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(57) Abstract: The present specification provides a beam failure recovery method in a wireless communication system. The beam
failure recovery method performed by a terminal, according to the present specification, comprises the steps of: receiving, from a base
station, control information associated with a candidate beam configuration for beam failure recovery; selecting, from RSs associated
with identifying the candidate beam, an RS having a quality level that is at least a threshold value, and transmitting a beam failure
recovery request to the base station on the basis of an uplink (UL) resource associated with the selected RS.
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1ots, lots; 5 Iot: fots.
N s?mb N f:s'raom::u N, :ugfifmc N :glzmb N fsrar_;e# N ssuobﬁ‘fmﬂ
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
u 0 1
i slots;zr slots a1 7 slats,u slots
N symb Nﬁrdmc L subframe A syib Nfrdmc subframe
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 =] A}9J(NR Physical Resource)
NR A| =€l o] A o] & 2] 2}l (physical resource)#} ¥+& 5lo], HH| L 3 E (antenna

port), A 18] = (resource grid), AF 2 A (resource element), A £ (resource
block), 7l 2] &1 I} E (carrier part) Sol 1dE 4 9l
o3}, NR Al 2=8lell A a1 5= 9l= 7] = ¢ XPJC of thaf -4 4 o=

i
Ir

= | L&kt XEA = Al
H 7 UES Aot} st etev X E Ao Al Eo] uky] = A d o
£ (large-scale property)©| TFE Qe L} ZE Afo] A E-o] SHEE =

=
Z2HE F24E & 49,2 719 ¢tV 3 E = QC/QCL(quasi co-located
qua31 co-location) THA| ol ATtarL & == UTh. oA 7] oA, 7] FH A 54
=9 2 HDoppler spread) T3} 4] 3 E (Frequency
shift), v 541 3}9] (Average received power), 21 EFo] ™ (Received Timing) -
Bt} o] & 55?: Fiasy
53 B g A ol A AlQbekis W o] A8 5= A= FA B Al A2 Flof A

JM 24 o i [o
fo no of i (T
(o]

N,
re
ﬁ‘i

gt ikH(Delay spread), &=

*] Y &= }% 18] E(resource grid)2] & o & YT
538 Farsh, Akl 22T Sk S Ao NN B E o ER
:rugﬂ% shife] Bz Qo] 14 x 20 OFDM A B EE T4 ¥ = 41 &
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[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]
[105]

[106]
[107]

A4 0.5 A% e, o] @4 A ol
NR Al =Bl o)l A A 4 5] = Al & (transmitted signal)= N NEPA B 2]o] &2
A E Bph S o1 ol 4Fe] AR e E5 9 24x, o OFDM A 250l o] 3}

AT el 1614, N < Vel o 4] Ve Ao A% el Be
WERU L, o], vl B2 A B8R ol e} ) Lol ah ek L ghol 5 e
49l
o) A5 % 4s) o], i B A 4% e} EE A skl 24
=7 AAE 4 A
= a3 AR o) A ASHES o] 48 4 gl b} FE
FHEEA E 2] 2= o 5 e
PR 0 S SE pol 0 A 21910 2 i
Zx(resource element) = A| 2 ¥, 1 2~ 4 () Z‘)Oﬂ odf AFA o =R A EHHEATY
o710l A, k=0, . NN —1= F3b= @ F Aol /1 2olaL, /=0
S ABEZE Y ol Ao AAE AT Sl A e 25 AAE
ol =, TE 2 (g 1)°] ol &dut. o17]0l A, 1=0,. N&, —1°] Tt
T ERA 4 D QY EE poll tiek A a4 (k.1

value) a7 of] &l G gt} =& (confusion)d A3 o] 3= 49 =& 54 <telvt

EE EE T RRA SN e Aol A 2Ep P M
= Haropd g0, 7345 $4 e o i e 4 2 2

35k 5] A9 E-S(physical resource block)2 5234 4 & AF2] yRB 12
A5 AR AL E R BT, T 9o G, Tel AR R E S
03B N, ~17b4 WE7h WA o ], Fnh o
™ 3 (physical resource block number) s @} 2F 8 A5 (k,7)KHS] A= F5H4]
132} gho] Frof it

(4111

k
Appp = NEE

12
L‘i‘i(subset)‘ﬂ% o]-g3ato] 4l EE% 6%3}55 A3 5 vt o] 1
dto] Al = AFetnE A E AL B35 3 (sen) >
ol A1 04
Nty —1

7HA HE 7} ulf A X T

AbskE] 9 Ao A ¥ (Uplink control channel
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[108]

[109]

[110]
[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

& o] A& A Ao} Al 19 Y (physical uplink control signaling)-= 4] o] 5=
hybrid-ARQ acknowledgement, CSI X.3L(CSI report)(7}5 5o} H
W 3 7 (beamforming) A B %8, @ 2~ A= 2 % (scheduling request)s -+ HHSH
T A ofoF gt

NR A 2=l of| A x| 1 &}= AFaFe =1 Al o] 2] 4 (UL control channel)®l] tff 3]
Ao F 7hA] HE ol

1

R Ao} AU L EEos] Ao R Ao AU A (E)
Z 910 A ¥b7] 7H(short duration)ol] 4= 4= gt} o] A$- ekl 3 | of
Ad-2 &3 Yol A ek = o] e A4 (UL data channel) 2}

Al Zk- -5t} 3} (time-division-multiplexed) % /%
T I & UhF 8K (frequency-division-multiplexed) ¥ TF. W7 3Fe] Abake =
Alof Aol thal], 5o 1 AE w9 Aol A

- &2 ek A Al o] A X (Uplink Control Information, UCI) ¥ Hl o] B &= H ol &
-2 UCl 2 dlolg of tfgt &2 #¢] 55 (Physical Resource Block, PRB)©]
THEA 9= 4 GHUE) 2 @ E Alolo A Fupg R ek F sl E

gk &5 U9 Aol gk dE 2 E o] #-& PUCCH(short PUCCH) 9] A] 7k
U} 3}(Time Division Multiplexing, TDM)E X 913}7] 98], &2 PUCCHE
d &3 U2 A E(E)o] Fol% 6GHz o]l A A AE =] o3&

whiko)l Al &) = WA Y 5 (mechanism)©] #] H T}

1 A& 71 ZF(1-symbol duration)®l] T3l A= H o] % 1) 2 A & (Reference
Signal, RS)7} th&3} = ¥ UCI®} RS+= =3 ¥-8 U5 3} (Frequency Division
Multiplexing, FDM) ¥2] © & =0 % OFDM 4] &0l U535 &= & 2 2) 5d e
&Fol A shaF e A(DLYAE A (UL) dlolH ¢k @7 7ke] PUCCH Aol 9]

2 B 7 2] o] 7+ (subcarrier spacing)©] & 4 ¢k 5 o] X H U}

- Aol £539] 2 A& 7] 7F(2-symbol duration)ol] 24 F ©7]7+2] PUCCH7}
AT} o] W, & U g Sl A 5FeFE (DL A (UL) vl o] B &}
w7132 PUCCH Alol o] A B 7 g]of 1+A o] 5 sttt

- Ao, 3 o] Folxl Ao PUCCH #AHl =5, Aol &
PUCCHE-2 &394 =01 % A4 7] {H(duration) W ol A4
HE-24 A A (semi-static configuration)©] #] 1 € T},

- PUCCH ARl ol = A 7+ & 9 (time domain), 53} % 9 (frequency domain), 2
g 753 Aol = Z= o 9 (code domain)©] EHE T}

- ©@7]2ke] PUCCH= @i 3ol A &3] €7HA] = 4= dt}. o] wf, ©@7]
Zke] PUCCH ©]% A 4 Q1 3] 4l & (explicit gap symbol)©] &2 & 35}T}

- 22 ek A W (short UL part) S %H= £ 3%(5, DL 54 9] < 35(DL-centric
slot))ol] thall, o] B 7} & Ak A Fi-ol| Al 227 & % (scheduling) ¥ H &2
UCT' % dlol B &= ahvto] ehide) o8 ot i3k th53lE 5 )

wEel e

—
= =
Uz shd

kas
(13
=

—1> rlo

iy

o]
AR
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[120]

[121] A0 AL E A A coverag) & AT stel el gz
AEEl A A 47| {Hlong-duration)ol] AEE = ltt. o] A5, F3FH A Ao
DS £33 o AEFE A dole Add Fat £ v53td

[122] - 2 o] &= PAPR(Peak to Average Power Ratio)©] W& A A 2 A 712] AFaFs] =1

Aol A 9 (long duration UL control channel)®l] 9] 3l & 1t¥] = UCI= 89 &5
T U9 £ 50dA4 Asd 5 Sk
[123] -] ERES o] &t A2 Hojk dite A
duration)(¢l]: 1ms) &<t & &Ht}.
[124] -G AR e] ARk A Alo] A d ] 75, RS9 UCT 119 A1 3
t}= 3HTDM)+= DFT-S-OFDMol| thaf ] ¢t}
[125] - 459 1 AHeFY 3 B4 (long UL part)2 &4 7Fe] PUCCH A 4ol o] 5=
AT Z, AAIZFe] PUCCH= 73k 1 A8 &3 (UL-only slot) ¥ 2 4 471 2
EEE TAHE 7R T AEES 2 &35 B0 diE A"k

=
]
S

o & A1 Al Zk(total

—o

Al =
[126] L1 EE2HE UcTel gEl, 471 UCIE N 7Re] £325(IN>1) ol A
T dom, A7 NN £33 FAIEe] PUCCH7} ]85 += &3 &oll A
A = ek &=
[127] - Aol % 71 PUCCH(long PUCCH)® t 3] PUSCHS} PUCCHS] 5 A
7l %+ (simultaneous transmission)©| X Y H T}, =, w0 g 7} S A 6Fi= A $-oll ==
PUCCH Aol o &k 3F = = A o] 7} A5 ¥ o}, 3, PUCCH-PUSCH A H &
Q] of| &=, PUSCHOI A & UCI7F #| o},

AN
X 1T
Sb it

[128] - TTI ol A o] &5 =314 % 3 (intra-TTI slot frequency hopping)©| A1 ¥t}

[129] - DFT-s-OFDM 3} & (waveform)©| #]-¢1 ¥ T},

[130] - % oFE| U tho] ¥ A] E] (transmit antenna diversity) 7} %] 1 # T},

[131]

[132] @7 3ke] PUCCH®} #7172l PUCCH Alol €] TDM % FDM-2 4 o & &}-9]
SFoA thE wdEol il Al ot F3b o ol A, PRB(ET tH9]
PRBE)= A& A Ao 2ol tf ¢t H A A &9 7] (minimum resource unit
size)©| tF. & (hopping)©] ©] &4 = 45, T3t A E S 2 7 2] o]

o] &} 3 (carrier bandwidth) &2 415 2] o8-8 4= 9l T}, gk vk 524 RS+

NR-PUCCH A %]l o]-§ ¥t} PUCCH AL & 2| F T (set)> 49 A%

A] 719 ¥ (higher layer signaling)©l] 2|8l A =31, AAH 3 U< PUCCH

A2 ek A Al o] A H (Downlink Control Information, DCI)el] ] 3] %] A] €t}
[133]

[134] DCI2] A2 A4, o] H 4>21(data reception)Z} hybrid-ARQ acknowledgement
A% 22| Blo]l W (timing)-2 t}o] L 3} Al (dynamically) (4 ] 5= RRC2} 7))
A A= 4= Qlofof gt} HE-Ad A -4 (semi-static configuration) 2 (& o] &= -

F& o] uct A Kol tf3h) thol b= 3k Al 29 ¥ (dynamic signaling)9] A g2 7
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2 &2 PUCCH 240l o &k PUCCH #H & A7 38t7] AA3f o] &¥tt. o] 7] ol A,
PUCCH A& A2, ok 4, & A8 7hs sk Aol 2= 49 <
¥3H%htt PUSCH 82| UCL =, UCION T3k 275 ¢ Akl o] A5 AFE-8ha=
212 UCIE Hlol B o] 5 A] A& 9] 4 9ol Al dE .
[135]
[136] E3F Ho] & vhel HARQ-ACK H|E 9] AFake] 51 A o] Aol x 2],
WS, 3k T} o] H A B (frequency diversity) & 7Fe oF 7| ki Wl A U 5 0]
]% #l T}, &gk, URLLC(Ultra-Reliable and Low-Latency Communication)®| 7 -9-,
o] tha] A H ~AEH L H(SR) AL E 7He] Al ZF ZFA (time interval)< $F
SERY 22 5 S
[137]
[138] Y 2] (Beam management)
[139]  NRolA 4 #he)= o &3} gho] o] ¥},
[140] W 2] (Beam management): DL 2 UL %<4l o] AF-8-2 4= Q1= TRP(£)
/= UE 59 A Esens 8 538taL f28H7] 9138 L1/L2 EAHE 2
AERA, Ao o5 AL ES £88th
[141] -H1 24 TRP (¥) H+= UEZF A1 o] 41 7 74 H& A Eshe &2t
[142] -H 54 TRP (8) £ UE7F 218 W A A5 o] BEAE S48 53
[143] - ¥ B UEZF R S4 00 7|dksto] Hl A A5 ol R E Halshs %)
[144] - W1 229153 (Beam sweeping): ¥ 2] A H WA 02 A7 A Fok H41 Wy
T FAE S ol &5t 31t 49 & AWt 52
[145]
[146] L3k TRP 2 UE® A 9] Tx/Rx ¥ t]-5-(correspondence)+= th -3} 29|
Ao}
[147] - TRPoI A 9] Tx /Rx Wl t-§-& TF& 5 Ao sty7t S5=H fA H o)
[148] - TRP= TRP9] &1} o] 4o &4l Hlol| o gk UES] 3t&Fed A 57 ol 7] %3}
Aeke A =418 918 TRP 541 W2 A A3 4= 3l
[149] - TRP:= TRP9] 3} o] /9] Rx Wl &0l o gk TRPO| 73 = 4ol 7] =35}
Shaked 37 A 4ol o ¢ TRP Tx W2 A A3 4= 9t}
[150] -UEA A 9] Tx/Rx ¥l o3& th & 5 Ao % stu7 S55H f-A H .
[151] - UE= UEY] 3l o] /9] Rx Wlel tf gk URY] 3}aFs =1 57g ol 7] 235}
A A ASs A UETx & 243 5 St
[152] - UES= ahy o] ko] Tx Wlell di gk A-aF=] =1 7 of] 7] 28k TRPE] #]A]
7l z3to] et A 741 91§ UE 74 HIs 243 5 Ao
[153]  -TRP= UEY o5 ¥& Jro| 5 A 7L At
[154]

