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(57) Abstract: The present specitication provides a method for
transmitting/receiving signals through beams in a wireless com-
munication system. The signal transmission/reception method per-
formed by a terminal, in the present specification, may comprise
the steps of: receiving a beam reference signal used in beam man-
agement from a base station via a first reception beam; if beam re-
porting is triggered, reporting to the base station a measurement re-
sult based on the beam reference signal; receiving, from the base
station, control information related to the determination of a second
reception beam for receiving a particular signal; and receiving the
particular signal via the second reception beam on the basis of the
received control information.
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eNB(evolved-NodeB), BTS(base transceiver system), &4 Al 2= 3 Q1 E(AP: Access
Point), gNB(generation NB) ‘52| 8-oof] 2] & th A€ 4= A}, 3
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o) A oll Al 23] oF B
T E e Ao thafe], &R (sloy S-S A B a9 o] 4
pi o, e _13e] E7ahs AR WE T AR D, T a9 el 4

subframe

pi o, s e S7FHE AR WS AR Shel e N0

frame

QA4-5h OFDM Al 35 2 145 30, Ny, 3=, o) 85132 il 24 W 5%
4 A (slot configuration)ol] e} 2R TH A BT Qol| A &3 nto] A 2L Fo
B L <)ol A OFDM A & nN- o) A2kt AJzk4 o &2 Jd ),

BE o] Fald] £ L AL & 5 Q= AL ohn, o] = sy A
£ 5(downlink slot) FE3= 482 =1 & 5 (uplink slop 2] .= OFDM Al B-E9]
o] = vk A& o g

27 T EREA oA 9] A¥k(normal) CPell T § &3 & OFDM Al ¢
5 YEH AL, 332 wHEZ A #o| A9 B (extended) CPoll T3t &5 &
OFDM 41 22| =2 v}ebulc},

[3£2]
Slot configuration
7 0 1
e | W e v, w | v

0 14 10 1 7 20 2

1 14 20 2 7 40 4

2 14 40 4 7 80 8

3 14 80 8 - - -

4 14 160 16

5 14 320 32

[3£3]
Slot configuration
o 0 1
stots, slots, slats slots;
N s/;zmb N fram’eﬂ N subﬁ:j:ne A’s};mb M fram;# N subfrfme

0 12 10 1 6 20 2
1 12 20 2 6 40 4
2 12 40 4 6 80 8
3 12 80 8 - -
4 12 160 16

5 12 320 32

NR E- ] 2$1(NR Physical Resource)

NR A| =€l o]l A o] E-2] 2} (physical resource)#} ¥+& 5}o], FE| Y 3 E (antenna
port), A 18] = (resource grid), AF¥ 2 A (resource element), A} = (resource
block), 7] 2] & 3} E (carrier part) 5-©] 228 € 4= A

o] &}, NR Al =8l A 218l 4= 1= A7) B8] A5 g8 A4 o=
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[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

9

FH 91 54 (large-scale property)©] THE SHH|U X E 4Fo] A E o] $HEH =
AL F29 = Q= A5 2 719 ekElY ¥ E = QC/QCL(quasi co-located
=& quasi co-location) ¥HA ol At}aL & 4= Qlrt. o] 7]ol A, 7] i ¢ 542
A Z4H(Delay spread), 53¢ Z4H(Doppler spread), 52+ 51 32 E (Frequency
shift), 3+ 741 3+9] (Average received power), 741 BFo| W (Received Timing) %
st} o) = 29kt
53 A ol A Aljbekis W o] A8 5= A= FA B AL A2 Flof A
A 8= A 18] E(resource grid) 2] A o & L}ERWIL
L35 Faeh, Ak 2 =T Fakg G AR NoNTA BTl ER
T ¥ 5, she] Bz 9lo] 14x 20 OFDM A 52 T = A&
A A e & 7w, o] §Hg B = A1 ot
NR Al 28Ol A A 4 5] 3= Al & (transmitted signal) = N NSPA B 2]o] &2
TAE = S = T oo A f1e=E H 24N, ¢l OFDM Al &5 o &
A . o 7 ol A, Ngp <Ngg o] TF V] N Ao A g 35
R AL, o] =, s EE A SR of U e} Ak A9} ah ek A gl = ErehE
T A
o] 7§‘OF,E49]r o), EEA 4 H QY X E p HE shto] 24
aeerE A = v
543z B A ol A Al jbeks W o] A8 4l Y £ E H
e EEA WA 12 ee] 5 .
FHEREA] 4 D QU EE po EH Sh A 1= o] ZF 8 A= A
8 A (resource element) = | 2 ¥, Q1 &) 2 2 k,[)oﬂ &l af-A o2 AE
71N, k=0, . NN —13= 3 g9 el /ldl 20|al, =0
=B ) el AEY AXE A A 5ol A e 45 AT
ol 1=, 1 2= 2 (k,7)°] ol 8"t 7oA, 1=0,.. N, —1°] T
FHEZA 4D O U X E pol] o gk A 24 (k,i): 52~ 4k(complex
value) a7 ol 3}l &t} & (confusion)® 3 o] =4+ 52 54 <t
FEE EEFHERAT EAHA FE AT, o]ﬂ]/\*p L
E(drop)d & Ao, L A A g o = o] E 5 ATk
£, B2 A4l E-S(physical resource blOCk)‘C T 4 Y ’\c}/l NP =12
ALARJN qBEA e ER FAHAT. Fap5 GG ol A, B8 A E5E5S
OBl N —17bA] HE7F ul A XI T}, o] T«ﬂrZF B g =g A EF
H & (physical resource block number) #rrs2} 2121 @ A5 (k,0)3! Lol #A| = 53512
13} o] Fo) it

pS
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[99]

[100]
[101]

[102]
[103]
[104]

[105]

[106]
[107]

[108]

[109]

[110]

[111]

10

=
D}ULO] Z=A] IE= 7(45:0}1:& 29 7441:4 2}9] B0 7 'L(set)
el A 04-F
Nigs —1

744 W57 AR

Agke A A o] Al 9 (Uplink control channel)

=] 48 A A o] A7 ¥ (physical uplink control signaling)-> %] o] &=
hybrid-ARQ acknowledgement, CSI }.21(CSI report)(7}s 8}t H
Wl 5 % (beamforming) A ®. 38, @ 2~ A& 2% (scheduling request) e & RFS
T lojoF gk

NR A| 28l of| A 2] @ 8}3= 73 = Ao} 2l 4 (UL control channel)®l] o) 3l
Ao) Lk F 7HA] A o] A9 ¥ E}

Ak A Ao A EE(slon ] Ao 2 HEE AEFE A A E(E)
F 9 o) A1 w7] 7k(short duration)el] A4 4= AT}, o] A$-, A3FE A Ao
AdL &5 Yol A AeH A dlo] ¥ A Y (UL data channel) 3
Al Zk- -5 t)5 3} (time-division-multiplexed) 2/
T3 & thF 8K (frequency-division-multiplexed) ¥ TF. W7 7Fe] AFake =
Ao Ao g, &% 1 A E &9 AFo] A LE

- &2 ek A Ao A H(Uplink Control Information, UCI) 2 H| o] H = A o] %=
22 UCL 2 dlo] g ol ot E2] A9 E-5(Physical Resource Block, PRB)©|
THEA &= A GE(UE) R @2 Aolo A Fapg--ah-vh w3t T

i

E
& &3 ol Aol v E 2 H 9 & PUCCH(short PUCCH) 9 ] gk
% 3}(Time Division Multiplexing, TDM)E X 13} 7] 91 4ll, - PUCCHE
&5 U9 AE(E)0] 4o % 6GHz o] ol A A5 i=%] o] -5
Fo) 7ﬂ k)= WA Y £ (mechanism)©] A| 1 ¥t}
£ 7]1%}(1-symbol duration)®l] T3l A4 = Ao %= 1) F+Z 21 % (Reference
Slgnal, RS)7} o538} ¥ H UCI®} RS+ -3} # 3 T} <5 8}(Frequency Division
Multiplexing, FDM) ¥2] © & 5207 OFDM A} &0l U535 &= 3 2 2) U
5ol A 8 (DL A(UL) H ol B ¢ ©7]7ke] PUCCH Alo] £
A B 7 2] o] 7FA (subcarrier spacing)©] & A ¢ 5 o] X H 1}

- Ao, £59] 2 A& 7] 7F(2-symbol duration)ol] 2 F ©@7]7+2] PUCCH7}

—Em&

Lo Hﬂi .
ne obr pt o
m%

—
z
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[112]

[113]

[114]

[115]

[116]
[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124
[125
[126
[127
[128

—t e e e e

A AFE T}, o] w, B LHF oA &8FH (DL EFHE A (UL) H o] Bl &)
7] 7ke] PUCCH Ake) & A B 7l g)o] 74 o] Zlshu),

Ao, &FE 9] FojA ¥ e] PUCCH A 2, Aol sk gt &9 e
PUCCHE & &£ A 0] 7 A4 7] {H(duration) Wol] A &8 t}=315 4= 9li=

HE-24 A <A (semi-static configuration)©] #] 91 ¥ T},

- PUCCH AR ol = A 7+ & 9 (time domain), 53} % 9 (frequency domain), 2
AE 7hset Ao = = 9 9 (code domain)©] XS T}

- ©@71%ke] PUCCH= @ w3l ol M &3 9] €704 = 4= At o] wf, @]
ZFe] PUCCH ©| % " Al 4] Q1 3§ A E-(explicit gap symbol)©| & & Q 5} T}

- -2 ek A W (short UL part) S 2= £ 3%(5, DL 54 9] < 3(DL-centric
slot))ell th3l], tll o] B 7} & A3k =1 ol A 27| & 9 (scheduling) ¥ ¥ &>
UCT 3 HlolEl3= shite] whido] ofa) b4 8t G 2 gk

AP 2 Ao} A ]2 A (coverage) #4517 latel el bard 2
NEE ) 24 7] 2Hlong-duration)®] A% 5 ATk o] 43 AT =1 Ao
Ao % o] Az dlole] AWk T4 8 BE AT,

- 2 o] &= PAPR(Peak to Average Power Ratio)®] W& A A 2 A 712] AFFs] =1
Ao} A 9 (long duration UL control channel)®ll 9] 3l 1t¥] = UCI= 8 9] &5
T Uy £E50dAM dAsd 5 ok

-THRY £ ES o &5t AEE Aol U] Aol F A& Al {H(total
duration)(¢l]: 1ms) &<t & &H ).

- AARe] AR A Ao A E ] A9, RS UCT 1He] A1 3
U} 3H(TDM)= DFT-S-OFDMell tfj &l %] ¥t}

- =R {1 g A - (long UL part) & F A (18] PUCCH #1 &0 o] 8- 4
ATk =5, ARk e] PUCCHR= 73 =1 %18 <55 (UL-only slot) ¥} 2] 4= 47} €]

EEE FAHE 7MA MTA A EES 2w &5 25 dal 1 ddn

51 E=2 H E UCHel] thal, 71 UCK= N i 9] S5 (N>1) Wl A
HhEE = glom, A7 NS &5-2 A AIKEe] PUCCHYE 3] -85 &= £ &0l A
QA T A 22 5 AT

- o] & X1 PUCCH(long PUCCH)®ll t&ll PUSCH®} PUCCH®] & A]

71 %+ (simultaneous transmission)©] A 4T}, <, Ho| B 7} EA| 8= A F-oll =
PUCCH A1l th 8 ek =1 Alo) 7} A 5@ vt L3, PUCCH-PUSCH A A%
o] el &=, PUSCHON A & UCIZF A1 1 g o}

- TTI ol A o] &5 = 3}4= 3 (intra-TTI slot frequency hopping)©] A1 ¥t}

- DFT-s-OFDM 3} & (waveform)©] #]- €t}

- % oF| U tho] ¥ A] E] (transmit antenna diversity) 7} <] ¥ T},

i ©

(o3

H
=
1)
=

@71 7ke] PUCCHS}F 47172l PUCCH AFo] 2] TDM ¥ FDME 4] o] &= &} i} <]
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[129]
[130]

[131]
[132]

[133
[134
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[136
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[137
[138
[139
[140
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[141]
[142]

[143]
[144]

12

)

4= o o)l A, PRB(FE3= U149

Foll A thE v sl il At Faka 4 o
3l Z 4 A @9l 7] (minimum resource unit

PRBe)L A A Ao Aol g H
size)©| TF. &% (hopping)©] ©]-&¥ = A5, T35 Al 2 532 7] o]

tf & 2 (carrier bandwidth) & & 45 x| k& 4= it} I vt 54 RS+
NR-PUCCH # %]l o]-&%t}. PUCCH A9 E 2] A3 (se) 39 A5

A 719 % (higher layer signaling)°l] 2|8l A4 =31, A ¥ {3 U< PUCCH
A1 ek =1 A o] A X (Downlink Control Information, DCI)®l] ] 8] %] A] # t}.

