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Lot A E 4 nsh, E o AR e S rh 1 ARk~
iz AL EYO B stugofo g E = vz ol s o= e
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AANZ 55 Ad 5 ok whebA, o 24 s AL E o] A
MAAGF 2ZEY A T e4E, Sl THLE 2 ?*é&i
2 TALEN TRALE, FaE, S4E, ZEAAE, HEFHE
SAINES, Etolu 5, Helof, nfe]l AR A5, 32, dolH
dole 725, Hol &5, ool &, R fEg ¥4t 4
ol A TR V5L U e o) FARLE WS
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2
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s
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A Bo& o o
iz
m
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A B AR 2719 £4 AT Au] 25 Algstd Zloll A Hoji 4
£ £91, 3GPP2] HSPA(High Speed Packet Access), LTE(Long Term Evolution 5=
+= E-UTRA (Evolved Universal Terrestrial Radio Access)), LTE-Advanced (LTE-A),
LTE-Pro, 3GPP22] HRPD(High Rate Packet Data), UMB(Ultra Mobile Broadband),
o) [EEES] 802,160 5.9 B4 FE 7 2ol 14, nE Ao 517 dlo]e] Hu| 23
AZsHz B T EA A zge R B g

/\1—7] ELH:HOﬂ U/ﬂ _Eg/\] /\]/\Eﬂg] ‘:H EXJ o] oﬂfg'_ LTE /\]/\Eﬂoﬂ}q: ;}63:%13
(Downlink; DL)°{] 4] = OFDM(Orthogonal Frequency Division Multiplexing) 2] -
A-8-3skar 9 a1, ek A (Uplink; UL)l 4| = SC-FDMA(Single Carrier Frequency
Division Multiple Access) %22 #|-8-3}a1 Qo). Aeke A& Wi (UE(User
Equipment) "=+ MS(Mobile Station))©] 7] %] = (eNode B, 5=5= base station(BS)).2-
= HolH &= A EE HEshE FAYAE SLotar, st A= 71 A =0
B elolE Eiz Aol s & Aehs FUY IS AT 49 L 0
z}j == C}-/\] ] E/J— 7L /\}_9_;(} He 13] ] 1 o= ;q o.]zqia /\101 B4 /\]{].__Zrlﬂ.

T A S /\1?._ HAAX A =5, = A uA] (Orthogonality)©] A Hel =5, & 2
&3O BM ARG AL HolH EE A AR E 7T T AUTh
LTE o] 3 9] g3 ZEAl A|A~El o @], 2 5G BAIA| 8.2 A}-8-2 I A 6] 2~

ABA T ARG T GTEAREA LD 5Jolok b)) Y
3 QAR B Aol BHEahiz A H] 27} A 9l Eofof FTE. 5G A1 A 2812 9]
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[56]

[57]

[58]

o e ¥ = AP A2 = e E 2l F o] 9 521 (enhanced Mobile Broadband,
eMBB), 7= 7| A1 ¥ &4l (massive Machine Type Communication, mMTC), Z=2!
#] A A< F-21(Ultra Reliability Low Latency Communication, URLLC) 5-©] 3}
eMBB= 7| &9] LTE, LTE-A ¥+= LTE-Pro7} A| ¥ 3}5= o] E] AF S5 H T}
S g dolH e £5E ATk A& B3R ) o & 9,56 4
el o] ] eMBB+= &1 2] 7] A= T ol A 3F&kR Aol A= 20Gbps 2] # o A
4 5 (peak data rate), A 3 Aol A= 10Gbpse] Aol A& S5 Al 5 2
F ettt 385G BAA 28-S H ) G S5 5 Al sk w40, 7R &
o A A7 A% 45 (User perceived data rate) S A &3l of gt} o] o} & 2
T AFEE REEAI 71 7] A El, Ul 5 3 oF5 ¢FEI Y (Multi Input Multi Output,
MIMO) A% 72 E3ato] thdst 74 7w 348 g 7-¢tt) =5 LTE
7} Ab-8-8H= 2GHz 9ol A Hof) 20MHz A5t £ AL-83Fe] AT E A48
= RE e, 5G B AIA 22812 3~6GHz H5= 6GHz o] /3 <] =315 t] & o] A 20MHz
AR O 2 5G FAIA Z2Flo| A 8 -1-3fs= Hl ol H

> 4

20 ofy > o
(o]

=

& A1 3] Y8l mMTC7ZF 228 ¥ a1 It mMTCE &84 02 ALE SlE
Asst7] Al A ol A dif = o] & X, whde] A el #] g,
H o g A o] Bl 8 A S0l A E Tk Al QLB LS of 2] 7HA]
Fgt 7] 7]of) F2FE o] Al V)5 & AlTEtnE Al o A B 49
£°1, 1,000,000 &2/km2)S A A& 5= §lofof et =¥ mMTCE A
& A o] A4 =9 Aete) o] Aol A stA] Kt 59
A8k 7hsAd o] 0 EE 5G FAIA 'O A A gk TthE A2 o
S ANYAE 27 = Atk mMTCE A Y3k @b A 71e] vt
ofof st whido] Wi E 2] & A5 ugkstr] &7 Wikl 10~151d 3

1 vl el 2] AIvg A] ZH(battery life time)©] 272 5= AT}

, URLLC®2] 749, 54 3 &2 (mission-critical) & & A}-£-5] = A &}
| | ] 2ol o & &9, 25 (Robot) == 7| A “&X](Machinery)

| ot A A o] (remote control), 2+ A& SH(industrial automation), <1 H] &
%] (Unmaned Aerial Vehicle), 124 717 A o] (Remote health care), B] 4} -3 &
¥l (emergency alert) 5ol A5 = A8~ 52 1 & 4 o). wpelA URLLC7H
A gk A2 w9 w2 AR A D vl g & A E 5 Ao gt o & &
o], URLLCE Al 938tz A 2= 05 Do & Brf 22 4 314 A A A HAir
interface latency) & TFEaj| ofF 51, Al ol 107 o] 5F2] 3] %! Q@ & (Packet Error
Rate)2] Q- FALEHS ZH=1) w}pelA], URLLCS A 3= AH| 25 918 5G Al
.o & Mu| 2 H ) 2 A4 A ZF - ZH(Transmit Time Interval, TTDE A &3]
of &t Aol TA W9 AL FRE] el Faba ol M & g
AE g of s A A o] 8474 5 ST

=
=
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[59]

[60]
[61]

[62]

[63]

[64]

[65]

[66]

5G9 A7kA] M u] 2~ &, < eMBB, URLLC, mMTC= 3Fube] Al 28l A T}
steo] AFE 5= vk o] wlf, 7ol Mu|2Eo] k= Aol g o ALY E RE
A7171 98l A B 2=3kel] M2 TE S2 718 2 S5 g H E ARS S 7
AT EE 5G= A& g Al7EA] M| 5o Al ghe A eFi=T).

[NR A| b-= b= 2491

ol atoll 1= 5G Al ="l o] 2l o) thafl =g FEste] Bup A A o
2 g g

5 135G A Z=Rloll A Hlo] B Bz Alof A H o] A E = Al 2 ol A
-Fu 9] Y E 2 E BAE Rolth

L 19 7RSS AR QS ARSE Foh oS YETE AR S5t
Ao 2] 715 = A 2 A (Resource Element, RE, 101)Z 4] A] ZF
1 OFDM(Orthogonal Frequency Division Multiplexing) 4 +-(102) 2 =3}~
1 485 3k (Subcarrier)(103) 2 7 o] 5= At} F3f57 J G ol A Nﬁg(%]

v

| 2 12)7] 2] 43 REE 2 319 A9 E-5(Resource Block, RB, 104)2 -4
ok Stk

L 255G A Elol A ks 2, M EEZH Y, &5 T E2E B
o]t}

5= 20 &= 3Z & Y (Frame, 200), A] B 3Z 2| ) (Subframe, 201), < % (Slot, 202) T-%
o] A ol 7} Ao it 1 2 91(200) 10ms= 74 &= 4= vk 1 A B Z ¢
(201 Ims®E golE o= 9o, wheba 1 3292000 F 1071 9] A EZH ¢
Q0D = A E 5= AUATh 1 £3(202, 203)<= 1470 2] OFDM 4l &2 A ol= 5= 9]

HE1ex T 4E %‘*(Nizb):lét). 1 B8 201)2 st = 54 9] &

F(202,203) 0.8 TAE 5 9o, 1 AEIZH A0 SF(202, 203)2] 7
= 2rga) 2hA o) thak A4 gk w204, 205)00 vkl oS 5= gk & 29 A o9
M= kgt A A3 GO R =020 452k u=1(205)%1 8 -5-7F 24 = of
Ak p=0204H) % 5, 1 AEZA Q20D 17h9] Lo Z TAE 5 9
3, u=1(205)9 49, 1 AEZH Q201> 2709 £3(203) S =2 A EH 5 AT

2 ko h Aol oh@ A gk ol ohe 1 A BT e Q) T 4 Ge( yabpemer) 7}

r

=9

u

e’}

2eb 5 913, ofol ek 1 Ze| ) F £ (a7t SebE S ek 27
W (17 A ol T e B ez 571 9] 12 08 5 9k,
[3E1]
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[67]
[68]

[69]

[70]

[71]

[72]

[73]

u N Vi N -
0 14 10 1

1 14 20 2

2 14 40 4

3 14 80 8

4 14 160 16

5 14 320 32

8- 0 & 5G B4l Al 2~'o A tf & 15 (Bandwidth Part, BWP) 4 4 of] tjj 5}
o] ZH S FHrsle] F-A A o2 Myt S gk
2 5G A A 2aElo) A g F ol Tk A o] A o & EA| S o]

%3
=3
530 o o (UE bandwidth)(300)°] 5 7} 2] T & F 1148 = tf o] &1
F#I(BWP#1)(301) T} th & ZHEE#2BWP#2)(302)2 A4 H A o & HolFE 7]
A& ol A st = B 71H g ZE R AAE 7 o, 7 o
A Z 0o thste] 29 HREL M = 5 9
[322]
BWP ::= SEQUENCE {
bwp~Id BWP~Id,
(T Zmp T Al )
locationAndBandwidth INTEGER (1..65536),
(A ZTE 9A)
subcarrierSpacing ENUMERATED {n0, nl, n2, n3, n4,
n>} ’
(F-REET 7HA)
cyclicPrefix ENUMERATED { extended }
(=% A=A
}

=8 A7) Aol Al ghE 3= A2 oy, 7] A A H o] o) & v o Z4 -3t
tp kst glelul g Eo] dhdol Al A 5 vk AVl AR E
¥, o] & &, RRC(Radio Resource Control) A| 219 ¥ & F3f 7| A =0o] &
SJrh AAE s i E5m g)e] o=
o] 84 3} (Activation)® 4= ). A
§ Al 3} o = VAl 0 2B whel] Al RRC 7\11H
€% A Y DCI(Downlink Control Information) &
B A ] A A A] oo wp=H, RRC(Radio Resource Control) 14 A 2] whid2

ﬂi

il 411
Mz

I

4 ofN
=2

=

a2

:1:‘4

oft

2 oﬂ oZi _l
1om

F7] &L Yok 27| e l'?—l"i—(lmtlal BWP)-2- MIB(Master Information Block)
25 AR onRE A4 W 5 Ak wo FAH e Aelu, v
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[e)

=
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)

PDCCH7} A %€ = 3= A o] & ¢ (Control Resource Set,
[e)

CORESET) ¥} ¥4 F-3k(Search Space)©ll Tl

=

=
=

1

=2 X|(Numerology)
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[78]

[79]
[80]

[81]

[82]

[83]

[84]

[85]

[86]

A7) A EFE A sk g el 3lol A, RRC $14 (Connected) 9] i
52 27| A4 @A ol A MIB(Master Information Block)< 3-8l 37| th %1
1-(Initial Bandwidth Part)el] g+ A28 AR5 A1 7 Qo) Bo} 774 4 o &
A s, W& PBCH(Physical Broadcast Channel) 2] MIB 2 -E SIB(System
Information Block) & 2~ #| % ¥ 3= DCI(Downlink Control Information)”} % %%

T & o e A Aloj A d & ¢33 Al o o 9 (Control Resource Set, CORESET)

AT O
2 474 e 4 Tk MIBE 248 Alold el e Fo] 7] e ER R0
2 EE g glon], 4 2] BN RS Bal ue SIB A% =

PDSCH(Physical Downlink Shared Channe)& 5418 = it} 27| i Z R H-&
SIB& A8 8% ol &, T & Al 28] A H (Other System Information, OSI),
7] o] % (Paging), ¥ < A 2~(Random Access) & .2 285 5% it}

[SS/PBCH &5

)52 2 5G| 4 2] SS(Synchronization Signal)/PBCH & -Z-ol] t]3lo] A3l %
= lia=

SS/PBCH & -5 o] & PSS(Primary SS), SSS(Secondary SS), PBCHZ -4 ¥ &=
A Ad E5E one 5 ok A A 2 hr)of ok

- PSS: 3t A AlglFukE B8] Vo] HEAlE2 A D o At AREE
A &k},

- SSS: 3tk = Al gl uka F 71 9] Vo] ¥ a1, PSS 7t Al ek Al e v
A A ID A HE AFstt}). =714 02 PBCH 9] &3 & § 38 7] 241 & (Reference
Signal) 9 &-& 3 5= glt}.

- PBCH: ©r'2o] tlolE a1 d 2 Ao 2 &5=214] |
S, A A 2/l AR = Alojad o] F a2l v AR E
B AAA R, A28 AR E AFet= HEo] dolg Alde) dist 2715
o1 B 58 £33 4= 9t

- SS/PBCH £-%: SS/PBCH &-%-& PSS, SSS, PBCHO| %30 S
PBCH £5-& 5ms Al {F el A st} Be= 55 7 AEd 5 9o, AsE = 7
7} 2] SS/PBCH &5 Q1o 4~ 2 -8 E 4= 9l

Ghe 7] A4 @A o)A PSS E SSSE A= 4= 9L, PBCHE U A Y
3t 4= I th PBCHZ F-E MIBE & 53 4= 9la1 o] 24§ Ao < < (Control
Resource Set; CORESET)#0 (A 0] & & 1 &l A7} 091 #|oj o oof sfF& 4=
) A S 5= k. Ge M ElE SS/PBCH £-5 3} Al o] o H#0o A A
%] = DMRS(Demodulation Reference signal)©] QCL(Quasi Co Location) | ¢ )
thar 7Fg 8k Alo] o H400) o gk R U E E S G 3 = vk a2 A o] <
A#0ol| A A tFH A A RBE A28 ARE 54T ¢ Qi) v
TAGE Al 28 1 2 E 7] A S0 E Q¢ RACH(Random Access Channel)
dd 2 ARE 53 5 Q) dd2 A ek SS/PBCH ¢ 9 A~ & 31881
PRACH(Physical RACH)E 7| A= 0. & A48 4= 9l al, PRACHE =131 7] A =

o of 24
2 AL oof

12
=1
(13
=

>
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[87]
[88]

[89]

[90]

[91]

[92]

[93]

L& hido] AEldl SS/PBCH £ ¢l ul ~of th3l AR S 858 4= 9t} 7| R o
& ghido] Z}7te /PBCH EEE JoA oWl £E52 A5 a1 o] o A
of A= Ao 40 FUHHSF= A& & 5= 9

[PDCCH: DCI tPEE]

S0 & 5G Al 22®lo| A 2] 318k A A o] A H.(Downlink Control Information,
DCDoll thalf -4 4 o5 A gkt

5G Al 2=Elo| A ek = dlol H(HE+ =] 4eFH = dlo] ¥ ) d (Physical
Uplink Shared Channel, PUSCH)) == 3138 =1 o] ((== &8 FaFd At o]
E] 2] 9 (Physical Downlink Shared Channel, PDSCH))°ll th ¢+ 2~ 7Al& % 4 2= DCI
5 Sl 7| A5 S 2HE vl Al At ©hES PUSCH H+= PDSCHOI| th 5t
o] o) H] A (Fallback)-& DCI ¥ 7} H] o} B] 2 (Non-fallback)-% DCI ¥ & ¥ 1§

% (Monitoring) 3 = 1T}, thH] 2 DCI Z -2 7] X = 2} @ik Alo]of| 4] A1 o] ¥
AR e FAE A3 AR A EDCIEWL A 753t E=E £ 5
Elgad)

DCI+= %H 139 2 W2 R4S AR B8 st A Ao Ad el
PDCCH(Physical Downlink Control Channel)-&- -3l A2 4= 1t} DCI HA] #]

¥ o] & = (payload)©ll 3= CRC(Cyclic Redundancy Check)7} 2% ] CRC+= &
o] 2l flof & @ al= RNTI(Radio Network Temporary Identifier) = 2= =1 5157
(scrambling) 2 = It} DCI WA X 2] 54 o] & & o] @5 A (UE-specific) 2]

] ] 1 xﬂ/“, ﬁEﬂ ;q o-] UJB:] = a]t% oﬂ/q]/\ OI:L Coﬂ U;}g]_}q;'_ q_e RNTIE=

] /\}_9_51 Z,: 9} = , RNTIE= Uﬂ/\] A oa xv\gx] ok 51 CRC 74]/\}424 oﬂ J.sP
¥ o] Mgl PDCCH 22 A%5 = DCI WA A & =A5hd gk 2 gt
& RNTLE AF&-3to] CRCE 18] CRC &1 A7t gtod vk & o v
A A7 o Al Agd AL o At

o & 5, A 28] A B (System Information, SI)¢l| t] ¢t PDSCHE 2~ 7| & & 35F+=
DCIi= SI-RNTIZ &~ = =55 = 4= 91T} RAR(Random Access Response) | A] #]
o] th 3t PDSCHE 227 & ¥ 8l4= DCIi= RA-RNTIZ AW EF 2 5= 9t} 7
o] % (Paging) WA A ol] T 3} PDSCHE 27| % % 3}+= DCI:= P-RNTIE A~ WL
¥ = 4= 1t} SFI(Slot Format Indicator)E & X 3}+= DCI= SFI-RNTIZ =~ A5
= 49 E} TPC(Transmit Power Control)E 5 A 6} = DCIi= TPC-RNTIZ 2~ =1
FE = 5= Q) @254 9] PDSCH %= PUSCHE 2275 9 3l+= DCI= C-
RNTI(Cell RNTD & 2~ @859 = 2= 9lt},

DCI ¥ 0_0< PUSCHE 2275 % 3h= thH| 2 DCIZ A8 = §laz, o] o
CRCT C-RNTIZ £~z 52 4 It} C-RNTIZ CRC7F == 5159 ¥ DCI
FE 0.0 A F 3 ARES 3 5 A
[3E3]

oE
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[94]

[95]

PCT/KR2023/002963

[Tog , (v,

Identifier for DCI formats (DCI Z8 AIEHX} —

[1] bit

Frequency domain resource assignment (It EO9 X8l
e (NS B4y r2) | 1 bits

Time domain resource assignment (A]7F EH Q1 Xt&l EHEH — X bits
Frequency hopping flag (FIts =4 E2§1) - 1 bit.

Modulation and coding scheme (X 5! Y AZ)— 5 bits

New data indicator (M 22

HIOIEl XIAIX}) — 1 bit

Redundancy version (2] S A| H{H)—

2 bits

- HARQ process number (HARQ ZEAA H
- TPC command for scheduled PUSCH (27|

X| O (transmit power control) @& —[2] bits

- UL/SUL indicator (& & 3/=718 A%t

bit

%) — 4 bits

£33kl PUSCHE 9%t

x
(aa

A

oy

[}

H

24
=

& A (supplementary UL) X|A[XH) -0 or 1

DCI 29 0_1& PUSCHE ~7
CRC*= C-RNTIZ A~ B2 =
EW 012 oA F 49 ARE

il

AL, o |
¥ DCI
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- Carrier indicator (H2|0f X|A|X}) - 0 or 3 bits
- UL/SUL indicator — 0 or 1 bit

- Identifier for DCI formats — [1] bits
- Bandwidth partindicator ({2 & £& X|A|At) -0, 1 or 2 bits
- Frequency domain resource assignment

+  For resource allocation type O(AHE 2E EtE 02| BR), [yuew /p]
bits
«  For resource allocation type (Xt & E 19 ZH2),

[log L (v g™ (v ™" +1y72)] its

- Time domain resource assignment —1, 2, 3, or 4 bits
- VRB-to-PRB mapping (7t4 X EE(virtual resource block)-to-E2| A

= E (physical resource block) Of &) -0 or 1 bit, only for resource allocation type 1.

« 0 bitif only resource allocation type 0 is configured;
» 1 bit otherwise.
Frequency hopping flag — 0 or 1 bit, only for resource allocation type 1.
« 0 bitif only resource allocation type 0 is configured;
+ 1 bit otherwise.
- Modulation and coding scheme — 5 bits
- New data indicator — 1 bit
- Redundancy version — 2 bits
- HARQ process number — 4 bits

- 1stdownlink assignment index (K1 St A &= UG A1 or 2 bits

+ 1 bit for semi-static HARQ-ACK codebook(ZHH HARQ-ACK ZE£9]
82);

» 2 bits for dynamic HARQ-ACK codebook with single HARQ-ACK
codebook(Th2 HARQ-ACK ZESIH 2 &% HARQ-ACK ZESO|
A8l EF).