[155] o}t 8 DL L1 /L2 ¥ #e] A apr) by} BEi= U9 TRPE Woll A
MERR=Y
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[156]  P-1: TRP Tx §1 /UERx ¥} (5)2] A &= A 1st7] §13l 4ol & TRP Tx Wil
& UE S48 7Hs st sl 918 AHe 2

[157] - TRPol A& M ER o] -9 dnh4| i*iidr%% Al E ol A
¢1 E 2h(intra)/?1 B (inter)-TRP Tx §! 2= (sweep) = 53}, UEO| A 9] §l Ewl &
Aell, AL A 072 Aol g HIE 9] M EZE] 9] UERx W sweepE
sEghgkrt

[158]  P-2: /o]t TRP Tx ¥ ol th gt UE S o] QIE/QJIELL-TRP Tx W(E)S
st &) A8 ARE T

[159]  P-3: UEZ}F ¥ X7 & A8-8F= 490l &g TRP Tx Wl o] g UE 574 °] UE
Rx W& ¥AA 7| = A& E Y

[160]

[161] Aol Y EL A 93 Eg] A% v]527]4] H il(apreiodic reporting)+= P-1, P-2
2 P3 ¥ FA el A A A Ent

[162] X & (Ao % CSI-RS)E 9§ RSl 7123 UE S48 K (W9 F 75
Wlo= AL UEE AEE N/ Tx 59 =4 A9 S Bt} o 7] A
N HFEAl A 3= ol it o] &4 H-2 & 3 RSol| 7] /ESE A afi=
M A B 4] g =Th Bl AR Aol N<K ¢ AN 7S JE (5)ol &
4% 9 N 712 DL 41 Y& Yehll = AR E ¥33%c) 53], UE7FK'> 1
- A 2-3H9] (NZP) CSI- RS A1 50l tall, UEs= N'| CRI(CSI-RS A+
AAZHE BaL & 4 9l

[163]  UE: W &8 E 8 Tﬂr~JJr 28 391 Al shebe B (higher layer
parameter) &= = A A 4 T}

[164] - N=1 H.al A A (setting), M>1 A A4

[165] -HA A A A gke] HAES " CSI S AA A A

[166]  -CSI-RS 7|¥FP-1 2 P2= A9 2 B AHAo ;cz Al gt

[167]  -P-32 Bl AA ] {50l eAglel A= 5= St

[168] - Aol o]F AL ES X ekE i Hal A A (reportmg setting)

[169]

[170] - A= YES YEhl= 4R

[171] -L1 =7 X.31(L1 measurement reporting)

[172] - A|ZF A9 T2 8] 52 7] 4 (aperiodic) & 2F, 571 4 (periodic) 5 2}
HE_X] £ 4] (semi-persistent) & 2})

[173] - of 2] =3k M- (frequency granularity)©] A ¥ =] = 7 §-9] T3} A -4

[174] - Ao & o]t AR EE EEshE g &2 A A (resource setting)

[175] - AZE D F2N: v571 4 52, 714 F4, iR 54 52

[176] -RS -3: 4] o] %= NZP CSI-RS

[177] - Aol % 3] CSI-RS A M E. Z} CSI-RS #H4 Al E = K>1 CSI-RS
A ES FZIHKMN CSIRS AU E9] A v HES U3 5= ) o &
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E0, ZE AT A A 52 dE 2 F7))

[178]

[179] L3 NRS [>19¢ L I188 u1dste] e v B s x9si),

[180] -H AR s YEE R

[181] - N1 Yol tf g+ = A = (measurement quantity)(L1 RSRP % CSI X 31 %] ¢l
(CSI-RS7} CSI & 52 93 45

[182] - A8 753k A5, N Y DL 41 W& YER = AR

[183] At vte) & 1 VR Wl = UE B E 74T & vk & _L, 371
1% 719kl §] B A13= UE ¥ 2 ©1-Q Z(turn-off) ¥ 4= kel & E0],L=1
EEN=191 A ).

[184]

[185] NR-> UEZF Wl Ao 2 2] o5t fAUS S ECAYS F d=& A gtk

[186] H1 A 7)) (beam failure) O] Wl E = A3 Ao Al d o] ¥ % & 1 (beam pair link) 2]
FHo] T3] v u DAt A & Eof YA gkt vlal, A o] 9
EFS of). B A (= o) 24E sk iAW S Aol 2 S )
Eq€n

[187] HEAE= S 28 og UL ATE A437] 93 AL 2= UEY
YA A o8 AT AR5 A VAl Srol A Eam A
ek o 2 BB (o] & &9, random access region) “g F (hstemng)ﬁ}% 3Lo]| A
IR A=

[188] W “&olE B i1t UL $421/4-9-2 PRACH (PRACH A9l ol] 2 nlah= 2419}
A3t A 7F 1 28 A(instance)®l]| == PRACHS} U} A 7F 91 26 ~(UE9]] tf 3f
T4 7)ol A2 = k. DL A1 & 9] 5413 UE7F A =2 A A 4 ¢l &=
A8 str] 98 Wl BUE S 5 S XAk

[189]

[190]  NR-2 % #& *] Al (beam-related indication)ll A §lo] %a% Al gk o

[191]

o A 7F Xﬂ%ﬂ% 745, CSI-RS 71HF =4S 98] Ab&¥ UE = W dA/
A1 Azle] w3 QK= QCLS 58 UES] A A€ 4= ¢lth. NRo| A A e
QCL 3}e}n E1 2 LTEA| =¥l o)| A AL-8-31 delay, Doppler, average gain-s- Il
& spefr] g Wk of Y g ol wholl A o] WIS 913 &1 spefa] e 7L
F7HE o o, i Al RIS Z ol A angle of arrival #HH w2l E
/= 7 A 5 A J1Ew 7 ol A angle of departure #3321 1] B 5 9]
ke 4 Tk NR2 Alo] Ald L e dlol g Ald ATl A sdstAY &=
HIE Abg ek 4l Al gttt

w22 1 5 2 7)(beam palr link blocking)l] ©} &+ 71 31 4] (robustness) &

#| 38F= NR-PDCCH A4S ¥ 8], UEE Z Ao M7 9] 1 4 & = 4)of A
NR-PDCCHE FUH PSS A= = At} o714, M>1 2 M9] H g2
Ao UE 5350l of &2 = 9l
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Il

oX o

[192] UE= “J©] ¢ NR-PDCCH OFDM 4l &S0l A A}o] 3k v 4 & F(5)
NR-PDCCHE FHH Pt =5 42 = vk v i A H s
NR-PDCCHE EHH H a7 Y- UERx ¥l A4 = A H =
AF AN19® Ei= MAC CEOll o8] AR AV 2 /= &
AR

[193] A o] % NR-2 DL RS ¢tely £ E(E)3} DL Alof A9 9] %= 9% DL RS
SHRl U X E(E) Aol 9] 373 QCL 7HA o A A& A &t} NR-PDCCH(=,
NR-PDCCHE EUE ®at= A4 Wi)el theh Yl A A& § & FH A1
HHH.S MAC CE A 249 %, RRC A28 ¥, DCI A 29 ¥, 23 transparent
/= A A A, B ol & AT W o] 2 9ol th

[194]  §Y 7FH=E DL "ol H A€ 2] 418 9] 3l, NR2 DL RS QFH L 3 E 9} DL
tlo] B 2} d o] DMRS QtH| W 32 E Alo] o] 3731 QCL 7HA o] A A& A &kt

[195] RS ¢HEIU LEEZ YEhli= A B 3= DCI (Y 2 37D E S8 A"
3k o] A B DMRS SHEL EE 9 QCL Ho] Y= RS QHH LU T ES
et th DL Hlo] B 2 Eell thdk DMRS e S E 9] 4bol gk Al E+= RS
SHeu 2 E o] & A E QCLEA LEH 5= 9]

IS
>

A= /\C}

|

1]

Jé_rg

)

L2 L

g rr

oL
(6}

A

[196]

[197] dlol B gl = W ¥ 7 (Hybrid beamforming)

[198] % 9FH| U-(multiple antenna)E o] -85} 7] 2] ¥ 3 A (beamforming) 7] &= -2
W & A) 7hEX] W E] (weight vector)/3Z 2] Y 9 E](precoding vector) & %] -&3h=
Aol upe} old =21 Wl 3 A (analog beamforming) 71 2 Y] 21 & ¥ 3 A (digital

beamforming) 7| ® 0.2 -2 = )

[199] ol =1 H] JA4 VHE 2V ve ?l’EﬂL} Tzzof A-gE W YA 7ol
ol F, UAE AT ALt dud old 2T MNZTE v AE2E S8, 7
A=) sl Y7 41 3 E (Phase-Shift, PS)9} A 2 F3%7](Power Amplifier, PA)
AAE AEst] WE JAdstE 7IHE v E = 3

[200] ol =1 H] P Al A=, 7 <tEI Lol A PAQ]r PS7F & v A ™
Ao 2AE AR ol 2T A S E A g (process)sh= & 7F &7 HHA
T, ol 2 11 doll A A7) PA 2 AV PSTE Er A 7FE ] (complex weightE
2] gkt

[201] % 5% ol 271 ¥ ¥ M (analog beamformer) "2 RF | 91(RF chain) 0. 2 -4 ¥] =
%2 W (transmitter) 2] &= % (block diagram)2] & & & UEFHT & 5+ WA
Aol Aol E gk A 8, o] W9 & A ghet= Alo] ot

[202] 59041, RF 2 A- 7] A ﬂ] % (baseband, BB) 21 &7} o} g 271 A & 2 W3y =
Ay 555 ou|stt) old 21 Wl A 7H-& A7) PAS) A7 PSe Ao
SAde) upep Hl o] Gyt AAE 51, 7] x| Alo] S
3 o 4 (narrowband) Aol F-8 & 4= 3

[203] Egh obdm Rl HA V1Yol AT % 2~ E ¥ (stream) A FS TH5H]
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of el & Aol 722 SRR ASE FHE A% v<s3)
ol 5 (multlplexmg gain)o] Ao Al o &2 2t} gk o] A9 Al A e 7] ke

chk ] A o] BolehA] = 5 Ut

[204]

[205]  olet e, vxd ¥ FA V1] 45, MIMO -7 ol A
t}o] A E] (diversity) e} TF5-&} o] 5-& H o &5l 7] 9 sl BB(Baseband)
I RAMAE o]gato] T A E ol A Hl g Aol =3 fr),

[206] T 62 YA " Y] X (digital beamformer) 2 RF AN .2 G4 =] = 216h9]
BE2ro] o2 JEFITE ¥ 6& thx] A o] WMol & 93 A0l W M kg o]
W2 A 3Hal= A o] oLt}

[207] %69 49,5 FAE BB ZEA 20| A sy o] 3

AT} 7] W RF 7|91 PAS ¥ 3} 1 | 4
HAE dl EE B4 VA7 54 dolHol 54 o7 A8y 7]
] - o] T}

[208] W& W EHE Aoldh ] Aol 3l = gl R FA o v AREAL K
A& A 7 ok Brkolyef, Aol 2pelo] et v H R =g Al
Aol 7hsstn®, ~ASH 9 FradAd o] du AL, o] upef, A 28l 154 of
3k Saldke] 8o 7hgsio) e, F Y A58 A k= ol A
MIMO-OFDM ¥} & 7] 0] 485 = 7 99|, H-5t<-(subcarrier) 8 2
2l o] A E 5% gt

[209] upebA], T X" W A 72 Al AEe] &5 oo AhstE W o] 5
71Hko 2 Slo] @ d eh(EE AR b AU AFES SUEE 7
At nle) & 5o 71akste], 7] E9] 3G/4G(ll: LTE(-A)) Al =8l ol A &=
O " Hlzw 7]4ke] MIMO 719 o] =9 ¥ Sltt,

[210]

[211] NR Al =8| A, &4l QU 7F A A] S 7F8k= A ol (massive) MIMO $H7 o]
aEE 5= ok dubA o 7 A2 (cellular) FA1 ol A= MIMO $H74 ol 285 =
A 454 otel ot 8712 7P E ) 18y, A ] MIMO 34 o] ae € o
ufgl, Ab7] 4= obeule] 4= A i Sl ) o] Ao 7 27k 4= 9l

[212] o] W, At MIMO 37 ol A ebx A s t]xd Wl A 7|so] 4 &=,
FAGE A" A A E Aste] BB ZRALE Sl =4 79 tele]

AT A E G sfof gt ofel whet, A& A 2o FHF b w9 74| AL

QFEL; s=REEo] RE A|Qle] ot s st=go] &l o H3t et v 74 ?