DCI2] A2 A, o] F~2I(data reception)?} hybrid-ARQ acknowledgement
A% 19| Bho] W (timing)<> TF o] Y2 3} Al (dynamically) (%] ©] &= RRC2} 3H])
Z] AlE 4= glofof gt Wh-2d A -4 (semi-static configuration) 2 (4 o] &= -
& o] UCT A B0l thgh tho]uhu] g A 719 & (dynamic signaling) 2] 2 3 %]
5’3 #2 PUCCH "ol t 3 PUCCH #AH-& A 317 flal o] ¥ rt o] 7]l A,
PUCCH AL & X7 9 Fa oo, @ A8 7153 Afoi= 35 &
¥ 3Hglch. PUSCH 732 UCI =, UCIel d] g =AZE A 9 - AR sk
212 UCIS} Hlo] ] o] EA] A2l 750l Al
gk o] T HARQ-ACK H|E 9] A aFe 3 A go] H o] & 2| ¥},
ek, G} tho] B Al E] (frequency diversity) S 7181 A 8F= WA U 0]
A ®@ T}, &, URLLC(Ultra-Reliable and Low-Latency Communication)2] 73 -,
E}‘Qoﬂ s AAHH 2AEH 2 (SR) AHd & 9] A1 ZF 7HA (time interval)<2 F
FEG 2 o

W 332 (Beam management)

NReIA W o]t o ga) o] 4ol He).

W ¥2](Beam management): DL 2 UL %<4l AF-8-2 4= Q1= TRP(£)

/= UE Y159 Al E(se) S B 538kaL #-218H7] 93 LI/L2 259
xﬂEf;_}q x%o-] 1;}0 A]_G]—w——é- 46L6}D}~

-H1 24 TRP (¥) %+= UEZF A2 9] 41 7 741 }1-& A Elshe 54

Ml 270 TRP (5) i URZF o418 ) 4 A 5 0] S48 2 4shs 54
-3 B UEZF R 5740l 7]Rksto] Hl A H A5 9

] o

- 229138 (Beam sweeping): V] ¥ A H WA 02 A & B
= AlE RS ol gske] a3t g9 Aok 54

L3H TRP 2 UE® A 9] Tx/Rx ¥ t-5-(correspondence)+= U3} 29|
Aol H
-TRPoI A 9] Tx/Rx ¥ t &2 & 5 Ao shurt S5 A F21H )
- TRP= TRPQ] &}t o] g9l Al Yo o gt UES] 3}k =1 A4 ol 7] %3}



WO 2018/128351 PCT/KR2018/000038

[145]

[146]
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[148]
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[151]

[152]

[153]

[154]

[155]

[156]
[157]

[158]

[159]

[160
[161
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- TRP= TRP9] 31} o] o] Rx W1 &
sheke =1 Adgol i gk TRP Tx Hl &
- UE A 9] Tx/Rx H HJ@—%D}%%@OJEoWrﬂ% A A Fl
- UEi= UE9] 3t} o]d<] Rx Wlell o ¢ UEQ] 318k = 790l 7] %3}
BFEAAES AT UETx W& 243+ 9t
- UES= st} o] k2] Tx Jlel o gt 43k =1
71z38te] stk A FAS A UE Al S 248 4
-TRPE UE Y] t]-§ ¥ J1H.o] 58 XA 7L A},

AFEA 2 9T TRP 54 1S A8 5 Al
o
q

o7 22 DL L1/ L2 W &) A7) skt B oF5=2] TRPE ol A
SRRz R=

P-1: TRP Tx ! /UE Rx ¥l (£)9] A &-& x| 35l7] 9] &l 4ol g TRP Tx H!
gt UE 548 7HsshA shr] 918 A8

- TRPO A o] 7 o] 7§- dub o= = the w4 Eel A
91 E 2h(intra)/? B (inter)-TRP Tx §! 2~ (sweep) S X353}, UEO| A 9] §l ¥ wl &
-‘H 3, 1A& T A o E Aol W&o A ERHE 2] UERx W sweepE

~~

7o) Q1E]/SIEZ-TRP Tx W(E)&

73 %o T3 TRP Tx ¥l o) )3+ UE =4 o] UE

4
5 p3 g Fabol A A s,

W 7] (Ao % CSI-RS)E ¢ RSl 7] 58 UE 42K (W2 F 715
Hlog A, UEE= AEEA NN Tx &9 548 A34E Baldt} o 714,
N& HFEAl 1A H 3= ofy ) o] 54 B2 & 91 g RSl 7] 9kgE d )=

Wi A ¥ #] eki=th Bal AR A o] N <K ¢ 4% N 7/He] /il (E)ol the
A% I N/ DL 4 W& ve= AR E 23t 53], UE7FK'> 1
A 2-119) (NZP) CSI- RS A1 &9l 3], UEi= N'?] CRI (CSI-RS A1
}\] X})?—Z Bz E 'F })\q

UE= Y &9 & 98 v 22 39 A5 32 H (higher layer
parameter) &= = A4 E 4 T}

-N=1 H.31 A H(setting), M>1 A 24

- R AT A A kel A ES o E SIS Aol A

- CSI-RS 7]8FP-1 X P-23= A} 2 Ha1 A4 o7 x| =],

-P-3& B Ao f5ol #Aglo]l Al YE S

m

X
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[183]
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14
- A o] & o] &} AFEHE S ¥ 3= KA1 A A (reporting setting)
-AEE RS YEh = G R
-L1 =7 X .31(L1 measurement reporting)
- A2 4 S B 2(e): ¥)5=7] A (aperiodic) & 2}, 7] & (periodic) F 2},
HE_X] £ & (semi-persistent) & 2})
- of ] =3} M- (frequency granularity)©] A9 ] = 74 59 F3b A -4
- Ao o] 3} AFES ¥ 39)El= #] A2 A G (resource setting)
- A1ZF o} B2 )57 2] B2}, F7] 4] B2} ihx] 44 241

-RS F3: 4 o] %= NZP CSI-RS
- Aol & 3} 2] CSI-RS A A E. ZF CSI-RS A1 Al E3= K>1 CSI-RS

ALES E3HK) 9 CSI-RS AL 59 i defu g E At =t A &
Zo], XE WMF AF9d B2 de 2 F))
L NRZ L>1 9 L 258 aefste] b5 ¥ R g A 9d

- FH At 1S YERE R

- N1 Yol th g =% % (measurement quantity)(L1 RSRP % CSI X.31 X]¢]
(CSI-RS7} CSI @ 5-& 93 4%

- 44 7H5d A9, N/l DL %41 ¥ vl g

gt upe) & 1 Vel Wl Ha1E UE 99 2 74 = o) = 7]
“15F 718ke] Wl B51E UE 99 2 H-2 Z(wrn-off) 2 5 AT E E0],L=1

Et lelql 75]‘0!‘)

NR-Z UE7} Wl Ao 2 58 48l AU S S ES AT = &S A4t

1] 2 ) (beam failure) O] E = A% Ao A ] W 4 & F (beam pair link) 2]
FAo| T3] vhg w LA sth(el & Eo] YA ko] vl ul, AdE Elo]w
Bt o). Hl A (= o) EFE Hste wlAYSS H Fofrt A u
Eg 7 Ed

HEAE 51 B4 o2 UL AT E A43H7] 98 A48 2H= UE]
YA A S8 gAY AHE Y] A VA Srol A s A

T

ZRH(HE &9, random access region) 7 F (listening) &} 3=l A

o
=

Y] el & B33k UL 4 21/4H9-2 PRACH (PRACH A}l 2 w8}z 2}-91) 9}
g Al ZE Q1228 2 (instance)©l 1= PRACHS} tHE A F Q1=K 2~ (UEe] tff 3

T4 7He)el A2 4 STk DL A2 9] Sl UB7F A 2 A4 Wes

at7] flal e ZUE e 5 A5 A

£ =

NR-2 W #& %] Al(beam-related indication)®l] ¥4 §lo] Wl & & At} Wl
e XA 7 AT = = 45, CSI-RS 718 42 18] AL8% UE = Y 34/
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[188]
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[191]
[192]

[193]

[194]

[195]
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A Aol gk 4 B = QCLE S8l UEC] A A4 4= 9l T} NRol| A A ¢ &
QCL 3} &}v] B & = LTEA| 228l o] A A}-8-3} delay, Doppler, average gain“s-©ll
St ofbetbm g RF of Y e} Aol A o Ml S 9 g 3 1h ghebn| e 7}
F ]'E] of g o], bk G2 Al WISl o) A angle of arrival & 32}

/= 7N A5 4] W27 33 ol A angle of departure ¥ 3] B E 0|
sl = 9tk NR2 Alo] Qg 2 aid dlol g QY AsolA FddAy e
S AMEEHE A& A g

w2 ¥ 1 5 2 7)(beam pair link blocking)l] tf} &+ 71 31 4] (robustness) &

A9 3}= NR-PDCCH A %5 ¢13ll, UET B Aol M7l o] 1l 28 & 21730l A
NR-PDCCHZ UQE%%]S}E TAE T ATh A 7A, M1 2 M H A4k
ol UE 550l &3 4= Q.

UEi= %] 3k NR-PDCCH OFDM 4 55| A A}o] gl )l 4 & (5)4<]
NR-PDCCHE FUHH w5 -4 E o ot tho Wl & a5 el
NR-PDCCHE »UE H3}7] Y& UERx ¥ A4 4@ gebv]E= 49
AZ A1E ¥ = MAC CEell o &) A3 A 2/ = B4 - 1F A A o) A
alg g,

Z o] &, NR-> DL RS ¢tElY L E(E)3 DL Alo] Al d 9] 52 & 9§ DL RS
SH U £ E(5) Aol 9] 3%F QCL 7HgG o] A A& A9 gt} NR-PDCCH(=F,
NR-PDCCHE FEUE #at= A4 Wi)el theh Yl A A& § & 1 A1
HHR.S MAC CE A 249 %, RRC Al29 ¥, DCI A 29 %, 23 transparent
/= oA & T o) 5 A1 ¥ HEH o] Zsho|t

4 7 ~E DL EﬂOIH Aol =A1S e, NRS DL RS ¢HeElL} £ E ¢} DL
tlo] B 2} d o] DMRS QtH| Y 32 E Alo] o] 3731 QCL 7HA o] A A& A &kt

RS ¢HeL} ZE S e = A B = DCI (U &3 3)17hE S8 A€
3 o] 4 H 1= DMRS ¢HelY ZELQCL ¥o] = RS ¢HeL} X EE
Yeldt) DL dl o] ] 2] ol )& DMRS ¢He L} ¥ E 2] Alo]dl A E=RS
St u £ E o] th& Al E9F QCLEA YEH == 3l

)

M

o2 Hd HE

ol s}, ¥ WA Aol A A QHEhE WSS TR K o8 Agetrle] A B
A Ao A ASkahiz W B A/ A 0% HAE g Eo] el 9

tefs] A R 7] = s,

5G, New Rat(NR) & A ] F2lo A &=, U] S B2 541 7171 &0] Ut 2 & E4l
LS 27351 ol vk} 719 radio access technology(RAT)®ll H] 3l &4
mobile broadband §41°l tf ¢+ & g A o] o F¥ a1 9lT)

E3H thro] 77 R AR ES AAste] AA ot A T kEE A H| A E
A -8 3F= massive MTC (Machine Type Communications) & A] ZFA Tl &-A1 o] A
aeE F 2 ole 5 sholt

sk o}y g}, 21 2] A (reliability) 2 #] ¢ (latency)ol] 717F3F A1) 2 2=
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EUE)E 283 g4 Al =g el YAl = 27 =9 ¥ ar vt
o] ¢} o], enhanced mobile broadband(eMBB) communication, massive
MTC(mMTC), URLLC (Ultra-Reliable and Low Latency Communication) =2
312 8+ 2FA ] radio access technology(RAT)2] S=¢fo] A A +=29] a1 o, &
A Aol A = H 2] 3l F technology S 'new RAT(NR)' 2 &3 57| &2 &,
NR A 2] OFDM numerology
New RAT A 22 81= OFDM A& W] = o] 9} AR A WA & ARS8,
) 324 0.2 o} ¢ 3% 49] OFDM numerology & %t =T}.
<5, I 4% New RAT A| 22 ¥ 2] OFDM parameter2] & & YT
[34]

Parameter Value

Car— i 4 ©60kHz
Subcarrier-spacing | )
OFDM symbol length 16.33us
Cyclic Prefix (CP) length 1.30us/1.17us
System BW 80MHz
No. of available subcarriers 1200
Subframe length 0.25ms
Number of OFTM symbol per | 1, symbols
Subframe

ol = 7 W 5 %l (Analog beamforming)

A g ¢ o] B (Millimeter Wave, mmW) ol A = 3}-g-0] 2ol 4 &L HZ
T 9] belL} elementS8] A1) 7} b5 8 Ak

=, 30GHz th & ol A 3742 1em 24 4 x 4em @] 3 Y (panel)ol] 0.5 lambda(3}-4)
+A © 72 2-dimension W € & Bl 2 3= 64(8x8) 7] 2] <FHEI Y element A %] 7}