- 2nd downlink assignment index (X2 St&Fala g QIEIA)_ 0 or 2 bits

+ 2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-

codebooks(27§2] HARQ-ACK SIZEED i 3H HARQ-ACK
=20| AFBEE F9),

* 0 bit otherwise.
- TPC command for scheduled PUSCH — 2 bits
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[96]

L

- SRS resource indicator (SRS At@ K|A|Rh) - (logz[”“‘“*[Nstm or
k=1

hog 2 (NSRS )—| bits

Linax r
. lo Z Noxs bits for  non-codebook  based PUSCH
2 k

k=1
transmission(PUSCH 40| R =& 7|Hto] ot ZHL);
* [log,(Ngs )] bits for codebook based PUSCH transmission(PUSCH

M0l AEE TIBY F),

[

- Precoding information and number of layers (E2|2 5 H& U 20]0{Q] Tj=)-
up to 6 bits
- Antenna ports (2HE|LE Z E)— up to 5 bits

- SRS request (SRS 2#)- 2 bits

- CSlrequest (M2 HEf & 2%)-0,1,2, 3,4, 5, or6 bits

01
- CBG transmission information (Z= 2% & (code block group) M& HE)-0,
2,4,6, or 8 bits

- PTRS-DMRS association (9]¢} E2fiZ 7|& 25X J|& MZ #A)-0o0r 2
bits.

- beta_offset indicator (H|Ef 2 Z A X|A|X})— 0 or 2 bits

- DMRS sequence initialization (85X 7|& AZ A[EA X£7|3H-0or 1 bit

[97] DCI X% 1_0-2 PDSCHE =7 &% 3F= t)H] ] DCIE AME-E 4= 151, o] of
CRCi= C-RNTIZ A5 E 4= )t} C-RNTIZ CRC7} 22955 ¥ DCI
ER 1 0> AN F52 HRES 28T 4 9]

[98]  [5E5]
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- Identifier for DCI formats — [1] bit

- Frequency domain resource assignment —[[1og , (xv 202 (v 213v  1y/y] ] bits

- Time domain resource assignment — X bits

- VRB-to-PRB mapping — 1 bit.

- Modulation and coding scheme — 5 bits

- New data indicator — 1 bit

- Redundancy version — 2 bits

- HARQ process number — 4 bits

- Downlink assignment index — 2 bits

- TPC command for scheduled PUCCH - [2] bits

- PUCCH resource indicator (22| #2283 X0 A{'d(physical uplink control
channel, PUCCH) At@ X|A|Xl- 3 bits
- PDSCH-to-HARQ feedback timing indicator (PDSCH-to-HARQ I|E®f E}O|Z

X| A RH-[3] bits

[99] DCI ™ 1_1- PDSCHE 2 7& % 8h+= ¥ thH] & DCIE A4 = 9141, o] o)
CRCT C-RNTIZ AR EHE 4= 9lt}. C-RNTIZ CRC7F =AM E¥ ¥ DCI
IR 1S AN F 69 HHES X3S 4= 9

[100] [36]

(o
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Carrier indicator — 0 or 3 bits

Identifier for DCI formats — {1] bits
Bandwidth part indicator — 0, 1 or 2 bits
Frequency domain resource assignment

+  Forresource allocation type 0, [y p.ovwe p_] bits
«  Forresource allocation type 1, [jog , (v 22" (N 228, 1y/2)] Dits

Time domain resource assignment —1, 2, 3, or 4 bits

VRB-to-PRB mapping — 0 or 1 bit, only for resource allocation type 1.
« 0 bit if only resource allocation type 0 is configured;
* 1 bit otherwise.

PRB bundling size indicator (22| At €% B1&8 27| X[A|X}) -0 or 1 bit
Rate matching indicator (20| E O§& X|A|X}) -0, 1, or 2 bits

ZP CSI-RS trigger (BT Mg e E 7[F M= E2|7H)-0,1, or 2 bits

For transport block 1(8[1 ©& 2&2| 4%

Modulation and coding scheme — 5 bits
New data indicator — 1 bit

Redundancy version — 2 bits

For transport block 2(&|2 & 82| Z2):

Modulation and coding scheme — 5 bits

New data indicator — 1 bit

Redundancy version — 2 bits

HARQ process number — 4 bits

Downlink assignment index — 0 or 2 or 4 bits

TPC command for scheduled PUCCH - 2 bits
PUCCH resource indicator — 3 bits
PDSCH-to-HARQ_feedback timing indicator — 3 bits
Antenna ports — 4, 5 or 6 bits

Transmission configuration indication (H& &% X|A])-0 or 3 bits

SRS request — 2 bits

CBG transmission information — 0, 2, 4, 6, or 8 bits

CBG flushing out information (£ &8 1§ E4 012 EE)-0or 1 bit

DMRS sequence initialization — 1 bit

[101] [PDCCH: CORESET, REG, CCE, Search Space]
[102] st71e A 5= 5G E41 Al 8ol A o] stk A Ao A d e tiste] RHS F
of B} 744 o2 Atz dl.
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[103]

[104]

[105]

435G FAE A 2glo] A sl 2 Aol A do] A= Ao] ]

(Control Resource Set, CORESET)?l] thst A o] & E At mH 0|t} &t 4= =3}~
% 0 7 vhgko] t o Z Y (UE bandwidth part)(410), Al 7FE 02 1 £5420) W

ofl 27] ¢ Ao} & o (A o P F#1(401), Alo] & H#2(402))0] A8 H ] U= A oA &
£ AT Al0) 2401, 402)= T34 F O A W oo F2R410) ol
54 55 A 9@03)0) AT 5 Yok A Fe 2 s i 125 )
OFDM Al £ 2 A4 € 4= 9131 o] & Ao & Z o] (Control Resource Set Duration,
404) 0.5 oS g AUt L 49 mA[H o & e, Alo]  J#1(401)> 2 A
59] Aol g el Zol & A5 o] 931, A1 2402 | o] Ao] < 2
SEREEERE

A 5Goll A o] Aol ol 7] A o] whural A 4] A% A1 (o) 2
o) A] 2=l A 1 (System Information), MIB(Master Information Block), RRC(Radio
Resource Control) A| 1€ ®)& F38l AAE = vt @dol Al Alojd & HA
Bekiz AL 410199 28 A (identity), 4] % % &] 345 1 7], Ao o] A
2 70o] Sl AR T ATEE AL P S 5Y, BT ANES ¥

= A~
sk 4=l

[3£7]
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ControlResourceSet ::= SEQUENCE {
—-— Corresponds toc Ll parameter 'CORESET-ID'

controlResourceSetld ControlResourceSetId,
(Aol AdAl (Tdentity))

frequencylDomainResources BIT STRING (SIZE (45))
(F & A Eg 4w

duration INTEGER

(1..maxCoReSetDuration),
(A & A AR

cce-REG-MappingType CHOICE {
(CCE-to-REG u3 "2
interleaved SEQUENCE {
reg-BundleSize ENUMERATED {nZ2, n3, né},

(REG HE A7)

precoderGranularity ENUMERATED
{sameAsREG-bundle, allContiguousRBs},

interleaverSize ENUMERATED {nZ2, n3,
no}

JeEEW =)

shiftIndex

INTEGER (0. .maxNrofPhysicalResourceBlocks-
1) OPTIONAL

(1E] 88 4= E (shift))

by

nonInterleaved NULL
}s
tci~-StatesPDCCH SEQUENCE (SIZE
(1. .maxNrofTCI-StatesPDCCH)) OF TCI-Stateld
OPTIONAL,
(ocL A4 AH)
tci~PresentInDCI ENUMERATED
{enabled} OPTIONAL,
-— Need S

}

[106] 3% 70 A tci-StatesPDCCH (F+3] TCI(Transmission Configuration Indication)
state = T3 A AR E, O S5 = Ao Aol A 5= = DMRS ¢}
QCL(Quasi Co Located) ¥Aoll = dh; == 5= 7)1 9] SS(Synchronization
Signal)/PBCH(Physical Broadcast Channel) £ =-(Block) 91 9~ B CSI-
RS(Channel State Information Reference Signal) ¢! 9] 2~ /] AR E E3SE 4 Q)

[107] L 5a7 5GO A AMEE e st A Al A E & A s AR F o
T A Y] 7E @ o] A o & HolF = ot & Saol U:}_ii‘_xﬂoiiﬂk—_,j%

N
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[108]

[109]

[110]

TS AR E Sk A 9] 7] E @9 & REG(Resource Element Group, 503)
2} 8 5= 9l 0 REG(503)= A7 %9 & 1 OFDM A £-(501), 3¢ =0 = |
PRB(Physical Resource Block, 502), <7, 127 A B 7] €] o] (Subcarrier) 2 A 2] € 4=
ATt 71A =& REG(503) & A7l st st =z Alojald @9 b4 & 742 +
A

5= 5a0)] Al H e} gho] 5Goll A B A Ao Al d o] dE = V] E B9 E
CCE(Control Channel Element, 504)2}3L & 74 9-, 1 CCE(504)+= -2 REG(503)

?H 2] = AT} 5 520 A1 E REG(503)E ol & E0] A3, REG(503)

= 12709 REE T4 = 4= 9131, 1 CCE(504)7} 670 2] REG(503)& T4 H b4 |
CCE(504)+= 7271 ¢l REZE 7A€ 4 Ut et A Alojed o] A4 ¥ H T
Q& 559 CCES0HE T4 E = o, 54 staFd A Al A d -2 Ao
A o] A &l HEl(Aggregation Level; ALYl whe} &} 1= 557 2] CCE(504) 2
u] g ¥o] AEE 5 vk Alojd Ay o] CCEG04)E S HI 2 T8 51 o] 1
CCE(504)E 2] Ha+= iﬂﬂ 1wl g w2 ol upe} ol 4= 9l

%520 A E S A Aol de] 7 E vy, = REG(503)oﬂ DCI7} |53
= REEH o] & Yz sly] Y3 9 e~ 2152 DMRS(505)7} vl ¥ = ¢
o) 5% 23t 4= Q). & a0l A 9} o] 1 REG(503) Weoll 370 2] DMRS(505)
7} A€ 5 vk PDCCHE A st €23 CCEY Mo+ JAd 92
(Aggregation Level, AL)°ll whe} 1,2, 4,8, 167]7F & 4= 1o, /\1?._ t}& CCE 7l
= sk A Ao A d o] "3 A -S-(link adaptation)S & 8}7] Y&l AFEE S
ATt A7 AL=LY 75, 3hv}e] 3taFsd =2 Ao Al o] L 7 9] CCEE &3l A
= ot ¢RI Ao Al e AR E REE A AT E
Az of sh=t], Hekl = t a9 & Y&l CCEE9] HES vetd«= g2 31t
(search space)E 4 oSt th §A T2 ol HA gl A ko] vy
hoﬂ oF 3}= CCEE & o] Fol 7l 318 & =1 Al o] Al Y ¥ B 7% (Candidate) =
tol™, 1,2, 4,8,16 7§ & CCEZE st Ha< Ths= o 7k A ool

it ¥O mX ml
Hj 10 ]IO{'

o= e o] g bE v ¢ dth B A E(Sen) = A
= A oo gt Ee] JEo s gojE 4 9l
A F S ¥ E(Common) B A & F W5 A (UE-specific) B4 3 {Fo 2
FRE Arh dd e gl E EE BE gEEo] A AEAH R e &
Al ~AFH oL} o] A WA A &} Z2 A FEo AAHEE 8] A8
PDCCH®| &5 ©H & 3ta AL = 3t o 8 S0 A AIIA AR 52 ¥

=1 = = g:
S 918 PDSCH =75 % &% A B= PDCCHO| 35 B4

ol
o~
o
BN
—>;
QL
O
HU
)

>/
>



PCT/KR2023/002963

AECE R

2ls

23
o

r}

=]
=~

1

2 (Identity)

==

]

-

A

PDCCH¢l
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[111]

=
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s
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(6}

Bt g
el o] ® U E ® occasion, B4

N3 RNTIS]

AyARe]
3o

DCI

T .

=] 11—

2} 5f

L

ol

0
E2
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[
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SearchSpace ::=

SEQUENCE {

-- Identity of the search space. SearchSpaceld = 0 identifies
the SearchSpace configured via PBCH (MIB) or
ServingCellConfigCommon.

searchSpaceld SearchSpaceld,

(B2 A A
controlResourceSetId
(Aol 5 48

ControlResourceSetId,

menitoringSlotPeriodicityAndCffset CHOICE {
(RUEY X 949 57
sl1 NULL,
sl2 INTEGER (0..1),
514 INTEGER (0..3),
sl5 INTEGER (0..4),
s18 INTEGER (0..7),
s110 INTEGER (0..9),
s116 INTEGER (0..15),
5120 INTEGER (0..19)
}
OPTIONAL,
duration (XY H ™ Zo]) INTEGER (2..2559)
monitoringSymbolsWithinSlot BIT STRING (SIZE
(14)) OPTIONAL,
(£33 Ul =UE% A
nrofCandidates SEQUENCE {
(A4 2 ¥ ppeccr FERT H)
aggregationLevell ENUMERATED {nQO, nl, nZ, n3,
n4, nb5, n6, n8},
aggregationLevel?2 ENUMERATED (n0O, nl, n2z, n3,
n4d, n5, n6, n8},
aggregationleveld ENUMERATED {n0, nl, n2, n3,
n4d, n5, n6, n8},
aggregationLevel8 ENUMERATED {nO, nl, n2, n3,
n4, n5, n6, n8},
aggregationlLevell6 ENUMERATED {n0O, nl, n2,
n3, n4, n5, n6, n8}
o
searchSpaceType CHOICE {
(FAET B
-~ Configures this search space as common search space (CSS)

and DCI formats to monitor.

common
(% B4 F¥3h

}

ue-Specific
(-5 AT

Indicates whether the UE monitors

SEQUENCE {

SEQUENCE {

formats 0-0 and 1-0 or for formats 0-1 and 1-1.
ENUMERATED {formats(0-0-

formats
And-1-0,

formats0-1-And-1-1},

in this USS for DCI

>,
>,
£
=2
=
[
fE
~N
>
Hd
rlo
uv
i)
=2
X

17 shp i B4 o] W AE R A
Bl 27k A E
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[114]

[115]

[116]

[117
[118
[119
[120
[121

—t e e d

[122
[123
[124
[125
[126
[127

e e e e

[128]
[129]
[130]
[131]
[132]
[133]

[134]

[135]

AMEAE2E AAT 5 a1, ST A E 194 X-RNTIZ 213 EHE
DCI XY AE 5 AT A RUHY slE5 Ade 4= lar, B2 371 A
E 204 Y-RNTIZ ~F A EHE DCI W BE vhd-E4 bl F 710 A F1 g

A AEel aw, 3% S s w5 e gbe] shi s Ha
el FA T AETE EAT QU ol & S0 SRt Al E#1 F A E3E
ANE#7F 35 STt e 2 449 5 9o, ST A E43n S22k A E
#47h -5 g ete 2 AAd o gl

- DCI format 0_0/1_0 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI,
RA-RNTI, TC-RNTI, P-RNTI, SI-RNTI

- DCI format 2_0 with CRC scrambled by SFI-RNTI

- DCI format 2_1 with CRC scrambled by INT-RNTI

- DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, TPC-PUCCH-RNTI

- DCI format 2_3 with CRC scrambled by TPC-SRS-RNTI

G & Bl kol M= 3171 2] DCT £ 3} RNTIS] 230 ZUHY € 4=
Atk =& 87| e Aol A ghE A Si=

- DCI format 0_0/1_0 with CRC scrambled by C-RNTI, CS-RNTI, TC-RNTI

- DCI format 1_0/1_1 with CRC scrambled by C-RNTI, CS-RNTI, TC-RNTI

g1 o] A= RNTIE2 6t7] 2] Ao 3 =5 wE = )

C-RNTI (Cell RNTI): @'&-54 PDSCH =7 &% 8%

TC-RNTI (Temporary Cell RNTI): ©H-5-4 PDSCH =7 % ¥

CS-RNTI(Configured Scheduling RNTI): =4 4 ¢ & A ¥ ot
2AEY &5

RA-RNTI (Random Access RNTI): %] A 2 w7 ol X PDSCH 27| & % &5

P-RNTI (Paging RNTI): | ©] 7 o] &%= PDSCH =75 %F &%

SI-RNTI (System Information RNTI): A] 2~8] A B 7} A 4% = PDSCH =7 & %
S5

INT-RNTI (Interruption RNTI): PDSCH®I tf) 3 pucturing o1 #+& <& 7] 9 st
S5

TPC-PUSCH-RNTI (Transmit Power Control for PUSCH RNTI): PUSCH®|| tfj gt
e 28 WE A &5

TPC-PUCCH-RNTI (Transmit Power Control for PUCCH RNTI): PUCCH?®I| tfj g+
e 28 WE A &5

TPC-SRS-RNTI (Transmit Power Control for SRS RNTI): SRSl t) g+ 2= x4
W AN g5

A% WA E DO EYES 51719 4ol g 5 gk

-
U

&
=4 PDSCH
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[136] [3%9]
DCI format Usage

00 Scheduling of PUSCH in one cell

01 Scheduling of PUSCH in one cell

1.0 Scheduling of PDSCH in one cell

1.1 Scheduling of PDSCH in one cell

20 Notifying a group of UEs of the slot format
Notifying a group of UEs of the PRB(s) and OFDM

2.1 symbol(s) where UE may assume no transmission is
intended for the UE

22 Transmission of TPC commands for PUCCH and PUSCH

’ 3 Transmission of a group of TPC commands for SRS

- transmissions by one or more UEs

[137]

[138]
[139]

[140]
[141]

[142]
[143]

[144]
[145]

[146]
[147]

[148]
[149]

[150]

[151]

5G4 Alo]ed o] p, WAl Bk A E sel A 1A A Le] |l g gke e vle]
sp4) 13} o] maAH % k.

(77512 1]

ms,nv .NCCE,p ({ J .
L- Yp,n;’f 7 LJI\J(L) +n,, [mo NCCE,p/L +i
-L: A 9

- ngy 7N el ol (Carrier) 919 2=

" Neery' Alojed o p Wol] &A= % CCE 75

St ER RS
- @A ENE L PDCCH #2572 5

~ g, =0 @ 14 E L] PDCCH 1L 1 ¥ 2
-i=0,...,L-1

Wy = (A Yy ) modD o Y,y =m0 - Av=39827, A,=39829,

A,=39839, D=65537.