[213] e FAIGE 2E Qte| v el 5 H 41 A e =2 (channel estimation)©]
g g stok Rk ol 2k, FDD Al 2~¥19] 9, FA1HE 2E bV E -4 |
A MIMO =i o] of g+ JJ = 7<4i7} daslrg 98l (pilot) L/
)
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[214] A A o) MIMO S ol A SEA A ol =1 1 A 7]<zo] 485,
Salebe] st glo] Bt = Ao A o 2 i)

[215] olof] Htal], th= QR L& o] &3 A 59 T7F A% v g e, 24l oo
frdd o] stold 4= glth. 53], AUl A% Al, ok B2 H-& Aofshe 2l o]
golah#| &t

[216] ek A, At MIMO 83 ol A= obd 2 1 Hl A7 t A E ¥ A 7| F &
N RS ErA o8 A EEks= Slo] o, ofd R 1 W YA v A E ] A
TZ7F A shol Hg] =(hybrid) & Ef o] FAle -4 W2 o] F g sttt

[217]

[218] ol = 1 4l 2 7] (analog beam scannin

[219] AutA o= oldm T WYX o old 21 YIX™ Faaldi stolH g =
Wy Failgo| A ol g4 o= vk o] ), o d &2 1 Wl A7) & 5L &
AlZkel gk o] Wlof th &t A& a3t = ot whepa, H] 7)ol E Qg
E g o] (beam training) Al {H-S A A 1 W o] Srof v] |} A] T}

[220] Mgt ape)l ol ofd 2 T ] T o] A5, Fald i =48 Yt ARt
Feel Aol Wl 27l #Ag o] jh=Al @ Rt} o] W, A A Sl Wl o g
FA ARGz obdl ek 29F el mdd = o

[221]  [74]2]

T =1, (Ky < K)

[222] T2 200 M, 7= S Wl 2T S el H Qs AhE o] slaL, K=
Al W] =5 ustaL, K 741 Hl o] 75 o w] gt}

[223] L 7& g o] vpeket A o Bl whE ofd 2 AUl Al o] A E
bt = 73 @ X A o] Hel s g A E g o H e S Al gkt
Zlo] oft}

[224] %79 A9, AA $2 9ol = K7 Lolar, A A 4 o] £ KeoF 191 A7)
7 o] A, AA TR O A= S L7 H EE, AL G el A
L7} o] AIZE 7-5to] 8 ¥ T}

[225] ChA] sl o} 271wl 88 flste] @l A[E kel A 17] ] Wl ARt
Fdd g ez & 7o vebd uhel o), A A LK WP, A P A=
)\633}7] A5t LR A RE 571kl -t} vk ofd R 11 Wl 324 A )7t

S8 5 7 =2 S AV E 2= Y] A AN ID)E VAl H o R
45‘31 gt} =, S0 PElY 9] F7tol whe ZE Wl =7 SUHe S, B
1 Edold ]7“3] a7 579

[226] o= 1 Wl ¥ 7.2 DAC(Digital-to- Analog Converter) ©] 3-of] A 7F & < 9]
<=7 Q1 Lﬂr%’(contmuous waveform)2] =.7] ¢} A2 H3lA 7] 7] w &,
A e dlxzwla g J)E ol thdk Edlold F-gto] BAE F vt dtt
upeA], A7) Eold k] ol 7t Srhe s Al 'Y g o] A,
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[227]
[228]
[229]

[230]

[231]

[232]

[233]

[234]

[235]

[236]

[237]

[238]

[239]

[240]

Al 28l o] &2l (Joss)o] T7hHE 4~ AT}

g 4] A B (Channel state information:CSI) 3] = ¥ (feedback

LTE A| 2~ 81-2- 2313k o] 157 9] cellular system®l| A] @2 Al d 4 & ¢ st
A8 4 S (reference signal)E 7| A = ©. 2 F-E| 4=2135}e] CSI(channel state
information)= A4S} AL o] & 7] X| =0 Al H.a1 gk}

A SRR R e we CSIARE B vl A58 dEgrt

LTE A| 2=l o A whidko] 5] =Wl a}3= CSI A Kol = CQI(channel quality
information), PMI(precoding matrix index), RI(rank indicator)7} 3}

CQI ¥ =2 7| x| o] o] E] & A% ] oW MCS(modulation & coding
scheme)S 483 #]of t) gt 7lo| =& A| &3} = & 2 (link adaptation& 5) S 2

71 A =roll Al Al gk 4 A F4 ARt

71 A = 2w Afo o] Fad F A o] o WS =2 CQI 4hg ¥ =W sto]

7| A 7-& A A 0 2 -2 modulation order®} -2 channel coding rate-&-
A-gsto] tlolHE A o], vt o] A9 k2 whe CQI 4h &
v =l e] 7| A a2 At 4 0 2 $EE modulation order$} - channel coding
rate s 2-838lo] HolHE HdE Aol

PMI 3] =& 7] X] 7o) T QEE| L& A ] g A 9-, o] $ MIMO precoding
schemee 283 X0 t gl 7lo| =& Al g5l = B4 o2 7] Xl A

]513}% preferred precoding matrix 74 10| T},

re J]r 18] NS 25E 7| Ao 2 ik downlink MIMO channel &

A= o] o] g+ MIMO precoding-S 2] -85} 2] & PMI ¥ =&

LTE A & Elo] A= PMI 749 9ol & sy &2 %3 7153 linear MIMO

7N A=k @b 129 precoding H 52 7 E ZESS FF5HaL 9lal,
FEE Yol Z+2F2] MIMO precoding 3 E-2 117-2] indexE 2+l At}

wheb A, @S F & o)l A 7 A & 3= MIMO precoding 38 & o]

3 GE= QI AE PMIEA] d = wlsto 224 vhko] s =l g | gko
= Eakel g )

PMI gLo] # aprte] Qe 2= gk o] Fof 4 of shi= 21& ol t}. A=, LTE
Al 2~Elol| A g4l obe|u EE =7F 8701 A3, F 7l 9] 9 el A~ E(first PMI &
second PMI)-& 2 3tal o] of vk & 4] Q1 8tx MIMO precoding 3 8 -& &3 4
== 44 o] 3]

RI 3| =8 7] X =3} vhdko] v} 5 ¢he|U}E A ] 81] spatial multiplexing-S-
%3k multi-layer A &0] 7153k 5, @iEo] A Z st A F layerd] 7ol T g
Tol =g Agahel e %A ez s 3ol A Ag s 455 A4 layerol
o gk g ®.o| v}
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[241]  RI= PMIS} v $- E 5 gk A S XA}, 242 A4 dlo]of g0 me}
71 A =& Zhzh o] glolof o) ofu] & precoding S -8l oF sF=A] & 4= 2o oF

st7] wli-ol .

[242]  PMI/RI 3] =9 G- of] 9]0 single layer A %8 7| = Q2 PMI Z =55 -4 g
H layer'd & PMIE A olste] 9] =m & 4= 9l 01} o] ¢ g W24 & HF ¢ o] o] ¢
4=2] Z7hel| wbe} PMI/RIE] =9 A B 2Fo] 21 A Z7hshs dd o] glt).

[243] wpebA, LTE Al 2]l ol A = 242k o] A5 glo]of o] F7of wh& PMI 5L
A ofetltt. =5, R-layerd &= #1314 =17l Ntx R & N/HE 225 o
Aol gt} (o] 7] A, R layer, Nti= S AIQFE|I Y X E = N2 ZE=59] 7)),

[244] WA, LTESN A 3= A wlolof 9] grol F3at7) PMI 2] =L7] 7}
Aeoldc) A o] 23 T2 E PMIRIZ A 23t} B AL glo]o] =(R)=
d = precoding @ 2 (Nt x R 30 8) 9] rank 4t 2 A X 5HA| ¥ T = rank
indicator(RI) &} = &0 & AL&31HA] ¥ At

[245] A A oA 7|45 = PMIRIE 2 LTE A 2~ 86 A ] PMIRIA @ Nt x R
2 % %= precoding B E 9] Q19 2 k3 precoding 3 E 9] rank4L-S
oju|st= Ao R A3 A = e

[246] G A Ao Al 7] 5= ¥ = PMI= A Fwell A A8 7hs $ MIMO precoders-oll A
/1% 3} MIMO precoderd H. & WEFU = A 2, 71 precoder®] & B 7+
LTEA| 2=8lol| M A & & 2 ¢ 7153 linear precoder®h 2. =2 ¢+ B 2| eF =1},
S B @A A ol A 7] 4% &= RIx= LTEA A 9] RIE T O] B2 o2 M5 shs
A& dlolo] 5 Y= J]E W AR E 5 Eeei

[247] CSI AR = AA A28l Fapa= d Ao A F-ald =% a1, A 34+
GANA 3R 55 9l —~ol P Azl i v W A5 sk
A T3k A (e.g. subband)oll T E CSIH B.E 8l A ¥ =Sk o
O g 5} 2= 0]
o = T A

[248]  LTEA| Z=®lo] A4 CSI ¥ =ML yplink A Y& & o] Fo] x|=d), Atz o7
714 Q1 CSI 3] =¥ -2 PUCCH(physical uplink control channel)E &3l ©]F
] a1, B 5271 4 Q1 CSI19] =92 yplink data Al '@ 91 PUSCH(physical uplink shared
channel)-&- &3l o] Fof Xt}

[249]  H[F7] Q1 CSI ¥ =2 7] x| =ho] CSI ¥ v A 1.5 g o

AA A o & v Elat= 31-& ou] stz 31 & &, 7| A5 o] PDCCH/ePDCCHS}

-2 downlink control channel-S- 53l CSI¥] =9 & (rigger 3+t

[250] LTE A] 2= 8lo| A = CSI 3] =9 0] trigger™ 1 & wf], ©do] o gt A H E

y] =l g of &)= A] 7} & 83} o] PUSCH CSI reporting mode 2 1~ o] 3141,
ko] o] gk PUSCH CSI reporting mode 2 & 2}3j| oF &)= 491 A5
HAIA S Z-af ehdol Al vl g] e E

[251] 5 82 PUSCHCSI H.1 B9 A E Vel ol

[252] PUCCHE -3 5714 CSI ¥ =9 o] tj &l PUCCH CSI reporting mode & A|

.I_z



20

WO 2019/050380 PCT/KR2018/010645

[253]
[254]

[255]

[256
[257
[258
[259

—t e e

[260]
[261]

[262]

[263
[264
[265
[266
[267

—t e e e

[268]

[269]

Aot

% 9= PUCCH CSI H .21 .= 9] & ¥ & e Tolt),

PUCCH®] 79, PUSCHE.T} gt o] 1Bl 4= 9l = t o] ¥ % (payload size)©|
Ao me Hujara} shi= CSIE K. ghio] Huj7] 7k ol ot

wpe}A], ZF CSI reporting mode®l] e} CQIE PMIE A &3F= Al d 1} RIE
A%sh= Al o] th 2t} ol & 591, reporting mode 1-00 4 = 574
PUCCHH %A 3 ol &= RIRF A %3}31, th& PUCCHA %A 1 ¢l wideband CQIE
A& 54 PUCCH A% Al oll 74 =l 3= CSIY B 2] &5l w2} PUCCH
reporting type©] 2] €t} o & &0, 47| ool A RITF A %-3F= reporting type->
type3°ll 3l @3}al, wideband CQITF A <& 8}= reporting type<> type4©ll 3l &3t}
RI ¥ =9 5271 D offset#k 7 CQUPMI I =8 5271 2 offsetdh- 391 A%
HA A & Fal ehidko] Al AA )

}7] CSI feedback 4 H.= uplink control information (UCD®l 33 T},

LTE®| 4] 7| 41 & & (Reference signals in LTE)

LTE system©l| A 3} 81 =& RS(reference signal)2] €=+ A/ th& 22 1}
- Aot

1. Measurement RS : # 9 e 574§ 9} =}

A. CSI measurement/reporting -3- 5= (short term measurement): Link adaptation, rank
adaptation, closed loop MIMO precoding 5 2] %]

B. Long term measurement/reporting -8-5-: Handover, cell selection/reselection’g 2]
55

2. Demodulation RS: =& A9 218 3d A

3. Positioning RS: ©& 912 4§ 2L =

4. MBSFN RS: Multi-cast/Broadcast 4] H| =& 9]

inis

R

utd &l

o
-

LTE Rel-80N| A := th 52 stk =1 =] Al g ol t ¢t measurement(& 5 1A/B)
2 demodulation(-& 5= 2)-8 91 3l CRS(Cell-specific RS)E AF-8-3}5] 2.1}, QFE L
T7F ol 4ol u}E RS overhead Al & 3|2 3}7] 98l LTE Advanced (Rel-10)
Bl = CSI measurement(-&- 5 1A) A& S 5 CSI-RS %} 813k =1 tl o] H
) (PDSCH)ll th & 741 (& 52 2) %1 -8 2 5 UE-specific RSE AF&ghrt.

CSI-RS=CSI 74 € 9= 80 7 A% RSE CRSol| H] &l ] §- v+-& RS
overhead & Zt+= 4l o] E7l ol CRS+= 47] 9] U} el U L E 7R A Y5h=1)
whHal, CSI-RS3= 870 9] U}5 ¢telv} L EZA] A9 7Fsat 5 A A4 5 Qo).
UE-specific RS+= H] o] H ] d 2] demodulation? & 2.2 A A ¥ o] CRS <} &€
&l & UE Al dlolE A% Al 4]-8-% MIMO precoding 7| | o] I} 81 Al 5 o)

S A8 2-8¥ RS (precoded RS)2H= 7 o] 57 o]t}
w2} A], UE-specific RS CRS, CSI-RSA & Qte| U X E o] 7| =9k A L4
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[270]

[271]

[272]

[273]
[274]
[275]

[276]

[277]

[278]

[279]

[280]

[281]

227k glaL, A layer] 7 (AF rank) R A H W =t

gk, UE-specific RS+= 7] %] = 9] schedulerE &3l 2} U
A9 29 o3t Bl e 491 9 o] s UES] Hlol8 4
AL ng bl E 2ol RSElE EA o] 9

CRS+= cell o] & E7} measurement 2 demodulation& &= = AF-&3 <=
9\}1\_1,:*&}\]/\911-4] ],Hoﬂ}\i 5015LJHEJO;E£L_6]-/\1—;Q/\QGEH E

LTE 743 1 o) 4| = Measurement RS Z Sounding RS(SRS)7} A2 Al = $1 .,
Ak 21 dlol ¥ 219 (PUSCH)®N tl $FDemodulation RS (DMRS)2} ACK/NACK
S CSIF =W 93 Y A HES AL PUCCH) o g DMRS7F 22}
A A = AT

H 8] 2 9 2 (Beam management and beam recover
71 A =& wdol Al 5+ 7] 4 (periodic) CSI K21, §F-3174 4 (semi-persistent) CSI

Ba(EA AR 3 Bkl vk =71 & CSI H.a17F &4 Sl(activation) ¥ A L, =&
1429l H4= M o] CSI H.alE 4=3)), == H] 57| & (aperiodic) CSI H.a1 &
2% A

o] 71 A1, %371 714 (periodic) 2 HF-314 4 (semi-persistent,SP) CSI reporting->
R a7t A3 7] 7= wdol Al E4 F7] &2 CSI 1S 98 UL (uplink)
219! (e.g. PUCCH in LTE)©] s+d-¥lt},

ko] €SI Z 42 8l = 71 A= 2] downlink(DL) reference signal (RS)<]
&0l & a5t

(g2 1) YW o] 4-8% beamformed system®] 7 -5-, /47| DL RS
A&/57%1-8 918 DL transmission(Tx)/reception(Rx) ¥ *&(beam pair) <}
UCI(uplink control information: e.g. CSI, ACK/NACK) A <&/54l-& 9§ UL Tx/Rx
beam pair2| A4 o] & Q s}r}.