7}5 3ok

2422 mmWollA = o 7] 9] ¢ U elementE AF-8-31¢] beamforming(BF)
o] 5& o AW A& F7FA 71 A, throughputs = o] & a1 $H),

o] 7 9-ol] ¢telt} element E = HF 949 R 94 24 o] 75t s
TXRU(Transceiver Unit)= 7FAH =3} 219l HH 2 15 ¢ 4] Q1 beamforming ©]
7}5 3ok

12y, 2F 1007) 2] SHE Y element X9l TXRUE A X 8}7] ol =
7FAS AN A AR Aol Dol &= A& 2HA "ot

a2 2, 3] TXRUO v 71 2] QFH| Y elementE mappingshal ofd 271
#1178 %1 ©] 7] (analog phase shifter) = beam®] W aF-& ZAsh= W2lo] 1 ¥ a1
A

©] 21 g} analog beamforming &2]-> 7 o & of] ¢l o] A] 3}r}2] beam WS-
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T 4= 9l o] b= A ¥ A beamforming S & I~ Qi @Szt

o] & gk o] 7= <13l Digital BF2} analog BF2] &3+ & Hl 2 Q7 9] St
element 2.0} 42 75721 B7 9] TXRUZE %H= hybrid BRHBFR) & 18 & 4= 9l o),

HBF+= B7] ¢] TXRUS} Q70 9] SFE| Y element®] 9172 W2 ol whebA zpo] =
DAIRE, Aol A5 = = beam®] WHaF2 B7Y o] 5t=2 A gk Al H )

5= 5% TXRU®F QEEI Y element®] 2 W2 o] A &S YERAT

o] 7] 4], TXRU 7} E}(virtualization) .2 TXRUS] % ¥ signal %} antenna
elements2] &2 signal] ¥7 & vJEFATE

% 52 TXRU7} sub-array©ll 172 W2 o] A& YepdlT],

% S5aE Farshd, Qelv elementi= 3HFe] TXRUON 9 1A H T & 529 E e
%= 5b= TXRU7ZF B SHE U elementol] 172 € WA & YERI T

=, &= 5b9] 79, ¢HE| Y elementi= ¥ TXRU®) 42 ).

%= 59 4], W= analog phase shifter®l] 9] 3} 738l %| = A4 WH & YEFAT

=, Well 213} analog beamforming®] ¥-3Fo] A4 ¥}, o] 7] 4, CSI-RS antenna
ports ¢} TXRUE 72| mapping+= 1-to-1 H£5= 1-to-many & = 1T},

NS 7HSHRS virtualization)

mmW ]| A] analog beamforming®l] ] 3l &+ A] A ol] 3}1}2] analog beam
Wk o 27k PDSCH 40| 7Hs 3}t

ad R, 71X 54 ekl 9l A A9l UEA AR dlo|H &
A&t gt

whel A, E Qo whelA] Qe EZ EH Z analog beam W &S U2 7] A A 3}
o] 2] analog beam W&ol Q)= o2 UEE N Al Al tlolg AF& 733
U= Sk

5 62 TXRU H AMH] 2 o] thefet A& &< vERdIH

= 62] 749, 256 antenna elementE 4575} 4711 9] sub-array & & A 5} a1, 7
sub-array©ll TXRUE 124 &F - 220f T3 A Q= o] & o & Fo] At

7} sub-array 7} 2-dimension Bl 2 & B 2 Z- 64(8x8)2] FMEIY element =2
T ¥ H, 57 analog beamforming®l] 2|3l 1552 37+ o1} 1559] 2] 7}
B ol s dst= A& AT = A Aot

=, 71X 5 o] Mz of ¥ = A& v o] o o' vro],
Shbs ] 2 b flo,

o] 5}¢] g o]l A CSI-RS antenna port 2} TXRU= 1-to-1 mapping ¥ S t}-2L
74 gkok

w}2}A], antenna port2} TXRU= ©] &} Aol A & Quj & Zt= Ao 7
A o ATt

T 6a%} o], =& TXRU(CHE Y X E | sub-array)”} &< analog beamforming
Wekg 7EAH, B -2 resolutions 2= digital beamS & Ad 5ho] 3l A1 4 ¢

-~
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[233]
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[236]
[237]

[238]

[239]
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[243]

[244]

[245]
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throughputS 5-7kA1 4 = ok
£3h g Ao A dolEH e WA (rank)E F7HA A dlF X 9
throughputS 5-7kA1 4 = ok

—

LS = 6be} 2o], ZF TXRU(QME| Y 3 E| sub-array) 7} TFE analog
beamforming W2 7FAH, ¢] G1-& ol ¥ ¥ UEE A ald
subframe(SF)l| 4] & Al ¢l H]o| & 40| 7}l %It}

% 6bol] A E ule} o] 47l 9 QEElL} R EE Fell A 27 99 190 A=
UE1°] Al PDSCH A& 938l AF-&-5far, v ] 271= 4 9 2¢] 9l+= UE2¢l /]
PDSCH %2 A&l AL-&3t 5 gt}

T3, % 6bi= UELN Al 74 %= PDSCH 13} UE29l Al 74 %] = PDSCH 27}
SDM(Spatial Division Multiplexing)¥ < & t}ebdT),

o] ¢} @], & 6coll A 9 o), UELC Al A< ¥ += PDSCH 13} UE2¢] |
4% = PDSCH 27} FDM(Frequency Division Multiplexing) ¥ & 4% 5%

A}

o)
DA

B EGHY X E S ARESlo] 3 G 9& AH) 2 h= A i ¢ty X E
o] o] 2] o G & F Aol AH] 2 EF= W] ol A cell throughput-2-
# o 3H(maximization)s} 7] ¥ 8}, UE®] #] A H] 223}= RANK % MCS¢l| et
Az = Aol v 5= 9l

S 7} UEO Al 53 o] B o] &Foll whebA i A5 %= W2 o] uh A
L=

VA S BE HHY REE ARSI 3 J9 S A S o 5 5 e
cell throughput %=5= scheduling metric-&- A 4FsFaL, QFEI U X E & o] A

e M)~ g o 98 5 9) & cell throughput =+ scheduling metrics

il

KeN
=

T

7| A w & 7 il g F el A& S 913 cell throughput B25= scheduling metric&-

A4 02, SF-by-SF2 2 PDSCH 7ol ol stz SHelu £ E 2] 7j=7}

scheduling & 312} 5ol WEG8}7] #l8}e], ol %33t UERF-E 2] CSI ¥ = o]
27

CSI feedback

3GPP LTE(-A) Al 2= el A3z, AL-§-2} 7] 7|(UE) 7} A 4 el g B(CShE
7| A F(BS) 0. & BasH s Aol of gl

A7 A, A DA EN A B(CSDEF 3H UES} QHELF L E Alolo] A= &= 4
A e el F2 ed S s 4R E $4
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o & E0], @ A A A] AH(rank indicator, RI), 3 2] 7 8 & X] A] Z}(precoding
matrix indicator, PMI), Z| & %2 %] A] Z}(channel quality indicator, CQI) 5-©| ©] ¢l
3 sk

o] 714, RI= A 2 9] & A(rank) A B.E YEFH W, ©]= UE7} 54 A (-0
A& EAl e 2EH Y N E et o] k& Ad e F |
# o] Y (fading)®l] ¢l & £L5] o] AAH B & PML CQIRY BE U] 1) 7| &
7}A] 2 UEO Al BSE 3| = H )

PMIE= A F3F 5AS w33 gho 2, SINR 52 W EH(metric) 7|02
UE7} d&ehs g1y g A~E vepdch

CQI= Ao A7 & Hetl= gho =, UubA o 2 71X =5(BS)7t PMIE
o] &S vl ¥ 7 U= T4 SINRS & H] ghrh,

3GPP LTE(-A) Al 22§l ol A 7] 2] =& <=7l o] CSI & A| 25 UEe) Al A4 3
AL, 7p A 2o th 3 CSIE Bal kg 5= 3l

AZIM, CSIZEA Az VX wr o B o] A5 54 545 919 CSIRS%}
H 5745 9% CSl-interference measurement (CSI-IM) A1 © &2 G-A] Fl T,

Tx-Rx ¥ 91 ¥H(beam association)

Network- &l & celloll A AF-&8} 1A} 3Fi= (22 eNB7} AFE- 3 4= 91+9)
beams®l] ™) ¢+ measurementE UE7} -8 31 =5 3171 3] ZF beamo] 484
known signal (e.g., measurement reference signal (MRS), beam reference signal
(BRS), beamformed CSI-RS (channel state information reference signal) ¢ .=
T 2= gl om, ol sell A3z Mol Mol S 93] BRSE FH AThE
M) HF A 0w AES F gloth

71¢] 31, UE+= BRS 9] measurement= Z-3l UES] Al % g3l eNB Tx beam=
A 2= 9lt),

UE2] Rx beam7}A| a1 & 4 -9-, UET= A & T} 2 Rx beam= AF-§35}¢]

measurement= -3 531 eNB 2] Tx beam ¥ UE2] Rx beamS 217 3l beam
}_%"(%)% /ﬂ EAGL 2= o)

= T M
ol o} A= jﬂfﬁ & 3 5} o] %, CNBQ]r UE2] Tx-Rx beam association-=
explicit3h Al =& implicitd} A 28E 4= 9

(HUEY A A7 7|4k o JF(Network decision based beam association)
Network-> UE®] 7] measurement A 3} ¢ X7} 2] Tx-Rx beam &= 3=
reportSF =5 A A& 4= 1T}, o] | reportd} = beam 232 2= AFA O
A o ¥ A}, networkell 2] &l (high layer signaling's-& &-3}]) signaling *] 74 L,
measurement 2 I} 7} 54 thresholdE Z ¥} 5}~ beam 318 B report s
A
oluf, 54 thresholdi= AFA ol A 2] % A 1} networkl] €] 3l signalingd -~
NS, UE *H =& decoding Ad 5©| t+& 749, UEY] decoding A 52 112§
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category 7} /4 2] %] 31, category'd threshold7} 4 9] 2 =% At}

T3 beam 2ol T $F reporti= 7] 4 Z/HE1=(and/or) H|F-7| X 0.2
network @] | AJol] o) & =3E 4= v} =&, o] A report A 72} A A
measurement 2 27} 47 @ o] 4 W8} St A §- event-triggered reporting S
G o= vt o], 78 w2 A el A o A Y network©] (high layer
signalings-& &-3l|) signaling® = )t}

UE:= ol A 1553k ih2fol] ol 244 (ahho] =& th5=9]) beam
association-S report3 5= A T}, E}—r/] beam index 7} report® 7 9-, beam'd
priority 7} ol 2 5 Qi) o & , A H A (1) preferred beam, -7 HH A (2n9)
preferred beam ‘5 % 2 FH = ¢H A ﬂ = reportE = AT}

(2) UE 24 7]4F R}l o FH(UE decision based beam association)

UE decision based beam association®l| A UE2] preferred beam reporting- %+A]

2F3 explicit beam association 7} -2 WA 0 = S=8)E 4= Q)

=4S 213 Rx beam 71 (Rx beam assumption for the measurement)

F7FH4 0. 2, UE7} reportd}i= best beam(s)~<> 5} 2] Rx beam-& 7174 32 o 2
measurement 2 3}o] A, TF=2] Rx beamsS 74 312 W] 2] measurement 2 3
T 2™, Rx beamo®l] th ¢t 714 - networkl] 2|3l configure® = At}

ol & 59, network®] 3FF2] Rx beam= 714 312 ] & measurement 2 & 37}
report&F 2}l X A] & 74 -9- UEi= E.+& Rx beamS- ©] 83} measurementE
-3 8} 3L, measurement 2 3} 5 7Hd £ (eNB) Tx beam= A1 83t 5 &l & Tx
beam measurement®]] AF-2% Rx beam®l] 2] 3+ measurement 2 3} 5 1+, 2nd, 3xd best
A IE report® AT

3, report¥] = measurement 2 7= 57 threshold & F 7¢F 41 . =2 A $H5F
= AT} o E E9o], UE7F &4 Rx beam 2. & measuredF 15t 20d, 31 hegt beam =
measurement 4k ©| (AFA ol A 2] = A network®ll 2] 8l configure®) 54
thresholdE % 3} 8}+= beam®] 1+ best beam Y 4 -3, UET 1% best beam7H&-

71 A= & 2 reportd T Q)

Quasi co-location (QCL)
urmo] to]El(e.g., PDSCH)E 41 & 1] 57 DMRS2} #-2 UE-specific RSE
Z(demodulation)-S &} %5 3= WS- 318 gt} o] 2 ¢ DMRS+= &l @
PDSCH/] scheduled RB(s)°ll o3}l 7t €7 2 %% 31 scheduled PDSCH7}F
A& = AIZE A1 Sl vk A S E 2R e DMRS AHA 29 2 d 4 =
A 7} &
T35t