Voo o S-S54 B 5k -, dd o] ARA(C-RNTI 5= 7] A =ro]
a3
ol Al A B ID) A ZE Qe 2ol whe} Sk gholl s = A
5Gol A= w4 Aol A et Al EVE M 2 e stebul B (e, & 109
stepn e E) 2 AdAgd o glaoll wheh, v Al oA dito]l BB sk HAlE
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[152]

[153]

[154]
[155]
[156]

[157]

[158]

[159]
[160]

)
i
kS

5
ot
©

i)
2
9
&
o T.IY,E

> o
o [
Jﬂ Jim

2
i)

o
)

Al
Al E#27} Y- &8 SV 2

i
At
o
X,

r

)
1

L
N
x>
(m
*
5

-

_1
¥
I
o
pilpy
At
o
X
¥
o
>
ol
)
X
m
*
o
o
>
ol
)
X
m
35
of\
ot
ol
i

M Toond m B
—10 o

T ok

in)

ot

i

4

Hj OE
o =

uv
ji=)
rlo
pilbg
il
=
Q9

| = 7§ €] PDCCH 2. HH Y AAE 7HA<= 5ol gk &
o] kA Rt} =3 4= 9laL, o] wl Spanol k= 7
an- %%— Well A @io] PDCCHE EHEHE S = = ¢
Z} PDCCH 2B & 9 %] = 17]19] Span Wl )
=, 047]*1 xi= A4 F Span?] A WA A&
1| 3}aL, Y= 17112] Span W ol 4] PDCCH
Mg gkt o] wf, vehE Span W ol A
Lol 4 PDCCHE U E H & 5= ¢l
o] &3 WellA &= /i 2] PDCCH EYE H
AXE 7 7 A= 7 & T=A g SRIolth, Span (X,Y) = (7.4),
(4,3), (2 )7} 7Fs st Ml A9 ZHzbo] & 5b W] 9] (5b-00), (5b-05), (5b-10)E % &
Hof vk Al 2, (5b-00)= (7.4) = FA T 5 U= Spane] &3 Wl A 2707F &
A 8hi= 75‘%-% FA8A T 270 9] Spane] A WA A& (Fe IHAo] X=72 £ A
¥ AL, ZF Span] A WA HEFEH F Y=37]¢] A& Wl X PDCCH ¥ HE ¥
AAZEEA T 5= e, Y=3 415 ol 433t 13 271 242 EA6h= A
eI B w2 A =, (5b-05)° 4 3= (4,3)= e 5 Sli= Span©] €5
Well A & 370 7F A eh= %5 2l oM, 5+ M A 2 Al WA Span {F -4
& X=4Rt 2 X'=5 A5 Hol A = As vEi AT

[DRX]

%= 62 DRX(Discontinuous Reception)E A 5}7] ¢ ¢+ L=H o]t}

DRX(Discontinuous Reception)i= 4| H| =& o] & F <1 E}‘QO] 1A =2 @ 7k
of A% A7} A ¥ o] 1= RRC ¢4 A (RRC Connected) 2 Ell ol A ©] o] E] & H]
Lﬁ_l:ﬂ o7 Z,:/\] O}L Eﬂo]u} DRX7]- xJ}lguq e E E zé /\] Z] oﬂ}q 3,12\17]
£ Z(on)ste] Ao} LS FYE " sk, AA 7|3 Gk A H = ol E 7F gl
o FAVE L (of)Ete] T ﬂ?ﬂ A5 5 &Y 7 Avh DRX &2 v
St oheful ] F Elol o] 7] 28] MAC AlS & X ol o8l AlojE 4= 9l

T 65 234, Active time(605)= ©Hito] DRX 57| npt} 7 o LA PDCCH%‘

B U sk A ZFo] T} Active time(605)= T ol o= 4 3]

- drx-onDurationTimer or drx-Inactivity Timer or drx-RetransmissionTimerDL or

RS 423

ol
5
s
i
N,

e AL b to ne
=
o«
oo S o
=
f
L
1m

o [

4k
T
=

H

iz
iyl
o
lo -
ol
1:1

s
b
0 ©

= rr
4 =

L
i
=
L
—H o o

Ab

(o3
—_—

ot
o

o qT v r
il

30 b gl

=<l B
2o

r
>
> o
o

‘O,
r‘“ rU}EL

o
ettt

Sid

dog 5

5

tlo uy
mE

OHH

\l

drx-RetransmissionTimerUL or ra-ContentionResolutionTimer is running; 5=+
- a Scheduling Request is sent on PUCCH and is pending; %=+
- a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC

entity has not been received after successful reception of a Random Access Response
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[161]

[162]

[163]

[164]

[165]

[166]
[167]

for the Random Access Preamble not selected by the MAC entity among the
contention-based Random Access Preamble

drx-onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimerDL, drx-
RetransmissionTimerUL, ra-ContentionResolutionTimer - 7| A =-ol] &34 1
#hol A== gtolH Eoln, 24 o] Z7lo] gh¥l 4F3}el A wiko] PDCCHE
EUE Y st dA s 7S 7 aL )l

drx-onDurationTimer(615)% DRX cycle®l| 4] ©ito] 7jof 9l = & A Al {HS A
A7) A%t sbebv] g o]t} drx-Inactivity Timer(620):= M 28 &&= A% 4
= ol A A& A8 PDCCHE 5741(630)81H= 4 -, @to] =714

[©]

-

=2 7jofd = Al e A SH7] 93 s e E] o] o). drx-RetransmissionTimerDL=
3 =1 HARQ A A}l A taFd A A A5 =218H7] 91ste] whido] 74013l
= A A A Er] ek ghelu] E] o]t} drx-RetransmissionTimerUL+= %
& = HARQ A Abol| A AFakd = Al - & 5 (grant) 2 7218171 91 8ho] whiko]
Molgl= A Al A s7] 93 g2l E o]t} drx-onDurationTimer, drx-
InactivityTimer, drx-RetransmissionTimerDL 2 drx-RetransmissionTimerUL = ¢]]
5 5o, AZE A B 328 Y (subframe) 7, &% M 522 A4 = 7 At ra-
ContentionResolutionTimer= # % N A2~ A}l A PDCCHE E U EH & 93 3}
2 u] B o] o},

inActive time(610) DRX &2} % PDCCHE F.UE 314 55 A ¥ = Al
b HE=/52 PDCCHE FAI8HA] 5 A 5= Ao 2 DRX & 2H2 53
sh= A A Al ZEoll A Active time(605)E A 9] g L %] A gFo] inActive time(610)
o] = 4= It} @2 Active time(605) &<t PDCCHE R UEHalA] 4o, &
H(sleep) == inActive HE = 2 Qlste] A8 AR E SH I AT

DRX cycle ©Hito] 7]l ub A PDCCHE R UEH dli= 7|5 91| 3}, =,
“iko] PDCCHE R U EH & 3, T} 5 PDCCHE YU H  3}7]74A] €] A7k
HA = 2 7 o] A (on duration)®] ¥4 52715 2] 1| g} DRX cycle- short
DRX cycle #} long DRX cycle 2 <& 7} 21T}, Short DRX cycle-> 1 ¥ %] (option) .2
2 2849 5 ok

Long DRX cycle(625)-> &dtol] A A == F 7}4] DRX cycle 5 ! cycle®]
o}, @2 Long DRXE &2} 5} = & ¢tof] i= drx-onDurationTimer(615)2] A 2}
A& 59, A2 A &)l A Long DRX cycle(625) -5 7 2} g A] A o] T}A|
drx-onDurationTimer(615)& ] 2}$+t}. Long DRX cycle(625)% & 28+ 7 5,
S oful 812 25 RFEElE A B # ol A drx-SlotOffset 0] F &3
A drx-onDurationTimer(615)E A| 2F&F 4= 1T}, o] 7] A, drx-SlotOffset-< drx-
onDurationTimer(615)E A| 26} 7] A #] <1 (delay)& 2] 7| §HT}. drx-SlotOffset-2 o
£ 5o, kL Ex e v or AAE 5 vk

[4=514 2]

[(SENx10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset
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[168]

[169]
[170]

[171]

[172]

[173]

o], drx-LongCycleStartOffset<> Long DRX cycle(625)Z} drx-StartOffset-=
Long DRX cycle(625)S A|2Fah A B Z g Q)& A o sh=d| AF-&< 4 3T} drx-
LongCycleStartOffset-> of| & 50, AL B ZH A N5, &% /5 T o2 2H

A
= 49l

[QCL, TCI state]

T TR A 2gol A St o] o] M2 tHE QbEL R EE(S 2 & ol
ol Ad, Alad H olge 2FEE A H = A% s 0}‘/} F 2 hA e A
Yol A= Tl & fete] ME & eV R EEE FYUste] A A ghoh& o}
& [ 10]% 22 QCL (Quasi co—location) Aol olste] A & o4 (associate) =
4= 91t} TCI states= PDCCH(Z-& PDCCH DMRS) ¢} t}& RS =& 21 7 QCL
HAAE FA 7] g Ao, ofH 7|5 oFe| L} 3 E A(reference RS #A)9} I

E 24 obe L} E E B(target RS #B)7}F A 2 QCL¥ ¢ 91 tHQCLed) 3L ¢+ ¢t
2ol Al OPEﬂ‘Jr EE Aol A 4 4 large-scale A deH|E T A =& A
5 A7) bElv T E BRI O A E 40 2-&st= slo] 588 & o3
t}. QCL-Z 1) average delay & delay spread®l] ¢ @& ®:3= time tracking, 2) Doppler
shift 2 Doppler spread®ll & &2 %= frequency tracking, 3) average gain®ll 3 &F

|

o>,

—_—

< ®F= RRM (radio resource management), 4) spatial parameter®l] < 3-8 ¥4+ BM
(beam management) 5 733l whel A2 2 e HE AAA D BTt S
T Utk ol el whek NRell A = of e 3 109 &2 ] 7H4] 89) 9] QCL #A&&
]%_5&5}.

[3£10]
QCL type Large-scale characteristics
A Doppler shift, Doppler spread, average delay, delay spread
B Doppler shift, Doppler spread
C Doppler shift, average delay
D Spatial Rx parameter

%} 7] spatial RX parameteri= Angle of arrival (AoA), Power Angular Spectrum
(PAS) of AoA, Angle of departure (AoD), PAS of AoD, transmit/receive channel

correlation, transmit/receive beamforrning, spatial channel correlation 5 ek gt

HWHE 5 3 & A& FA3 4 9
A7 QCL #A = o} 3% 113 9] RRC pararneter TCI-State 2 QCL-Info&
3lo] whbol Al A A E) = Aol 7Fsst). ¥ 118 Z23Pd 7| A & whiko] A 0}

1} o] Ao TCI stateE 4 A 51 A7) TCI state/] IDE ##Z35}= RS, = target RS
of ot Htll F 71+ 2] QCL #Al(qel-Typel, qcl-Type2)E &&= = AT}, o] o
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[174]

[175]

[176]

[177]

Zy 27| TCI state7} 3E3H5F= 24 QCL A4 H(QCL-Info)E-2 3|9 QCL A X 7} 7|
715= reference RS9 serving cell index 2 BWP index, ~1 2] 3L reference RS$] & ¥
2D, 28] a1 A7) 3 103 22 QCL types X &g,

[311]

TCI-State ::= SEQUENCE {

tci-Stateld TCI-Stateld,

(313 TCI state 9| ID)

qcl-Typel QCL-Info,

(319 TCI state ID & I8+ RS (target RS) S 3 WA reference RS & OCL
HH)

qcl-Type2 QCL-Info OPTIONAL, -- Need
R

(319 TCI state ID & X8+ RS (target RS) S F WA reference RS & QOCL
AH)

}

OCL-Info ::= SEQUENCE {

cell ServCellIndex OPTIONAL, -
Need R

(9 ocn AH7F 7HE]7]5 reference RS 9] serving cell index)

bwp-Id BWP-Id OPTIONAL, ~- Cond

CSI-RS-Indicated
(319 ocL AH7} 718l7]E reference RS ¢ BWP index)

referenceSignal CHOICE {
csi-rs NZP-CSI-RS—-Resourceld,
ssb SSB-Index

(3% ocr AR} 74 7]+ CcSI-RS ID & 58B ID & 3t}

b
gqcl-Type ENUMERATED {typeA, typeB, typeC, typeD},

5 7 TCl state 24 o] WhE 7[ A= §l &g oA & A8k otk & 7=
23 VA2 A2 TE N Wl i gk AR E M2 thE N7 2| TCI state

E& ot oA AL 5 Ut & Fo & 73 2ol N=33! A5 71 A=
= Al 7] 2] TCI states(700, 705, 710)01] 8% 3= qcl-Type2 I EH 7} A &2 tF &
ol 3 @3k CSI-RS =2 SSBell &= QCL type DE A A ¥ =5 3o 4
7] A & T} TCI state 700, 705, -2 7108 F235h= ey L EES] =& 02
spatial Rx parameter =5 4] & tF2 B3} A= o] 58 FA & 4= 3

0}7] 12 WA 16904 = target QFE| Y 2 E F570) & 183 TCI state 24

& LERdIT

3% 123 target QFE|Y 3 E 7} CSI-RS for tracking (TRS) & 7 5~ -7 &3+ TCI state

445 YEFATE 43 7] TRST= CSI-RS 5 repetition 3241 B 7} A A ¥ %] ¢k 31
trs-Info7} true= 2 A ¥l NZP CSI-RSE- & 1| 3T}, 3% 129 4 3tH A A o] A4
aperiodic TRSE #13t] AL&-4 4= 9]
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[178] [3%12]

Valid TCI state DLRS 1 qcl-Type 1 DL RS 2 qcl-Type 2
Configuration (if configured) | (if configured)
1 SSB QCL-TypeC SSB QCL-TypeD
2 SSB QCL-TypeC CSI-RS (BM) QCL-TypeD
3 TRS (periodic) QCL-TypeA TRS (same as QCL-TypeD
DLRS 1)

[179] I 132 target QHE| Y EE 7} CSI-RS for CSI & 74 -9~ 7 &.¢F TCI state 2 4 &
LFER T 271 CSIRS for CSI= CSIRS 5 WS Ve &= vlebv|E (o & &
of, repetition 3} 2} B])7} A7 B %] @F AT trs-Info W3 rue @ A4 B A &S NZP
CSI-RSE 9| m| gt

[180] [3%£13]

Valid TCI state DLRS 1 qcl-Type 1 DL RS 2 qcl-Type 2
Configuration (if configured) | (if configured)
1 TRS QCL-TypeA SSB QCL-TypeD
2 TRS QCL-TypeA CSI-RS for BM QCL-TypeD
3 TRS QCL-TypeA TRS (same as QCL-TypeD
DLRS 1)
4 TRS QCL-TypeB

[181] 3% 143= target QFE| Y 3 E 7} CSI-RS for beam management (BM, CSI-RS for L1
RSRP reportingZ} 5 4 ¢k | W) 79 {43 TCI state 2 A& VeI A7)
CSI-RS for BM-2 CSI-RS < repetition 32}V E] 7} A A = o] On H+= Off 9] 4L2
7FA1 M| trs-Info7} true = A4 A ¥ X] &2 NZP CSI-RS & 2] v] slt},

[182] [3%14]

Valid TCI state DLRS1 qcl-Type 1 DLRS 2 qcl-Type 2
Configuration (if configured) | (if configured)
1 TRS QCL-TypeA TRS (same as QCL-TypeD
DLRS 1)
TRS QCL-TypeA CSI-RS (BM) QCL-TypeD
SS/PBCH QCL-TypeC | SS/PBCH block QCL-TypeD
[183] 3% 15%= target FElL} £ E7} PDCCH DMRS Y 7% & 8.8 TCI state A4 -& 1}

[184]

ehdl .
3%15]
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Valid TClI state DLRS 1 gcl-Type 1 DLRS 2 qcl-Type 2
Configuration (if configured) | (if configured)

1 TRS QCL-TypeA TRS (same as QCL-TypeD
DLRS 1)
TRS QCL-TypeA CSI-RS (BM) QCL-TypeD
CSI-RS (CSI) QCL-TypeA CSI-RS (same QCL-TypeD
as DLRS 1)
[185] I 16 target QHH| Y EE 7 PDSCH DMRS Y 7 -§- - &% TCI state 24 A& 1}
SUls
[186] [3%E16]
Valid TCI state DL RS 1 qcl-Type 1 DLRS 2 qcl-Type 2
Configuration (if configured) | (if configured)
1 TRS QCL-TypeA TRS QCL-TypeD
2 TRS QCL-TypeA CSI-RS (BM) QCL-TypeD
3 CSI-RS (CS)) QCL-TypeA CSI-RS (CS)) QCL-TypeD
[187] A7 3 12 A 1600 of §F T 324191 QCL A A WHH -2 7 &7 A target <HE| Y
X E 2 reference QHE| Y EZEE "SSB" -> "TRS" -> "CSI-RS for CSI, %=+ CSI-RS
for BM, J2+= PDCCH DMRS, *:+= PDSCH DMRS" ¢} o] A4 sto] & 3h+= 4l
o[tk ol & ¥-3t0] SSB W TRSEHE] S48 4= iz A4 S45S 7t b}
ZEETHA AANA el £ B2& = Aol 7Hs
[188] [PDCCH: TCI state 1]
[189] =8 E /A9 A Ao ip2 74 G4l Al 2=¥le] A PDCCHeY o & TCI
state S O] A ol E EA g B ot
[190] 1A% 2= PDCCH DMRS ¢FEI L £ E o] 4§ 74s 3k TCI state 292 o} 2

[191]

32

173} 3k E 17914 494 & RRC A4 ol 7ol vhto] 7143 ¥3= =
§rol™ RRC ol % 442 =75 st
[3£17]
Valid TCI DL RS 1 gcl-Type1 DL RS 2 gcl-Type2
state (if (if configured)
Configuration configured)
1 TRS QCL-TypeA TRS QCL-TypeD
2 TRS QCL-TypeA | CSI-RS (BM) QCL-TypeD
3 CSI-RS QCL-TypeA
(CSI)
4 SS/PBCH | QCL-TypeA SS/PBCH QCL-TypeD
Block Block
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[192]

[193]

[194]

[195]

[196]

NRe]| A= PDCCH Wl ol o gt &% &3S 9l5to] & 8of] = A ufe} -2 7]

FA A G S A Yt} = 88 FrashH 7] A 92 RRC A 719 % (800)
& Z3Fe] N7H €] TCI states(803, 810, ..., 82005 2 writol Al AR e 4= o,
o] & AH-E CORESETS 3} TCI state = A 4 & 4= 1 T}(825). o] F 7] A =&
CORESET-2 9] & TCI states (830, 835, 840) = 3tY}E MACCE Al 1€ & £35
o] ehdkol] Al | A3t 5= AT} (845). o] F W& 4} 7] MAC CE Al 1 # o <3
A A% = TCl state7} £ 83F= §] J B E 7|90 & PDCCHE 418}

%= 93= A}7] PDCCH DMRSE ¢ %F TCI indication MAC CE A 19 T2 =
SAlehE ol 98 231 /4 7] PDCCH DMRSE ¢ ¢ TCI indication
MAC CE A 71952 2 byte(16 bits) 2 - ¥ ™ 1H] E 9] reserved H| E (910), 5 H]
E 9] serving cell ID (915), 2 H] E 2] BWP ID (920), 2H] £ 2] CORESET ID (925) %
6 H] E 2] TCTI state ID (930)E ¥ 35t3lt}

%= 102 A7) Aol whE CORESET Y search space ¥ A4 Al & EA| 3=
THolt} & 102 FZ3HH 7| A =& CORESET(1000) A A o] ¥3+%] = TCI
state list % 35 MAC CE A 199 & &3dto] A A& 5= J1TH(1005). o] ¢ & tf
£ MAC CE A 19 ¥ & 53} U} 2 TCI state 7} 3l & CORESET®l A A ¥ 7] #
7HA], - /7] CORESET®l 4 % = st} ©]4d-9] search space (1010, 1015,
1020)°] 3= =5 22 QCL A H. (beam #1, 1005)7} 484 %] &= A 0 & 7F53kc} A
7] 47 3t PDCCH beam &4 WHH-& MAC CE A| 219 # delay H.t} wh2 1] WA 7
A Al 8= Aol o] 21 9-1, K¢k search space 5-7d ol 7] ¢lo] CORESET & 2
SIS dH A gt A ¥= d o] o] - g PDCCH beam <88 ©]
= A 7F Aok oah 2 g o] A A o ol M= Buh g PDCCH
beam A4 R & WS AT &} o eh E kg o] A o & A gl qlo] A

9 = dAlE= Algett ol &2 A E wEA ]l

| 43| Agteto] 480l 7hs sttt

Al 57 Alojed Aol iete] spit = 157 7] 9] TCI state &
AT 7 i, AAE TC state 50 A 35 MACCE 243 WHH & 2 2
A 8lst 4= Q). o & 59, Ao Y#19)] TCI state = {TCI state#0, TCI state#1,
TCI state#2} 7} A A F o] a1, 7| A 52 MAC CEZ %3} Ao S#10l th 3 TCI
state = TCI state#0S 7H4 ot =5 @A) gt WHE & ol A A5 4= Ut}
@S MAC CEE 7218 TCI stateol] o g 244 8} W & o) 7| wksto], 2] 3¢
TCI state 2] QCL A H.o] 7]dkate] 3] F Ao o) o o] DMRSE &H 2 A 418

o)

A
71 A =& e

TR .
Slel ~7F0o 2 AAE Ao A o] A HF#0)ell tshe], Thef whito] Alojd o
#02] TCI state®l] th 3+ MAC CE 24 3} W& & ~A18}#] el i, @2 A

ol F#00 A 71 %= DMRSe thsto] 7] 314 344 3= PDCCH ¥ & 2. =&
E 2 A(Trigger) = A €& H] 71 &l A (Non-contention) 7] HF $HE ) A 2~ 3} of] A
28 ¥l SS/PBCH &3 QCLH t}aL 7Hg & 5= qlrh.
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[197]

[198]
[199]

[200]

[201]

[202]

[203]

[204]

el A7} o] o} thE gho g A E o] (A o] o dux)ol| thsle], Tt
oF gtto] A o] F J#xell th & TCI state S A WA L7, dprt o] %] TCI
staeE A A RAA R o] T SHE &4 B}k MAC CE 24 31 W& & 52418}
A FE ok, G o] g Jaxel A AF ¥ = DMRSe tiste] 7] 314 o
goll M 2B ¥ SS/PBCH &5 QCLY| AttaL 7Hg e <= 3l

[T 52 ®a 7]

LTE % NRo| A wih-& A1 7] 2] =9

o] X ¥3}= 5 (capability) & H .13}

o] & @& 52 X 31L(UE capability report) st

VI A =S A A Gl A s BalE QY=
(UE capability enquiry) MIA| A & AL 4= Tk A7) WA X ol &= 7] A =5 9]
RAT(radio access technology) type '8 @& 58 Q73 & £33 5 it} 7] RAT
type 8 874 ol = A ¥dh= Fabg M= 23 A H 5ol
A7 S T ] WA A o] B3 7] AT o] AFEhs
containerE & 3l =2 RAT type 2 UE capability 7} 8 % =
A2 ZF RAT type B @' 58 832 3¢k v 58 79 #A A
WA e A M S ek 5, @ v AL A el A e e el )
T3] dbE ¥ 51 @ ofof) s sl W 5 ¥ A H(UE capability information)

WAIAE T shol B3] ek 4 ok AT o] F41 Al e NR,
LTE, EN-DC(E-UTRA - NR dual connectivity)E H| 3¢+ MR-DC(Multi-RAT dual
connectivity)ol] T ¢t @t 52 @ 38 3 4= glv) ek AV @t 5 E 9 v
Al A= dRbA o & vhibo] 7| X3 A H o] %, 27]¢l] HAEE & 3lo] dnkA]
o| ARk, 7] X srol BT v oW o Qe ZF A

71 Ao A 7] A 5 0 2 52-E] UE capability H.21 Q% & %8 ke 7] T
O ZHE 24 RAT type @ W= A W o ubeg} gk capablhtyg T4 g, o}
Zf o] NR A =Bl ol A wiibo] UE capability & 74 8l = WH 2 A 2l 5] E}