DL beam pair®] 24 Aab= (1) &5 7)1 €] TRP Tx beam?l| 3l &3}= DL RS&
7| A sro] v R W Eet dAbet, (2) 7] @Eol o] F shuE A E B/
R 313}= TRP Tx beam A1 8] A 2}¢}, (3) 7] A = ©] ZF TRP Tx beamel] 3l & &}+=
EUG RS AT E gHE HFah= Aol (4) 7] dEo] | vHE A EH
NG e A= E}—E— UE Rx beam 2 & 7 3} o] UE Rx beam$- A 8] 5}5= 4 2}
zﬂ o FAE

£ %, UL beam pair 2 7ﬂ A Ax= (1) 5 719l UE Tx beam®l 8l &5} UL RS &
ko] Y[ A =ro] Az Aaket, (2) 71 A= 0] o] T shUE A E B/H =
signaling 8}+= UE Tx beam 41 8] A1}, (3) 47| ¥ &o] Z} UE Tx beam®ll
otz FUF RS ANEE 7| Al H o & g A g ot Ao, (4) 4]
7| A Fro] 7] WhE AEE A& Sl A2 thE TRP Rx beam & & 574 3} o] TRP
Rx beams- A 5h= Axleo] x3to = A€ 4 9]

DL/UL2] beam reciprocity(=--- beam correspondence)”} d H3}+= 4 -,

P

AN
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[282]

[283]

[284]

[285]

[286]

[287]

[288]

[289]

[290]

[291]

[292]

[293]

[294]

71X =3} wbdk 7 B Ao A 7] A5 DL Tx W3 7] A5 UL Rx W o] & %] &}at,
@ UL Tx ¥ @2 DL Rx §lo] X ko 7pA4 8 4= 913 7 $-, DL beam
pair®} UL beam pair 5= ©] = 3} 45+ A G5 o} & shE 2 gk AatE
Aefer 4= AT

DL /%= UL W pairell th3h 274 A& =714 & 85274 o= ¢34
5= Atk

< H (candidate) ¥ =7} B2 45, 875 = RS overhead7} & 5+ 31 7] W<l
371 DL B/53= UL R pairoll théh A4 34 o] x5 b 3}i= 21 nhgh# 64~

O}Ijl_
DL/UL W pair 27 #}4d o] ¢= ¥ o] %, @& F7] % (periodic) £+
SP(Semi-Persistent) CSI reporting < =3} ¢+t}a1 714 5} 2}

gk A =& E 719 antenna
portE X ¢H8}= CSI-RS+= DL W1 22 A ¥ TRP Tx beam 2. & {37 & o]
e 4= 9lar, CSI-RSE] A 7] = CSI B 3l (reporting) 5719} LAY =&
U A= Agd = vk

T, W2 1] 7] A (aperiodic) CSI-RS S CSI H.aL F=7]of] 9k A =& B}
A A FshE A% 7 stk

Gl :UE)S 4 H CSI B HE F27] 4 © & UL beam pair 274 4ol A 7]
AAHE UL Tx beam 2. 2 A 43 4= 9l ),

DL/UL beam management Z}73-& =38 $}of] 910 4 ¥ beam management 2]
F71 el whek §l B X (mismatch) 74 7F A S 5= 91

53], @do] /A & olF3t A, dido] A ALY, & 47 vd
EA 9 o]FoR 74 Ad 3 o] ulH = A $-(o & =1, LoS(Line-of-Sight)
374 o]t} 7} Rl o] block¥] © Non-LoS 74 2 & ul# = 79, # 4 2] DL/UL beam
pairt= vHd 5= Qlth

ole] st M35 Antd o7 Y ESL A XA 93] 4~35}+= ¥ management
A 0 2 tracking©] A #5F & w W A 3) o] ¥l E (beam failure event) 7}
ST L & 4= gl

o] 2] g} beam failure event2] WA of = @idro] s1gFy =1 RSE| =4l £2
ol debe = glom, o]y g AFsol] T gk Bl WA A] =W SR 8
gt WAl A (o] 3F, W H- 27 ] Al X (beam recovery request message)' 2t
Aol g7t Al e AdEofof ghr},

A7 B 95 WA A = R A B @ WA ], Alo] A, Alo] wA]A],
first message 5 2 & tHFsHA xdE = o,

A7 RS AV B 3 WA A E AR A w2 B E 9l
W2 beam RS 4, beam reporting 2% & U4 7742 53] beam 575
TP T A

ol &} -2 Ao Hl I+ #74-& "Hl " (beam recovery) o} & 37| & o}

{0, pot Sk

i~
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[295] 3GPPo| A LTE ©]% NR(new radio or New Rat)©] 2} & 1 3 A 28 F 4l
Al 2~&el] )&k 53817} 218 Fo] v, Wl 2] (beam management) T 3} 0]
ofef e} A g5 23
[296] A&

[297] NR-Z UE7} §! 2] 7l (beam failure) 2B & T-(recovery)shi= WA U H S
EAE 7 S A gk

298]  HIESAE FT HA4& Al 2S5 UL ddol o gk 2915 UEd HA|
ESRSRR R ) o

[299] Z1A o] AA| iz A HJ%E}Q?-—TH g # 8 al(listening) A= A & T2

A Agthe & Fof, WY AA 2~ d S

[300] F3 =2)RS/ Ao A /ol H Hggqa%q UE Z%}3} Bl g B
MNE AT EE 7SN EYA =1

[301] UEZF A2 #A) 21 158 AdHat] 98] e ZUE S ¢ JuE
&]-8-5k+= DL Al & 9] AE& A A&

[302] % 7=9]) beam sweep Ao A 2] HFo] wjA| H A &=

[303] ol MIAUFE2 45 DL A 1E Y ¥ &= Aol o] o ¥ (tradeoff) E 212 8 oF
gk},

[304] (& 2)

[305]  7hedtold FR EFHS aefsto] §l o] oW = 3 A A[ZFE NR M
el & 918 CSI-RS A ] Foll aL2] = of of ghr,

[306]  Optl. IFDMA

[307] Opt2. T -1k 3} 74 (large subcarrier spacing)

[308]  NRH & & 918k CSI-RS A Al Zell La%ﬂ: e SHES d8 59,
CSI-RS HE] =94, UE W switch latency 2 UE 7-& 534 (o & &9, AGC
Eo]d AlRh), CSI-RSE] 71H g #] 52 33t

[309] £ 3)

[310] CSI-RS+= DL Tx 5} sweeping 2 UE Rx ¥ sweepingS- A] ¢ g},

[311]  NRCSI-RST= thg vl 728 A gk},

[312] NP CSLRS ¥EI= (A H) A7k gh9] W2 v 2= 9lc}.

[313] (A E)AIRF ] uninell A &L CSIRS SHElL R EE o] wfjF = 5= )},

[314] o] 7] A "AlZF @9 "= configured / reference numerology | 4 n> = 1 OFDM
AMES et

[315] ZF A1 ZE 9= A E-A ZE 9] & partitiond 5§

[316] ol ufg +-Z+= 9] 3| €& / Tx chaing A {3l ] A AR o AU

[317] (Option 1)

[318] Tx WH(E)2 2 A2 9] W o] A B AR g9l o] 24 & A8ttt

[319] Tx (&)= Al F 9ol whe} of =1

[320] (Option 2)
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[321] WE)S Z A S el A A B AIZE gejatrg th=t

[322] x H(E)2 AR 5ol &L st

[323] (Option 3): Option 12} Option 2] Z %

[324] 3] AE G Yol A, Tx M (E)S A H A G Eoll A T U3}

[325]  ©FE AR 9] Well A, Tx M(B)S A E A gL @9 nfo) o 2o,

[326]

[327] ols}, whiko] Wl A sl &+ v 7 15 (Beam failure recovery mechanism)©l] o 5]
Zrers] A Eo

[328] A7) ehe] Hl A sf Bt wA Y S o (1) WA e A= 3§

[329] ()W AIANE A G

[330] @ AMEEFEEAES

[331] Gy A 55 2H & AFgrh

[332] (4) UE= 1] A3} 5~ 9 o] th& gNBO| &5 FUEH E gt

[333] A, R A9 7EA] #g ol o el A B, UES H A9 Eel A 2119
L =A o-5 Hotetr] A&l W A s A RSE E U gk

[334] T2e]ar, A s A RS Aol & Wl e & g 7] 4 Q1 CSI-RS &
556‘;}5}3} o] 7] 41, SS(Synchronization Signal) &= (block)%= W & o] AF-g-2 4~
o121, 8S blocke] ¥ FHejol] AL&E = 49, AW A W SS E5ol e
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A%3H=F HA) F 7FA mechanism®] =5

=
PRACH ©] 2] 9] Al E&& o] &3t 7
A= =
E717HA] edoi | ARl FA o]
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FHdol A A o®E 25 oG AY, Al Wo] Sl= 49, L8] 31/HE+= beam
failure event XA Al 1} 7] 474 ¥l PRACH A}l o] A|gH4] o & 't o] 5| PRACH
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AT AFT F AV VA L2 4] 8 o
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ol s}, o] o] 5 5o 2 3l W A 7 (beam failure)”7| 2 A g+ 4 5~ W=
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53] A= A Y] EA] of Fo whet Wl otk W o] thE
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LS, B A A o] A ARE-3F= W] K 31 (Beam reporting)-< W 7} S H whko
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blockz ol A<= A Hl, & 54 F4 ol M5 & 3 5= vt Led,

o] & gk 74 -9~ SS block- cell-specifical™ 714 1 £41-& X L2 on-demand =
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[388] ¥ 10aE Fxed, EY A= g E F7] #(Periodic) Beam RSE DLE
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[389] ol F, A7 YWE ATV 22 RE Hl 5+ 84 & 7418 49, (FH 10
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measurement) S 35, A7 W ESAH A E AV Y EY AR Bk

[391] A7) 71 A s AR A A QD il thsi A= et & g

[392]
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[394] HHH 25 A DL beam pair”7} )& 459 UV ER A &2 YEFAT

[395] S, 2= U EY =7 D}mfﬁlﬂ? 1 ‘?:] B9 38 7218 A5, A
Y E QA= 5 10bol] A L} 2o, (aperiodic) Beam reporting triggers-
s=a) 3t}

[396] % 10bv N 2E A3k m o)t

[397] T 1065 ZxEHd, U EY 3= @i E 7] 4 (Periodic) Beam RSE DLE
g,

[398] ol F, AV HWEH AT AV 2 REH Y] 55 8 % TR g A5, 471
Y E Q== 7] @& = (aperiodic) Beam reporting ia=g

[399]  o7IA, 3 2= W 19 @], vEe] thA] DL beam pairE a1 Q17| vl
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F =T triggersh A =T,
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measurement) S 35, A7 W ESAH A E AV Y EY AR Bk

[401] A7 A, 7] W Bal BA A A F ¥ = S | %] A AK(preferred Tx beam
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o gk A A Q1 A& Seel v 2 ko

[402] 2 A 0 25 @do] 7] AAHE RSE Bl 4% A d 25 E AT
4= A= DL Tx M (*EE DL Y pair) A B2 <431 1S o], I E Y =12] beam RS
A& @ 2o beam RS FAI& et = Qo= {8 Aot

[403] olof) wkafl, oFA A ¥ 1 A W ol gAY 71 A =o] thA W F--ofl thgh
ABRE ST g W 783 Aot

[404] T A7) HPH 1 2 b 20f]) o) 3l (Beam) reporting setting©] -8 ¥ X| @&
p=g

[405] =, WH 1 2 W 20]] 4] beam reportingS B L g ¥ = AW E SHA] AL
Aol 5 A $k A g 49 & F (time domain behav1or)(e g. aperiodic reportlng) =
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471 FA WEZE dF 59, LIRSRP, CQI 5 ¥ = Uth

of| & £ 9], beam ID, CRI(CSI-RS Resource

Wl I v o) A, W E 9] A3 RRC signaling S 53l tHdoll Al th 5 A o] %
shubo] A Wl A e 5= ol

5 112 # Aol A AljEshE M Bl A8 5= ol v A i o
AHE HER ol

(/\4 Z] HpbH 1)

% 11aE =6, B30 M’ (Reporting setting)-> 5}142] aperiodic CSI/beam
reporting settingS 32381, 2} A ¥ (Resource setting)> 3} 14 2] aperlodlc beam
RS setting(e.g. CSI-RS) ¥} 3}1}2] periodic/semi-persistent beam RS setting S 3 83

2= 0]
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o] 7] 7‘1 9] H31 M ' reporting settings & .2 T HE 4 131, H59