T8 et dloll =4 A5 el 7FEAE A

& &0, MY F4= dl tol A 541 A e] 9 large-scale
parameter (LSP)®] 574 gto] B &35t o] & 47| scheduled PDSCH7} 1% ¥ =
time/frequency % & ol &= 4] 5= DMRSRFS. 2 ¢ 7]¢li= DMRS density 7} +-52
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F7F 3

wtebA, ol el gk kel -8 A 8] 9 sho] LTE-Acl A= o2 ¢} 72 RS
port+2] quasi co-location signaling/assumption/behaviorE g 2] 3} a1, o] ol u}z}
w4 AAE2A A 7 e A S A HskaL ok

=, 8hbe] QEHIY R EAFS] Al Eo] Y E = A d 9 large-scale 578 ©] UHE
el L EALY] A Eo] day &= A=Y Y FEE 7 dvhd, 2719 e
¥ E = quasi co-located (QCL) ¥ o] Jvhar =aj] =t}

o] 7] A, large-scale 5732 A A A4k, EEe] ), B A2 E Lt o] 5 H
B A A T sk o] g E 3k

S UETE QFEIY X E 0 WA 3& 78S 5= oL, AW Al o] stefolw g/
A &7 Azl et oty R E= EEe] Al
QCL=|°f 3}

-

PDSCH(Physical Downlink Shared Channel) A1 vl|38 31} 2} 7] E] (resource

mapping parameters
o] 2 M) Aol T 3k A .= 102 2 4 H (configured) UEL= UE 2
Fo1zl A Aol sl o -3 DCI %% 2DE 2= 7% ¥ PDCCH / EPDCCHe]
w2} PDSCHE t] s ahr] 18] 491 A% A1 el 213 4 7o) et g
K E7A] F-A€ 929l t}. UES= PDSCH RE w3 & 24317 Yall 2] a1, UE7}H
Type B QCL E}] &= -4 ¥ 74§~ PDSCH QFEll Y £ E QCL& A4 sH7] A3l
DCI =% 2DE 77 A% % PDCCH / EPDCCH®]| 4] 'PDSCH RE Mapping %
Quasi-Co-Location indicator' B =2] Ztel upg} A4 % vjeln| g & AF-8-3F 3l o]t
o-8-3l+= PDCCH / EPDCCH”} §1+= PDSCH®| 7 -%-, UE+= PDSCH RE "3 =}
PDSCH $FEY £ E QCL2 A4 38k7] 9 &l o1 vkl SPS 24 3}l th-3-3f:= DCI
X 2DE zk= PDCCH / EPDCCHeOl A A] A dhefu] B A|E S AR S Aot
o2} 3% 5%= DCI format 2D} 4] €] PDSCH RE Mapping and Quasi-Co-Location
Indicator fieldE Y} EFHA T

[3£5]
Values of: ' PDSCH Rk Mapping: and . :
Ouasi-Co-Location Indicator! field bescription

"00 Parameter set 1 configured
by higher lavers

roL Parameter set 2 configured
by higher layers

1o Parameter set 3 configured
by higher layers

T RR Parameter set 4 configured
by higher lavyers

PDSCH RE v|33 % PDSCH ¢tel|v} ¥ E QCLE 2 A 57 93 )2
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[288
[289
[290
[291
[292
[293

e e e d e e

[294]
[295]
[296]

[297]

[298]

[299]

[300]

[301
[302
[303
[304

—t e e

[305]

[306]
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setv| e 52 2 gebu| g A Bl th et A9 Als Al " e el - d ek

- crs-PortsCount-r11

- crs-FreqShift-r11

- mbsfn-SubframeConfigList-r11

- ¢si-RS-ConfigZPId-r11

- pdsch-Start-r11

- qcl-CSI-RS-ConfigNZPId-r11

- UEZF TDD M X Aol thal] -9 AlS 3hebr E eMIMO-Type 2 2 -4 ¥ 3=
74 $-, zeroTxPowerCSI-RS2-r12

PDSCHel ti 3t StE v} ¥ E QCL

A AE 5S4 RER- 1022 A4 H UE= AW Ao ¢teluv X E=
7-147F A1 =522 ] = (delay spread), =3 223 & = (Doppler spread), Doppler
shift, average gain % average delay®l] th3l 2012 A B 3 g Qlef th &l QCLo|2}ar
7t 4= At

A AL g FA B 198 ¥ UEE AW Ale] ohelu X E 0-3, 5,
7-30°] Doppler shift, Doppler spread, average delay, delay spread®l] T} 5]
QCLe|&kar 7F e 4= 9}

M AE SN B 100;%%“4&1 UEE QtHlY 2 E & 7-149F ¥
A Aol w2k PDSCHE H 29 817] #l8te] &9l AlS ket 8 QCL 52t
ofaf A= Ao thgk2 7ol QCL Bt & 5 stHh= 7 A "k

-EF A UE*L‘ A Ale] QFE| Y 3 E (-3, 7-30°] delay spread Doppler spread,
Doppler shift, "2 average delay®ll 3] QCLe]2}tal 7FA4 & 4= )

- B} B: UEi= 49 AT dehv qcl—CSI—RS—ConﬁgNZPId—r11 ol o &

2 H ¥ CSI-RS AH Aol s Frah= Qv £ E 15-307 PDSCHS} 1 ¥H¢
SHEl L} 32 E 7-145= Doppler shift, Doppler spread, average delay, X delay spread®]]
o3 QCLol et 7 4= 4]

LAA Scell®] 7 -, UE+= QCL type B2 A= Ao R o 45 A et}

Channel-State Information - Reference Signal (CSI-RS) # 2]

AE B2 98 TAH L 9 AT seb B eMIMO-Type & 2 74 5 %] &2
A vl A UEe] o 8l], UE= k9] CSI-RS A 14 (configuration) & = -4 =
o] q_

e R 9= A H I 39 AT 3] B eMIMO-Type & & -1/ ¥ 2L
eMIMO-Type®] 'class A'% A4 ¥ A H A 2 UEel thaf, UEE 3}rt2] CSI-RS
i TR 79 59

AE BE 9= FA I A AT o E eMIMO-Type & 5 /3 ¥ 5L
eMIMO-Type®] ‘class B'= A7 ¥ A1 A 9 UEel &, UEE= 3ty o] /g9

4>
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[309
[310
[311
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—t e e e

[313]

[314]

[315]

[316]

[317]
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[319

[320
[321

—t e e

[322]

[323]
[324]

[325]

[326]
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CSI-RS AH¢l A o =2 A0 = gt}

A 2E 1002 748 A A 2 UEe] o8, UE: sFu o] /2] CSI-RS
A A EE TAE 9 Ak UEZF CSI-RS 9 th 3l non-zero 521 218 -&
7Hg 8l oF shi= T 3hebr Bl &2 ZF CSI-RS AH T4l o] o g+ A9 Al
Al1ds g w8 A ET:

-UE7F A% 22 1005 -4 =1 CSI-RS A 14 identity

-CSI-RS £E 9 <=

- CSIRS T4

-CSIRS }\1 B 3L gH o) rrLH Tesiows

-UE7} A4 RE 92 A% & 49, CSIH =8 9%t 7] 5= PDSCH A 4%
75 Lo g UE 714

-UE7} AE B2 1022 49 75, 28 CSIZ 2 A 20l sl CSI 9] =&
1%k 71 PDSCH & & %ol th &k UE 713

-HFFCSI A B Al EE Cegro W Costi 7F 3h2] CSI 3 2 A 2~ o) T 3]
A AF A 1dH o2 FAE A k= e CSIZEA 29 ZFCSI
B sael Al Ed s 44

- Pseudo-random A @ 2~ A @ o] ¥ s}pefu| g e

-UE7F A9 A% e 8 eMIMO-Type & & 4 ¥ a1, eMIMO-Type©] CSI
2 A 20 g3l class AR A ¥ 25, CDM EFY 3hefu] E.

SUE7F A4 22 1002 4% 49, QCL EFS] Bell gt &1 Als It E
qcl-CRS-Info-r11CRS, T+ 3He}bn| Bl &2 7FA] = CRS $HH| U} £ E 9} CSI-RS
Rtelv X EE9] UE 7H4:

- gcl-Scramblingldentity-r11.

- crs-PortsCount-r11.

- mbsfn-SubframeConfiglList-r11.

8 UE7} CSI ¥ =& %53} 51 1dB 2= §l(step) 17 & [-8, 15] dB B 1 9] 74
# &+ W CSI-RS EPREC] © 3 PDSCH EPRE®] 714 ¥ H]&-o|t}.

o] 7144, PDSCH EPRE:= PDSCH EPRE®} 4! &4 RS EPRE#} 2] H| &0 #«&
E/\]Q = A B2 g 33t}

UE= A ™ Aol Foleh A1 g 9lef A CSI-RS % PMCHS] -4 & 7] o 514
B

el 2 EFY 2 ) A3t 4 71 2] CRS EE9] 3, UES normal CP case®l)
o} g M| E [20-31] B23= extended CP case®]] ] ¢+ Al E [16-27]]l €-3}= CSI-RS
configuration index & FA13h= A& 71t 8HA] &+

UE+= CSI-RS A4 14 9] CSI—RS QHEl L} 32 E 7} delay spread, Doppler spread
Doppler shift, average gain, "2 average delay®l] th3ll QCL®]&}a 7Fg 3 4= )

541 B2 10 2 QCL Bl BE 1+ ¥l UET CSI-RS A -4 ] ﬂ%—o—o}%
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[331]
[332]
[333]
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[337]

[338]

[339]
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qcl-CRS-Info-r113} &1 2+ ¢reju £ E 0 WA 3 2 CSI-RS A+ A o e dral=
SHel| v} 3 E 15 W A] 30-2 Doppler shift 2 Doppler spread®ll th 3l QCLo] &3l
7t 4= At

A B2 1002 1A H AL 9] Al akeb E eMIMO-Type & & 74 ¥ 2L
eMIMO-Type©] '& 2= B'&= A7 ¥ 3L, 4 ¥ CSI A & 7}==7} 3h&] CSI
SR A 2o tidl byl R} Wil QCL BFY BE 714 &= UEE= A9 AlS 3tehvl E
qcl-CRS-Info-r112] A}o]dh 412 2H= CSI & A 2ol o 3 CSI-RS A A&
TR Ao ® V] tEhA] =t

CEModeA =+ CEModeBZ -4 ¥l BL / CE UET non-zero %41 2 CSI-RS=
TAE Ao =® VI tshA] =t

Assumptions independent of physical channel

UEE= th 2] WA 4] &= & F 719 Qte| v 2 E 7} QCLe| 2t 7H8 &4~
L

UE&= A H 9 O]'Eﬂ 3 E (0 WA 39] delay spread, Doppler spread, Doppler
shift, average gain, 2 average delay®l] o 3] QCLol&}laL 74 & 4=

U7 e) A% J]u S g0] 242 98], UBS vl 262 415 o9l o] v
NE e Ao gtk g eist,

UE7} discoverySignalsinDeactSCell-r125 A 13} a1, &< gt 7] 2] o] G} <=0 A
A gl Aol 28 7Fs gk Al el o] Faprol A vl 2718 ] 41% 7]18F RRM
SA 02 UE7F 74 ¥ o o, Al7d g ol v 24 3l = o] 9laL, UE7}
A gl Aol MBMSE F4alst7] 8l A9 Alsel ol 74 ¥ A & 45,
UET tl =AW 2] A% A58 A 9]stal PSS, SSS, PBCH, CRS, PCFICH, PDSCH,
PDCCH, EPDCCH, PHICH, DMRS % CSI-RS7} &4 8} & o] A7it] ] Ao
el =AlE By Ad7bA] s Al v g Aol o8 HEu A &=

o AT T 2o oA, dl & B o] QCL Type BE A4 ¥ = vike]
scheduled PDSCH®} 317 6% = DMRS ] A 4 “5& W] 9
&)l & scheduling DCI A %] A 5}= 54 QCLed CSI-RS resource = F-E
LSPE& AFE S = A =5 Al ghstar 9}

A RE 2 g M| A ol A 312 8= New RAT (NR) &7 o]
AL A 7} &2 o Tﬂx—?‘l FejE oy 23 wvt AFgrh= oA
aperiodic CSI-RS 7 & W22 1123} aL Q) o] A, QCL CSI-RSZE A &-8-3}7] 9 &
RS density7F 7| =T B] @A 3] F-FHe 2 = k= Al H o] A

ET

[e]

T,
/\1 =
R

o=

_—

i

X = CSI-RS 9] A&

NR 24 ol A 318 3F= QCL parametersZ A4, Uh&- & 4 o] &= 37}
geolrdgd vk
- A 2 H(Delay spread)
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[343
[344
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[347]

[348]
[349]
[350]
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[352]

[353]
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- 522 2H(Doppler spread)
- &2 7] % o](Doppler shift)
- ¥ 3 °] 5(Average gain)
- o A A(Average delay)
- o 7} 5 (Average angle,AA):

AATH ol A QCLO| B4 % = antenna ports?Fell =, o] & E°] 54 antenna
port(s)ZFH FA %= AAE v¥ 0 2 I TE antenna port(s) 2B 2] A F
ANBE PR e wj o] = H kel (18] a1/ Al B E/sweeping 4 )
S g} (o] 9} Al gkstol) Ak Al A eka Al A e sk Aol
e olu|a 4 olek (olek ol EAAE 1] 54 Aol 54 S
olAto B BRAHEL on)),

AAT 9 E 9] "(Almost) Dominant arrival angle" ‘52| A 02 %

o)
DA

A=, 57 antenna portZF-FH 74 ¥ = A 2] 54 dominant (arrival) angle S7}
Attar & o, o] 2} QCL 714 7} ¢ UFE antenna portZ 7 =4 ¥ = A & 9]
£ dominant (arrival) angle-> 7] S} "7 ] (almost)" F-A}5l 0= v & 712

A
T 3

=, © 9‘r 22 QCL 714 o] 7h5 8 A -0l 241715 54 A A QCLed
RS/SSE Y E] 4% AAES "almost” LT & 521 Ao 88/4 28 % fr}=
ol Hlof, a8 4%l A7 FFd/s Aol 7hs st s dhrhaE g o] Q.