1. 7reF g@idto] 7| X5 © 2 H-F] UE capability 27 2 & LTE “1¥] 31/=-2 NR W
o] 3k g 2E S Ao, vk EN-DC 2} NR stand alone (SA)ell o 3k
band combination (BC)E 74 ¢tt}. =, 7] A] =7 of] FreqBandList= 2 % ¢+ =&
vk © 2 EN-DC ¢} NR SA¢l gk BCY| F K. a] FEE P g e

i

b m}i {‘_&
24
il
g
o
)
5 2
_ﬁ
2
=

i
ol X
o
>

mlo

§-1 <=9 = FreqBandListel] 7] Al ¥ /\1 2 A=Y E 7FA T
2. 7ok 7] ]%O] "eutra—nr—only" flag =~ "cutra" ﬂag-g A&l 8l o] UE capability
HAg 948 A4, A dvle] 748 BCY FH 7] AE oA NRSA

BCE<l oigt A S 3] A A g} o] el gk F2FS LTE 7] A = (eNB)©] "eutra"
capability S & 48}‘; A9 7k ol 5= 9l
3. 01 F S 47 RASIA A BCS] P 2] E o) fullback BOE-S
A A e}, o] 7] A fallback BCE= ) @] o] BCo Al H 4 dFi}2] SCellol] 3 &ah= wi

=2 A7%e 2 98 5 9= BCE o)l ahd, 22 shute] scelldl] dFeks

\I
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[205]

[206]

[207]

[208]
[209]

[210]

[211]

MEE A 7138E7] 72l BC7} o] 7] fallback BCE 7181 & 5= 81 7] wiitol] Aefo] 7h
s3tth o] @A MR-DCOIAM &= 285, S LTEMEE5 485t o] v
o] %ol Ho}ll=BCE HF "FH BC g =E o[t}

4,

2 Ayl o] #E "FH BC Bl ~Eo A 2 W2 RAT typeoll 2= BCE
& Agste] R BCEE A8 gt E dA oAM= A3l &A= didol
supportedBandCombinationListZ -4 v}, =, @22 vl 2] A A H rat-Typed| <
Aol 23 A ®.318 BC 2 UE capability S 74 5HA € T}, (nr -> eutra-nr -> eutra).
gk -4 ¥ supportedBandCombinationList®] T §F featureSetCombinationg -1+
3} a1, fallback BC (74 52 @] 2] capabilityS ¥ 318t ¢l&=)ol 3t g ~E
7F A R BC 2] ~Eo| A "Z H feature set combination" 2| ¥ ~E & -4 g
T} AF71 9] "1 feature set combination"-= NR X EUTRA-NR BCel| t}] ¢} feature
set combination- s ¥ 3 35}, UE-NR-Capabilities 2} UE-MRDC-Capabilities 71
H| o] 9] feature set combination . 2 F-E 98 4= T},

5. WS vheF @ A ¥ rat Type©] eutra-nro] 2 & 8FS- -T4H,
featureSetCombinations+ UE-MRDC-Capabilities ¢} UE-NR-Capabilities 2] 7 7}
o] 1ol ol A 2 gE T}, 3% 7F NRY] feature set=> UE-NR-Capabilities T 3£
Eigci=g

S S o] FAH L G o] F, @S Wt 5] xd Bl 5 AR WA
A& AT ADFT /A TS GLRE $A8 g 58 g ko o
Falg el A A 2AEY % F5 el & FAe

[NC-JT #d¢]

RN Y] A AAfdol] 2, gho] vl o] TRP & & 4B PDSCHE 418t
7] {8l v]-2 3| P E 35 A 4(NC-JT, Non-Coherent Joint Transmission)©] A}-&
= 9l

T T | I
bt ul S He HE AL 2= A2 L e AF WES 2T ek A

TH T L

T

25 BF A 4% 4 9o} vh9=9] A&, TRP(transmission and reception point)&,
= WES 28k FASA HES 2ol 2 A, TRP B3=/38 1 Zhe] ¢ 5
Z 2Al(coordinated transmission)= ¥H'@o| A= Az o] M7 E 587 2 A,
TRP HE=/F Jl ZF 4] Al & 582 o2 asto] fpeh Ml 2= o721 &
TEALZ = Sl 2 7R AL 9] ol & ol A H o] & 9138t o] TCI state W A] spatial
relation information 52| 291 @l o] o{/L1 s}l B, =& cell ID, TRP ID, panel ID
S ANAE Bt EE g e A WS AR s W B A
‘& TRP(transmission reception point, A% A )2 F A3l 7| =gk}, whehA
A A A4 A TRPE A7) £ 5 = 3y 2 43 A5 = 2ol 7hs3h.
31& A %-(Joint Transmission: JT)-= =3 39 T2 At 142 A%
Zl=2A st ddo Al there] A2 vE A5, TRPE B/ HE2 5
g AT E HEF oM do] AlsE A B o] AV] = A el a g FIHA

)
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[212]

[213]

[214]

[215]

[216]

[217]

[218]

7= 71<%olt). o] w) Z+ Al TRP HEi=/2 Yot vk 7k A d & -1 54 o] 227

£ o, 53] ZF A TRP H=+=/2 W 7} H]-7 3] ¥ E(Non-coherent) 3~ ¢
Y (precoding)-& A 3= H]-Z 3] HE 35 5 (NC-JT, Non-Coherent Joint
Transmission)2] 7 $- 7 A TRP H+=/2 W3} o 7+ H A8 Al d 549 e}
MEA Q] Ze] g, MCS, A @9, TCL A1 4] 5ol o 4= it

AF42 8 NC-JT A %2 318 = gl o] § 2] d (PDSCH: physical downlink shared
channel), 5} &% =1 A o] 2 d (PDCCH: physical downlink control channel), /5 &F
¥ =1 dlo] ¥ A 9 (PUSCH: physical uplink shared channel), 3k =1 Al o] Al
(PUCCH: physical uplink control channel) & 4o & g+ 2 d o] 4842 4= glt},
PDSCH A% A] 2511, MCS, A &, TCI 59 %1% A ¥.1i= DL DCI= A
Al E M, NCIT AES HelMd= 7] A AR7F A TRp L=/2 ] E2 59
# o 2 XA o] of &t} o] = DL DCI A %ol E & 3 7 o] & = (payload) S %7}
Al71= S8 8410l ¥, o]= DCIE A %3k PDCCHE| 5741 5ol o d &2
n 7 5= 9lth. whekA PDSCHO] T A1 1S 913ke] DCI A Bk} Ao AR 52
s ZFE o= Q E(tradeoft) & -9 77| AA T H 7} Tt

T2 E ALY A AA] ool mpE T A A Bl A e B
(cooperative communication)= A}-83}o] PDSCHE A 55}7] ¢+ 918k QFe|| 1 3
E A 2 A 2 A E A shE o))

%112 28, PDSCH A%< 913 ol A7} &5 A %-(JT, Joint Transmission)
ol 7| HE Ay, TRPEE F X228 @35t §gh oAl &Eo] =A|HTh

5118 Fxshd, ZF A, TRP B/ W {F 5138] 9 B (Coherent) Z 2] 51 & 4]

3™

E 315 A %(C-JT, Coherent Joint Transmission)®l] T ¢t o] A[(1100)

H

Mo

C-JT9] 7 9-9ll, TRP A(1105) ¥ TRP B(1110)7} ¥ < ©lo] & (PDSCH)ZE vh&
(1115)N A A3k, th=2] TRPE A &F(joint) L] AW S 5308 5= ¢l

t}. ©]i= TRP A(1105) % TRP B(1110)7} &L % PDSCH= A %37 Al &<
Z DMRS £E &5 53] DMRS7F &5 = 215 w2 5= o) ol & &

TRP A(1105) ¥ TRP B(1110) Z+Z}-> DMRS port A 2 DMRS BE &3l ©@do]
Al DRMSE &3 5= it} o] A -], &'¢-2 DMRS port A 'Y DMRS BE %3]
7% ¥ 3= DMRSOl| 7| 238to] 525 = 3h2] PDSCHE 7213817] 91§k 8k <]
DCI 4 HE 7413 4 Sl

% 112 PDSCH A %2 918 2 4, TRP F=i=/4 W 3} H]-23] H E(Non-
coherent) 3 &] A -& A 3}= H]-F 3| W E 35 A %(NC-JT, Non-Coherent Joint
Transmission)2] &l A](1120)& YEFTE

NC-JT9] 7%- 7+ A TRP HE+=/2 Wl 2 PDSCHE w2 (1135)00 Al A 53},
7} PDSCHeI = 71 Zelmy o] 4849 4= gl 7+ A TRP E5=/2 Wlo] 71|
U} 2 PDSCH %+= 717] U PDSCH d| o] o & @dol Al A$-alo] ¢t A TRP

/g W A% ] Ael e P S Aok EH, 2 A, TR /g o]

S~
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<Y PDSCHE ©@&of Al dHg A %3] @+ Al TRP =/2 ® A% ojn] A=
S5 A g Qo A o] HelE ¢al A, TRP Ei=/2 Y12 o3} TRPE &
kA=

[219] o] j PDSCH % %-& ¢ 3l t}5=2 TRP=°l A /\F‘l Bt F Ik 2 AIE ARl o]
& A g 7 9-(1140), th9] TRPE A ARg8t= ok B A|gF 22l o] A

A A = 7 9-(1145), th 9] TRPE oA AF&-8h= Fak R AIZF 221 9

7 B A= A 5-(1150))F 2ol vpeFg 4 2kl o] arelE = gl

[220]  NCAT Al #18t, shvto] @il 7] & Aol th+=2] PDSCHE & &45l7]
Al A= e Ful, 7= 2 B4 ¢ DCIEo] a3 E F 3

[221] 2128 E A e A AA] dlol] whE A B AL A 22 E ol A Z%TRP7P M=
£ PDSCH E+= A & t}& PDSCH dl o] o] & vhdol Al A43F= NCITE 93 5t
ke =1 A o] A H (downlink control information, DCI) 2] --Ad of] o ¢k of| & A5}
= ol

[222] 5 125 #3138, case #1(1200)-> @ PDSCH A % A] A8 5= serving TRP
(TRP#0) ©] 2] ol (N-1)7] ] F=7}4] 1 TRP(TRP#1 W] A] TRP#(N-1))= € A =& t}
£ (N-1)7H 2] PDSCH7} A& 1] = Aol A, (N-D7H & F7F4 <1 TRPE A A%
%)= PDSCHE <) thdk Al A 1.7} serving TRPo| A % 4% = PDSCHeI ) &+ A
o] o} =K o7 ALE = dajolt} &, e =% ¢l DCIS(DCIH#0 W
A] DCI#(N-1))& &3dto] A= & TRPE(TRP#O WA TRP#N-1)ZH-E 255
= PDSCHE] st Alo] 4 HE &53 4= 3t} 7] 5941 DCIE {F ¥
(format)= M 2 LAY A2 & 4= o, DCIE F Ho]| 2= A =2
T3 AY = 4= 9t AL case #1-2 ZF PDSCH Ao £ & A7 =7}
$A3| HAE 4= oy, ZFDCI7F A 2 v E TRPE A A4%+= 749 DCILE
71H 2] X(coverage) zFo] 7 LA sl =4l A 5ol ke = )

[223]  case #2(1205)<> © PDSCH A& Al AF-&-% 3= serving TRP (TRP#0) ©] £] 9]
(N-D7R 9] 712 ¢1 TRPE(TRP#1 W A] TRP#(N-1)E - A 2 & (N-1)7] <]
PDSCH7} A4 5] = Absloll A, (N-1)7] 2] F7}F2] ¢1 TRPE 2] PDSCH¢) o 3} A
ol A H(DCH7} Z4+7; A% ¥ o] &5 DCIE 42)o] serving TRPE Y- A %5 =
PDSCHell th 3t Alof g Kol T4 <1 A& BT}

[224] o E &9, serving TRP(TRP#0). 2. 2 %-E] 4% = PDSCHel th 3t Alof 4 1.l
DCI#02] 74 -9- DCI format 1_0, DCI format 1_1, DCI format 1_29] . A H Q4
(information element) & -2 X $F5FA| 7F, & ¥ TRPE(TRP#1 W <] TRP#(N-1))2. 2
HH H4-¥ = PDSCHE- ] th 3t A o] A 1.2 shortened DCI(©] &}, sDCI)(sDCI#0
W A] sDCI#(N-2))E 2] 74-9- DCI format 1_0, DCI format 1_1, DCI format 1_22]
AH QAE T AdFTe £ 5 vt whdbA 8 TRPEE B AE5 =
PDSCHE ] o gt Al A W& AF3}= sDCIL] 74 $-ll, serving TRPZ-E #
%% = PDSCH #¥ Ao} A W5 A 43}= normal DCI (nDCI) thB] o] &=
(payload)7} 2} . 2L 2 nDCI®} H| 18} <] reserved bits & E 3= 5l o] 7}53Ht
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[225]

[226]

[227]

[228]

[229]

[230]

A 23} case #2-2 sDCIO| ¥38+5] = A B 2 42| 7 ®l *=(content)®l] v} 2F
PDSCH Alo] 3= &9 24K 27k Al gk 5= 9l o1, sDCI] 5741 45 ©] nDCI H]
Bl -2 A L= DCT '8 A ¥ 2] A| (coverage) 2] 7F AT FHg o] Yol 5= 3l
=3

case #3(1210)> © PDSCH A& Al AF-&-%] = serving TRP (TRP#0) ©] €]
(N-1)7R¢] 3=7}2) 21 TRPES (TRP#1 W %] TRP#(N-1))Z 1B A 2 t} & (N-1)7] ¢
PDSCH7} 7%= = el A, (N-1) 78 ¢ F7F2] Q1 TRP= 9] PDSCHel th & 5}t
o] Ao} AR 7t A4E ™, o] DCI7} serving TRPE B A 4% = PDSCHol| o 3
Ao ARl FEA A Al 5 YEFAT

o & &°], serving TRP(TRP#0) 2 - E] 2 % ¥] = PDSCHoI o] g+ Ao g 2.2l
DCI#02] 74-9- DCI format 1_0, DCI format 1_1, DCI format 1 29] =& A H &
4~ (information element) &S ¥ 36} 31, 3] ¥ TRPE (TRP#1~TRP#(N-1)) = Y H
A %% = PDSCHE©l| &t Al o] A4 K. 2] 49 DCI format 1_0, DCI format 1_1,
DCI format 1_22] AH QA E 5 AFTHE 519 'secondary' DCI(sDCI)l| =
olA AE3i= Aol 7hsslt) ol & 01, 471 sDCIi= ¥4 TRPE 9] 5344~ <
o 2141 6EL%}(frequency domain resource assignment), Az 219 e (time
domain resource assignment), MCS 5 HARQ ¥ 4 B F A o] & sl 4B
E ¥}t 5= 9l o] 2] o], BWP(bandwidth part) ] A] ZH(indicator) == 71 2]

A A ZH(carrier indicator) 5 sDCI W] 3315 %] g2 A 1 2] 7 9- serving TRP2]
DCI(DCI#0, normal DCIL, nDCDHE W& 4= ¢l t).

case #3(1210)= sDCIol ¥ 3+5 = A H 2 4 2] 71§l = (content)ol] whe} 2}
PDSCH Ao &= & A-F- 27 Al ghE 4= 9l 0, sDCI9] 74l A5 24 o] 7h
53} AL case #1(1200) HE3= case #2(1205)2) B] 1 3he] whike] DCI £ = v =
J(blind decoding) 9] &5 7F AT 4= qlth

case #4(1215)+= © PDSCH A& Al AF-&%] 3= serving TRP (TRP#0) ©] €]

o (N-1)70 9] 3712 21 TRPE (TRP#1~TRP#(N-1) 2 2B A & t}& (N-1) 7}

o] PDSCH7F A5 3= AF3to| A, (N-1)7] ] 3=71% 2] TRPE 21 A4 5=
PDSCHell th3t Alo] A B.Z serving TRPE-E] %4 = PDSCHeI t] 3+ A o] A
1.9} 5 U3 DCl(Long DCHOl A AE3k= o Alojt}, &, @ih& vl DCIE 53}
o] A & t}E TRPE(TRP40~TRP#(N-1)) =7 H % 5= PDSCHE I o & A of
HAEE & 53 4= Q) case #4(1215)2] A 9-, @te] DCI &A1 = t] Z 9 (blind
decoding)2] B3 =7} F718HA] -8 4 1 21 long DCI payload A g+l uw}e} &
= TRPE 9] =7} A 3F ¥ = 5 PDSCH Al o] = a9 A-F 57 34 5= 9t

o] o] Avd U AA| o Eof| 4 sDCI= shortened DCI, secondary DCI, =+ 3 &
TRP| A A %% 3= PDSCH Ao} A B.E ¥ 3}8F= normal DCI (7] 4™ 3 DCI
format 1_0 =] 1_1) 5 143 B2 DCIES XA 5= gl o EWH3E 4 3lo]
A E A g2 A5 el A2 3] B gk B DCIE ) frAFsHA A&l 7F
&gk Aot}
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[231]

[232]

[233]

[234]

[235]

o] Z o] A & AA] o] E o)l A= NC-IT A 95 98te] af} o] 4t2] DCI
(PDCCH)7} A& %)= 242 3F case #1(1200), case #2(1205), case #3(1210)2]

74 $-Z multiple PDCCH 7] %+ NC-JTE T-#-3FaL, NC-JT A1 & §1&to] v
DCI (PDCCH)7} AF-& % 3= A <2 3) case #4(1215)2] 73-$-Z single PDCCH 7] 4t
NC-ITZ % 5 1t} Multiple PDCCH 7| HF2] PDSCH 7 -9l A = serving
TRP(TRP#0)2] DCI7} 27 & % 5] 3= CORESET# & ¥ TRPE (TRP#1 WA
TRP#(N-1))¢] DCI7} 27| % % 5] 3= CORESET®| 7-%-€ 4= ¢lt}. CORESETE %
T2l 7] et W o2 CORESETE A4l dlolo] XA A& E-af -&af=
*H, CORESET™ W 24 & F3l] F-&-3h= ] Tol 9& 5 Aot & single
PDCCH 714 NC-JTol A &= ¢ DCI7F &= 7 2] PDSCHE 27| & % 8= o) 4],
B4 7) ] Polo]E5< zk= vl PDSCHE A7 &E Y ot A< 8k 4= 719 ¢
oo E-& 4] TRPEZEHE A% 5= ) o] of, glojoie} dld dlojol &
A $3F= TRP 3He] 14 7= gl o] o] ol ol g TCI(Transmission Configuration
Indicator) indication & -8l 2| Al € 4= SlT}.

A e AA e Eoll A "FE TRP":= A A 28 A "d 2 3 ¥ (panel)” 1=
"& = Yl(beam)" & ThF e G = A E = Q.