A4 A" -2 resource settings 5 2% A= A Th
T3}, resource setting-= S} ©]/3-2] resource setE & X & 4 )T}
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A

(/\4 21 1 2)
T 11bE #2354, B4l A’ (Reporting setting)- 5F1-2] aperiodic CSI/beam
X Pﬁ}i’, 24 M " (Resource setting)+> 3F1}2] beam RS
¥ 7] beam RS setting-> o} 2l 9} o] H o % F 7] 2] resource

reporting settlng%
setting= ¥~ &35}, 4
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oA A AAE, AR U 12 A 9 8 F(time-domain
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Te]ar, A ¥ 25 A1ZE-94 9 8l & (time-domain behavior) 7} A}
M " (Resource setting) W 2] A} Al E(resource set) 9 =2 55 A4 E o 83
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ek AH 1= 7] 4% RSEFE oA
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A7 Aol GHA= A W EA 575 A5 A 22 A A]SH= indicator B
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AY U
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EYAS Alo] AREZA HEL AR AdE 55 a1, A9 AT WA
A el(e.g. MAC CE)Z Ad = =5 gt}
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AR (= AE)ShE A5, A W EA) §-5o ubel PRACHO A A5 =
Al 2 M| E (sequence set) S Lo ARS-EF 4= QT

o| & o], PRACHO A A8 5= Al D 2= M EE o] AFGS 4, 8l d
FE Q19 X (separated root index(es)) Ho= Aol &8 4] 3 E Zl(cyclic shift values)
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L=, 37 @ddol 447] PRACHS CDME A Y FDM ¥ 41 3 & beam recovery
L4 AT 7 ARESHE A5, 7] PRACHO A AF-8-5] = sequence set9} & 3t
sequence set=- A28 9= It} tFRk o] 49 PRACHRI A 2= W) 5 2%
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R.31 E 2] 7 Y (aperiodic reporting triggering)-& Y= A Al & w] o} 2] A B E((1)
WA (4) T Ao et E 28 o T
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2-2) resource setting®l] 3£ 3H¥ RSTHE 7| = A% (reference resource) 2 3}
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o gk A A A} Hi= A A G B E YERdIT
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et AR = 7] S48 RSEFH A ‘?j] A 5 (s S A EA4 9
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AAa7] Holl 7 Al e 2 AEH 45, 7] dae] Bl A Kol gk 48
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AT 9 AFE 5

W] 14 F 0.2 1k Y 2 F o] WS M
=7 =45 RSEHE A W] &=4] §5F (= =4 X &4 9
ARE ALdh= A, VAL sl E R dld R
gAet= uE AET 5 9
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reporting triggering -

¢

A& e E AdAEgh
735, o3z wio]l AES AHE VA Fol| A A&k A& A A
LI eI
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AR e A W EA fF
Aol AR 549 5 et

EE, 24 AT () WA @ A= gde] i 13 Y 2 T o] = g
Azatiz Aol theh B = oA e EA F-5 (= FAA EA L F5)el
i ARE N Fo R (AA) B s FS Ak 5 9ok

o, ddol Hl 4 2l Hars 98 7 AHS A ddhshs
Wiel el A B = Shok
k2 Hl B @ % (beam recovery request) 21 3 (5= beam failure reporting
Aol ) thA Hol ek SA4X7F A= Yy 25 Asdthe ARE
7| A= o2 YA A = 9hAl A S =2 (explicit T implicit) K 2130}
o]i, A7) dido| (l_ETXJ Al ZF o]LHoﬂ, = EXA E].o]u-] =1 =4 xﬂoﬂ)
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1A=
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[465]

[466]

[467]
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[471]
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[475]
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3= pre-triggered aperiodic RS)< 7| 5= A} (reference resource) = 5}aL Kl
SR IR Sl R g

=, 371 71 A2 371 reporting triggering WAl A & 41§ &3 o] A o)
243t 54 resource® EAAH H T

olof gt &2 25 A & - & Fxsv| = gt

o E AR, @Eo] beam recovery request 4l & (%= beam failure reporting
Aol i) A Jioll the SA4A7F gleh (e W 1S ASdthes AR E
explicit F=5= implicital Al 7| A= & & B 313k,

o1 F. 7] Wite] (54 A1k ol tfe] = 54 chol ] W Alel)
7| A= & 2 5B aperiodic beam reporting triggering A| A| & W& 49, A7
k& 3 aperiodic beam reporting ©l| associated ¥ resource setting(2 4 W 1)/
resource set(2 7 W 2)oll 3£3¥ resource (RS) 5 reporting triggering M A A &
218k slot} & < slot (e.g. jointly triggered aperiodic RS) 1= ©]-§ A] 4 o]
A= EYA = A A)E resource (4 trlggered/activated aperiodic RS in
later slot(s))S reference resource ™ Fetslal, ¥l 4 L Wl H 5 =83 4=
9\}]\ o]oﬂ T/H@-LH_Q..Q_H]—HJ 1,Q_/HU:‘6]—

I
=, 371 71 A2 371 reporting triggering ﬂﬂ

A5 7218 &323 5L g
=35 = A7) reporting triggering W A A & A 8F o] - £ 50 EAslE £

resource = A A ¥},

5123 0] BT Slehs el A ekl A Fol o

WA, whd-& Hl #2](beam management)©l] AF-8-%] = W 7] 21 % (beam
reference signal: BRS)E 7] A =7 & 2 - H =41 $0H(S1210).

o] % A}7| vk Wl Al u) o] ¥l E (beam failure event)7} A& H A9, ¥ A 7
5~ Q % (beam failure recovery request) & 13+ Ao AN S E 47| 7| Ao 2
%3 (S1220).

71 H A sf ol Es= A7) Al H 7E Alsl 7 Fste] AEE 5 2
371 Aol A& = A Hlo] EAe=A AR5 B = AN ARE

kel
s
ot
iy &

op A A, A7 A W AW w2 Sle 2AE N FE B
Tl &5 Ad FHRG & A FEL 7 EVE AR E s
o] %, 7] W& Yl B 31(beam reporting) 7} E 2] A H (triggered) 74 -3, 54
Ao | SAH A5 A7) 71 A5 0 72 H Al (report) $FCHS 1230).

7] Alof 21 &= PRACH(Physical Random Access Channel) ¢} & &k A 1F
AR E A3 5 A,

o] 45, %71 Alof 21 %.3= 43 7] PRACHS} 7] AlE Ak 1ol 4] CDM(Code
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[476]

[477]

[478]

[479]

[480]

[481]
[482]

[483]

[484]

[485]

[486]

[487]

Division Multiplexing) %= FDM(Frequency Division Multiplexing) <= 3}

71 Ao} 215 += PUCCH(Physical Uplink Control Channel)S -3l 2 &2 5=
ATt

71 2191 AL A7) A el A Pl ek A2 ek A2
T3 AR, A 2 THE Al 22 M E(sequence set), 2/HE T A 2 TFE UCI(Uplink
Control Information)< AF-8-3+ 4= Sl T},

o] A5, F7] A2 TE A2 N EE FE AP 2 219 X (root sequence index)
= Alol &8 F3Z E Z(ceyclic shift value)ol] 2] 8] 7 2= 4= qlt).

E5H AV AN AR =g A b 5714 H B A" (beam reporting
setting)°l] 91 7% (associated) A & ¥ = W o) et A H, v DA |74
W BaL A" AdE A3 E = A M’ (resource setting)l] T gF A B 1=
ng] A 8514w B A" el A¥kE A5 ¥ = Al Al E(resource set)©ll
ek 4 n 5 ok

F7H o2 A7 Wt A7 W B 19 E g A H (triggering) S A A S A A

71 A, A7 Wl Bars= 7] A AL WA A o 110}04 EgAd & 3o

[e)
A ¥ (pre-associated) M ¥ & W ol A & (valid) = F 8514 2&-2(invalid)
W AAwE Ar, A7) 57 Al ® (measurement setting) 2 2 1] €

A ¥ (pre-associated) A& & Wl A 8 L= FasHA & A4

) (resource setting) @} HHH JH, 47| 574 Al ¥ (measurement setting) 2 =
2] & (pre-associated) M & & Woll A F & & fastA &2 24
E(resource se) ¢} T H AH =W Hy 7= A4 AH F Ho] % s E

A7 54 AL shte] Ha AR o 5 o] Ak AR 5ol 242 | A (link) 2
AAE 7 = shto] B A" 3t shuo] Abed Al|o] fae ddd
ATt

B A 2 joint triggering mode S WEFU T, A V] Al 2 R EE
k4 23 reporting triggering only mode & WHEFYI T

TreF A7 Wl B e A ARV A 1 BER AAHE A5, 7] 54
2} RRC(Radio Resource Control) & A2 74 ¥ 2}l A& (resource setting) 1=
M| E (resource set) = B] 52714 A ¥ = v =714 A A EY 4=
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[488] T A7 R A ARV A7 A2 o2 A4 A4S AV EA
A& RRCE A H A9l MY 2= 2AHd A E 5 574 2= jh-a1g 4] k9]
A =2l AEA 5 9

[489] ol A5, A7 54 A& ”7] AA WA A& G418 &5 o] Aol Wl SA o]
bt s A st A d = 3

[490] FIH SR, 7] S A7) 71 A S e 2R V] Bale gk g
T gt

[491]  WFF V] SOl NACKS! 45, 7] &2 A7) Al BB 3= 7] A4
A Ao £3E AR F Aok g X3eh= ARE AV VA wo =
A - 7 A

[492]

[493] ol 3}k, W & &7 (beam recovery request)S 3 8= UL A1 2] EF(type)
/= UL AH 9] Ao whe} 254 0 2 W A5 H 31(beam failure
reporting) ¢ &7 Wl B3l R S AR = ARE &7 st Higel o @l
Ay R 7= $

[494] 271 {1 -+ 2 % (beam recovery request)~> 5 2 3| B 31(beam failure
reporting) 2 T H = 5 ST},

[495] 471 J1 B 31 (beam reporting) A B ol & £, A& += DL A5 W
A A ZH(preferred DL Tx beam indicator(s)), ¥ &2 ™ E ¥ (beam quality metric(s))
(e.g. L1 RSRP, CQI)) 5 4= 2t}

[496] 371 A3 5= DL A% W X A] ZH(preferred DL Tx beam indicator(s))i= ol &
£ 91, beam ID, CRI(CSI-RS Resource Indicator), RS port index, synchronization
signal block (SSB) index, PBCH DMRS index &< 5~ 1T}

[497] 7] W1 4 v E 2 (beam quality metric(s))<> & ], L1 RSRP, CQI 5
o]

[498] “JQF 371 W Bal ARE AN Btk g, b A oE 29]) 28 Wy
20| A 71X =r9] 8] 57| A Wl X311 E 2] A ¥ (aperiodic beam reporting triggering)
AT} F&skE @d o] Wl B al(beam reporting) ZHA o] AJeFE G 9l o o] &
AR NP 3o R ol o vt

[499]  Wgh AV W B ARE IR Barshs e dF e A Eﬂ*% LA R
WA BT ol 2 coarse $F A B (HEA= lower granulity 2] A H)E o e
g

[500] o & &0, ¥l Ao B 31(beam failure reporting) ¥} g7 %38+ L1 RSRP+=
2 24-3}5= beam reporting 2745 &3l A E3Fi= L1 RSRPo|| H] &l Bt} 4-& v E
T5 E3elar(Es &elan), Bk A2 A} 9 (quantization level) S ¥ 5
AT Aok

[501] E=, VA =S ol Al ol - Al A el (] A E) Balg Bl gk o]
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[502]

[503]

[504]

[505]

[506]

[507]

[508]

[509]

[510]
[511]

[512]

[513]

[514]

[515]

[516]

Aol k& AR B BarskA sho] ( Al Bl QRS Sol =5 o £ g
o & Eof, @& 25 (differential) CQI, Z}5-(differential) RSRPE 5] 2] 7
H e} sk A o )

23 vle} o], NR A| 2=l of] 4] beam recovery request(BRR)= A &5} = A&
PRACH <} CDM(Code Division Multiplexing) 5= FDM(Frequency Division
Multiplexing) %] ©] A]7F AF91-2- & 5-3}= UL AF1(©] 3} 'UL type I'0] &} §H 3},
PRACH®} T}& Al ZF 2F91-8 AF8-3Fi= UL #F1(©] 3} 'UL type IT'0] &} ghyo] X5
AREE = d T

+7] UL type I== PRACH®} -5 L 1 A] 7t 4 o= UL ARl o] -2 slot
type/configuration (e.g. UL slot, UL dominant slot)ol] 22 = 4~ 9131, UL type II:=
PUCCH®} 70| UL Al o] 4-& slotoll A &= A A E 4 3l

AF7] UL type [ W B Q=W A B Q 74)% AEApS]
44 ¥l PRACH preamble =¥ 7 )t}

=, 50 282 9@l PRACH7F AR E 5= 9l 7] PRACH:=
contention-free( "=+ non-contention) 7| ¥+2] PRACH %=+= contention 7] #+2]
PRACHY <= 3

o] 7] A, contention-free 7] ¥F2] PRACH A ()2 TU}E contention-free 7] HF2]
PRACH AF(£)% FDM= 7t} CDM 2 < QIth(Ed A7 s Foh4 Al &
AL-8-3F L} sequence ™ TFE).

o & 59, 47| UL type I Hl A 9] .31 @ (BFRQ) ¥4 & 44 ¥ PRACH
preambles, 7] UL type II5= short/long PUCCH resource &Y 5~ 34

“1e]aL, dido] A7) UL type 15 AH&3Lo] BFRQE % 58k+= 74 -¢- Oﬂ‘ﬂ H
#Z(L1-RSRP)E H 318t 5= 9]