Angular spread (AS):

Two antenna ports{Foll AS 5 ol A QCLo| & 2 7] +=, &}1}9] port=F-F

FAY = ASTOE portZ2HH FAHE = ASERH 5 = 54 e 484
T Utk A S g

o] W], AS:= Azimuth Z/%3= Zenith ASEA] Z+2F2] &4 dimension'd & =2
Aeold 5 dAY A AeE 5 o, FEgt departure /W arrival
HAo A Z+7r w2 1= A g oE 5 )

AS 4o 4 QCLO| R4 % = antenna ports 1ol =, o] & 5] 5% antenna
port(s) =B 4 ¥ = ASE vF o E I tFE antenna port(s) = o] % &
NG E a8t AF & w o] =4 W ZF/sweeping 4 &= (L8] aL/HE= A 1 HFEl)
o= AY = (o) ok Adsto]) FAFSHA A shal Al A 2] dha= Al o]
7hs ke v 5= hvk(e] &F ol w2 e Wl A Aol 5 e
oo ® BAgHZ o).

=, 7371 AAZF B AL, (7FE) - ¢/ dominant beam directiong 9] 7] 5=
o] A, ASE (7] AAE A/ FE QR ¥ X ol of 3] Anjprt
Wl ukgko] B A Al =41 B =X ol #&F spefuE R A E 5= Q)

m

[ R= 1

New RAT(NR)®l| A 3= narrow ¢t analog beam< A}-8 3} ] beamforming gains-
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[360]
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[365]
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[370]
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subframe) 3 57 Wak ol EA3HH= UETE A 9 7 slthis ©@4 o] &4 gHr,
o= AN T E FAIEH=E FA1 7] (transmitter) B 5} o} 2}, 21 & & 5418}
A1 7] (receiver) SHN M L T U T4 1S 7hA] AL 17 w7, Tx e} Rx 3 4l

o] ¥H(beam association)©] A & A9 A5 A3s}rp WA e = 9l

iz
G

578 B g A ol A Al jbekis W o] A8 5= = V1A =3 W ZF Tx-Rx
beam 773 ¢ L # & YERAT

= 79 A v} o], 71X 51(eNB)7F M+17}] €] Tx (analog) beam(Tx beam
#0, ..., Tx beam #M)= T~ & 5= 9131, UE7F N+171 2] Rx (analog) beam(Rx beam
#0, ..., Rx beam #N)= -7 & 5= lvhaL 7Hg g

T 7oA, 71 A =3 @2 7F] Tx-Rx beam 74 o] 4] UE= Rx beam #2-&
o]-g3s}o] 7] X529 Tx beam #2°1 9] ¢t signale 218 W] 2l A ss =
AA Hot

HEH, Tx beam #2°1] 2] 8] A & %] = signal-> Rx beam #25 A| £] 3+ Rx
beamol| A= 74l AAso] AV HEEHA B A7 EAA

o] &2 Q1&}|, eNB} UE7} & 4 (measurement) -5 S8l 7F £ 4
}.0]3= (Tx-Rx) beam £3§}7H& ©]&-35%] PDCCHE $41 2 74, UE
] & (mobility), #] % (rotation), =} 3! (blockage) & 3+ 2 ¢+ channel 37 W3} 2 <13
UE”} PDCCHE A E8HA k= 4571 28 5= sl

eNBT o] &} -2 4F3He o}l 4714 o £ 3} 70| implicit 3= explicit WH O 2

A
¢ = ol

i

r,
ox 32

of &

2, o} ¥l 47FA4] o 5% eNB7} UES] PDCCH 7 % (detection) 4 3 & implicit 1=
explicit3h ¥ © =2 ¢k o= Q1= o &5 vEhdTth

# WA=, eNB7} DL grantE UEZ A 55} A 7, 8l UEZF-H
Ack(Acknowledgement) == Nack(Non Acknowledgement)E =41 5}%] -3t
Aol

- WA=, eNB7} UER UL grantE A 538417, ol & UERYE UL Hlo|H &
GAVBHA] 33 750l

A A=, A - Z A (channel reciprocity) 7} A B3 7 $- UL RS
measurementE 5-3f] UL Tx-Rx beam quality =74 ©] 7}53}, o] & 53l DL
Tx-Rx beam quality S & - 9+ 4 -5-o]t}.

Yl HA =, eNB7}(UEY]) H]5+7] 4] 3= 7] 4] beam reporting< -3l & 4| DL
Tx-Rx beam quality S 3}2}+3t 5= )= 7 F-o]t}.

upebA], 2 HAAM = F A A 3 Wt R Qe UES] PDCCH & A&
874 3}7] 918l 71 31 3H(robust) PDCCHE &= 8h= Wil & Al kgte}.

WA, B g A A o A A QFsE= PDCCH 741 9l 38l Al 2% spatial parameter©]]
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[385]

[386]

[387]

27

3l QCL indicationsa}+= WH ol off & 4 o},

H @A Mol = v A DS‘ 3l v} o} 7o) Tx-Rx beam association®] A} ¢]]

o] 0] & Network (NW)i= UE beam reportE 5-3f] 3l UE2] best 152 R E
kol Qivhar 7RG gt

NW+= UE®] beam reportE 7| HE2 2 ZF UE7} control channel®l] tf] ¢t blind
decoding S >3 3| oF &} subframe set-2- 7] Z UES| A] A}%l ol (MIB(Master
Information Block), SIB(System Information Block), RRC signaling 5 &3}°])
signaling®t = At}

4}7] subframe set®l] 4] PDCCH t] 29 -& ¢3¢ UES] Rx W A& 913, NW+
471 A g gk ule} Zho] A 2-F spatial parameter (e.g., Dominant arrival angle)©l]
3 QCLE A staL, o] & UEN A &&= 3

o] 7141, %371 A & spatial parameteri= PDCCH 1’4 T & ¢ DMRS Y]
ZHd o] BRSO AH 7 QCL H o] & HUEtl &= A RE 4 uje = 9l

=, /7] Al 2% spatial parameteri= BRS 2] A1 (SHEI Y} X E )3} QCL * ¢
2= PDCCH Y 5% 2 913 DMRS 2| #H¢1-& WEl = A K %+= PDCCH
a5 913 DMRS 9| A-919 QCL ¥ 9] 913= BRS| A& HEh= R =
gﬂ Al =] /\ ol q_

qE & 01 £ 74 BRS (Z+ MRS, CSI-RS)%} PDCCH & 2 & 9] DMRS7}
Dominant arrival angle (DAA) #+% ol A4 QCL ¥ o] A th= A H(5, A 2 -3 spatial
parameter) S &8l UET 3| BRS 721 W] Wak o &2 PDCCHE YAYE T 5=
=5, 7] Al 2-& spatial parameter= PDCCH U 29 & ¢ ¢ (UE2]) Rx Y &
BRSO Rx H1& &3l & = A== YehllF= v Hd = 9

webA], UET 737] Al 2 -F spatial parameter®]] 2] 3] 2] A| ¥ (FE+=, BRS°ﬂ tjf 3t
UE Rx Y17 QCL #A7}F 913=) Rx Y& 58l PDCCHE vl 29 & 4= 2}

NW 3FHo] subframe Wi oll A T2 2] A o] 4l E-(control symbol) &S 74 /] SFal
cell Woll 4] broadcast&} ] L} higher layer signaling-s -3l 3}l & control symbol 2]
7N<E& UEZE indication® = A TH(E+=, LTE®N A ¢ PCFICH(Physical Control
Format Indicator Channel)©} 7 ©] physical channel2- ‘&3l control symbol¥] 7} +&
UEZ o< 4% 9 uh).

oA e, NWiE 9 A 7] & & 1]5:27] 4 © & subframe @ control symbol 2]
5 UEX= signaling®t 5~ At}

o] = NW7} subframe (set) '8 = 4| 2 T}E control symbol2] 7| & &d3h-&
ow e = ok

qoF sl UESRe] Al 27 of) th gk W5 7d o] star, UEel A o] 524 Al =7}
&3 7§, NW 51H-9] control symbol 72 UEZ A A & 4= 9]

o] 7%, /871 subframe (set) Wl A4 W A - symboll| ¥+ PDCCH7} A 52 <~

.o, 7 HA symboli-E| = PDSCH7} A %42 5=

o] 7141, %471 UEE control symbol'd 2 4] 2 TFE Rx beam S+ & ¢ ¢ Rx
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[396]
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[398]

[399]

[400]
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beam-S- 4-8-3}o] PDCCH®I| o} ¢t blind decoding &2} =3 & 4= Q) T},

o= I th& oM &, UE7} A & th& Rx beame 4]-83}] bind decoding&
T8 3= 7 5-, control symbol H 2 A & T} Rx beam& 7} $F 7 A
& ZF(search space)7} A 2] ¥ r}har A8t =5 A}

o] slol A, T} gt A Al o &8 &3 UE7} PDCCH ¥/%+= PDSCHE F415}H=
v o] ) 8f] 2Fy E-r),

A, (1) Multi Rx beamE % PDCCHE- blind detectiond}i= W (A 1 A A] o)<},
(2) single Rx beam .2 PDCCHE blind detectiond}= W (A 2 A A] of))ef] o 3l
A E o

A7 Al 1A A] o] =, Multi Rx beam= % PDCCHE blind detectiond} = W1 2
kA A A 22 spatial parameter®]] T 3l QCLO] <& Al 8= %] ((£1= Al 2% spatial
parameter®l] T3l QCLO] A7 ¥ 2l3=4]) o] ol whe} Wi 13 W 22 3
T 3

271 /\H =% spatial parameter®l] ol §F QCL-2 k3| (PDCCH /%= PDSCHO])
ol &) W 2] A](beam indication) &2 & & = 4= T}

ols} AA| o Eoll A 7] %= 54 time instance Al 4 & (4l: control symbol
)2 ] A A g W2 A ZA, o]l gHY H ] eFar, B g A A ol A
A Fal= W XA A A& 'H % 2] CORESET(Control Resource SET) B & 2/
PDCCH monitoring 274 & 574 49 AT A 1€ & w7l 2 slo] Alwd 5%
A

o] 7] A, CORESET> = 3}= ¢ S ol] A wiweset el B-55 3 A ZE 4 & ol A

NSORESET ¢ {123} A5 X9 )

symb

7] N Gl N CORESET 3= higher-layer parameter©]] o] 8l ZH2F Fo] Xt

2 olahol 4 71 H= B Y] 54 49l AF A1dY S )2 she
Rl X A] A7 el 7] Z3Fe] PDCCH7| A 4% &= £A control symbol 2/%E+= &7

slot number®l] &l 24 %)= A0 2 gal= 4= v}
o| & S0, CORESET #19] th3 1l ] A] £} CORESET #2¢] o 3+ ¥ %] A] 7}
golatAl A7 H aL, 54 slot A & oll 5 7] (control) 4=l %4 PDCCH7}

F21E 4= 9l

o] 7Z4-$-, 31 ¥ A control symbol-& CORESET #1°/| ™]-3-3}3= PDCCH7}
FA1% a1, 7 H A control symbol<= CORESET #2¢]| t]-&-8}+= PDCCH7}
FAE = A S, B A Ao A Aetsliz Aol sl B2 i E e 4

Kel
i
control symbol '8 & HE & (1= S g Z o) Wl XAl Qo) wa) 2849 5= gt}

A 1AA o
(H]—HJ 1
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[404]
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[406]

[407]

[408]

[409]

[410]

[411]

[412]
[413]
[414]

[415]

[416]

[417]

29

HHH 12 beam indication©] & A 6FA] &= 7 §-(HE = Al -3 spatial parameter©]]
tf 3l QCLo] &Al3HA] &+= 4 9-), UEZ}F Multi Rx beam+ = PDCCHE blind
detectiond}i= WA o] #3F Fl o]t

UE7} Multi Rx beamE = PDCCHE- blind detection(*E+= blind decoding)d}+=
A Al 1 5 2F X = 'Multi Rx beam PDCCH blind detection mode' 5 2. &
_:_JL_z?:l =] Z,: o) q_

oAl @3hH, W 1.2 UEZF PDCCH blind decoding(®E = blind detection)2- ¢ &l
Rx beam®l] &l indication©] Oii o default .= 2 %25} = Aot}

o4 "Tx-Rx beam association' -4l 4] A gl u} ¢} o], UE:= BRSY
measurement= 23] UE®] Al 4 &3} Tx-Rx beam 232 AHE 4= o},

o] 774 o]] 5] BRS 2] measurement Z #}of] whd} Tx-Rx beam &32
-9 (priority) & A 3 7~ At

UEE= NWEZE 2 A1 E A9 X7 9] Tx-Rx beam % 3HE-& o -2} Tx beam
A RS 7] NWE H 3 (report) & 5=

UE+= &4 subframe setoﬂ 4] PDCCH blind decodmg S e A4S PDCCH
T21E& A8l E5e] Rx W ol o) $F indication©] §1. 2 control symbol H = Tx-Rx
beam Z3H(E2 -2 3}= Tx beam A H)S H313 oA of] o $3}=Rx 1o &
PDCCHE *.U E| % (monitoring) %= blind decoding §+}.