B WAL AAdEoll A "NCIT7F A &3] = 4 -9-"ef 5h& "ehido] shifo
BWPol| A &Alol] 3}t o] /2] PDSCHE ~218F= 45", "ddo] 3li}2] BWPol
A & Aol F 7l o]/2] TCI(Transmission Configuration Indicator) indication-S- 7|
ZE PDSCHE F4lsh= 74 -5-", "ebiko] =41 gk PDSCH7} 8Fvt o] 4] DMRS 3
E 15 (port group)©ll 1 ¥(association) ¥ 735" & A&l LA theFatA a4 H
= Aol 7l Aol Aol & 7] R o= ARSI

B IR A ol A NCITE 3 FA4 T2 & 2= TRP A7) Alya] o uhet
t}oFal Al A2 o= dok A ¥ & 3 TRP 1) backhaul X ¢ o] 9714 2H& 7%
MAC layer multiplexing®l| 7] %8t 72 & A}-8-5F= WH(CA-like method)©] 7}&
sttt b e, @8 TRPE {F backhaul A| o] A1 S = §l& THE & A5 (d &
£0] ¥ TRPE 7+ CSI, scheduling, HARQ-ACK 5 2] AKX 1l 3}tof| 2 ms o] 49
Alzbol E @ 3 7 9-) RLC layer B TRP ¥ = ¢ 2| ¢l L2 2 AL-g3lo] %]l
Forst E-41-8 &1 5h= WHH(DC-like method)©] 7}5 3}t

C-JT/NC-ITE A ahi= @b A9 glo]o] A4 o2 ¥ C-JT/NC-IT &
gl e =AY 4L 58 218, o & V] 22 v e] RRC 9HeH B E A
3k ol g9 glolo] A S 98l @2 UE capability 32} B, o & &
tci-StatePDSCHE &-8-3 = 3l t}. 1 7] A] UE capability 3+ e}H] €, o] & E 0] (ci-
StatePDSCHT= PDSCH A &-& %] © 2 TClI statesE A 2 & 5~ 4 2.1, TCI states
o] /)5 FR19 A4 4, 8, 16, 32, 64, 1285, FR2| 4 = 64, 1283 A A2 4= 9l a1,
AAE 75 = ol MAC CE " Al A1 & &3l DCIS] TCI 2 E 3 bits= A A2 5= 9]
= Hdl 87l el AAE 5 ol H gk 128-2 @2 9] capability signaling ©ll
E3LE o] )= tei-StatePDSCH 3211 B W] maxNumberConfigured TClstatesPerCC
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7 AR B gl o gkt o] &f Zhol, A9l wlolof A B MAC CE A A 744
A# o] HA 7A4L 17]9 TRPo)AH 2] 2o % 51}2] PDSCHE 93t Bl £ 7 %
Al = | Rl 284 3l

[236]
[237]

[238]
[239]
[240]

[241]

[242]

[243]

[244]

[SRS ]

=2 2 @] Sounding Reference Signal (SRS) A %2 o] -8t

A bl t sl 7] gt 7] A & wd o] Al SRS AE& g
|

s

AL EER]
/gz

o4 Oo{r
L=

=1
HE

[¢]
4

¥o g

g

i
-W ok

7] 9138l A3k 1 BWPHHT] A o] It &} 2] SRS configuration A
, L3} SRS configuration”}t} 4 o &= 3}1}-2] SRS resource set-2- A A &

| 2, 7] A =3} a2 SRS resource setol] T3 A B E At & 5Hr] 9
S A IEE ARE S0 wke

- srs-ResourceSetld: SRS resource set $1 %) 2~

- srs-ResourceldList: SRS resource setl] 4] 2 3}= SRS resource 21 € A~ 2] 3

- resourceType: SRS resource setl| A 732 3}= SRS resource 2] A7k 2 A%
A 0 2 'periodic', 'semi-persistent’, ‘aperiodic' & SFUE A= 4 It} whof
'periodic' B+ 'semi-persistent' = A % & 7 9-, SRS resource sete] AF-§-H Oﬂ w}2}
associated CSI-RS A H.7} Al &2 4= )T}, WFeF aperiodic' 0.2 A A 2 75, H]
T71 % SRS resource ET] A #] 2B, &5 QX A AW 7} A FE S 931, SRS
resource set2] A& ol ube} associated CSI-RS A B 7} A &-4 4= A ¢}

- usage: SRS resource setol] 4] 2= 3FH= SRS resource2] A8 Ao thgk Ao 2,
'beamManagement', ‘codebook’, 'nonCodebook', 'antennaSwitching' & spu}=2 A =

A
T 3

30 Iy 1

my 1S RIopd e

L

ot

- alpha, p0, pathlossReferenceRS, srs-PowerControlAdjustmentStates: SRS resource
setol] Al F23H= SRS resource o] 41 A e 24 ¢ setv|E A& A Ed
=3

k& SRS resource setOl| A ZFZ 8= SRS resource 13 2~ 2] X 7}o gt
SRS resourcet= SRS resource setol] A FH A HE wpE21}a o) & & 4= 3t}

Lk, 7] A3 e SRS resource®l] TS 78 A A HE Adslr] ¢
A9 Holol Alad g ARE T4 7 Aok d# =, SRS resourcedl] T
8 A AR = SRS resource®] &5 W] ARE-FabaE & 1 AR E EEHe 5 9
SRS resource?] &% U L= &5 {F T3+ 53 (hopping)°ll o 3+ 4 B,
1t} B3 SRS resource®l] Tk 7l A A H 3= SRS resource 2]
A& Ega 4 9] 3, 'periodic', 'semi-persistent', 'aperiodic' & &}
21T}, ©]3= SRS resource 7} 8+ SRS resource set 22 Al 7F &
& 7FA = E A gkE 4= 9lt}, 9k SRS resource ] Al F A E A4 o]
'periodlc YE 3= 'semi-persistent' & A ¥ = 73§, F714] & = SRS resource 1 F 5
7] D &5 QM (o E 59, periodicityAndOffset) 7} A+ 55 A% A Aol ¥3}

T Ut

olt

1

7

=

=

°|

o2

iy

2

L > R
LI
r OH -1>

o gy ALy
1 oxl -HN‘ UE’IL'
oﬁ

ae,
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[245]

[246]

[247]

7145 RRC A 18 3= MACCE A 1€ % &
4, E=LIA2E9E (& 50, DCDE Saf v
(activation) H=+= H] &4 $}(deactivation) 3} A ‘/} 2 A

A& kel g dlolo] Al1d® S F 3 ‘21*7]@1 SRS A& A stst
B2 513 5= Aok 71 A =& A9 dlolo] A T1E @S B3 resourceType©l
periodic .2 A ¥ SRS resource set2 A E}S}_L ] st 4= Q) a1, ke g
13} % SRS resource setoll 4] 22 3}3= SRS resource S A5 4= it} A4y
= SRS resource 2] &5 W Al 704 & 2 WSH & SRS resourcel] A A H
A BB ARE 2, A T 2 S5 LA 13 &5 P1H 2 SRS
resource®l] A7 ¥ periodicity AndOffset-a ST}, B3k, A 53F5= SRS resource®]]
%] -8-3}= spatial domain transmission filteri= SRS resource®l] 4“3 % spatial relation
infos 23 4= 9131, B3= SRS resource 7} 3E 3H SRS resource setel] 474 H
associated CSI-RS K& F2T  do}, @b 9] ol Al1d g &

8l &4 3}¥l 5271 4] SRS resource®ll o3l A 3}H AFEFE A BWP Wl 7\1 SRS
resource S A% 4= 9l

o & 5o, 7| A =2 E}%‘ﬂ] A9 Flolo] AlZ1d ¥ & F-3l semi-persistent SRS
As SAstetr v v 25t e 5 vk 71452 MAC CE Al L2 ¥ 2 53
SRS resource set-S A 3} 5L = X A %L = 9l a1, ehhe 8H4 315 SRS resource
setol] A 7+ Z3F= SRS resource = A& 4= At MACCE A 1€ & 53 &4
3} %] = SRS resource set=> resourceType O] semi-persistent= 4 4 ¥l SRS resource
set O & A4 E 4= 9l v}, A 43} 3= SRS resourced] &5 W A -k & 2AY
32 SRS resourced]] A A WA AR E wpaw e 57 D EFE QX
A g 3E3FFeE &5 W3] -2 SRS resource®l] A7 H periodicity AndOffset2 1T},
T3, # %53FH= SRS resource®l] 4]-8-3}= spatial domain transmission filteri= SRS
resource®l] A ¥ spatial relation infoE x5 4~ )31, B SRS resource 7} 3 &
H SRS resource setl] A% ¥ associated CSI-RS A X & =z 4= 21t} 7+ SRS
resource®] spatial relation info7} A ¥ o] Q1= 75, o] & w2 %] ¢Fa1 HEX| &4
SRS A %2 &4 3leh= MAC CE A 1€ % & 53l A< 5] 5= spatial relation info
of thgt HA B E F23}0] spatial domain transmission filter7} A = 5= A T},
T;]—ULL ) _?4 = o]o-] /\]:LHEIQ_ Esﬂ il/H ﬂ_lﬂ H]—x]ﬁ:x% SRS resourceoﬂ EH@H iEl
A1 3}¥ AFsked 1 BWP W ol 4] SRS resource S A4 4= )

d& 50, 7| A 5& &l DCIE Fall H5-7]4 SRS A5 Ed|7 &
AT}, 71 A =& DCIS| SRS request 2 =5 53l B] 7] 4 SRS resource E & A
(aperiodicSRS-ResourceTrigger) & 8FH& A Al & 4= 1t} @& SRS resource
set2] A AH = H|5:7] 4 SRS resource E 8] 7] #] ~E | A DCIE =&l A A
F H¥]5=7] 4 SRS resource E #] A & X 3F5F= SRS resource set©] E ] A ¥t}
aL o) e 4= vt @2 Ed] A ¥ SRS resource setol] A 3= SRS resource

= T At} A E38k= SRS resource | E35% W Al ZE-F b 5 A4 g2

N
ofy 2l
ot

| I



42

WO 2023/167554 PCT/KR2023/002963

[248]

[249]

SRS resourceol] A H A 9d AH S w1}, £3gh % E8F= SRS resource ]
&3 W& DCIE *3F5F= PDCCH¥ SRS resource {He] &5 Q2 AE F3 2
AE 4= 9l o1, o] = SRS resource set®l] A ¥ slot offset §] 3ol £&H¥ 3H(E)

L2 = o). A 4 S =2, DCIE ¥ 835t PDCCH# SRS resource {9 &
}1—0— SRS resource set®l] A4 H slot offset 4 5ol EghH QA Zh(E) =
time domain resource assignment = = of| A X A| gk 3L-3- A -85+ 4= gl

, d%: 3= SRS resource®l] 4]-8-3}= spatial domain transmission filteri= SRS

B2 o
U ko mu
Llu PN

F%

resource®l] A ¥ spatial relation infoS -z 4= 9131, B = SRS resource 7} 3%

3F¥ SRS resource setol] A4 ¥ associated CSI-RS A H.E Fx3 4= glt), @+
DCIE &3l Eg]A ¥ H]527]4 SRS resource®l] ol 8] 2 3}¥ A3k& =1 BWP U

ol A SRS resourceE A& 4= 9l

71 A5 o] @idrol] DCIE &3l apenodic SRS AF& EA shi= 45, do]

SRS resource®l] gk 244 AR E 4 L3lo] SRSE A F317] 9l 3l, aperiodic SRS
AE& EA 8= DCIE 2 3H3H= PDCCH} % %631 SRS ARo] 9] & 4]
B}l 1B ¥ (minimum time interval)©] & Q3+ 4= glt}. ©hike] SRS A 455 915t
time interval-> aperiodic SRS 1 %-& E 2] A 8= DCIE ¥ 35l PDCCHE| v}

A HF A B A 4-3}= SRS resource(s) Ol 7H4 A A 4% = SRS resource
7F g | A HA A E Aol o Al E R 74/]& = 1}, Minimum time interval
< @do] PUSCH A& H]st7] 938l & .2 ¢k PUSCH preparation procedure
time2 Zste] A& 4= At} S minimum time interval-> %3} SRS
resource = 3 &F3F SRS resource set®] AFg Ao whe} o E 2kS 7FA 4= T} 4
£ 591, minimum time interval<> T4 2] PUSCH preparation procedure time-S 3
Zato] 9 capabilityol] WHE @ M 7] 58S aefete] AofH N2 A EE A
3l A 4= it} Bk, A %38F= SRS resource = X $H3F SRS resource set2] AR
£ 3125} SRS resource set2] A8+ 7} ‘codebook' H=1= 'antennaSwitching' & 2
A A ¥ 7S minimum time interval & N2 A E-2 A3} 31, SRS resource set®] A&
] 7} 'nonCodebook' &=+ 'beamManagement' 2 4 ¥ 7] - minimum time interval
S N2+14 Al E-2 A 4= glt), ke v F=7] 4] SRS A4~ 2] 3t time interval ©|
minimum time interval 2.t} 2 A Y - 749 1] 52714 SRSE A 4-3FaL, v] 527
Z SRS A4S 9] 3} time interval ©] minimum time interval #.t} 22 74 -9~ v] 27|
A SRSE E ] A3}= DCIE A& 4= ¢
[3£18]
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SRS-Resource ;=
srs-Resourceld
nrofSRS-Ports
ptrs-Portindex
OPTIONAL, --NeedR
transmissionComb
n2
combOffset-n2
cyclicShift-n2

nd
combOffset-n4
cyclicShift-n4

5

resourceMapping
startPosition
nrofSymbols
repetitionFactor
}s
freqDomainPosition
freqDomainShift
freqHopping
c-SRS
b-SRS
b-hop
i
groupOrSequenceHopping
sequenceHopping },
resourceType
aperiodic

1

IR

semi-persistent
periodicityAndOffset-sp

} )
periodic
periodicityAndOffset-p

i
}s
sequenceld
spatialRelationlnfo
OPTIONAL, --NeedR

;

SEQUENCE {
SRS-Resourceld,
ENUMERATED {portl, ports2, ports4},
ENUMERATED {n0, nl }

CHOICE {
SEQUENCE ¢
INTEGER (0..1),
INTEGER (0..7)

SEQUENCE {
INTEGER (0..3),
INTEGER (0..11)

SEQUENCE {
INTEGER (0..5).
ENUMERATED {nl, n2, n4},
ENUMERATED {nl, n2, n4}

INTEGER (0..67),
INTEGER (0..268),
SEQUENCE {
INTEGER (0..63),
INTEGER (0..3),
INTEGER (0..3)

ENUMERATED { neither, groupHopping,
CHOICE {

SEQUENCE ¢

SEQUENCE {
SRS-PeriodicityAndOffset,

SEQUENCE {
SRS-PeriodicityAndOffset,

INTEGER (0..1023),
SRS-SpatialRelationInfo

[250] VT %

oft

ojtt. ol & =1

= A
3} 2= o]
=

UQL' rr

A~
T R

189] spatialRelationInfo A7 4 B 1= e
1| & reference mgnal«] W A H Sl SRS A Foll AL-8E = Wl sl 4-83)
H | spatialRelationInfo 2] A -2

3] reference signal<

olehe] 3 199} 72

Al s
HEE

ol

{0

H
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[251] [3E19]

SRS-SpatialRelationInfo ;= SEQUENCE {
servingCellld ServCelllndex OPTIONAL, -
- Need S
referenceSignal CHOICE {
ssh-Index SSB-Index,
csi-RS-Index NZP-CSI-RS-Resourceld,
stS SEQUENCE ¢
resourceld SRS-Resourceld,
uplinkBWP BWP-1d
}
H
}
[252] %} 7] spatialRelationInfo 2 4 -& 23, 54 reference signal®] ¥ AR & o| &

Sh7] 13l 2 3FaL A} 8} reference signal2] 18 2 < SS/PBCH &5 Q19 2,
CSI-RS 19~ == SRS Q1A AE HAT 4= 91t} 49 Al 19 & referenceSignal
2 o] reference signal®] ¥} 4 B & 3| SRS A %o Fx& % 7Hg] 7= A
A 1 o] ssb-Indexs= SS/PBCH £-=-2] €18 A~ ¢si-RS-Index+= CSI-RS&] ¢1€) ~,
srsi= SRSE| N A5 Zh2) on| gt} gheF 4} 9] A 719 ¥ referenceSignal ] 4]
'ssb-Index' 2 A A A, W& ssb-Index®l] &l B3} SS/PBCH £-5-2] 5241 A 9]
S A S Al SRS Ao F4l Hlow 283 4= Qlvk vFeF 49 A1
9 referenceSignal 2] k] ‘csi-RS-Index'= A = H, @& ¢si-RS-Index ]| 3]
Foh= CSI-RS O] 41 Al o] & 5241 W& 3| SRS A5 2] F4l o= 4
& 7 vk vEeF A9 A1 9 referenceSignal @] #kol 'srs'= A H W, @S
srsol] 3 = SRS &4l Al o] &P H FAI WIS 3 SRS A9 T4l o=

[253]  [SRS ¢relvt 2913 w4

[254] ol s}, FHE| L 2~ 9] A (antenna switching) & ¢ ¢+ SRSl tste] 7] =3k}

[255] SRS+ DL(downlink) CSI(Channel State Information) 4 H.2] & 5(]& £9¢{, DL
CSI & = (acquisition)) 2 #13l] o]&E 5= k. 74 A Q1 o &, TDD(Time Division
Duplex) 7| HFo 2 ©+< Al (single cell) == U A(multi cell)(l| & &1, 71 2]
1 3H(CA: carrier aggregation)) “J ol 4, BS(Base station) 7} UE(User Equipment)
% SRS9| AE& ~AEH e ¥, BSTE UERHE W45 = SRSE ST 4 3
t}, o] -, 7121 =& DL/UL “J % A (reciprocity) & 7} 8} ], SRSel 2] g = A o]
7|Rbske] UBC Al DL Al 2/ 2 o 2AIE Y & 38 = vt o] o, SRSl 7]
sk DL CSI & 53 7 81o], SRS resource setol] A 72 6F= SRS A4 9] &%

(usage)= QFE| Y} 2291 & (antenna switching) &= A A= 4 qlt}.
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[256]

[257]

[258]

[259]

[260]

[261]

Ay &, FAE 59, 3gpp TS38.214)°] w}= w], SRS2] 5= 49 A=
vt} ] H (higher layer parameter)(¢l] & &1, RRC 3} 2}7] E| SRS-ResourceSet 2]
usage)E ©|-&5to] VA5 W/H= v Al AAE 4 vk o 7] A, SRS & &
+ W #2](beam management) &%, =5 (codebook) A % -8-%=, H]-F =5 (non-

codebook) A% &5, SFE|L} =9 ?é} (antenna switching) 8% 502 AAE 4= gl

iy
of
-

=, SRS A9l H=1= SRS 2 3o AF)ol A7l &5
2914 B AT Aol chal A4 02 Ao e
A

24
¥ & A (Partial reciprocity)S 7} vkl 4

%ﬁ]i,lﬂi‘v‘i‘—; 7, DD} &+
8ol A SRS A4S 53 DLCSI 852 ¢ 3to] ¢hely ﬁ%(ﬁ, A% Qe
L} 291 3o 7] wkgl SRS A Eo] ] E 4= vk OPEJM A%OM%%%'
-, whbe] otely 291 A & 918l SRS AHUE ARol o] (FA(L/HE = SRS A T
PUSCH/PUCCH 719] #}¢)& duba] o =2 1545 A4 E7} e = A s

S ue]dte], ofef o # 207 & (] A (minimum)) B35 :rL{P(guard period)°] A
of = 4= Utk F 202 W EEA Y mE HA BE 7S ERITH
[3220]

— M.
po | A =20 15 (ki Y [symbol]

0 15 7

1 30 1

2 60 1

3 120 2

3£ 2000 A4, ui= ™ E 2 A] (numerology) & WEF 31, Afi= A B 7l g] o 3HA
(subcarrier spacing)& WEFMH, Yi= B& o] A& 4 = 23S 719 Ho]
(length) & YEFATE 3 208 a8, AV Ko 42 wHEZA & A4 3
= S E pell Ziwbstel HAE 42 olv Y] He kel M, whidE ThE of
W AF S ALER] GEE ALY A BE 7S LA oFE L A9 o

ol FHEE HAAE 5 ot dE R, 7] BRE 7S 5§ S 3 (same slot)©ll

A 245132 SRS A415-& el sho] 44 - Atk 53], wie] ook %
QHEl L} 2=9] A (intra-slot antenna switching) .= 2 4 ¥ H] 57| & (aperiodic) SRS &
st e A8 Q= AA | 5, s S %] ¥ SRS A vy A =2
thE A QHH VS AFE-sto] SRSE A FsHA =, ZF Ap Alolol] =gt e
rrL7].o] yS) 7<4 = /\ 01

3, gk vl et 7L°] gbo]l A9 AlF Al 1E Y S T QU 29 &5
= A SRS A Z/%E1= SRS A A E(SRS resource set) S A4 WS A5
e w2 Qhe Y 291 A 7 A" @ 5 2(UE capability)ol] 7] HE3Fe], SRS

2

A% Y3t E dA49 5 grh Whib& 7] 2] 5 0 & SRS O Y 29 A S A
A=A ARE YegE 58 ARE Bud ok AV 58 ARE= vl
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[262]

[263]

[264]

[265]

o oa] X Y%= SRS AE TE ~9H JHe Ueh= setv 7t £3HE &
AT o 7o A, A&7 atetm| o) o8 iy = QbElv; 2914 7 B H ‘?%9]
582 '1T2R), '2T4R’, '1T4R', '1T4R/2T4R, '1TIR', 2T2R, '4T4R' 54 = U}, o

71l A, xTyR'Z A A y7l 2] 21 I Y-E2 F3ll(over) x71 2] QFE| L EE &9

4] SRS A <%-(Transmission)©] 7} &3S YER &= @ 592 2| gk 4= Qlt},

o & &, IT2RES A Yotz ko] A9, 271 9] SRS A M EE7HA] A9 Al
% 9} 2}v] B SRS-ResourceSet2] resourceTypeol] the U} gto g A= 4= 3]
=3 047] o A, 7} SRS At M E &= M= th& Al EE5ol A A5 = 271 9] SRS A}
AE2 71 4=l o, 017 SRS A A Bl A ZF SRS A2 wH A (single)
SRS iE%— T3 4= otk Eg SRS AL Al Eol| A o] 5 A SRS A4l o] o
& SRS X E = 5 U3 SRS A Al Ec A ] A A SRS Al of] th3k SRS £ E
ot= e G ey X ES AR a5 A = 9l

TE o & 501, 2T4R & Al b= i o] 79, 271 9] SRS X} A A EETHA] %
A A% 32l E] SRS-ResourceSet2] resourceTypeol] th gk T} 3o g A= 4=
AT 047] o A, 7t SRS A Al E= A= th& Al EEA s =270 SRS
AdES 7 4 o, TO']X] SRS A+ gkell A 2 SRS A2l 271 2] SRS
FEES TAT 7 AUrh T3 SRS A Al Eo| A o] 5 HA SRS Aol o g
SRS E£E A (pair)S T L} SRS A+l M| Eol| A o] A W& SRS A2l el o $F SRS
FE = UE G QtH Y X ES AR =5 HAE 5l