NR A] 2= €l ol A PUCCH:= %%(short PUCCH %= long PUCCH)?._ ISal=g

&7] Short PUCCH== 1~2 Al 2 A ™, slote] Wil 5 7-32-0f) || A& 5
o, Ao 4~ 4 H] E 2] UCI(uplink control information)<- ﬂ 25k 4= 9T},
EE 5, 47| Long PUCCHT 4 ~ R A EESHETE 4 A E5)E FAHEH, A
1 o UCIE A = AUtk
%71 UL type II5= PUSCHE -3l %1% ¥ 7| 1}, ®+= short/long PUCCH & 5 3|

%\*Q A, = B E =2 A o] ¥ 3= uplink channel- & 53l A&2 4 )t

SFA|qF, §1 2 3l (beam failure) /3-8l A 2] ¥ =1 A -3-(link adaptation) 1A, UL
2 & A T& a1 e o, 47] UL type I short PUCCH Z/%+= long
PUCCHE AH&3to] A5 = Zlo] B} vpgA < 4= qlvh

H g Ao AgE = A Y/E=BE'ALE BT Ho% s xgy

‘?:_11_5L ojn & A E 4= At

471 UL type I PRACH®} &4 A1 A& AR SRR, 7] Al 52 el &
AN 5583 A2)E #4087 fal (A WeFes) =4 §l 29158 (Rx beam
sweeping)& A& A& 7P = vt

o

2HE=R
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[517]

[518]

[519]
[520]

[521]

[522]

[523]

[524]

[525]

[526]
[527]

[528]

[529]

[530]

[531]

[532]
[533]
[534]

;L £ 7HA =5 A H = Zlo] B %wﬂ%}v}.

wpebA, 7] UL type I 94 a3 =742 Q1 H] reporting 4 B.(4 & ¥ = DL
AE W AR AL R FA v E o] 318 X gF AL, 1= UL type I B.tf 41&
HIE 52 A% W reporting A H.TF Z 3 ¥ =5 Y sk Alo] vpgz 3k 4=

A
“19]aL, %71 UL type 19] 78, (48 29]) A A WY 30] Al 5 A] ¢F+=
71 UL type 112] 74 -5-, 1 A] PUCCH type (short PUCCH 3= long PUCCH) 2L
PUCCH A A 7)(A & 4 /&= PRB size)ol] et A 5 =
] 71 1 7 (mechanism)©] X% & =2 A o] = HAGE = 3l
o & E0°], long PUCCHE %3l B 4= 2= Y A H = W 28 (identification)-S
2] 3k RS indicator ¥ 7+ o} g} &l & L1 RSRPE A% <= 2 21}, short PUCCHE
Sl Bl g e 4RELL RSRP7} Ak 4=l
£+, short PUCCH= 7] 5714 Q1 W reporting A B.7F 85 %] 5 A7
TR g Tk
T3}, short/long PUCCH A & (9] ® $holl v} A1 %)= W B AR 7}
a2F=A o2 AAE 5 9}
EEQP, short PUCCH3= W2 (fast) ACK/NACK S 93t -5 o2
J8l L2 RRCE HF-A A (semi-static) & & (= A ) ¥ =
e T UTh
ufe} A, A7) UL type IIi= long PUCCHOI A 7 A %5 & & &}

u}ﬂ-;ﬂ kol Z,: 9}

rlr
N
o
o
o

01'7‘1 23 A Eol A=, UL type 13 UL type IE 2P A 0 2 (= 22 A7
= Aolste= AL 7S G o, B340l A A AA] 7 EEe)
] Sholl A, UL type 17+ UL type IE &34 22 A A5l ¥ ol o &l
2w e},
71 A =& {1 A 3} B 31(beam failure reporting) @} 7] A5 4= Q1= AR &9
54 9 Au ol upel Mol (35 A e]) UL A9 RRCZ 243 4 9)
of W, F71 N(N= Atd =) = 44 € 578 UL Ahe 2 N st A5 el
F7| 2+ PRACH A+l } CDM H:+= FDM ¥ ™, U4 %] A 4 &<l A = PRACH
A1 37 TDME 5= 3l
71A, X}%Oﬂﬁ AFE = AR 742 Ba Al 3 38k 5L st
TAE 49

A W o]l T gt
A A, oA W

A< iy
] )

A H
o ol o gk ¢hA1 A /78 Al A (implicit/explicit)
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[535]

[536]

[537]
[538]

[539]

[540]
[541]
[542]
[543]

[544]

[545]

[546]

[547]

Z] Al (indication) 2] 3] =8 A1 A A] UL A 2] type H/H== 4 o )
A A (= APEA) o2 ] Bl JE o) 39k = U, s W 5 2 9
7 Aaw 5= 9}

o & E0], UL type 19] A5, 7| A =2 Ao 2 NG E FAalE Flolar, 4
u] =1l 7)) o] & = (feedback payload) Tt X 18 4= 1 7] W7ol 7] 7] A =&
b2 BE| ] - Q% (beam recovery request)$} 37

FEkEle] B anke = ME}(HXJ Wb | 2l = 4] Wk

18] 3L, UL type I19] A5, 71 Al o5& 54 Wheko & Al
A ol iz Aol vE ARG et 55 g o aho] W &
request) @} SHA A Wl o] 77 A H = AFehA TS T
21 (identification) S Y3 AH (L ¥ Z4 A H)5 ¥ 3510] vhdo] B sl =&
oF g vk w2 Hmm e A 35 29D,

7] 1 218 (identification) A K. implicit$t W2l 0 2 g 5% ),

©] = (channel reciprocity 7} A ¥ (%= beam correspondence 7} A §) 3= wdof]
o 8ll) DL =k elel] o &-513= UL Al o] A e 35 (o] 51, DLRS A4l x|
FAol - G2 UL A y B AMESIA A28 Agatels duR), de]
NS E HAEsh= UL A B RO whe} 7] A =2l whdol] th DL Y] 4R E
implicitahA| &5 == it

=, 5 7 9] DL A}¢ (e.g. synchronization signal block, PBCH DMRS resource,
CSI-RS resource) s Z+2Hol t-5-% = 54 7] 9] UL AF)(e.g. UL type I == UL
type IDE-©| w3 ¥ o] A== 8ol A dhio] g 7)) = 552 7l 9] UL
AL ES Agste] AaE A3t o 24 7] A 52 implicitd} Al o 1= DL A} o
t-5-¥ = DL Tx beame] (A R 2= H)) F-A o] §-5=8F | & 2|8 == 9]

=

=
ﬁ
et
1o
do
-0
mtm

ol 7y (beam management) o Ab-& %= 1l 7] 21 % (beam
reference signal)& 7] A =7 & 2 -H 441 ¢HC1(S1310).

o] % A}7| vk Wl Al u) o] ¥l E (beam failure event)7} A& H A9, ¥ A 7
5~ 2 % (beam failure recovery request) ¥ I#H ¥ Ao N T E A48l 7] 9
UL(uplink) 21 = 278 gHth(S1320).

o] 71 A1, %71 UL AF91-& PRACH(Physical Random Access Channel)T’Jr 2l st

/\}_9. O}L E]_ol 2 ;<} OJ o 49
S AV B 1A 8 o PRACHQ‘r FDM(Frequency Division Multiplexing)
2/®E 3= CDM(Code Division Multiplexing)= = 3}
a9 a3 B 2 A& PUCCH(Physmal Uplink Control Channel) A1 &=
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[548]

[549]

[550]

[551]

[552]

[553]

[554]

[555]

[556
[557
[558
[559

—t e e

[560]

[561]
[562]

[563]

[564]

[565]

PUSCH(Physical Uplink Shared Channel) A} = 3]t}
qhok 71 BF ) 2 2F9l o] PUCCH AH Q1 735, 7] PUCCH A1 short
PUCCH %::= long PUCCH F % o] %= 8hubd 4= 9l o)
o], 7] w2 v AAH UL Ao A 7] Ao
71 A= 0 & 7 58 rh(S1330).

>
fol
!
0%
N

AN, A7 Al AE=H] Bt A AR AR == ARE
EestAY = g7l W el B e ARE X3ekA &g 4 9l

qHek 471 UL Akl o] 819) 1 AR Q1 A 9-, 7] Ao A &= A7) W B als)
A gro Ay xgkshy, V] H Hare)l dE A H = oA W
Fr5ol e AR E £33 5= Qo)

71 A WS A7 W A E A AARE V[ E S E Sl 54 Ald
FARG & Ad 24 A= AEE v 5

qHek 4471 UL Al o] B19) 2 AR Q1 3 -9-, 7] Alo] A &= A7) W B als)
TAE AR ARE x9hst 4= i)

o] 7%, A7 Wl Harel e A4 B.3= W 2" (identification) S $13F Wl A8
AR =Y F4 (quality)E eI = Y 42 AR T Aok s 23 ¢
o]ﬂ.

AN .

F7HA 0=, 7] Aol AETF A7 W Barel B AR o AR5 L sk
B, S 5 Aol S8 AAE V] 7 AF L
H 31 (report) $HEH(S1440). o1 714, %71 Hl A A 3ol T
reporting) 7} E 2] A ¥ (triggered) 745~ 732 7 o).
5= 142] S$1410 WA] S1430-> 1= 132] S1310 A §1330 &7 9} & A 8ttt

S 15 j A B d Ak deE ved S8 5ot

BFR A #}+= (1) Beam failure detection ¥ 7] (S1510), (2) New beam identification
W 71(S1520), (3) BFRQ(Beam failure recovery request) T 7] (S1530) 2 (4)
712 = 0 2 3B BFRQOI o] ¢ response & B4 B & &= ©HA|(S1540) S 35135
T At

o] 7] A1, S1530 @7 =, BFRQ #%-& 913}, PRACH preamble 3= PUCCH7}
AREE = d T

21 2] S1510 @A =, Beam failure detection®] T3] H.t} -4 2 o & Ak Eri,

& serving beamE ¢] BLER(block error rate) & ©] 9 Al ¢k o] o, beam
failure instance2}aL & T},

vhibo] R U ® 3 RSE(qo)i= RRCO 9 & WA H o2 A ALY =
OFA] A O = control channelE ¢ $F beam RSl 2] 3 27 ¥},

AFQ Al © = beam failure instance 2] indication- periodic ©] 31, indication
interval<> BFD(beam failure detection) RSE 2] 7}°g W& 7]l o] &l A H ).

ok evaluation©] beam failure instance BLER threshold H.T} 52 ], AF <
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[566]

[567
[568
[569
[570

— e e

[571]

[572]

[573]

[574]

[575]

[576]

[577]

[578]

[579]

[580]

[581]

[582]

[583]

[584]

[585]

A% 2 2 indication> =8 ¥ A] o=

N7l o] 144 Q1 beam failure instance & ©] A 5= 7 -9- Beam failure 7}
A A (declare) ¥ T}

o] 7] A, N== RRC?l| ¢] 3l 474 =] = NrofBeamFailurelnstance parameter®] .

1-port CSI-RS % SSB”} BFD RS setel] th &l =] ¢l =t}

t}8- S1520 @A =, new beam indication®l] tf &l A3 H-t}

Y| E Y A NW)= 8 B5= 11472 PRACH resource /A A A58 @i 2
AT Aok

PRACH sequence 4 o] &= s}1}9] Al -2 candidate beam & = v 3 #1 T},

2 L1-RSRP7FRRCE A ¥ 9 A gh(threshold) ©]/3<1 candidate beam &
Aol ol A Al 22 beam= A Bl 5kaL, A7) 41 1€ beam: 53] PRACHE
Aot o], hdo] of - beam s A B k=A== @ - o] 4 T

t}$- 81530 2 S1530 A =, BFRQ A4 2 BFRQ®N ™ & response 2]
monitoring | T 3l &3 E-t},

G2 A% 9 (window) ] Al ZF A4+ - 7H(time duration) 2 BFRQoI T gt

A= 9] response S E U EH 37| 915Fo] RRCO 2] 3l dedicated CORESET©]
A= 53l

w2 PRACH A% 9] 4slots F-oll RUEE S A2kt

k& dedicated CORESET©| beam failure recovery request®l] 4] UE-2] 8 ¥
candidate beam®] DL RS <} spatial QCL*] o] A t}ar 714 g,

REeF timer7} W 8F 7L BE1= PRACH #16-9] 7H27F A off 7|57l =2sh,
w2 BER procedure & 5§+

o] 7] A, PRACH A 49| A 7|5 ¢} timer:= RRCE A A gt}

7]
A
=

or

o] 5}, SS block (SSB) ] Al (indication) X % 4 3} &-"(beam failure recovery)®l
o 3l Ak 2ot

Aol % AR A(serving cell)ol] ) ¢t rate matching ¥4 -2 91 3l, 6 GHz ©] 3}l
thafl, A ] B] E 9 (8bits)i= 4 Al SS/PBCH &5 42| indications ¢ 3l
ARgH T}

A A ¥ E9-2- zh= UE-E-A (specific) RRC A| 719 %2 6GHz ©] 3H(sub-6GHz)
case 2 6GHz ©|/J(over-6GHz) case &¢I th3l 2 A = %% SS blockE &
A7) 8l AFRE 5

A A =2 A E ¥ SS blockE -2 6GHz ©] 3H(sub6GHz) case X 6GHz
o] 4H(over6GHz) case =7l tf 3]l RMSI(remaining minimum system
information)®l| 4] indication ¥ t}.