UhA] e, UET Tx-Rx beam Z=39] (report) priority©l] whe} -2p4 02
)-8-3F= Rx & 44 3}>] PDCCH control symbol®l| T3} blind decoding 3+t

<2, UE9] default mode = 2] &% Tx-Rx beam =32 X a1 A 5=¢]of u}a}
24 0 2 o558 Rx Y12 A4 % 814 control symbol ¥ & PDCCHE: blind

decodingdh+= A2 on| & = 3

(H]—HJ 2)

ok, W 25 A7) beam indication©] <& A 3= A §-(F = Al 2-F spatial
parameter®l] o 3l QCL©] & A 3F= 7d-%-), UE7} Multi Rx beam& & PDCCHE
blind detection}i= BHH ol #3F Ao},

< HhH o3= ok A W 13 T2 A, &4 subframe setol] 4] PDCCH
vz e 93 UEQ] Rx Wl Aol thall, NW7F 4}7] A 28 spatial parameter
(e.g., Dominant arrival angle) %= “7] beam indication®l] o $+ QCL-& A4 3} a1
o] & UE°l Al ¢el % ¢ 24 UE7} PDCCHZ blind detectiond}3= A o] T},

o] 7] 4], UE<= control symbol ¥ 2 4] & & QCL A4 &3l A= & Rx
beam-S 483} PDCCHel| tl 3} blind detectionS 5~ & 4~

Ei= A7 UEE A Y AS A219 %S 58 CORESET 'E & A2 o W XA
AL FABE 49, ZF CORESET) t)-23}= PDCCH7} Ao 3t 54 A1 4
H(ol]: control symbol ', slot number )2 T2 5= 45, 7] UEE ZF A1 4
H 2 A2 UE RX beame 483t PDCCHeIl ™ 4 blind decoding(*E+=
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[418]

[419]

[420]

[421]

[422]

[423]

[424]

[425]

[426]

[427]

[428]

[429]

[430]

[431]

[432]
[433]

detection)& =3 & 4= 3}

¢} #o], CORESET H /‘}O]@\Q AN A3 PEsle] B4 AF(EE E4
Ayl el B4 A& H A & T} beam 48] U3k concept T4 3= A A]

o| So| & F5} A 489 4= 9,
T 82 E A Ao M A QFEh= Ao A& HZ A 2-& spatial parameter©]] of] 3t
QCLe] Z+zF A4 d A e & vt
5= 8l A, PDCCH 5+21-& 91 ¢t control symbol<> 2 symbols(A HA| 2 5 H |

A]E)o] SdE AL 5 4 9)

UET Z} control symbol®l] A 21 } QCL 1 (e.g. dominant arrival angle 1)3}, QCL
2(e.g. dominant arrival angle 2) g H.& o] -&3}o] A= t}& Rx Hl ol ff g search
space S 5 {4 2= 43151, PDCCHel o F blind decoding S 73 & = )

471 QCL 13} QCL 2+ dynamic3} 7] (PDCCHE- monitoring3}= subframe) ©|
XH A subframeol] 4] NW7} UEZ L1 signaling == L2 signaling-&- &3] 2153 =
A

E3=, 4F7] QCL 13} QCL 23= semi-staticd} 7] L3 signaling @ & A4 5= 9lv},

o, A ¥ A control symbol-& primary PDCCHE ¢} control symbol 2,

H A control symbol< secondary PDCCHZE 9] §} control symbol & 4 2] 3+ 5= 91T},

o] o, primary ¢} secondaryi= UE<] blind decoding-&- ] 3+ search space 2]
priority = & 1| & 4= Qi)

%= 81|41, Primary PDCCH+= QCL 12 A7 ¥ 3 HA| symbol2] DMRSE %5l
U] e w | secondary PDCCH+ QCL 22 A4 ¥ + H A symbol2] DMRSE

T Ha2gE 5 3

whdbA, UES= 7L7L4 search space S Z} PDCCH2] H] 2= 93l 5 H 42
DMRS 525 48 3t}

of| & E0], primary PDCCH= eNBol| 4| 3l UEZ 2] best Tx §1 2.2 52 4=
ANom 1o th-&3F= Rx ¥ AA S #13l QCL 10] A7 ¥ a1, HHH secondary
PDCCH<= primary PDCCHZX.T} robust$F PDCCH 418 9] $F A ?-_ second best

H1(=--& multiple best Tx beams) 2.2 A 42 4= 9131, “19])
*é?é% 93l QCL 27t 4782 4= qdth.

CRA] 8, %471 PDCCHS %41 W12 eNBS] 227 & o) whe} ¥4 715381,
Z1oll i UES] Rx W= QCL A A& B8 HA =244 5= 9

¢}, secondary PDCCH<= primary PDCCHel| H] 3] T] < robust ¢+ MIMO
scheme©] A-8-2 4% it}

=, HH 2= QCLE =-3] (PDCCH) Rx §! A A o] 7}ssfL 2, HIH (o] H] 3
eNB2| PDCCH A+ -&&°] U AF2-& = Atk d3lo] AT

AW}

;V“:
Q‘L
e
=~
T

F7H o2 A7) HPH 290 A best Tx-Rx H! o] blockage = <13l primary
PDCCH7} A& 5] %] &38}al, secondary PDCCH®] v Y 7t 7} e -5l T}
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o] 74§, UET best Tx-Rx W o] 4] ¢tt}al b5} a1, secondary PDCCHS| 4]
18- overridedte] PDSCH 441 Hl 0 =2 o]- &3k 4= 9},

t}A] @&, UEE secondary PDCCHE 913 DMRSE PDSCH =418 ¢ 31
DMRS £ 52 Z95l0] ALe3t 2% 9t}

b 2, 437] 9 20 A UEZ} primary PDCCHE 4% %+ 7 -5-, primary
PDCCHY] 41 W1&- overrided}¢] PDSCH <=4 Wl 0 & o] &3 4~ 9}

©]i= primary PDCCHZE 9] 3t DMRSE PDSCH =412 9] 3F DMRS &%
Sfoto] AHEE g hth= Y]t}

A7 W 1 2 HEE 200 A, Primary PDCCHOI 4] 8l & UE9] configured ¥ DCI
743 E7]- 725 Z,:/\] =] z,: olq_

UE7} primary PDCCHO| A 7] %] = & 2 5§ configured¥ DCI J H. & ¥.5F
218 74 §-, UES= secondary PDCCH#] blind decodings A &3 = Sl T}, =, o]
B4 S 58 UES] PDCCH] blind decoding®l] T 3+ B335 & ok 4= g1 A €}

P}

A 2 A 4

A 2 A A] o] = beam indication©] & Al 8} = 7 §-(FE& A & spatial parameter©]]
tf gk QCLo| EA5F= 7 9-), UE7} single Rx beam .2 PDCCHE- blind
detectiond}i= "H ol &3 Al o]t}

o] 7] 4], UE7} single Rx beam .2 PDCCHZ blind detectiond} = & 22 'Al| 2
&2} B.=' 1= 'single Rx beam PDCCH blind detection mode' = %8 2 5~ LT}

UE<= control symbol ‘¥ & -5 U $ QCL A4 & &3l 53¢ Rx beam 483}
PDCCH 741 522 =3¢ = 3l

UET Y3 QCL A o = <13l Z control symb019] search space & U] A9 &
#3ke] 2} control symbol2] DMRS 53 ARE &-73 5 )

A 3 A A 4l

Al 3 AA] o= UEZF (NWell 9] &) A Al El Rx beam®l| 3] @3}+= PDCCH 7 Y
& {H(search space)?] AU-(part) S 7 A 5}= W ol ¥t Sl o]t}

Indicated Rx % ©f| th 3l search space mapping-& E-3ll, UET 34 3119
Y 3 H-of] tf &l PDCCH blind decodingS- 53 & = At}

o] 7] 4, indicated Rx ¥ 2} 73 A - 12] w3 (search space mapping)-> higher layer
signaling (e.g. RRC signaling)& &3l 3l UEZ Al || configure® = AT}

=, 9hA A A 2 A A o= UE7F 2.5 PDCCH search space & decoding 3=
HHH QI HEH | A 3 A A] o] = PDCCH search space2] 4 42| search space®?r
decodingd}= "H o] 7] wj+7-¢f|, UES] PDCCH decoding®l] tl ¢t F-&}(load) E W&
4= a1, 234 0 7 UEQ] powerE savingdh Al ¥t}

o2, 94 A new spatial parameterol] )3l & U] 74 4 0.2 A3 E o)
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}71 new spatial parameteri= QCL indication, beam indication 5 0.2 T3 = +5%

=5, /371 new spatial parameteri= BRS 2| 29 #} PDCCH 2/%+= PDSCH A} 0]
QCL = o] 3l &5 ¢el 5+ parameterE 273 Q)

Al A A X &, PDCCH t] 29 S 9]¢k UES] Rx beam A 4 (configuration)<
#3ll, NW+= 54 BRS (e.g., mobility RS (MRS), synchronize signal (SS) block,
CSI-RS)¢} PDCCH & %% $]3 DMRS7} &-7F4 0 & %_‘Prl"%— (e.g., Dominant
arrival angle (DAA), mean of arrival angle) QCL ¥ ©] 21 t}+= A B.(QCL indication
£+ new spatial parameter “=5= beam indication)& UEZ %35}l /7] UET
3l g Rl 71 %38k 471 BRSRx ¥l W&o 2 PDCCHE v 29 & 4= .

A}7] NWi= QCL indication(®-+=, PDCCH ~41-& ¢ 3} beam indication)-S
dynamic3} 7] (3] & QCL indication®l] W2} PDCCHE monitoring =) ©] 71 XH #]
subframe©l] 4] L1 signaling "=+ L2 signaling ©. & UE®| Al A& AY, =2
semi-static3} 7] L3 signaling ©. 2 A &3+ 4= ¢}

(1) 71 QCL indication-& L1 signaling(&ll: DCI)?-_ AEST A5, 71 A=
dynamic}A| DCIE 2=A1& % & 5= vz 432 A2, DCIC payload size7}t
ol A A Al H b= @ o] LA gt

(2) 371 QCL indication-2- L2 signaling (MAC CE)Z 7%+ & -, DCI payload 2]
size7bF AA = A= Sl 2 7Hs ek 7 g o 4] S 2 L19] signaling©l] ] &l
latency 7} A o X th= @4 o] EA) gkt

(3) 471 QCL indicationS- L3 signaling (RRC W A| A|)Z 7} & 7 §- DCI payload 2]
sizell o gk A &k g1« 7k, RRC WA A= At A o2 I F7] 2 g7
m ol 7] A= 2] PDCCH 271& % ol A7} Shvka= @3l o] Sl

webA, A7 (D) WA 3ol A 2 a3l S A A8 FHshr] AEl 919 3714
7 §-& Z3}H(combination) 5] NW = 754 © 2 UEZ QCL indication-S-
signaling®t = At}

o & E°], NW= UE®| PDCCH 5418 913 N7) €] beam set (<, beam
group)= A4 A 3}31, L2 signaling *=5= L3 signaling= -3l ©'&ol] 7] slot (5
subframe)"} T} ©] ™ beam set 2. = PDCCH 74! W& A4 s of 8l+=4] &&=
A

R} G344 o2 NW N7 2] beam setl] priorityE 7] 3 ¥ A] beam setl]
o &l A 3= 4<] vl 5=9] slot number v} A 5}a1, T W A beam setel] o 3l A=
791 M52 slot number W}t A 7g 8= WA © E beam setv} T Al B oF ¥ =
slot®] =71, slot number®] vl <=9l t &l x| & 4= 3}

o] o} 2 Wi 2, 747} 2] beam setoll 574 & “o“—]] o= AALP A G

T o, qkeF & glot Yol =418 oF %] = beam seto| A A (& FHE,
overlap'd) 74 5~ priority == "] &] %74 ¥ Ao upe} Td-S beam set2 A
2= 0)

T A



WO 2018/128351 PCT/KR2018/000038

[465]

[466]

[467]

[468]

[469]
[470]

[471]

[472]

[473]

[474]
[475]

[476]

[477]
[478]

[479]

[480]

[481]
[482]
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0] # 3 beam set-> £ 4 BRS 3= BRS ol th-2 %= W AR 4=t}

PDCCHE =4138}= slotoll A th= 71 2] beam set7} A4 ¥ 749, 71 A =2 L1
signaling T=5= L2 signaling-& &3l @&l 7] o™ beam set 2.2 &l PDCCHE
T 8] oF %] =] dynamicd} 7| indication & = 1T}

L= A7 EA slotol] A4 EH E4 beam set W F-oll A o] ™ beam 2.5 4241 8] oF
¥ =45 UEZ indication¥ 4 21 t}.