ETE o & E9, IT4RS ]%O}L vkl A9 SRS A o] 7] 4 (periodic),
HE_X] -2 (semi-persistent), 2/%+= H] 527] A (aperiodic) & 2 A ¥ =] of] w}e}
ggﬂﬂmEEQHEQE%@ S = AAE 5 At WA, SRS Aol 7]
A EEa A& o2 Y= A5, A4 AlS 32 B SRS-ResourceSet 2]
resourceType®ll 7| ¥Fsto] A 07 3= 1719 SRS A A E= A2 O E A=
Eo X AEE = 4719 SRS AL ERE A o vt o] 714, 501 %1 SRS 2+
A gtell A 7} SRS AH-> &2l SRS X EE A48 = 9t} 18] 51, 7} SRS AH4
of thg SRS EE &= A& t}& Wik ¢tEl| Y X EO} AREHES @7@% T At
ole} &e], SRS AFol v]F7] A o2 HAG¥ = 45, 49 AT 3ehvE SRS-
ResourceSet2] resourceType©ll 7] §Fato] A7 H 07] = 2711 9] SRS A A EE&
S AR UE22NY EEEY AR HE A ESNAM AEH = T 4709 SRS A+
2 FA4E 7 AT oA7A, Fo X 270 9] SRS AR A EEol| A 9] 7} SRS AH
of thgt SRS LE &= A& o} & ik ¢tely} T E} AT LS HAFE 5 9l
SRS AF¢l M E 7}7h2 27 9] SRS AHAE & A ¥ A Y B 5= Shuho] SRS AH Al
E= 17]9] SRS A1 0 & A =] 31 v 2] SRS A9l M| E = 371 9] SRS AH &
2 744 5 Aok
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[266]

[267]

[268]

[269]

[270]

[271]

I THE o] & 501, ITIR, 2T2R, H£3= 4T4R-& A A 8h= wde] 49, 7
o] SRS A o =2 -4 H 27§ 7kA] 2] SRS A 35 <] SRS AE& 94
4 9lth. 7 SRS A 2] SRS FE 9] == 171, 270, EE= 4R AARE 5 ¢

Tk, A Al H et 52 o] 1T4R/2T4RS 7 F-, 3l d b2 SRS A4 #
| 4] .= SRS A Eoll thall &L g 79 SRS L E(e]: 1 == 2)7F 244 A

g 4= Qo) 3k, AA]H Tk 52 o] 1T2R, 2T4R, 1T4R, F=1= 1T4R/2T4R
S, A e FAG SFEoA otH Y A9 A 52 AAE s i
9] SRS AH JEFEol A Y, = B E AE VIdehA &g

CEEGE A DJ“EP s8] ITIR, 2T2R, == 4T4RJ Ao 5, s o
el =913 8= AW sty =
= EQAEE As VA e 5 Ak
Aol &2 whke]] thaf] Aol A3k = R etakd = A

Al A D (explicit) A7 §lo] 7]=d Aot =, dke] o)
©] SRS ¢HH|V =9 = ¢l g
wibo] &2k 4= QT RFY Ao & 27]) o] 49

“l

Q9
O O oy N
2

do w2 <y W oro o

oy
% off —@
9
<

U
©
o >]'ﬂl

e
o7 i

r#_m__%_rﬂ
mz_pr
J)

o3
o
>
i
o,
o
v
(o3

H

ol

S
r (]

i

=)

[o]

-0,
o
I
K
m

N

X
o

of &,
R i
N 2

o o

M2t

=

8

o
ﬂLLz\I_l

A

>,
o
i)
uls

2 e & opg ofy
(max

o

il

>

e o,
Y

i
G
2, o
v
jic)
(e

A

i~

%%k SRS AH (A E) #d A H = 3
Zobd, H o 4 7 9] QtEl Y X EE J—ﬁ 0}04 7] A= er ko] F2fo] Aty ¢l
oh A A o 2, 7] A 5 i wehdo] RRC A ol 4] SRS AH¢l HE3= SRS A A EE

e = %3}% She L} EE 9] 4o ule} 1}ebv] B (o: srs-ResourcelD, nrof SRS-

Ports, transmissionComb, combOffset, cyclicShift, resourceMapping, startPostition,

N
o

nrofSymbols, repetitionFator, freqDomainPosition, FreqDomainShfit, freqHopping,
groupOrSequenceHopping, resourceType, sequencelD, spatialRelationInfo )& ©]-&
o]»Cq A 7(4 E] /\ 01

ol o} F2 A WA M= 4/ E ZItsh= otV X EE A sk AA
X (ol : 3178 D} X (Customer-premises equipment, CPE), FWA(fixed wireless
Access), ZF%F (vehicle), A4 71 7| (industrial device))™= A 3] L8] ¥ X ¢t} &
&, Zth 470 2] Stel vt EE) A e ¥3= SRS SHEY X E 2913 522 51
HA S-S Al 2o qtely R E] ATt AR E Y, StERE A AE 4
S Sh=d AdE A oS HolEr

utepA, of o} 2 A3} E S53817] Al rel- 1890 M= 470 & o= 4

A AF(Tx) SHHlV 2 EE] thsl] =9 ¥ a1 glvt. 53], 8Tx/6TxE A Hsh= A
A A2 H 8l 7141 = o] SRS A9 H/HE= SRS A A EE A sh= ol E
Qateh whebA, 2 fALe] A A5 s Fl 4 E ek B Y A AE(Ty)
At FEES A 938H7] 913 SRS A 4478 B/ = SRS A A E A A ]
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[272]

[273]

[274]

[275
[276
[277
[278
[279

—t e e e

[280
[281
[282
[283
[284
[285

e e b e

[286]

[287]
[288]
[289]

o gk Wl & Aokt HESE, - JfAT 9] theFgt A Al ol o A= 7] A o] SRS A}
A 47 B A F7F = o] F g gk abebaE o o sl A Al etekr), g

6GHz ©]/42] T3l t) ol A o] &{5229] SRS EE & a1 3to], x| 1 a}= T} &gt
Al B.7)glo} ZHA (Subcarrier spacing, SCS)ell 4] gF¢k 8Tx/6Txell 7] HEgk SRS 4 %

7] A AN A7 AAEA o] B TAA 02 AL,

Hﬂﬂ1Hﬂﬂ%%ﬁﬂﬁﬂﬂ4%%%%$%ﬂb$ﬂiﬁgmwﬂ
4 R R, 71 AT A,

gNB, eNode B, Node B, BS (Base Station),
= WESI ] e Aol shubel - Sl A4 441 B, UE (User
Equipment), MS (Mobile Station), & & ¢+, 20l EFE HAFE, L= A7 5
3 4= 9li= WE n| ] o] A =¥l CPE, FWA, vehicle, A+ 717] 6-& 233
sk 7] AAFA = 48 295 Tx Qe EEE A 98 5 9)

o5t ¥ AN E M atol ol A, el AF Al rd Y olet 3 sl A1
® Foll 4 Mol st} iz sht ol el el A ek Al1d Y o 5 9l

- MIB (Master Information Block)

- SIB (System Information Block) ¥=+= SIB X (X=1, 2, ...)

- RRC (Radio Resource Control)

- MAC (Medium Access Control) CE (Control Element)

Eak L1 A Ta ol e 519 Bel A% A i A dY S o g3
9 Fol A Aol sht iz sht o ol el sk Al 1YY
5= Atk

- PDCCH (Physical Downlink Control Channel)

- DCI (Downlink Control Information)

- W54 (UE-specific) DCI

- 713 &% (Group common) DCI

- 3% (Common) DCI

- 27 E % DCI (ol & iR
2o 7 ALEE = DCI)
-H A EE DCI (& &0 et ™ A = A A dHolH & ~AEd st

-2 o] o} DCI)

- PUCCH (Physical Uplink Control Channel)

- UCI (Uplink Control Information)

S, ol B 2 NN A SFB E S5 AT Fe vl 4l 4
9 7 (priority rule)ell W} o] & $AEAE 7= A& A E ko] 119
ek Bae FAFL EE U e S HEA S 7HA = Aol UF BRS

A} 2F(omit or drop) st & THFetAl A2 o Sl

>

12

d

Y
33
ol
0
ofk
o,
Y
=
o
4

It
>
o
o,
Q‘L
ol
i

u

(]
r
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2901 olak G A= o] AAI G E Bate] 4] A S-S AP o] %
B2 5ol ohln sht o] 4ol AA] a7k BAlO) i B Ao R A gH
Aol b3t
[291] <A 1 2 A of]: SRS resource set, SRS resource(s) per SRS resource set >

[292] 2 HAIS] Al L Aol = A A O] oFEV 229 A 5 ¥ (capability)©l] whehA
71 x] = o] AR o Al A4 e 5= 91 3= SRS A A E &f 7l 5=} SRS A Al E
'3 SRS A91(&) (SRS resource(s) per a SRS resource set) 2| 7| 5~& A+,

[293] 321 AAPEA 9 eV 2913 Sl whel A E 5 9= SRS AH A E
o] 4 = SRS A AIE 8 SRS A (5) 9 FE vERA oA o] T} 3 2100 A
"xTyR"-= A A X]of] o 3l A = = x7)| &] &2 (transmission, Tx) <HE| Y 32 E }
y7l el =2l (reception, Rx) SHE| U EEE on| gt 4= QlT) 31 21904 ghol & o]/
EAE AL AR U 7R o] Bare] 4 ghEE AND 5 A8 o] B

A
T At

[204] % 13ai= B A1) A A] o] o] u}E SRS SHE| L} 229 A2 9] 3 Tx/Rx OFE|L}
E ufg o] AddE vepth & 13a2] 1300 xTyR ©] 6TSRE AW o & A
3laL, 13202 xTyR ©] 8TSRE A A A o & A gk},

[295] X 13a9] 1300 2 13203 o], y7l ¢ Rx QFEIY 3 E o] A A H (coupled) x 7} &
Tx SFEl U EE(ol]; A Sl == Z85)E Al ek AAEGA S A al, 7452 y/x
o & =H 3 A (el ceil(y/x)) H1= 7L ol 6k Zh(5)= SRS AH¢l A E 4]
N2 AAsEe] AA s 4= AT} SRS A A E Q] 47 AAEH W, 7] A =
A y o] 8t o] =9k SRS A (£) 9 M55 AA st A 5= vk

[296] o & 5o, & 13a9] 13004 H 242 7} 6T8R ] <FHI U =9 = #| 2 sl+=
75, 8/62] 23k 7k o] &kel 27) == 1719] SRS AH M EVE A A E 4= gt
E3H SRS A A E 2] 747 A =™, SRS A 9] 755 AAE 4= LT, o
£ £01,6T8RY| QFE|Y =9 A& A Hahi= AAgA]of] o &l 27 9] SRS A Al
E7FHAA T, 871 9] Rx FHIYE] AR & F3at7] 9l &l 271 Hi= 371 9
SRS At 5ol 4 = At} 53], 371 ¢] SRS Al Eo] A= A& 7 ¢HH|
Lol A 21 AL & sk Aol A3 o Sl

[297]  ESH E 2104 7PH o R A E A& EAG glo] Aol gl AU, deoje] EH
ko= A A H o] o) &4 Ql(dynamic) FEIE & gho = WAE 5 = A&
olu| 3t 4= U}, o & £, 8T8RS A| YU 3t= A A4 of] tf 3l SRS #AH A E &
SRS AL o] =7} 7+l 7 9-, SRS A A E 'H SRS A o] 7F 1 =22 A
A= 4= o, v 12 A EAvE RRC A A, MAC CE 1= DCIO 2] 84 2
2 AAE 7 9lan, vk 22 AAE b RRC A4, MAC CE %3= DCI®l| 2] 8|
A 1R HAE 59l

[298] ofeff £ 21 7hs g 232 (b d] e Lo, ARA S 2F A -0l T

2 T&38kaA} g}

|

321

r

ek

[299]

—
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[302]

[303]
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Antenna switching capability # SRS Resources Per | # SRS Resource Set
SRS resource Set
4T6R 1 20r3
20r3 1
714 1,2,0r3
6T6R 1 2
1or2 1
7he tor2
6T8R 1 20r3
1or2 1
74 1,2,0r3
8T8R 1 2
1or2 1
7HeH 1or2
6T24R 1 4
2 2
4 1
74 1,2,0r4
8T24R 1 3
3 1
7HH 1,2,0r3

Aol ol A<= 37 219] 138 WA 48714 2] A5-5 A AHstar, 54 A A

A2 A= 71 2] =2 9] RRC A, A1 474, A2 774 ol A UE capability ] A] %]
0 2 AL 4= ), o] 7| A, UE capability WA X = 471 A 24X 7
sb = Q)= SRS QHE| Y 2914 T8 & YER = AHE £33 5= ) 4
o], 4} 7] UE capability W] A| X1 3= 3% 210l A] 4T6R, 6T6R, 6T8R, /%= 8T8R
SHE AR B dd ARE £ 7 vk B3 A7) UE capability ™A
A]3= 6T24R, 8T24R, 8TI2R GOl -5 ¥ = AR E=dld 4BE ¥3 % 9
o} 3 o & E9], 471 UE capability WA A = 7] A AR 7F Al {F ] <1
o A SRSE AFah= W2l ot A H B E ¥3hst = gt} o & Eof, 47| UE
capability W Al A= 7] A% 74 2] Q3 5= 9l3= Al EE= | Q1o A o] SRS Z
% W2l 0 7 7] 4 (periodic), BE-7] A (semi-persistent), 5= B] 5>7] 4 (aperiodic)
ol &= AR =T ARE X33 5

o] &toll A = A 2] 7} UE capability HI A A & A58k o] & Az} =] o] 5 ¢
9 7] A5 2] SRS T Ao w2 FAe A s

<A 1-1 A A]of]: xTyR, x=y B 4<y 74 -3 SRS resource (set) ¥z 24 >

y7l 2] Rx ote|u EE o) A A H (coupled) x7H 9] Tx ey} EE(ol]; A Q) 4=
BE)E A ek AAEAE a4 & yixe] ghs &g 25 ghel:
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[305]

[306]

[307]

[308]

ceil(y/x)) S H ] SRS A Al E 9] 74 3= SRS A Al E ¥ Hth SRS A4 ()
o] MM AAgste] dAT 7 Urh 7 A 52 SRSE Al @ = Ao a8
42 T3] fol S a1 she] SRS AHY A E FEi= SRS A4 Al E SRS A}
AE) M55 HAse 5= Ak 3, 7] A 52 SRS A A E 1= SRS A}
A AEE SRS A (&) 5 st 7 AR EE, Ay ol st Rk A

A ¥ A 252 SRS AH¢ Al E M SRS AHM(E) == SRS A M EQ Q55 24
sto] A< o= At SRS A (E) 9] 7+ ol 8f AR 3] A H = FHH Q3

Al (combOffset), AFol E8] A E (Cyclicshift) Fkoll 71 ¥H3Fe] A4 = 4= ). 7]
Alor-& SRSE 98l 2= Ao a8 SH3str] A8l A combOffset,
Cyclicshift 448 ZA] A4 3te], 2 A H] SRS AH4 (el]: 17112] OFDM 4 &4
RBs)O| AFGEH =5 AA S 4= gt}

% 13b3= B Al o] A A] ofo] ulE SRS Al AR E = oty T EE MY
3171 §1 8k o Al ol T},

T-AAH 2, % 13b9] 13502 SRS A9 #19] t-5-%] = comboffseto] {0,1}F
A ¥ 31, cyclicshift7} {0,1,2,3} 2.2 AA H of o]t} & 13b29] 1370-2 SRS A+ #1
o th-& == comboffseto] {0,1,2,3}F 74 = 31, cyclicshift7} {0,1}. 22 A ¥ o
o]t}

S R, 5 1329] 13204 & 7] A== ARG 7} 8T8R 2] QFEIV; =9 A& #] 2l
Stz A%, At 8/89] & H I 4k 1712] SRS AHlS SRS A A E = A4

T Uk S, 7 A =2 SRS AEE& A8l T A s A3t shr] fal 1719
SRS A A EE DA T 4= At} =, 3F1)2] SRS AFY 2] HH 2} (SRS-resourcelD)
of tf-&% = ZF combOffset, Cyclicshift 2] L& ol 7] Z3}¢], (combOffset &k +1)
I} (Cyclicshift gk +1)2] 3 (=5, (combOffset value +1) x (Cyclicshift value +1))°]
go] ¥H, 8TxE g ol A4 4= 3= 457} ol sl = ATt T4 41 o
2, % 13b9] 1350 4] comboffseto] {0,1}©] L, cyclicshift”} {0,1,2,3,} 0] L=
(+D)3F 3+1)2] o] 8] =31, 8Tx7}F st o] DA = 4= gli= A -0l s T3 &=
UTh B Y E, 7 A 52 AR A 7F 8T8R O] QbHI L A~ A & A 2l 8h+=
75, 2 o) 8/82] &3k zkel 17]2] SRS AHY A|EE AR 5= Qlo}. w3l 7]
Al o7& SRS A= A8l S A S H A3} 5] 9138 SRS A A E E 171 9]
SRS AHl & A4 5= Qv =, 2] SRS 24l A E 4} (SRS-resourcelD)°l|
&%+ Z} combOffset, Cyclicshiftel]l A4 % k&0l 7] %3], (combOffset value
+1) x (Cyclicshift value +1)°] 8°] ¥, 8TxE gt WHoll HAT 4= &= A7) 9]

o off = At

gk 7] A2 SRS AE& A8l S A& H A3} shH A SRS A5 =
gl 271 4] SRS AHY A EES wtste] AT = vt =, bk SRS A 2]
H 2} (SRS-resourcelD) ] o -&-% = Z} combOffset, Cyclicshift A4 A ¥ k(% 13b2]

H
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[309]

[310]

[311]

1350 2 1370)=°ll 7] %3} (combOffset value +1) x (Cyclicshift value +1)©] 8°]
H W, 8TxE ghol] AA S 4= gl= A 57} olol) s E = At ==, VAl =2 A
A4 2] 71 8T8RE] SHEYF =9 A & A Y &t= A5, Aol 8/89] &g 4k 17
o] SRS A+ A EE A At 5=t} w3 7] A 52 SRS A4S & & A
S HA3)SHAA SRS A5 F/3ES 2138l SRS A A E E 2711 €] SRS AL EE
HhEsho] A A e 4= 9lt). =, 3Fut2] SRS AH4l 21" &} (SRS-resourcelD)ol] t-&-

= 7} combOffset, Cyclicshift A7 F ghEoll 7] 2319 (combOffset value +1) x
(Cyclicshift value +1)°] 80| ¥, 8TxE gtlell 443 4= )= A7} ol ol al &
= 2T

thE o 2 7 A TS AR 71 8T8R Q] etelvF A9 A & A Y ét= A5, F
o 8/89] 2% 3k 7kl 17]2] SRS AU A ES Ak 4= v}, w3 7| A2
SRS A& Al @ A& H A3} 57] 918l SRS AH A E o 271 2] SRS A
AES AAHs 4= ) =, sl SRS A A 'H 2} (SRS-resourcelD)oll t]-5-=|
+= 7} combOffset, Cyclicshift o] A4 ¥ Fk=ol 7] 231 (combOffset value +1) x
(Cyclicshift value +1)°] 47} ¥ a1, o] ¥ SRS-resourcelDE 271 A A 35}to], 8TxE F
WMol vpso] AA3E 5= Q1= 4571 o] of] &l = ATt

71 A =ro] SRS A Al E 2] 7|9 3= SRS A Al E & SRS ALY (E) o M5E
AAs o, y7l el Rx QFE| Y 32 Eof] 74| ¥ (coupled) x 7] &] Tx QHE| L 3£ E(o; A
A L= EE)E AYstE AAEAE Al A == SRS AIE Srf| Q1o 4] €]
A1 EF) (resourceType)©ll thel AFo] 3k SRS A Al E Q] l4=7F A4 = 5= 9l
o & Eof, AApdx]e Al AAE A ep] o] wh-#] &4 SRS H=+= H| 7] 4] SRS
A 7 5-2] SRS A A E 9 7= A EFY o] 5714 SRS 7 -] SRS A4
AES] MR AAY & 5 Ak o & o & 5o, AAg Ao Al A4 A
AEeb] o] vl =712 SRSSI 7 $-2] SRS A Al E 2] 7] 4=3= A el o] vk-x] &
2 SRSQ! 74 -5-9] SRS A MEQ ARl AAY ZE& 5 )

S SRS AH] M E 9] 74 3= SRS A Al E ' SRS A1 (E) o] ME 2
Ask o, y7l o] Rx QFE| Y 32 Eof 7] ¥ (coupled) x 7] 2] Tx SHE|L EE (4, A A
T 2E)E At AR E A, 71 A5 A yx] 9 A
(ol: ceil(y/x))2] 21 5=E SRS A4l Al E 2] 74> 4= SRS Al A E 8 SRS A
ol M= AAgsto] A o ok 1 ol f+=, 7 X =ro] st A o] B
RRC 914 (connected) 4} Elj o] @58 Fo] &l o shi=d], 54 A xd-*] o 7] 5f
L} o] "k-x] 4% SRSE 93 SRS A A E7F A AR H, v & g E3 AA 2}
Yol A S bt SFEE = gsto] AS 4= T} ol g FA £ s Ast]
A, 71 A & AR o Al Aol & y/x 2] &8 ek 2Fe1 9= Fh(ol: ceil(y/x)) BTt
= AL, y/xel S EE A G dh(el: ceil(y/x)) 2] 20155 SRS AH A E 2] 72
AAsFe] e 4 Qi) Z, 71 A =2 RRC A4 714 o A SRS A4 A E 2] 7]
T5 283 oA AAsta, MAC CE WA A & o] &35to] g4 3lal 7|} v &