A}7] indication= 6 GHz ©]/d-oll A ¢F=H & e o] ¥, indication BHH -2 o} 2f 2]
iet= Soll A el H

(T Y 1): Group-Bitmap ¥ Group W Bitmap
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[586] 1%~ 1<% <l SS/PBCH blockE & 4 o] ¥t}

[587] 7% W HEWE o] " SS/PBCH & 5] 135 WollA AR AFH=AE
A A8 4= 9lar, 7 718 SS/PBCH E2 9] A3 A4 el S 7pA, 18-

HEWL o 15 0] AA 2 A45 =4 = indication® 4= J T}

[588] o & 5o, 13 ¥ 8/le 2557 8719 SS/PBCH EEE5 2] 7% [8+[8] HI E

[589] (Tt 2): Group-Bitmap Z 1Foll A A A2 %% = SS/PBCH block 2] =
(SS/PBCH block @] 124 ¥ A] Z} o1 &) ~)

[590] T1E-8 ¢14:31= SS/PBCH block & &2 A o] # T},

[591] 713-8] E 9 (group-bitmap)< o] == T1F o] A A 2 AL =4, 1F W
SS/PBCH blockp—ol =] A 0 & AE3=A]E indicationshH, A A 2 A% ¥ =
SS/PBCH & FE A B8 =g % 0 2 d48= SS/PBCH &5 5] firs
index = - E 7\] z2pato] A& AE ¥ =4 & indicationdtH, 3| G 7l
A%HE BE 150 ¥E5o= 489t

[592] & &, 1% H 8709 1§ 2 8719 SS/PBCH 552 49 [8]+[3] bits.

[593]  (CHRE3): I W HIEW 2 AR R AFE = IFEY 7 (LF g A2
o] o) /\)

[594]  T1H A%38= SS/PBCH E5 0 & Ao Ht].

[595] 2% WHEWL 8ld 25 ol A o] = SS/PBCH &-5o] A A &

AT =42 YEbd 4= a1, ZF 7152 SS/PBCH &5 A 459 U3 v &
7hAH, AA R AESE 15 = drhd B Oﬂio}b 150 Al
7150 21 E A #ehe] A A 2 A 4% =X & indication $FC}.

[596] & &0, 15 H 8714 15 E 2 87| SS/PBCH blockE 9 7 -9~ [8]+[3] bits.

[597] (th et 4): Group-Bitmap 2 ZF 1ol A A A & HA4¥ SS/PBCH £5-9] 4=

[598] 1% A<8F SS/PBCH block 2 2 4 o] ¥l T},

[599] I F-HIEW-E o] TIFo] AAR AEE=AE, 1% Wl SS/PBCH blockE ©]
=8 A 07 AE43H=A] & indication™ 9~ 131, ZF 1350l thEl A AR ALH =
SS/PBCH block2] 4= drji} We =2] % 0 & ¢14:3}1= SS/PBCH blockE ]
first index = 5-F] A 2F5}e] A A 2 A 2% =% & indication 3FC}.

[600] 1% 8 8719 1= 2 871 2] SS/PBCH blockE 2 74 -9 & 4 [8]+[3] bits, F T
[81+[3]*[8] bits.

[601] (ot 5): A A &2 A%% = SS/PBCH blockE 9] <=, A1 2} 91 9] A (starting index)
2 27 o] A <31= SS/PBCH blockE Alol 9] {14 (gap)<> [6]+[6]+[6] bits.

[602] (th 2t 6): 135-H] E 9(group-bitmap)

[603] T1%-& ¢12:3}= SS/PBCH blockE & A o] ).

[604]  IF-HIEWE AW IFo] AR AFEHEA, AEE = 15 W BE
SS/PBCH block & ©] A A & %% ¥ =4 £ indication® < 31

[605] ol E &, 1w H 89 15E % 8719 SS/PBCH E52 75'% [8] bits.

[606]

Indication™] 3= A} A Al 22 A 4-%] 3= SS block & &

918 o

o
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[607] Data channel 52 2 A & 2 4% 3= SS blockE =W o A g0 E
uj] %] # T} (rate-matched).

[608] oo 2 Hl A9 E-(beam failure recovery) @} e ¥ U] g-of o &l 2] 2o},

[609] H1 A 7)) (beam failure) = B+ A W (serving) Alo] A& o] A s & ujgl
declare ¥l T},

[610] =714 (periodic) CSI-RS o] 2]o| &=, A 1] 4l 1}] SS block-> Al 28 FH ]
21 H (new candidate beam identification)& ¢ 3 AF-&2 4= it}

[611] s FAHAEL A28 T H W 28 (new candidate beam identification)2 ¢ 3l
configure® = Sl

[612] - CSI-RS resources only

[613]  ©l B, SSB= A& FH J A& s A HA =t

[614] - SS block resources only

[615] o] 74-%-, CSI-RS:= M 2 FH W P38 9l A4 ¥ A b=t}

[616] - Both SS block resources and CSI-RS resources

[617] Contention-free PRACH(physical random access channel) 7ol 4] ¥ 21 af &+
27d 7 <%(beam failure recovery request transmission)®l] tl&fl, o2 PRACH
2} & 2} CDM(code division multiplexing)¥] 1 4} FDM(frequency division
multiplexing) ¥ = 8 %= 2] PRACH A4 & o] 83} Alo] A dHr) =, 7| A 72
BFR %% © 7 "3 9] contention-free PRACH AU &2 A3 4= ¢l a1, ghito]
&l & PRACH A& 2 &3to] 7| A 50] o] & 42418 74, el & w2 o] beam
failure Bl 1= $hA1 A &2 spolsh o= Qlt.

[618] o] 7] 4, CDM-2 PRACH = ] ¥ & (preamble) I} 5 A 3k A| 2= A A S 2| n| &},

[619] WA g Bt 9% A58 9 $ PRACH preamble -2 Rel-152] contention-free
PRACH & 212 9 3 preamble S 2 FE] A1 8] #t},

[620]

[621] oo 2, W A gl & H(beam failure recovery)E 9 ¢t SS blockE 9] & % (usage)
2 4 A (configuration)l] off 8l 43 T}

[622] o] slof] 4] A}-8-%] = RS(reference signal)'<> synchronization signal(SS), SS block,
physical channel 5 741 A Z 5 ojn| 3 o Ut

[623] g E FAA A ARE ] = A S KA = X A ) L g ol 2
EER

[624]  EERE, 2 W AIA ol A AR ] 5= SS E-F(block)<> SS/PBCH + % (block), SSB 2}
sdek on| 2 A E 5= gl

[625] M2 FE S AEst7] 98 CSI-RSE R ofu el 88 5 (block)©] A&
9l

[626] DL RS A A (configuration) ¥+ | A, UE7} Al 22 R 51, = @A A3 DL

RSE T} EAo] ] £& u2 3] 93] # M5t = DLRSE S U E S Aol o3
WAl A 0 2 4 (configure)d = T}
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[627] o] DL RS £ 2 o] §l t]-&(beam correspondence)E 714 = UEE 9l th&l &3]
U] &4 o], &£ t} 2 & 2% DL RS configuration o] = UL A} ¢l o] A}-8-2 4=
ANEAE A AIsH= Aol & A =4 HIgke] fg-o] 2 AX]5HA]
o= witol gl ar 8 2} (non-beam correspondence UE) < F A} &k & =1 |l
U A HE #4-8 Faf o] of ] 3 ek A WS ARE SRS W) 7] ] o]
] = U]‘j/] J]rOLﬂ ZF 9}

[628]

[629]

[630]

[631]

[632]
[633]

[634]

[635]
[636]

[637]

[638]

[639]

[640]

[641]

[642]
[643]
[644]

et CvHDPPRACH%E A AL Bl eheke] ofw gt
A gforsliz A= gl

FR (beam failure recovery request resource) = ©|

awa Wel 5ot 7] 3
W Aol 49, UE: thae

A
AAE 4=l

714, 7] BFR& Wl A o) &
= TDME UL AH & i),
JI o -§-(beam correspondence) & %= UE®] th3l], 2+7+ 2] BFRX PRACH<®}
- AFsHAl DL ¥ (&) 1 #H(association)d = 1T},

71 0] 3= PRACH #F1-& SS block 3= CSI-RS 9} A7 5= 91 7] o]t}

= 7471 713 vk} 0] non-beam correspondence UE®! ol al| A &= 712} 9]
BFR-> DL W(5)3 A #= 4= 9l

Z}z} o] BFR¥} SS block "=+ CSI-RS 9] association®l] Tl ¢+ RRC configuration-&-
A st A& v 9 A 25 o

Ao Wl 595 98] =3 &2 F

DL RS set A7 1. A1 §lo] 21 s gt

2E

DL RS set 274 2. 574 TH DLRS o] & uf, o]t ¢t BFR-& A& #] o
) gt 2] 2~ E (ZF BFRY associated DL RS A A H)

ol slof| A, ¥ W M| A | A A etsl= W A ) & (beam failure recovery)

W Eoll thal Bk 774 A o = Ay o

(A ek 1)

At 12, Wl tf-8-2 zr= UEe] o 8], UEs= RRC(radio resource control)® 2] &}
U9 BFRE Ol A E = It} o] 714, 247} ¢ BFR-2 SS block *+= CSI-RS 9}
o3t 2= 9

kAl A3 A A &, BFR(beam failure recovery request resource) ™ § 2 3l -

@ o] AL-&% 7] 913 PRACHS} FDM, CDM 1= TDM¥| = #A-¢1-& w3t 4

o]

Q 7ol AF-&-% 7] 92l PRACH$} FDM, CDM

-

FA]

7 2
749 vhidro] 2He A 22 T H DL RS 5!

o
—
=
o
%
2
©
g
=}
ol
b
O

*Jﬂ BFR-> PRACH preambled < %1 T}.
o] 7] A1, /471 PRACH preamble-> contention-free PRACH preambled <= A T}
~}7] BFRel o ¢ DL RS indication®l] %) o] 4](DL RS set 274 29| & &), 4471
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3Fut2o] BFRO 92 (3= 8 )% = DL RS7} SS block ! 7§ &}1}2] SS block ]
indication] 1}, CSI-RS¢! 74§ 31} H+= 1 o] 42| CSI-RS resource( )o]
indication®] = 5% & 7F4 4 v}, =, sht9] BFRO| SSB+= shuak 14

[645]

[646]

[647]

[648]

[649]

[650]

[651]
[652]

[653]
[654]

[655]

7Hs8kaL, CSI-RS AHl 2 3ht s l—%? M7t A 7Hs st

Hop 7742 o =, &fv}o] BFRON 8] SSB7F A ¥h(HE= 2 th= o v =
&2 t}E SSB 5 RA preamble©] 38 ¥ ] 9Fi=thi= 218 2| 4= )

o] =, "UE+ 4] = U} BFR-SSB-Resource 50l &l =5+ ra- Preamblelndexﬂ
AAE A& 7184 %=THUE is not expected to be conflgured with a duplicated
ra-Preamblelndex for different BFR-SSB-Resources)." & % & = <= )

o]+, CSI-RS 2] Wl Z(beam width) 7} SS block &] X! %EE} 5 l(narrow) ] o],
59| CSIRS § &) 2o 8}1t9] SS blockell 483k B £-& 7F2 4= 9171
w3 o] .

:LF/LT_Y ’37] BFRo] t}& 8% 2] PRACHS} CDM %= FDM* = 31 -&

A, CDMH 7|1} FDM¥ PRACH #F &0l thall 53] ghiel] g &1 Jivt
T = dubA Ql k2 3| o BFR¥ PRACH AH &0l & g 4

23] OF sk}, o] 3k E7 2 o] -85, BFR 47 A] associated DL RS
Z A= A% 7St 2, 4371 BFR¥ <17 SS block = CSI-RS ]l
A X 3= PRACH configuration®} ¥ f-2 ME} <, associated DL RS 74 H.7}
A eF¥ BFRO) o & @2 &l BFR¥ CDM -2 FDM¥ PRACH A1 1}
associated DL RS A4 H. & &l & BFRel| o] 3} associated DL RS 74 H. % 4]
implicitst Al Q143 5= 2l

Ao, A2 2E S 9 ﬂ DL RS configuration(DL RS set 24 1)-= BFRZ}¢]
associations ¢ ¥+ DL RS configuration(DL RS set 24 2)3} &5 H A A 4= 9l

w5t BFRY} A ¥ DLRSES MEF W S HEZA WA H o7 Jﬁ}ﬂﬂ
STl et &= UEON ol &ll 574 % a1 o] -8 = Ut} <, DL RS set A4 2¢]] " A] 4]
=2 dxAo® F3¥ DLRS AHYE-2 DL RS set A4 10] A4 S =2
S 8tE X U] 8 & new beam candidate RSE A E&k= <= 9J T}

o & &©], BFRO|| = SS block AH &7 Ak RS= 4 3 31 (DL RS set 4474 2),
g A] 4 2l new beam RS A A o] = CSI-RSE Y A A (DL RS set A4 1) & = 3t}

_V&
_‘4

2 oo 0T & R
(Ol 1—11 o ol:o
rUfU _1}1_’ mf

_l

{Observation 1)
BFRE©] SS blockE 3 A #% 49, UE= M &2 TH 1 N%% sl A
DL RS set(DL RS set 44 1)°f] #A glo] 8l SS blockE

RSEAX =A% 5= 9},

Abal vpe) o), B A A o] A] A ¢ts st e, BFR A A 9]
AbgE) 3= DLRStype(DLRSsetH A 20 £3E RSES] T) U EH] =T}
beam failure recoveryA| Al 2% T & W& 37| 9J&) A7 DL RS type (DL RS

set 474 19 ¥3H RSE 2 EF)°ol v& 4 At}

ﬂl ﬂ
o
2
N
olt

4 3] new beam

.u ["_|_,
ol
uls
N
)
Jm
o,
of
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[656]

[657]
[658]

[659]

[660]

[661]

[662]

[663]

[664]

[665]

of| & E0, 47| BFR A A] 9l A% = DL RS type©] 'SS/PBCH block' ©] 31, 4} 7]
vl E9]=1el] o3 -4 ¥ DL RS type©] (52714 ¢]) CSI-RS A& 4= 3leH,
TR 5 dTh

E3F -8 DL RS typeol &t T H 4] H3lo] thE 425 gl

E g A Ao A AlQteli= & thE T EX 2, o] 2 WS

7] A] =5 o] beam failure recoveryA] -85k 21 0 2 44 gl DL RS set
474 19 & ¥ DLRS AH) E)¥ 7t ol g} BFR #| Ao DL-UL #A & 44
DL RS set(DL RS set 4 2¢]] £3+¥l DL RS A1 5)5 ¥315Fo] 3-8 4= )
Aoy whibo] 2= new candidate beam RS AHY 2] 2~ E ]| 3= DL RS set 47 29]
A EE B E3ehy, Odﬂﬁlb dHet#] &= 4 vl =, DLRS set A4

