RS A9 A 3+, NZP(non-zero power) CSI-RS A9l A 31H¢l1, F41

471

171.

(( X o of o
H:l
r;
=
P
fol

ad]
=
7

I

E
OHHE;

Al

N

ol

oot

(7478 17]

h N
o o 4

1o

m\l

—
|98)
ot
é

[7d7-8F 18]

N

Noox 2T o 2 o ox i o
9!

—_— —

N
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20-1

1721

=Y (10ms)

BHZ QY (5ms)

B (Gms)

MEZY 0 Meoy Y4 | | MEZYY S MeE=dd9
(1ms) (1ms) (1ms) {Tms)
KAz (1ms)
220
13Ktz (s
ms
%% 0 AR
30KHz iz ELl
500us
A2
60KHz s 551 582 583
250us
a2
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