U o
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[312]

[313]

[314]

[315]

[316]

[317]

d g}st
KIS

SRS A # 1EQ M7 A, 71 A =2 Aol y ol et o] <=7k SRS A

) MFE AAsto] AapgA| oA 24T 5 ATt SRS A (E)9] 75+ o]

0} A} A 3] @ %] = combOffset, Cyclicshift ¢t & ol 7|Wste] A A= 4= 9lt). 7]

A7 SRSE 938l s = Ao a84 S S uststr] #1814 combOffset,
Cyclicshift k-2 A A 435Fo], H 432 SRS AFA(2ll: 17]2] OFDM 4] &1 RBs)
o] AbEE & AT 4 9l

Ay 2, 7 A F& dXWXW 8T8RY| QeI 2~ A& A st 45, Hdl
8/82] &3k ghol 2u]4=21 270 9] SRS A+ A EES AT 4= g} 3l 7]
7 SRS AE& A8l o A HA3) s17] Al 1719] SRS AHd& 243

A
T 3

& 15 =01, 7| A& A A A 71 8T8R 9| QFE Y =91 A & A 8t 45,
Hd) /8] & %M 2HH 1 27H¢] SRS A A EEE A4S +
L} SRS A Al EE 2] /5E 22 AR e o2 ko] SRS &
A Z 4= 9171 wiEoll, SRS A+ Al E F SRS A1 9] 7l 4=1= shuh 2 A A4 k= A
o] npEA T 4= 9l

= = =i 71 |52 A AR 71 8T8R O] bV A~ A & A flshar, A1 2
3= AFdEFY o] B 7] 4] B = HE-R] &4 SRSS A 9-, Z ol 8/89] & kel 2
Hi=91 27 9] SRS AH A EES AAS o v =gk, 7[ A5 SRS A &= ¢
gk e A S A4S ] Al 1719 SRS A& A€ 4= o) vEH|, 7
Ao & A2 2] 71 8T8R 9] ¢FHIVE =91 & A st ar, 2| sh= 2l B} o]
712 SRSQ! 785, # th 8/82] & 4L<l 17]2] SRS A+ A EE A8 S 4 )
oh fEh, 7] A& SRS AE& A $ 2 A S H A3} 5k7] 8l 1709 SRS A
A& AgE At

71 A =& kA A4 & UE capability W A A & =41 gE o] o], T 2] SRS A%
S $13-RRC A F=Foll A SRS AH) A 4 H (e.g., SRS-Resource) & SRS A}
HE QA G H (e.g., SRS-ResourceSet) & ©]-83lo] #& v v|HES AT 4
AN

o & 5o, AR 7} 8TyR= Al A ah= 45, 7| Al = 0] 3t1be] SRS A
218 2} (SRS—ResourceId)‘E A 3}a1, slvl2] SRS A A E 213 %} (SRS-
ResourceSetld)E A3 4= It} o] A9, & 13b2] 13504 & 87 2] E Eof A 2]
SRS A E& 98, 71 A= SRS ¥ A4 32} E] combOffset-n2E {0, 1}
shukel k(o] 0 3= 1), CyclicshiftE {0, 1,2,...,7} = 3Fvt2] #h(of: 0 A 3)2
2 AAY F Aok & o E =501, =13b9] 13707 7 870 9] EE A 9] SRS A
& Y8l, 71 A =2 SRS @& A A 3187 B combOffset-nd = {0, 1,2, 3} 5 3f
L}-9] gk, CyclicshiftE {0, 1,2, ..., 11} 7 8F2] gh(el:0 2= Doz 243 4= 9l

t}. o] 7] A, combOffset-n2, combOffset-n4 2} Cyclicshifte] 4h-& th2 7] A5t

5 A A 3Fo. M, SRS A4 Al E 9] 57 Z7hee] ubE w7 el SRS
olet =9 & & 4 )

r*o

%NA:L
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[318]

[319]

[320]
[321]

2H, 7| A58 FH Q@ AT eyclicShifte] W 7 o] & vhdo] A 4ali= 87 9
SRS A & & &g 4= v} & 13b9] 1350 2 13702 4 A ¥l SRS resourceld(<l:
SRS reousrce #1)7} 11 AR of], w]3F ¥] = SRS X E A d = W 7|45 Ho]E=)

A2 2] = 94 AW g UE capability WA A 9] 7% o] F-of] 7] A= o] A A3}
1= SRS AHl el tf-g-5ko] etEvhe] £ E Qe =9 SRS A5 X E |25 v
st =t} ARG A= 7] A UE capability WA A o] £33 4 Rl 7]t
ato] SRS A (ME) A RRCAHAG GEE #2138 5 vk v 7] Hag
UE capabilityol] whe}A] 7] 2] 570] SRS A (A E)e] Aol 7= 2 2kl o] A
2 & 7|t & 5= Qo). 2bA A 3 SRS-Resource 2 SRS-ResourceSetE X $Hsh=
RRC A Ao 7|gkato] AAFg=] = SRS A5 g e} v X 294 & 1
23 7 otk & 5o, 3 229 Zo] @HHUE)9] QEEIV ZE Q1d 2~ 02 7]4]
I7o] A 3E SRS Akl oll SRS A E-& el 7H st (lowest) SRS FE Q1] 20
|3 (mapping)d T A ThH @& QFE|LV ZE QlE A F Ao & st} S5 A
B a0 VATl ek Aplol] SRS EE Qe 2o ulsgA[Z] 4= §)
th A A 02, A AR 7F T8RS Al U 8H, A1 SRS A1 & SRS 0 £ E =
UE antenna port 0, A1 SRS A+ 2] SRS 1'H ¥ E & UE antenna port 1, ..., A1 SRS
2} ] SRS 7 E EE UE antenna port 72 v|F A| Z 4= 91T}, &3], UE antenna
port 02 7| A = 2] 3} &ka A F2 A1 5 (l: SS/PBCH block(s), CSI-RS)E =413}
i Rx 5 2}A] A}-8-%F UE antenna port 03} 5 A 3HA w8 &t 4= 1t} o1 7] 4], UE
antenna port 0-= a}2] A Ao 8 F5 % %] ¢Far w=g = 5= Sl

[3£22]

SRS ports UE Antenna ports
SRS port 0 of the 1% SRS resource UE antenna port 0
SRS port 1 of the 1% SRS resource UE antenna port 1
SRS port 2 of the 1% SRS resource UE antenna port 2
SRS port 3 of the 1%t SRS resource UE antenna port 3
SRS port 4 of the 15t SRS resource UE antenna port 4
SRS port 5 of the 15 SRS resource UE antenna port 5
SRS port 6 of the 1% SRS resource UE antenna port 6
SRS port 7 of the 15t SRS resource UE antenna port 7

<A| 1-2 2 A] of]: xTyR, 4<x<y =+ 7 -5~ SRS resource (set) T A4 >

y/Ne] Rx QFEIY SZEof] A A ¥ (coupled) x 71 9] Tx QFEILF ZE (o, A Q1 &
= EE)E AdstE AAEAE A8, 71 A =2 yx e S S g A g
(ol ceil(y/x))S H ] SRS AHY A E 3= SRS A4 Al E © SRS AHY & (SRS
resource(s) per SRS resource set)2] 7|2 A A sto] A3 4= Qi) 7] X =&
SRSE 98l dd s = Ao a8 H o] &ol4d & a1e]sto] SRS A Al
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[322]

[323]

[324]

[325]

[326]

E &= SRS A Al E 8 SRS AHA(E) 9 N5 H A3k 5 vk B V1A
72 SRS A+l M E, 3= SRS AH A E H SRS A (E) T Ao & shte] A
T7F AR, A y o] gt FRFE A H X 252 SRS AU (E) =+ SRS A
A AEL] NFE AAsE] A 5= At SRS A2l A E ¥ SRS Al (5) 9
M= ol 3F AhA| 3] AT ¥ 3= combOffset & Cyclicshift ghell 717ksle] 2 =
T U 71 A2 SRS E #3l ¥ = AHY a54E Fustslr] 8
combOffset, Cyclicshift -8 A AA3te], A3k SRS A1 (<ll: 170 2] OFDM
Al &1l RBs)©] AM8-¥ =5 AA S 4= Q.

T 23 B 7fA ] A A of o)) whE UE capability 2 SRS2] 2% EF]of] 7]uta}
o] SRS A1 9] 7l & SRS A A E 9] 7|7} A ¥ = o & eI

A=, 1234 H 7| A 52 A ARG 7F 8T12R ] QHH|V 2~ 913 & A 5+
A5, Al 12/89] &7 gk 442 270 2] SRS A E-5 SRS AH4d M| E H & A4
o Aok 3, V1A 52 SRS AES He 2 A S H A3} skr] A 1A
2] SRS A MEE dAT 4 9lt). slule] SRS A 21" 2} (SRS-resourcelD)
of tf-&% = ZF combOffset, Cyclicshiftel] A4 ¥ ghE ol 7] %3} (combOffset
value +1) x (Cyclicshift value +1)°] 8°] ¥, 8TxE ¢ Mol A3t 4= ¢J 31, v}y
] SRS A9 2] ¥ 2H(SRS-resourcelD)oll th-&- % = ZF combOffset, Cyclicshiftel] A4
AE gkoll 71 Z3Fo] (combOffset value +1) 2} (Cyclicshift value +1)2] 35 ©] 8] ¥
H, 8TxE g WHol 2443 5 ).

U2 o &, 7] A T AR 7F 8STI2R ] SHEL A9 3 & 2 Q= A S, &
) 12/89] 223l k<1 271 9] SRS AU =2 SRS A A E = A4 4= 9lc),

[ m01'

E5H 7] A5 SRS AF& Al 2 Al A3} st A SRS A5 = A
& 27H] SRS A AIE S-S st A2 4= 3lvf =, sFihef SRS A4 4
H 2} (SRS-resourcelD) ] o -&-% = Z} combOffset, Cyclicshift A4 A ¥ k(% 13b2]
1350, 1370)°ll 7| %3} (combOffset value +1) I} (Cyclicshift value +1)2] ] 89|
HH, 8TxE gh o] AT 4= = A 57} ol ol 3 F = At

71452 SRS AH Al E Q] 7<= 3= SRS A Al E 8 SRS A (E) o] 5
5 A4 o, y7l o] Rx eI ZE ) A7 ® (coupled) x 71 & Tx SFE|Y ZE(4;
ARl E= EE)E A st AAEAE A, 278 = SRS Al E S| Qlof A
o] A1 89 (resourceType)oll whe} o] ¢k SRS #H4l Al E2] 4=7F A4 5= 3l
o} ol & &0, AApg ] ol Al A H A epQ) o] wk-*| &4 E= v 7] 4] SRSS!
7d-5-2] SRS A+ M E o] 7= A EF] o] 5714 SRSS! 7 -9-2] SRS Al Al
EQ VG RY AAY & At O-E ol & 5o, AAEA o Al AR Ak
El ] o] H] 7] 4 SRS 74 -9-2] SRS A+ A E 9] 7<= A EF Y o] WX &4
SRSS! 74 7-2] SRS At A E2] 7Rt A7 25 = A

3, SRS AHel Al E 2] 7fa= iz SRS A8l Al E ' SRS A8l (=) o A& 4
Ak o], y7l 2] Rx ¢HE| L} 32 E o) o A ¥ (coupled) x 7] 2] Tx SHE L} S E(o]; A
e EE)E A ek AR E A8, A2 A yx e EHE AT
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Zh(ell: ceil(y/x))& SRS AHsl Al E SRS #H91(5) o 2 dgste]l 44T
ALE. ZL ol iz, 1A 5o shke] A ol R EE RRC 912 o] g as o

[327]

[328]

[329]

g &l of sh=tl, 54 AzG A o) Al spite] vE-%] &%) SRSE 9 g+ SRS A Al
E7FAAEE, o2 RS} A x| A 55 AFsto] whAlE 4= gt}
ol A E dNAst] Y8l 71 A T2 @dol Al Ao y/xe] & g A gh(el:
ceil(y/x))E SRS AH A E Q] /= AA st AT 5= vt =, 7] #] =& RRC
4 77g o A SRS Al M E Q] T & %—E—a =4 A 331, MAC CE = A
A& o] &3] &A gt v & A @ré} A X80 2 M, SRS A2 A E 2
F7F 7kl w2 w7 ] SRS AF o= Ji sue Vet & 4 Sl
o3t SRS x} A A E 9] 747} ﬁﬂﬂuﬂ 71 A =72 H y ol &H(el: ceil(y/x) 18}
o] 7| REE SRS A ES SRS A A E M2 48 &= glt) 53], SRS A
A E 8 SRS #} OJ(w) o] 4= o 8F AFA 3] A4 H = combOffset, Cyclicshift 2]
gkell 71Rksto] AA 9 4= vt 7] A5 SRSE el @E = Ao a84d&
=i 3}&F7] 9814 combOffset, Cyclicshift 2H-S =LA A A 8lo], H A 3H9] SRS A
A (oll: 171 9] OFDM A& RBs)©| AR ¥ =5 AA T 5= dvh
32349, 71 A =3 A XA = SRS AF EF] (resource Type)©ll uhehA] A 2}
A9 T8 & FRlet= F2to] 89 ¢ vt 3 23004, A A 7 8T12R4
A sH s 7 A, ARG A 7F vk A &%) SRS A 9 TS VA ol Al B
stz A] of ol upelA] SRS A &f 7|7} Aol st 5= Tt d & & ,XJXHM
o & HHE Qh-X& 4 SRS A o] B, 7| A= SRS A+ Al E ] FHf
ME&E 282 AASH 4= Qo) wihd xﬂx}qu,] Leﬂ AR g Hk_x] 44 SRS A ¢ 9]
H g x] gFom 7] X2 SRS AHY A E Q] U /|45 12 AA s 4= ] o
714, SRS AHl A E ' SRS Al o] o) /e 22 U 4 otk gk, 714
o1& H 5714 SRSE AA T Al A A] o] 58 o] H|F7] 4] SRSE A| ¥ h=A
5 gl 52hs AT 7 Ao, A7) T el daglo] SRS AH A E
SRS 2+9l o 7HE Al 27bA] AfrE Al A 7 ATt o] Al
A 47 9 flexibility S A 717] A g-A 8FA] g8 5= T
OW A 1238 952 Agetglo, 31 249 o] 3] gy o 244
G5 Atk I3k 8TSR, 6TSR T3 22 otelu} 2~ sfelo) thaf A& 24
%1 F A5 EEo|n

r*o

{0

F

L

>/

[3%23]
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Antenna # SRS # SRS
Time domain
switching . Resources Per | Resource ]l
behavior
capability Set Set
Regardless of the
Periodic 2 1
UE capability
. ) UE capability is not
semi-persistent 2 1
reported
8T12R
semi-persistent 2 2 UE capability is
8T16R
periodic 2 1 reported
1 Regardless of the
aperiodic 2 (for 1 set), 1 5 UE capability
(for 1 set)

[330] 3% 245 /WA A A o of] whE UE capability & SRSS] #AH] E}S 58 HiL
o F-of] 7]kato] SRS Al o] 7= B SRS A A E S| 7 A W= v E
o & et

[331] [3%24]

Antenna # SRS # SRS
o Time domain
switching . Resources Per | Resource |22
» behavior
capability Set Set
o Regardiess of the
periodic 3 1
UE capability
) ) UE capability is not
semi-persistent 3 1
reported
8T20R semi-persistent 3 2 UE capability is
8T24R periodic 3 1 reported
3 1 Regardless of the
o 2 (for 1 set), 1 UE capability
aperiodic 2
(for 1 set)
1 3

[332] <A 1-3 A A el RRC T4 H 4 2 2>

[333] A A gk SRS AHY] A A (oll: SRS-Resource)ol| 4] 2101 &= 8TSR, 8T12R &<
A 3F7] 918 714 21 RRC d}2hu] E &5 A ¢tsit)

[334] 3£ 255 SRS A& A5k ¥ gk A A H () SRS-Resource) 2| o & L}E}
it %255 Farsld, A7 A A A B (9: SRS-Resource)i= SRS A1 2] HH 2]
(srs-Resourceld), SRS ¥ E 2] =& Y el = 32}v] B (nrofSRS-Ports), & H. 3L 2
FH 9 AE e &= 3] B (transmissionComb), 2 &5 U] SRS A4 9
OFDM 4 & 9] %] & Y-Ehl]i= 3}2}v] B (resourceMapping)< E3He 4= St}
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[335]

[336]

[337]

[338]

[339]

[340]

[341]

[342]

SRS ¥ E 9| =& YE = 32 B nrofSRS-Portsol] A xTyR< 9 3l 4] Tx 2] 71
F(ell: ports x)7F 3= 4= 3t} ol & 59, UE capability H.31]| 4] 8TSR, 8TI12R
S AA 5 A= T TS 2= AR oAl 71 A =2 "ports 8" AT = 3

,

3255 Fharste], 2 FhA ol A A ekaki= SRS A o] OFDM 4l & #14] & U e
W= b B (resourceMapping-r18)°ll thal -4 % o= Hdw ghr}. 7] shefr]

B = 145 OFDM 4 £ 9] 7}5=& et = 921 B (nrofSymbols), ¥H &
] H (repetitionFactor) 2 SRS A1 2] Al 2} 41 & 91X & Ve = I ebv] E
(startPosition) & 3§13 = 3l

%254 7 71 A= & SRS AF¢] A A ol A resourceMapping-r189] startPositions
0 WA 139] ghoz A4 4= Arh AlRE S| Qlo| A SRS A2 14| 4 = &5

of wpA U AR ARLE D, e 02 AR S 9ok 6l 7)A,

L 10.1,..,13} 1 3L, startPosition®l] 2|8l g = Qlv}. ki, 54 &5
Wl 7HE A A Bl A SRSE A3 5= lofof &17] witol T},

gk, O}Ur/l £33 o] el A SRS A A} I X 2B A5 5= 145 SRS 4
HE59 & Ve = nrofSymbols = A A E = Q= glo] A= 4 3l
nrofSymbols =3k, 5t} £30& ol zh 5= 91 7] <ol SCSe] gkell wﬁ‘r*ﬂ
8| & k& AA A g st A, 7] A 5-& SRS A A A 9] nrofSymbolsoﬂ*i
n8 iz nl2¥} o] & & AA T 4= 9l

TEBE, 7] A2 SRS A A Aol A 8TyR-S #1381 7] Y8 A v ke vfefu

B (repetitionFactor) & n8 = A3t 4= AT}, 71 o] f-= DL CSI &2 #13l, A Ak
2l o] WIEw 7]4ke] g7) o] SHH|U-E 29| 3 5o Tx}ﬂ o= ALsly] 93 3
% 8T/l o34 5= 870 2 ik A& |k 5= glof ok 8h7] wliEol ot
T 3% 255 Farsto], £ 7R Al ol A A Qtet= SRS x} deof FH gL FH
LI AL YER = 32} H (transmissionComb)el] T &l -4 4 o =& A 3lc}
transmissionComb &= ¥ E 29| t] &3} = comboffset 2 cyclicshiftE ¥ 313 4=

AT 71 A =& SRS A A Aol A 8TyR-& A &} 7] #13l 4] transmissionComb
£ n8= HA37] A8l comboffset 7h-& 0 HA| 7 T sfrto] o= HdAstaL,
cyclicShift& 0 WA] 5 5 sftte] ghoez AAs 4= v}, 1 o] {-= SRS AF A
skl ol ] L EE& AFsh= W &40 2 comboffset Z cyclicShifte] 3k
& 245t shite] A oA o 2] ko] 871 SRS portsE A W8t A5 (1A
ol F7F 4= 7| wFo) .
710 A= 8TyR& Al sk AR A & 918 A9 #lolo] Aol thah A A
of 5= AWt o), ¥ Ao vhFet A Al o] A E A
th. wbeb A, 6TyR, 10TyR 3 o] th& 7H5=2] Txol| thaf A &= 4]
ol
[3£25]
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SRS-Resource ::=
srs—Resourceld
nrof3SR5-Ports

ports4, ports8},
ptrs—-PortIndex

OPTIONAL, ~- Need R
transmissionComb

n2
combCffset-n2
cyclicShift-n2
|
n4
combCffset-nd
cyclicShift-n4

T combOffset-n8

SEQUENCE {
SRS~Resourceld,
ENUMERATED {portl, ports2,

ENUMERATED {n0O, nl }

CHOICE {
SEQUENCE {
INTEGER (0..1),
INTEGER (0..7)

SEQUENCE {
INTEGER (0..3),
INTEGER (0..11)

INTEGER (0..7),

cyclicShift-n8

INTEGER (0..5)

resourceMapping-rl8
startPosition
nrofSymbols
n8, nl2},
repetitionFactor
ng}

}

SEQUENCE {
INTEGER (0..13),
ENUMERATED {nl, n2, n4,

ENUMERATED {nl, n2, n4,

[343]
>
A2 A ol = g g

[344] 4 =10 A

28GHz, 39-40GHz, 60GHz ©] & =

1;51

<A 2 2 Al of|: higher SCSll A minimum guard period& 312 ¢+ SRS A4 2 &

T3t F 34 th 9 o] 6GHz ©] /‘F(Oﬂ
o1 749 SRS A Aol A a1 &l of 3=

7} W88 A|etett}. 53], Subcarrier spacing©| 480, 960 <! 74 -5 SRS A<l @7{3

2 20l e F2pol] thaf A gkt
T 268 AR 7} 2 Doli= Ak 9 ks o) o
39-40GHz, 60GHz ©|/ th < )% 4