PDCCH =212 9] 3F N7 2] beam set (52 beam group)- A 4 3}= 14 4 <l
& ol ff Options = &ol A E = At}

(Option 1)

Option 1-= PDCCH 5412 9] & N7l 2] beam set (-2 beam group)< TH&2]
beam reporting 7| WF O 2 (*(H 9] 7] X =1 signaling §1°]) 2 A 5F= Wy o},

o & Fof, @to] M7 9] beam A X.E reporting 5h= 74 -5, NW& M7l 9]
ek 4 H 9} RSRPE ©]-8-3Fo] M7Y 2] beamS- N7J| 9] beam set 2. = mapping®
ATk

o & E0], RSRP7} 714 & Hl A HE A WA beam set.2- = mappingd}al,

YU A M-171 2] beam& 7+ ¥ A beam set > = mapping& 5= $)

7] mapping %212 7] A o 3 whiko] AL of) of<rg HEA 0 7 ks
o] Fold 4 Ut

(Option 2)

Option 2= L3 signaling (RRC H| Al A))E F3ll A7 ¥ N7 2] beam setel] tf &l
7] A =r0] L2 signaling (MAC-CE)E &3l
g4 3}/m) @A S}(activation/deactivation)-S A] A| 5} beam setS 2 4 6}5=
"R ot

o] w|, H] &4 $}(deactivation) ¥ beam set®l] 3l B3}:= slotoll 5] UE:= PDCCHE
T8RS default((E5= 1 2] 2] 4 ¥ priority©l] w2} th A beam
set 2= PDCCHE 418 = 9l th.

(Option 3)

Z+7¥ 2] beam setol] T3] 7] A 52 2 Q of w}} beam set 2] beam= L2
signaling (MAC-CE) *=+ L3 signaling (RRC " A| A)& &8l updated} A o 4| &

A
T At

o & 50, 5 702 beam set= A 2] 5}a1, Zh7} 2] beam seti= {#3, #8), {#8, #4} 2
714 gkt
Aol 2w ARE 7HX @de o sl A WA beam set2] beam A H.E #1112

update 3} A 1}, S-& T} beam A K5 F713}4L, 7] beam A B 2] 2 A & L2
signaling "=+ L3 signaling= &8l XA & 5= At}

(Option 4)
71 A =& @2l Al L1 signaling(DCDHE %3l 3l 4 slot2] beam setoll A 57

beam-2- indication 3l &= 4~ )
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[483]

[484]

[485]

[486]

[487]

[488]

[489]

[490]

[491]
[492]
[493]

[494]

[495]

[496]

[497]
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o & 0], A HA| beam set®l] {#2, #4, #9, #512] 47} 2] beamol] 3t A B &
7HA AL )& A5, 714 =2 2bicg ©] 83519 beam set W] 574 beame
dynamicst Al A1 & 5 A

d & 51, 7] 2bit= '00(&4 A A "D, 01 A "D, 1o/ A A 7D, 11 (]
A RHE AGeld 4= At

qkoF &l & slot2] beam setel] shute] W A B TF w1 918 -9 NW2| DCI
signaling-= A &= 4= 9) 0, H % 9] signaling©] §l& -5 ©'¢-2 beam set
ol A w2l 2179 ¥ priority©ll whe} A WA beam 2.2 PDCCHE G418 =
o]

UJQF, o) FAlel of g 7o) ] Wk
71 A =& 7371 signalinge bitmap & 2] &

O

(o3

% PDCCHE 44138h= 2%
AN 5 A

w jo

o & Sef, v Eqle] [100 1] 49, o3z 3 A Rx vl WA Rx W o2
3l slotoll A PDCCHE F=213H-& o n| &k &= gich,
wk A7) L signahngt (PDCCH 5241) o] A X (>=1)A 4] slot =-& subframe <]

PDCCH= 7% 4= At}

kA 4 option=(Option 1 W A] )&= A 52 AA7F Al 48E
o, thekst 230 2 PDCCH 5412 9] 8t beam indication(*t = QCL
indication)©] A€ 4= T},

gk, 9bA A gk vl o] beam set W ol B % B.i= BRS (e.g., mobility RS
(MRS), synchronize signal (SS) block, CSI-RS )& YEFH M, beam #3, #63} -2
beam 4 H.= o] 3] 2] HolE 9 &) eI Aoy, 212 RS9 resource index,
resource index/antenna port index H£= IDE Y EFE = Sl T},

2FA] 2FF Option 191 thal 5 T -4 4 o & Abs B.r},
bA] g & ube} o], 71X 52 UES] PDCCH 412 918 N7 2] beam
set(Z-Z, beam pair link)2] ¥ “d 2. & UE<] beam reporting-S- ©] 83} 4] beam
informatione Y Hl o] E stAY A G &l = o At

ol m, NW+= UE®] beam reportinge Y% © 2 beam information©] ¢ €] o] &
HAY A4 EH A =& confirmdl 7] 9 sho] @dol Al H & 9] signaling& E 3]
ol & 2= 9]

o 714, 771 confirmel] o] & ¥ Al %] = DCI %=+= MAC-CEE tHgel Al A &=
T Aok

=, 71 A =2 Z2E 2] beam set (2, beam pair link)2 ] A &= DCI®l 47|
confirm®] 852 1bitE F7F3Fo] @idol Al 247t2] beam setol] T 3l update ] -]
gk confirm JHE & 5 A

d & £, Z+72F9] beam setol] W1 4 X 7} shA s B o] N7 9] beam set©]
21 aL, M(<=N)7ll 2] beam reporting-&- 55} Z+Z}+2] beam set®]| reporting ¥ W
ARIFAA Z ol E= = 3

Llo Llo

S
=

0
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[498]

[499]

[500]
[501]
[502]

[503]

[504]

[505]

[506]

[507]

[508]

[509]

[510]

[511]

[512]

[513]
[514]
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o], 7] A =& o] ol tf ¢t confirmation messageE DCI = MAC-CEE &3]
1bit. 2. = M beam reporting®l] ™ &} beam set= 27 QU] ES A &=
dHFAY, & fE A 22 A beam set A1 -2 23 DCI A H.ol 1bit2
F7Fsto] 3l beam set2- reporting ¢t W A X 2 ¢ €] o] E & beam set <] 74 2}
Al s g AT

wheb A, A7) 71 A = 0 2 H-H confirm message S 54
reporting$t W AR5 7] 2 =2 3to] Z+7E2] beam setl]
A H.Z updated}to] PDCCHE 7418 = 9l

¢S peam

5 ¢
5 PDCCH 521 |l

ol &3 wAste] ol W& FUHE 7]

NR-PDCCHE YWY E 37| /% §} A A& 918, DCI A 19 %, MAC-CE
AlZ19 %, RRC A 1€ ¥, specification-transparent W/%= o] & A| 1€ ¥
WHES 28 A& v Al " R Eo] At E 5= v

71 {1 A A= b4 A new spatial parameter, QCL indication ¥} & ¢ §+ 21| <l
T At

A A, F0] 7 AE/& 3 3= NR-PDCCH Al 7H5 34 o o 2110 A
NR-PDCCH =415 A 8l| A[b/Fua= of o sl ol whak B3 2] 2/5E =
T o] AHEE 5= QT

271 A o2 2 F Al Shrestriction) S I 8171 918, PDCCH
1} 9] dynamic indication®l] tH3+ Ao} R} 3 B.7} PDCCH A% o] Aol AEE
Aol areE 4= Q)

NR-PDCCH 418 918 v F 1 1= 0] Sli= 7 -, DCl-only indication<>
DCI payload size2] #| 3t o 2 13l A2 && 4= Ao, RRC 74 3 g7 L1
signaling *E L2 signaling®]] 7] %3} 2 € indication®] 2182 5= 9}

o & 5], ZF BPL(Beam Pair Link)©] NR-PDCCH A] 7V/5= 5} 52/3-7F & <
FUEE A& RRC) 98 A= 5 e, 2 vheol 424 PDCCH W2
MAC-CE %+= DCI Al -2 | 7 22 54 Al-1d o 93] indicationd 5 2

&, BPLO| W = 7 9-¢| ¥t dynamic indication©] 7} &} T},

o] 749-, ZF BPLY] ¥l AR =W B g Ho| wfg} ¢hA 2 o2 ol E €
)

= N 712 BPL#} &9 |l Whek& RSRP/ CQI 7| ¥Ee] <A ¢ -8 0] 2]
A NS ] Bar g R = wsgE o= Q)

o] 71 A, NW(H= 7] A =) B.aL¥l Jlo] ZF BPLe| 28 5] =A] ] tf ¢
2l (confirmation)& UEE A& 7 Q)

NR-PDCCHe®l| 3t &2 W] XAl & a1 shar, 54 A 71¥ & (dynamic
signaling)<> th g B F st} o] S XA gkt

- ZF BPLoY| t gk Al E o] ] A e

-BPL =9 A

o
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[515] - R Wof o gt 7 BPL2] W ¥ 7 821 (beam change confirmation)
[516]
[517] ob#fl 3 6> SbA A A

[S18] [3%6]

Rx ! #1 Rx W #2 Rx Hl #3
DCI 0 O O O
DCI 1 0] 0] X
DCI 2 0] X X
DCI 3 0] X X

[519] @S PDCCH 5241 H1 @ & & N7H 2] Rx H(Tx-Rx beam pair, Tx-Rx
association® H1)o] A& 4= qlt},

[520] 3 62 DCI format®] 0~32.2 47) 7} A Ethar 7F4 813, N=32 W] 9] o &
ERA Al o]t

[521] ¥ 67 o], PDCCHE 5413} = Rx Y (Tx-Rx Y pair, Tx-Rx association ¥
Whnlc} blind decodingS =3 1= DCI format2- A 2 2 4] 4743k 4= )t}

[522] o| & 50], PDCCHYE F2 Rx W #1 2 A5 a1, Rx ¥ #29} Rx ! #3-2 ko)
robustness= ¢ &l Rx ®l #19]) v 3] 7] 57|52 PDCCHE 5218 4= Q)

[523] ojm, Rx W #29} Rx W #3. 0.2 A 52| PDCCHY! decoding .0 Z 4
ko] PDCCH decoding®l] ™ g+ load & R 5~ ot

[524] 7] Rx ¥ *H DCI format-Z higher layer signaling-& -8l 7] %] = 0] AL <]

A A8 =

[525] TESH A 3 A A] of] == UL(Uplink) PUCCH(Physical Uplink Control Channel)®l] 5=
<)
=, <& W pair link, Tx-Rx

( T
A A a9l

[526] & E°], PUCCHE F2138h= o] Tx M
association ¥ ¥)"}t} UCI format& A 2 v} =

[527]

[528] A 42X 49

[529] A 4 A A o = wo] 312 slot (<2 subframe) W oIl 4] multi-symbol
PDCCHE A] & T} & Rx BI(Tx-Rx association¥l W) 2. & F=418h= 49, 71 =914
A] 1 (beam switching latency)E 31 5} ¢] *H E] -4 E-(multi-symbol) PDCCH W]
AL 3 (time gap)= 3 3taL, o] & 9 §F T2 capability £ reporting 3F+=
g ol ¥k Aot

[530] 59+ - @AMl Agtel= EE A= PDCCH W A7 Ae 293 dH &
Lhebd Solt)

[531] 5 90l mA|H vle} Zo] vhire A5 o} E Rx { (£, Tx-Rx association ¥
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[532]

[533]

[534]

[535]

[536]

[537]

[538]

[539]
[540]

[541]
[542]
[543]
[544]

[545]
[546]

[547]

[548]
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W41 0 2 PDCCHE 413 4= 9ot

o], gttol] ubg} A =2 t}E Rx Y o] A & & paneldll -5 AY L=
)2 panel Woll Al vl wj ol & 3F= 9 o 2] 2] 91 (latency) = 213 OFDM
symbol 2] cyclic prefix(CP) Woll 4 § switching®] o] & 497} A& 5= ).

upep A, o] Absto A &l whido] sl slot (S-2 subframe) W o]
multi-symbol PDCCHE A] & T}2 Rx Wl 0 & =2181= 4 - E A 7F 2 A & 5=
A

ol & & astr] Hall, 71 A = higher layer ™| A| A (X£ 5= signaling)< 53l
AL ol el w@ide] Wl switching latency©ll ™ §F capability 2. & & @&
87 g