[345]

o] 6GHz ©]/¢(l|: 28GHz,
-, SRS A& Al AL 3l of sh= A B.7)

o] ZF7A (Subcarrier spacing, SCS)2| 7|l W} & H 4 7F= -7} (minimum guard

period) (e.g., Y A E(E)) 9 d &
[346]
2-2 Ao A =

Bl
o & 591, 60GHz o142 a3 9, = T35 H 9] (frequency range, FR)
Axpg A o] WIS 913l 480kHz 5
T Atk 71 A = ARG = 3 Aol A 480kHz

2 960kHz 2] SCS7} k=Rl
960kHz 2] tf < 1<

]HﬂlmﬁhW“ﬂHﬂAQaﬂ7hﬁ%¢qiﬂEﬂmoiﬂﬂ%%

(scaling) 0}04 480kHz %
How I

[347] [3%26]

1 960kHzS] T 9] H 4 7te S A A3 5 9o} A
26 9 ke A e = Ao AAE = Qi)

T~
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[348]

[349]

[350]

[351]

[352]

[353]

Af = 2715 [kHz] ¥ [symbol]

15
30
60
120
240
480
960

Alt 1: A8 ~AY Y (Linear scaling) "2 o] &3] A=8,B=162% o€
7 Atk 5 120kHzo A of 4 7FE ko] 7191 Y =2 Aol thal, 480kHzol
3= I gkel 4l 960kHzo A 3= 1 ghef 8ul £ HBtol A=8,B=162% A4
T AUtk

5 14ai= 2 7fA1 o] A AL eljol] uhE 2 S
A, SRS A N EE A A }L WS Ay stE Bl

I 14a22] 1410 A=8, 5, J A4 71 T3] 8 Al -2 AA R o 5 EA s,
14205= B=16, <, A& 7= ko] 16 A &2 A G H o & S8 5 14a9]
1410 2 14200014, AE 82 24 3}31, BE 1622 2434, SRS A A E 7} 5
ol &5 el M Frastes Aoy = ol FF@el-16)= WE] faf A, 714
7> SRS Al M E7} 8fto] SRS ARk 2%
1410 2 1420 9F o] 7| A =r 3} g2 Qb
o] Al = 16709 A& R H A T g7 1ko]

SRS AL o] 7| 5=7F 270 o] dd A5, ol A F e M-S ZVE T7F 01711 371 UH
=

Alt2: A8 AL H B} oha 2FE gh& o] §3to] A9k B9 glhol Aojd o <)
U} = 120kHzO A o] A4 7= F231e] A2 7191 Y =2 Al &0l o 3], 480kHzol A &=
T1 ko] 4nfel 8E UL A8 gho & ATF Aol ¥ a1, 960kHzol A= 11 kel 8ul ¢l 16
Hop 22 gros B7 4od = vk Al &2, A=4,B=62= A od & Ut}

52 14bi= B Al o] A A] oo upE B E SCSE A3 A& 7= 7L, SRS A
Y, SRS A M EE AA et WS éﬂé%h & S|t}

% 14b9] 14507 A=4, =, H A 7IE FiHol 4 A2 A4 H o & mAEH,
1450+= B=6, =, & & 7F= g7 iko] 6 Al &= *éxé H o E EA ST & 14b9] 1450
2146000 A, A2, AE 48, BE 628 24314, SRS X} A A EV} s &

>|N_\_\_\

oo |lwiNn=lo]

LET

9!
w2
fu
4
ok
Y

>«
N
N

y!
4
N}
N
w2
=
w2
>

F el A §ESIES Qo= ol BE(el16)S T 5%, 71458 Ax4
25 9l5to] SRS A919] AE 4 A3 2 Ystol m@# et o & 5o, 7]
HF& A=t 3= B=691 535 9ol A, SRS 491 A= 8 SRS A9 A5 E

A 270 7kA) A Q2 5= Q) o), 1450 L 14607 o], A A4 = 7] A o)
SRS A1 A E 3 SRS x}%A Ho NF7E2 o)t A E = A& 7S 5 3
=3
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[354]

[355]

[356]

[357]

[358]

[359]

[360]

[361]

[362]

>

Alt 3: 31} 2] SRS A Al E W SRS AH(5) Aol B9 &3 olA A5
5 AHo/HaAE 5 ol

Alt 32 A Al 1, Alt 200 4] A v8 gk afvfo] SRS A A E W SRS A A
o] 7|4 2 SCSol| & HA 7HE T EE B i ste] 483 4 Q. |, Afol
A& SRS A A|E7F 4] shibe] £33 ol rastas Bolx = ol BE
(rel-16)= W= #] ¢k 31, SRS AL A E7F A o] & 27] o] /o] &5 el A f&st
L5 Aot o gl Fitolth

o & 0, = 14a9] 1410 2 & 14b9] 14504 & 8TyR (y>8) ©] 2L SCS7} u= 480
(e.g., AL 7FE T3 A=8 = 6)°] A5, 9] &30l 4 A (across slots) 3F112]
SRS A1 M E7F A% a1, AH7] SRS A Al Ex= 27 o]/42] SRS AL ES ¥
et s AAT = vk =, @S shko] SRS A9 Al Eol] 3£3HE 274 o] 9]
SRS A Eo] Hao] £&o A4A dFashi= AL 7N = At ol v, {5 &
Fo M= 7|EY 118 &R 2RE 4= 2AL G " N &3,
4 AAAEH GET A o £ 7 Ak ol g Hag S Mg e
SCSell thall 42 o= GOl H A, el wlolo] Alrd" o= e 5 QT

U2 o & 50, 5= 149] 1420 2 %= 14b2] 14603 & 8TyR (y > 8) ©] 3L SCS7} u=
960 (e.g., H A 7F= F-3F B=16 E+= 6)°0] A 9-, 7| A =3} @& 0] &5
A * (across slots) F+2] SRS A A|E7F A2 ¥ 51, A} 7] SRS A A E 7270
o]/%¢] SRS A &5 3ot d dAst= A= 7S = vt ol v, B &
Zo M= 71EY 1719 £ 2 7E g2 ~ALd G H A5 &£Xol A,
U E ~AUHE gt A& 7ol £3d = gt o] el §k B &34 Ao
SCSell thall FAA o ® G| B A, F9 Holof Alad g er A Whis
& 4= ol ok

Alt 4: SRS A EFR] (resourceType)©ll WA A28 Aol e € 4= A}

kAl drgd gk alt 1 WA al3e] A Al ol 9] SRS A Al E, SRS AH] M E & SRS
A o] A7 W SRS A BF Y-S $hA| arEste] A ol

A 2, 7| A =3 A= 5= alt 1 H+= ale 29 th3l] 7] %] SRS 7 &
474 8ka1, alt3ol]l o 3l HE-X] £-4] SRS, == B 57| 4 SRS A 5S¢ 4
A& 7% = Aok
& o &, 7] A 3k vk gt | 3= alt 20 o] 7

N

kR

N

I
w2
~
&
HH

f
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[363]

[364]

[365]

[366]

[367]

[368]

[369]

£ %9 Ao A Aokahiz AT o Bl

25 2 gluh 3, % 159 AAPA E 5 169] ekt g 5 9l

251591958 % 179 7038 08D ¢ ok Bk % 1599 A9
[e)

A = A

Jutes 48 6 ow Qo E, B

H LHOM 2 372 :r“* QATFASE A AR A QAT X3S 31\*—1~ A
H _Hj: | =

A7 A A RBE SRS X} A A Eof thet A1 A4 A (e.g., SRS-ResourceSet)& 3£ g
ot = Ak A1 Al A2 SRS A Al E 9] A8 2} SRS AL H A o] A7

| 91 % 2} (behavior)E LEFU = 2HY EFSY], B SRS AH Y £ 5 & Ao & g}
£ 3 5= Ak A7 A Bl Z7] A wkx) & i ]3] d 3 s
24449 5 Ak A7 SRS A =] whe], =5 oA =5 L= ¢t
14__/_\‘_?4%] %;}14_;'_ H;HE] 2= o]ﬂ.

o & 50,47 ;ﬂ 1 A Aol 7] H}O}‘ﬂ HE_ %] 2 A (semi-persistent) EF] 2] 5=

©] SRS A M E o] 74 9-, MAC-CE (medium access control-
control element) /\] 7] % o] SRS A9 A EE = 517 84 3
w28 d 5 aleh 5, A A AT O R RE 4] A4 By
o B0 SRS A4 AES F e BT A AS £ S 25 gk

EH 7] HAA B H = SRS Aol gk A2 A2 £33 4= 9l SRS X}
Aol gk A2 42 SRS A 2]'H 2} (e.g., srs-Resourceld), SRS *E 9] 7]~
UER = Al 32 H (e.g., nrofSRS-Ports), A% #H A4S 9] A2 jra}u]
B (e.g., transmissionComb) 2 SRS A1 2] A& YELY = A3 321 H (e.g.,
resourceMapping )& ¥ 313t 5= it}

o & 5o, 47| Al stepvlE= 8 TEER AAE 5 At} V] A2 9
el 4] 8 EEO) 0§ o B 0 ZAS ekl Al A sy
B (e.g., combOffset) 2} Abo] F 8 AL E S LpEbY = A2 A B3t r| E (g,
cyclicShift)Z E38}st 4= 91tk A7) A3 spelu]Ei= £33 U SRS A &5 9] 714
(e.g., nrofSymbols) SRS A 9] A| 2} 91 %] &} A 75 3}He}r] H (e.g., startPosition) ‘;’l
HEE 9 A (repetition factor) & E 313 o vk A=, 7] SRS A EE9] 7l
8& A & At

i _1)«
3
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[370] 771 AAPEA = 471 Al A Al 7] Rksko] A7) SRS Al Al E 9] 8- 5 (usage)
t} (S1520).

[371] A7) AAAR = A7) 7] A2 0 2 SRSE A58 5= 9t} (S1530). =, A7) 1 2
5 741 5 vt 471 SRS+= DL CSI &
& 3l A7 DA A 9y o] =20 OP
7] 8kale] 4F7] SRS 7F A4E 4= gl
(3721 <& &9l y=6 °Vo‘9l Ape1Zo] a1, xi= y R A ALY 2 x}od o] 2=

obr %O

.

32,

=

<

[373] & E°], A47] SRS AE3 Akd 4 71 SRS 2+ A E & 2] 7= AR =]
Aol Al 471 SRS] A9l EF i Ae 37| AAE A o] 55 JH ] Bl o
itoll Z1Rksto] AAE 4= gk AR, V] 58 R v Hkete] wh-A] &4 2l
SRS 7291 EF¢] o] A}7] xﬂx}qu of o8 A= Ao HuF = A5 47
SRS A Al EE 2] /= 28 AAE ¢ dvh v, A7) A A 71 jE-A] <5
%21 SRS A+l EFSl 0] Ac}7l AxpgA] el o8l Al ¥ = Ag HarshA]| &2 745
271 SRS AH A EF 2] M= 12 24 E 7 Ao

[374] o & 5o, 47| SRS7} A% = Bl o] 7F4 o] 480 kHz %=1= 960 kHz &
g 9l at1}of SRS AH M Eof] £33k 522 SRS A ES Ho £55
of A= %= 4=

JH

= T »

[375] 737181510 @A o] A °ﬂ AAGA = 7| A F o2 58 HARE AST 5 9
th (S1505). =5, 71 Al =& AAGA 27 7] 58 ARE T 5 vk 4
7] 58 AR 7] AAgA] o o & 2] = = SRS QFHIV 291 Tl o gk
AHE L3 5

[376] o| & E0o], 7] SRS SFEIL; =913 e Ul g A B.i= x=8, y=8 <! 7459 <t
Hu 294 & A sk 38 el = ataHE £33 5 ot o & &9,
7] SRS FEILF 2917 G o] tha 4Rz x=8, y=12 §1 Z$-2] eI} 2914
& A dshE A& Ve = g E 28 5 AT

[377] o & Eol, 47 58 AE = SRS A B ATE 7] AAEA o] 54
ARE X9 75 vt A2, 47] xR o of &l 52714 SRS AH2l B
o] A| ¥ =A] of 3, wh-x] 2] SRS A+l BF Y o] A =A] of -, He= H| Y
% SRS AHl BFQl o] Al (A= =A] o F7F 7| A5 o' B 4 9]

[378] X 165 & /MAI A A A] ofof] mp& Fd G4 Al 2~ 8lol] A EP—JQ TEE S
Ak EHo ) & 169 W& A gh A2y of of-g-4d 5 1. 2™, UE (User
Equipment), MS (Mobile Station), A & &1, =0} E ¥ FFE, CPE, FWA, vehicle,
2 717] T8 E8E 5 Q) 3] R (ARG = 45 38k Tx QHEHIY
TES XY 9l

[379] %165 F2ehH, g2 Wil y] 215 1 00)2} ©7] FAE(16-1005 L2
= Al (transceiver), ™ 28] (1] A 7] A8 H-(16-05, = @] A

) s
of i i ERAM)E XA 5 ok ALT wel B4 whgol wel, wiel
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W] 5Lg] 3= F(ROM), H(RAM),
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[383]

M E 2] &% (usage)”} QHHE|
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[387]  ERhH FAE
=

[388] W22l = 7| A 5] F2te] o s el I dloE & A4S 45 ) e
= X

A AF wl] A == A
o1 4 9ok,

(389]  EEAME AL B AN AN d] w7 A Sl BRI 5
of 5142 Aoi e 4 Ak ol B Sol, =AM = SRS A9l o7 4
SRS AH9 Al g M Eabehiz A4 HRE Y] ael) A%
AT 2F T4 82T Aol % 4 9l Ea, T2 A= SRS A4 A E
S (usage)7h QPR 2291 02 A gsha, 4] wke] ylel 5241 e
el QhelLhe) ubstel 145 SRSE SR S o] T4 4R
AAE 3k 22z R ) E2AAE W20 A4

%_

(HS]— 2= olq_

=
ﬂlﬂ
i
5
Y
O
HU
o
oL
ik
i
%o
t
o
;

o]
AR
_"

[390] A o] A e U“ﬂ"ﬂ of 71 A1E A
jestEso], i S lolsl £z Egole
2= ot}

[391] AT EY AR FAshE A5, ol o] TEIOAMAEZIES Y XE)S AY
sk A H 35 7 A vl A 7 Al = Ak AR E B 7 A A A
of A== st o] el RIS, AL A (device) W BFL o] o] L=
AA el ol 8l A8l 71s st =5 -4 ¥ UH(configured for execution). 3F1} 0] /2] 3
B2IOHE, AR} AR 2 stol g - IRAl 9] A8 H= WAl A ol 7] Al ALA]
Sof & ubH 52 A 35| 8= = of (instructions) & 3 3} 3HC}

[392] ol#] et TR I MAZEY S TE, AZLEY0])S alE i v 2 (random
access memory), = 2 Al (flash) W 2.2 & E $}5F= & 3] 24 (non-volatile) W] -

2], & (ROM: Read Only Memory), A 7] %] 24| 7}s 2 1375 E(EEPROM:
Electrically Erasable Programmable Read Only Memory), 7] T} 2= =1 #] &} 2%
(magnetic disc storage device), ¥ E T] 22+ #(CD-ROM: Compact Disc-ROM),
YA g o} A v 2 (DVDs: Digital Versatile Discs) B2 THE & Bl ] 33} *| %+
A&, vk 1Y E 7FA E(magnetic cassette)©l] #7425 QT =, ol 59 AR
= xq /]ZGLOE:FLHE] uﬂ_La]oﬂ xixLEZ,:}IE} ttg} 7L7L/]rrL ]_Lg]
= vl E29hE 5 vk

[393] ol 3z 2 132 Q1B Yl(Internet), ¢! E 2} Yl (Intranet), LAN(Local Area
Network), WLAN(Wide LAN), "== SAN(Storage Area Network)Z} & 541 U E
YA, B o5 23w A TAUEYAE B5lo] HF(access) T F°
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[ 1]

[7d - 2]

[ 3]

[7d - 4]

[ 5]

135 6)

7389
T A Al ' o A ARG A] 7 AR 7] 5= Al Z(sounding reference
signal, SRS)E A &3h= HHoll glof A,
SRS A4 A=) o5 A1 2 & Fifohs 48 4nE s W
71 A1 Al 7]Hkste] 471 SRS AR Al E 2] &5 (usage) 7t QFE| L} 2
9740w 44 e Belahis )
A7 AR 9yl o] =4l QbE VS T x7) 9 etV 7] ¥kste] 4

FU

|
A A}7] SRSE] A E]r%“ A Ac}7l AAGA 9] 58 AH e Bal o
ol Zdbslo] A =] =, W,
A 138} OM

HEA 5591 SRS AH BT ekl 4] S AR B 49, 4
71 SRS A9l A EE] A5 2% A= AL 5Y 0= shz W,

-

271 A1 A A ol 7]HEs|o] WE-2] £ A (semi-persistent) EFY 9] 72| SRS
A1 Al EEo] RRC (radio resource control) A| 19 ¥ & &3] A

MAC-CE (medium access control-control element) A| “1d
o] SRS A4) AEE F shu7h B4 H B AL 540 sk g,
A 18}l Ao A,

#47] AR ol o] #9153 SRS SheLt 2
Aok B2 W ZHsa,

A7) AR y=6 T y=8 91 -] she
Wiz b E aleh AL 5H 0w 3
A 18}l Ao A,

x=80] AL

471 SRS7F A& bﬁﬂﬂaﬂbﬁ]4mnhmb%MMﬂﬂ , 2
8ol SRS AH A Eol] 3HH 572 SRS A 52 579 €35 Oﬂ
A AL = A& 5 0= oh= .

A 18] A of A,

47] 447 4 8= SRS A 9lol] sk A2 A4 ¥ ke,

371 A2 44 SRS EE 9] |G E e = Al g E, A FH A
35 A& A2 stefrlE] R SRS A o] A& vER = A3 o H S
A,

g7l Al S EE 8 XEER AN
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271 A2 sedu B = 7] 8 FE] g8k FH QI AS UEHE A

8
1 A8 shEn o Abo] 29 A X E S el A2 A8 ebi g ®
8

gtatr, 4
471 A3 ghebnE = 82 A4 £F U SRS AEE 9] M55 Eeehe=
A& EAQ o7 st .

%1% 7] TR FA A 'l ol A A 2}

A]
signal, SRS)E A Fsl= A A &
SRS A A Eo) thet A1 AAH & X35t A4 AR E 28 e 5 AA
= HaAE 2
AAoRE HAgE AL gelatar, 2 7] AAA 9yl o 241 <hE|
= = x/ 9 cte £l 7|Hksle] A7) SRSE AF3IE S A = = Ao

yi= 6 o/ Al arol AL, xi= y Btk A7y 2 AFdgrolan, B

d7as8l Al 73l glelA,
AE-A] 2 Q1 SRS 2H) Bl 3} A v 7] o8 AR B s = A,

871 A1 AdA ol 7]ekake] WX 42| (semi-persistent) EFS] 2] 27} &] SRS A}
2 A E & o] RRC (radio resource control) A| 19 ¥ -& Gl A w5, 2

MAC-CE (medium access control-control element) A| 719 ¥ -& 3l 7] &
o] SRS A9 AEE F shbo 243} 5 A2 S0 R s, 447

%873 9] A 733l
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i

(78 10] A 738kl Qlo] A,

7] SRS7F A %5 3= A A 2] o] ZkA o] 480 kHz H3= 960 kHz ©| ™, 2
ahute] SRS A+l Al Eo] 3t H40] SRS AU EL Bmo] LR 50
AA AEE = S EH R 5=, AAAA.
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=
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A1 AA ol 7]Hbalo] Jh-2] £ 4] (semi-persistent) EFS & 5-72] SRS
AM| E & ] RRC (radio resource control) A| 219 ¥ & F3l A7 ¥ a1, &
MAC-CE (medium access control-control element) A| “1d
ol SRS A A EE F 37k 343 W= S SH 0w i iy,
478 141 Al 113l lofA,
x=8°] 1l
&71 SRS7F A F 5= BT £
sli}2] SRS A4l M Eo] E3he

1_?‘]_
A FAlE = AS EXo R = |
71E A

>

{F7 0] 480 kHz 3= 960 kHz ©| ™, 2
79 SRS A &2 B0 £REE

FHH
-
A5 ( (sounding reference signal, SRS)Z

4315 FA4FA /\]/\Eﬂ 01]7‘1 PR
FAIEHE 7| A Qo] A,

a4z 741 SRS x} 9 o) e Al A S Fakahis AY AHE A
Satar, @ AV Axp] o] y o] 4241 QFEUE T x 7] 2] ote|UEof 7]
ulato] 745 3= A7) SRSE Al B R E A = S50
A7 AR5 A SRS A H = Ao S E3sla,
A7 Al A 71kl 47T SRS AH Al E 9] 8% (usage)7F QFEILE 2~
Ao Z AA 5,
yi 6 o8] Al ol A, xi= y B ok 2PAY & Al ol ar, W
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