=, 471 W switching latency©ll ]l §F capability 7 2.1 ©@'do] AR o] RRC
HAIA S ol 7] 71 A= o2 ASE 5= Ak

o] 7] 4], Beam switching latency 7} &% threshold ©|/<! o 2
s @S aejste] 27 2 Rx Y 2 & PDCCHE 7413 4 55 & 9bs}
#o] PDCCH symbol& Alo] o)l AlZF Y (time gap)S &3 5= At}

471 A3 7Y (time gap)-> 31| OFDM symbol duratio
switching latency & 18] 3}o] AL A o] %] A ¥ time durationd .

M2 & Rx Y1 &2 PDCCHE Al 8h= @] A5, 7| A =7-& & vl
o] ¢t time gap®ll o ¥+ 4 B.5% dynamicd}A| L1 signaling == L2 signaling ==
semi-static S} 7] L3 signaling ©. = 7153 4= Sl T}

%371 Al 4 A A o= UL PUCCHON &= &4 3HA 483 = AUrh

of| & &9}, multi-symbol PUCCHE A 2 & Tx ¥ (52 Y pair link, Tx-Rx
association ¥ ¥ o 2 Fal18l= A9, @ (22 7] A ) 2] beam switching
latency & 313 3} PUCCH symbol & A}¢] €]l time gap& 4 2]} PUCCHE

A~ A
A% % 4 ek

=
it

Al 4 A A o oF A E W& otefj 9 o] FrHE A gt

NR-PDCCH 7 %2 ] 28 % = Z}'tH(beam pair link blocking)ll of] $F
71 317 (robustness) & | $HC},

- UE+= & A ol M7l €] beam pair link /3¢ NR-PDCCHE F. U B 8} &= =
T4 7 3

M>1. M2| # ) %k 4 o] % UE 5 3 (capability)ol] &3 5= 9t}

(UE= NR-PDCCH =412 98l M7l 9] beam pair link 5ol 4] 4 o] &= &} 2]
He A8 = Ao

- UE7} “d-°] ¢ NR-PDCCH OFDM symbol &l 4| A & t}& beam pair
link(£)4 ¢l NR-PDCCHE Y. UH I8l =5 744 5 St

(3}}2] beam pair link %2l NR-PDCCH TFE beam pair link(£)X.0F -2
7E] Alo] & (short duty cycle)= XU B H E T}

wor
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[549]

[550]

[551]

[552]

[553]

[554]

[555]

[556]

[557]

[558]

[559]

[560]

[561]

[562]
[563]

[564]

[565]

[566]

[567]

38

- T5=2] beam pair link /39l 4] NR-PDCCHE 2. U B © 3} 7] 9] %t UE Rx %!
A (setting) I} THE I EH = G AT Al1d® = MAC CEdll 9] 3
TAEAY, == A2 F7F A Al(search space design) ol A a8 € T}

S50l th @ oy o Az 91X = el Al A A o7 e
A0 ® AAE = Qv

o] &= UE-specific DCI ¥/% = 'group-common PDCCH'®| o] 8] A| 19 = 4=
=3

2

FUMN=E DL dlol¥ A d e 418 #&l, DL RS ¢HHLY £ E 2} DL t] o] &
A9 o] DMRS ¢t Y £ E Alo] o] F-3F QCL 7H4 9] indications A ¢] gt} RS
Sl Y E EE XA 5F= A B DCI(downlink grants)E- 53l #| A| € T},

o] 4 H.i= DMRS {FH| Y ZE €} QCLE RS MY 2 EE XA ghoh

A7 AH = HA A 22 RS EE resource IDE A A|SHA Y A H o2 E5E
T AT

o & &9, 7] AR (£ QCL indication) B=+= indication> =7 &5
PDSCHel| tff &l A 7+ B=3= t}2- indication7} A 7+ 4] &€ <= Q).

NR-PDCCH(Z:, NR-PDCCHE XU E @3l 74 W)oll tf ¢+ W indication 2]
candidate signaling %]+ MAC CE signaling, RRC signaling, DCI signaling,

specification transparent "2/ QA A HIH ol E9] Z3EU = AT

A S AHA] 4
I U2 AN 2 A, B A Ao A A ¢FEE DCIE o] £35o] PDSCH beamS
indicationd}= WH ol tf 8 & ¥7] & g}
é, Al 5 QA o= Alo] A3 dlol B A 1ke] W FA|of) gk Aot
A, DL d] o] €] Aol tha Tx/Rx o] DL #lo] el that Tx/Rx ¥ 2}

Aol A d =t Oﬂﬂrtﬂolﬂ Ad Aol Fde e A= 7%, DMRS

SHEEES Zo)7] Yl Al A 2 doje QY 525 98] DMRSE 373
F oo, Alady eI =EE T AaAZ = 1= NR-PDSCHel o g 714191
HARE ZAE Eart gl

%10 g A Ao A A qhahz g o] A8 S Qi Ao A R Y
dol e Ad AFeA AR & RS AFE s A& vEbdth

HhH o, Alof A d 2 o] E A el thsl vl # &% (decoupling) W& 3-8
A deolH W& HAA sttt B AFE = F At dE =
NR-PDSCH® o 3 A1) Tx 41 H]o] €] % &) S(throughputy& @4+41717] 914)
NR-PDCCHol| o 3+ 1 Tx & ®.t} ¢ sharps 5=

ek %100 Al E uke} o), T TRPEETH NR-PDSCH7} A4 5 +=
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[568] 913l DL v o] #4-2 93] NR-PDSCH Hl A H.3= 3] NR-PDCCHE =3
|

[e]

[569] o] A5, W 2~ o 7 3| Ao AL} dlo]H 2| Alo] el time gap©]
4 a5 ATk R 7EA R, A7 AIZE S R ool A e F e it

[570] o] &] gt 5% -2 beam switching latency©ll ¥+3F UE ‘5 (capability)°ll €2 A&
T UTH

[571] %, UE9] 589 wte} 12 PDCCHSY} 23} PDCCH A9, 1] 31 PDCCHS}F
PDSCH Alo] ol time gap< 73 o] 8F+= Alo] a1 & 5 Ut

[572]

[573] A W-golA 23 A, NRoI M E 52 £ E A El(dynamic point
selection) & -4 Sk(flexible) ©l] o] B Z%-2 2| &l A control Al 'd X data 2| d 2]
Rx $1(Z-2 Tx-Rx beam association, beam pair link(BPL))©] t}2 4] H A = 4=
A

[574] o] £ 93}, NR-PDSCH beam indication-> DCIE- -3l dynamics} Al 4 4= 4=
A

[575] /71 NR-PDSCH beam indication-> Rx ¥ A4 #-& ¢35l PDSCH ¥z & ¢ 3t
DMRS port2} & {4 S = (spatially) QCL¥ RS porta A Al 8h= A HE Ve
A

[576] 2}+7] PDSCH Rx W A& €13 DCI signaling®l] th3ll 4}7] PDSCH =41
#1314 = DCI decoding latency 2} %+ 2] A ¥ Rl o] PDCCH Rx ¥l & 1} & 7 -
ko] Rx W switching latency©l] o ¢+ 112 7} E @ 5}t

[577] 7] 22| decoding capability } ¥ switching latency©ll ¥+&+ UE capability
A H.3= higher layer signal (RRC W A] A], MAC-CE G)2.2 ALA o] 7| X o =2
Adstomy, s 714 5ol ¢har Qi 7R e = ATt

[578]

[579] o] 3}, PDSCH Rx W] A2 9l 3F DCI signaling®l] o 3t 4] 2 <1 WhH 2 o] o]
up2 gke] F 2ol o &j Ak Bl

[580]  PDSCH =41 H] 42 9] 3 DCI signaling 2] bit == ARl o] 44 ¥ PDSCH

G4 Hl (Z2 BPL) 9] el et v & 4= Q.

2}71 DCI signaling-& AF 4 o]l RRC, MAC-CE 5 2. & 474 ¥ PDSCH =41 1
(& BPL) Well A &4 4241 ¥ indication & = 971}, =& PDCCHE] 441
o2 A ¥ W pair group ol A 54§ pair2 521812 indication® 5~ )
[582] o| & 59, 2 bit2] DCIE PDSCH beam indications 4 2] & 7 %, '00' k-2 7] 7]

174 ¥ default Rx beam 2. & PDSCHZS <413} 74} %=+ PDCCH =41 W 3}
[e]
1

[581]

N

U3 Y] 0% PDSCHE 413 indication® 5+ 4T}
[583] '01' gk AL ol A ¥ secondary Rx (=< secondary BPL) 2.2 PDSCHE
Aehg vk 0 T

h

n
w
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[584]

[585]
[586]

[587]

[588]

[589]

[590]

[591]

[592]

[593]

[594]

[595]

[596]
[597]

[598]

40

10" 2 11 F2 Ao A E 3dRx {40 Rx Wl .2 PDSCHE +=21%H&
vetd = 2

o] ¢} 72 PDSCH beam indication®l] w2 ©hit 5212 ol g o} & 4= Q.

(1) 7] PDSCH beam indication®] '00' 2. %, PDCCH Rx W 3} 5 < 3 Rx
beam 2. = PDSCHE 41 ¢ indication & 74 $-

o] 4-5-, Tit& Rx W o] tf e ®H A (switch)7} & 28}#] 7] w39l beam
switching latency & 312 3} €3l DL data(%== PDSCH)E 213 4= 1t}

of| & &0, DCI decoding latency & 317 3}o] DL grant®} 3l & PDSCH A}o] <]

2 2 g+ OFDM symbol offset©] 'x'2}al & ], @& nH %] OFDM symbol ol A
71 A= & 2 H-E| DL grantE 7418 4§, W& n+xH A OFDM symbol ©] %2
g PDSCH7F A 2F HE+= = Al |l ar 7 o e == Q)

g DL Hlo]El 9] 4] A(EE Al )2 7] 1%01 DCIE %-3f dynamic3} 7
indication® 4= 1.2 1, 7] DCI= 7] DL H o] ] 2] =4l 0] & o] & naxH ]
OFDM symbol ©]%-2} i1 g8 8fo] 2| A& = 9]

(2) 7] beam indication®] '00' 2. & 4 7 ¥ o] default Rx beam 2. &, <& '01', '10'
EE=11'E A A ¥ o] PDCCH Rx H 7} t}& Rx beam 2. = PDSCH 41§18
indication & 4 %

’F7] default PDSCH 21 W12 AR o] RRC =2 MAC-CEZ 7] A5 9] configure
3| 5=, 3l g default PDSCH 574 ¥1-& PDCCH =41 Wl 7} o} & 4= Q)

olof thall, sl k-2 F7F4 0 2 Rx W 2291 A A (switching latency)%
& sto] DL data s 714 = S 2B 741 gk}

of| & &9}, DCI decoding latency 2} beam switching latency & & A] ol 31 &}
DL grant®} 3l & PDSCH 4] Alo] ol & @ ¢t OFDM symbol offset®] 'y(yi= xH.Th
AAY S 5 o) ehar 3 o, @do] nH Al OFDM symbol®ll 4] DL grant&

7| A= S BB A A9, 7] S n+y ¥ A OFDM symbol ©] %2 3 &
PDSCH7} Al 2 gtc}ar (i =2l fchar) 71 o) & 4= Q)

THoF DCI data 21 A1 Z 9] Y X|(HE= A1 4)9] OFDM symbol AX7F nr' =
n+y' B0} g 4§, @2 o] & FA|S}Al ‘n+x' ©] o] PDSCHE
A= S 2 HE A 4 ok

£+, DL glo] B 9] Al 9 %= 7] A| =7 o] DCIE -3l dynamicd} 7] indication 2
T %o, 47 DCIE= %7 DL o] 8 o] =41 91 2] 7} 4 o] & n+y o] ¢}al
g st AAE 4= 9

ﬂil

o E W 0 2 A7) beam switching latency% 312 3}lo] PDSCH beam
indication-< 3l & slote] o} ©] % 2] slot2] Rx W indication® 7}s3}t}. o &
E o], ntH A slotol] DCIE Z-&l n+x*H A slot®] PDSCH =41 ¢f] o 3k {1 indication©]
7]_.‘::6]— 2= O]

ol o, 'x' k-2 AFA ol higher layer signaling ©- = configure ¥ ™, %371 'X' 4L 0]
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[599]
[600]

[601]

[602]

[603]

[604]

[605]

[606]

[607]

[608]

[609]

[610]

[611]

[612]

[613]

[614]

[615]

0o A E A

FAE DL o8 AEE FH(E= F 7] £
NR-PDCCHE S8 tA o2 A 19¥d ‘Rllﬂr.

U:%} UE % Hl 3 J.U]/Z,l{\l% x].?lg}7 o
o 0 ¥ 3| = indicationS 3% = 3 of

NR-PDSCH H} ol =3, PDSCH *] 2
ﬁiiiﬂﬂﬂoﬂ”‘.fﬂﬁ%%vﬂwhﬂﬁﬁo
18k ZP CSI-RS A% ID, beam switching time gap % DCI

da7k ATk
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