20l 33+¥ DL RS A1 5-2 /7] new candidate beam RS A} ¢l 2| ~EE B 5F
[e]

e’}

ke
oo
P‘L
N
Ir
I~
[o
4>
9

st FE WS wdo] Had u), = VA 5ro] thA| W& A A o

& Bk 799 RS set FAH7] A 7ol thA] Hl-& A Al sh=

)2l RS setel] T3l Z+2} (explicit = implicitd}Al) B AL(SE= A ASF=
Tk o} 2}, RS setE 2 3 Al A A 2] RS setel] &l re-indexing2 &}l

S set Foll A A8 sk W & 7hs st ¥ &, 7] A5 o] PDCCH ! ]7\1
e 1) DLRS A ] AE7F Qo W gl ~E o Z£38kE DL

2
folr
0
r 3

‘101‘ of
r?
et

fr o

By
Rl
R

JH L o ox X
Ziémi—loii

10

RS A & & new candidate beam RS (DL RSA A HE A5 0 2 ¥ sl 5 o
= A
04 714,71 A = 0] beam failure recoveryA] 283 31 © &2 4 & DL RS set'-=
'7] A= ©] (beam management 252 A A ) (F27] 4 O]) RS set' & 4~ 31t}

*}7| beam management & % ¢! 2 resource setting esource set 23 4 -S 3

T O
resource type= "J A H =2 QA H o7 XA FEALL % 2 73 # reporting
parameter= 33l & o 3l
Beam reportings A ¢F o] 3£ 4] ¢! reporting parameteri= 7] %] = 2] Tx beam IDE
A A sk 4= 1= &) g of 8l F5F= CSI-RS resource set ID, CSI-RS resource ID,
CSI-RS port ID, SS block ID 53} tf 8o {l &2 (beam quality)E Y EF = Layer
1 RSRP(reference signal received power), CQI(channel quality indicator) &2} -2
ShebulE o] E 4 ol B el A H R % 5 9l
£-3], BFR(s)©] SS block(s)¥} association® 7d -, UE5= SS block tH A ¥ IDE
& BER 2135 A5z, A2 o= 7| A5 (BFR ¥ beame]l of &
Ang) A5 9t
712) 32, (1.0} narrow 3k §] Z-& 28=) CSIRS ¥ ID (2 %] E2 A ®)%= BFRS
3l = F55F0] 7] A 57 o] &93F= PUSCH(physical uplink shared channel)
= PUCCH(physical uplink control channel) & &3l WA & 0.2 7| X5 o 7
y=wE 5 gl
olw], YA A9l BE F=3)&8F= CSI-RS AHY (se)yEoll 3l 7| A =3 @
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[666]

[667]

[668]

[669]

[670]

[671]

[672]

[673]

[674]

[675]

[676]

[677]

[678]

%%9] indexing- ] &l &l oF ).
=, wdo] thA| CSI-RS ] B.aL A, o] ] & CSI-RS #H41(5) T ol o gt

1ndex1ng ZIHbo g V| X2 0 2 W 318k x| 7} oFE (= A A E o] glofof 3kt

o] & g CSI-RS indexing> @ 7] 4 CSI-RS 7|§F =714 ¥l B3 52 HAH
CSI-RS A} (set) 1A S T2 2 =5 3 %], @ W recovery
Ao M (Hi= el G g o] F) H.aL Al ARE-SF CSI-RS A (set) 1917d &
HER AAstdA] o 5 vk

whof 7] A ¥ (57714 ?1) CSI-RS A+l F=oll th A 1 01 gl 49, HEA A7
(aperiodic) CSI-RSE ThA| A sto] dAE N vy E

871 71 44" (57714 1) CSI-RS A 5ol T A |
block 7} (spatial RX parameter ¥4 ol A) QCL(Quasi-Co Location) ¥7] & =-3]]
Aoz g S5 Qi

o] 7] A, ‘spatial RX parameter o QCL #A AA'& 5L &= F-ASH A
BT AT ABES FAEE A5 1B 5 2
NRo A £ DL RS A9l 1ol spatially QCL Hthal ¢ 3l DL RSE©] 54

}\1 jL"=Xe)

& ZF v Q1 w2 B (e.g. dominant angle of departure) T3 ol A & U ¢S
AN S Ao, vt 1o A= Sl DL RS AHL 52 5218l 9lo] TU &
TR WS AR "ok ofu 2 A =

w2}, spatially QCL¥] i= DL RS {Feoll &= %/\] W, = spatial domain fller7]-
AT o= vk ol & 50, 59 e F2 FAFSHH]
] ol thal &k wle] A el #] el th& &k Hlo]
Ay o] H A A L 22 gtu2 sde Flo) 7] gl 7 A w2
Z% <2 423k DL RS {}ol| spatial QCLE A & XA 8l &= -5l
o & &1, SSB #0, #1, #2 X #3°| ZHZ} BFR #0, #1, #2 2 #3% A4 ¥ 31,
CSI-RS resource (set) {#0, #1}°] SSB #03} QCL #] A %] 3L, CSI-RS resource (set)
{#2, #3}°] SSB #13} QCL A A ¥ 91t} a1 74 &},

1831, Y& (DL control channel S % %-3}=) serving beam©| SSB #0=
AA ¥ kAL 7 gk

371 @ o] DL control channel 2] F-d o] A7 ol &tz Hol XA thA] i =,
EA 2L UE5= AT E SSB#I'E 2H2 A9 A7) SSB #13 914 ¥ BFR
NEE7NAFOE AT 4 vk
&gk v 522 CSI-RS resource (set) #2 B #3 ol oA W& 3H-&
o &= st =

Wk CSI-RS resource (set) 50 54 271 & 753= 21571 gl 21 SSB #2
YEi= SSB#30] 54 & v5eh= A9, CSIRS Wl TollA 54 =4 &

_I}l o, offl

o3 (o]
lo &b opol pel
e er i e

m

I

k= W ol §l8-S BFR #24 BFR #3S 58] 2158 AFslo] Y ES A=
RS RN a= C”E}
=, HHOl 2 SSB #2 = SSB #3 Foll tl A W& 32 A9 sl dE2 V]
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[679]

[680]

[681]

[682]

[683]

[684]

[685]

[686]

[687]

[688]

[689]

[690]
[691]

[692]
[693]

[694]

278 CSI-RS Fol A Tl Wlo] eleg & 5 gk
A}7] dol A, 7] A SFo] BFR #0 =3 BFR #1°) 4 21 & & detectiondt 4 -9-, 7]
4% CSI-RS Foll (7] 244 indexings weh) Y] Bl E 5385 &

o]
AR

g
f g

71¢] 31, BFR #2 3= BFR #39]| A 4l © & detectiondt 7 -3, 7| A =+ CSI-RS &
Ald7d et A S indexing 7| R o E W] B E st E o Tt

ol gk &2 9 8ll, 7] A =2 (aperiodic) reporting triggering A[, '7] A A ¥
(7712 ¢1) CSI-RS A} (set) ID 7|HFo & ®] [D H 15 =3 8k x|' o}

KA 8F= (] 5271 A 91) CSI-RS A (set) ID 7| HFe. &2 Wl ID H a1 & 3 S A|'E
YA A S8 = GhA[ A O 8 TR X A8t 2ol E g st}

AZA, 7] SAL A QT o] T 3 4] Q1 o] 24, aperiodic reporting @} aperiodic
RS/resource & & A ol triggeringdhi= DCI field & A A ¥E-2 7§~ = 2p(H] 527] 4] 1
CSI-RS A} (set) ID 7| RS =22 W1 ID K a1) =2 Q1241 %] 31, aperiodic reporting &F
triggering3t+= DCI field & A Al W2 -9 A2HF7] 41 41 CSI-RS A4 (set) ID
7IRke 2 WD BaDE QIAH LS 4 € o= gl

A s vk 2 = 7| 2SS block el o 3] H 1= initial access "=3= mobility

8- %= 2 RMSI, SIB, UE-specific RRC A4 5-& &3l 'H7I 2 XA ¥ SS block
AdE T AF FSEFEFHRYOR ¥ 45} }L W 5 7k s

o] o, SS block®ll th g+ 8H] E full bitmap& AF88 =5 a1, ehA A4 ule}
o] group-bitmap 5= 2-83}9] compact forme A& %= Sl Tl

Ay gk nupe} vl zk7ER] 2 o) 3 SS block set<> < gk HIH 3} mb 27X 2
Y| E 2] =17} beam failure recovery A A &= X H-& 3H7] &l A7 ¢ RS set}
A AL (EE B, i A4 5 9]

W1, S5 A3} $hedehe] ¥ i) UB-specificd 41417 312 %% 5
block set> 3l A/ A] 4241 o] & T 1§l A (identification)o]] A}-§-3 RSE R
o]

(o]

override® 5~ %

B, 714 (el gNB) T8 ol A g F kA A Bl Thssh, T
M52 NRoIA A 919 A7t ),

(Option 1)

Option 12 W ¥&](beam management)E ¢ ¢+ CSI-RS X} 1 9] spatial coverage
(Y%= beam width) 7} SS block 9] spatial coverage 5.t} 5 7 $-o| t},

(Option 2)

Option 2= ] #&] & 918 CSI-RS A} 9] spatial coverage (%5 beam width) 7}
SS block 9] spatial coverage®} & g+ 74 9-o| T},

7] option 1] 41, SS block 2] spatial coveraget= T} 2] CSI-RS resource =l
ol AW E 5= o, ZzhE A 2 & R L7 (beamforming) W& 7HI T
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[695]  BFRE©] SS block& 2 ¢ ¥k 0] 912 o], o ¥ SS blockE©] 33} L=
A Q¥ =A== U EQ A9 Agof & 4 gt

[696] HEYA(EE 7| A =)ol UER H] A3l 55 98 S3-8 73] & Al gst/| &
A= A, U EY A= & 59, AA cell areas AW 3= S 5-3F 9]
BFRS 7} UER A58 4= 9t}

[697]  WIESI=17} PRACH A9l & savedt’| & 18z 45, 2F2 BFR Al E7} 2 UER
a4 7 ok

[698] W As) BRe] Gk 52 18 A, BERO] 7Hs @k §F B2 spatial coverage S
e e @ et glee e,

[699] e, 52712 Q1 CSI-RS 71 7E R 2] (beam management) ¥H7] ol A,
YEH A= 27] AA 2 Aol 5 o] = SS blocke] UEC] tisl #4e] 544
DA S o] 9 9] wol, UE: A7) A 7 el 4 S ) CSLRS W&
A1 skl

[700]  TH4] UES 7Holl CSIRS A1 50] 43 & 910w 2781,
RS/SA/H.a19] oW 3| =7 UEC] dsl H 4 3} d 4 =5 CSI-RS= UE
EstA 248E o At

[701]

[702] {Observation 2)

[703]  UE #rxol M, A4 g 52714 <1 CSI-RS A1 o] A3 &3t
7 ¥ 2] X] (aggregated spatial coverage)™ A" 4 2] SS block®] 2 3¥ &3t
7 ¥ 2] X] (aggregated spatial coverage) H.TF 5= = AT}

[704] =162 & FAlA oA Aljtsk= Wiiel 482 4= 9l= CSI-RS & SS £5-9]
& ZF 719 2] A (spatial coverage)2] ¥ E YEFH Lol

[705] % 169014, 16102 SSBell 9] 3t spatial coverage = YEF M, 1620-2 CSI-RSO)
2] &t spatial coverageE L EFHTE

[706] =, 52 162 714 1 CSI-RS7} SS block BT} spatial coverage 7} T] 42
T (EE ) A Y 25 HEIH

[707]  ©] A%, UE= A4 2 & CSI-RSE R} 1] 523 E3 9] SS blockS #7138t
T At

[708] 1MW, UETE £ F2 (& £, Ak o, A Ao} Al el vjgt
RSH.T} U] &2 RSRP/CQIE %H= SS block(E) 3 ¢1 7% BFR(E)S 53
HEAAZZ Y A8 545 233 = v

[709] o9t &2 Ay 25 A A3 2, CSIRS 7|7 H] el o & el
7hs et gk whA| el B H A, S ¢ spatial coverage7F W A 3 H-E 9 ]
Al 4= .

[710]

[711] Asf AAE 7 v 3 7HA

48
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[712]  (Case 1) UEi= "] 2] A oj¥ 2718 WH56h= 4o % 1}l CSIRS A9 &
Eldla=

[713]  SV]A, A dG s e A Edioh el A g ou 2 s E 5= Qi)

[714]  (Case2) UETE W &] A o¥ 2315 1H53F= CSIRS A9 & 3H#] 13)a1, v g
Aol 2715 T8k Ao & 39| SS block& A ghr}

[715] (Case 3) UE+= 1| 2] AolH 2718 7h<538l= CSI-RS 29 -& 3b+] X-8tar, v g
Aoy 2718 7k=31= SS block©] 8188 <12 &kt

[716]  Case2 2 Case 32] 7%, T H SS blockE-& 4 A 5 -2 913l UL resource
configuration®l] ]3f 2] H= 4= 3]

[717] 371 vE Aol 212 5 2o ® gdE oo, 5 &
AT v Gold) YA ET 22 FA o] A} Hi= CSI-RS/SS block-&
A et ART - 24 5 )

[718]  FESH 7] A RN AEI FAR) RSV A9 EE 9E) ALgE
T A=A E AAS ] A8l AR E aS v 5 o, 7] A 5o o &)
A4E

[719]

[720] o] 3}, 37}4] case &0l thafl tho-3} -2 UE &2l thaf] -4 < o & A3 Fof,

[721]  (Agt2)

[722] Aot 23=, CSI-RS7}F A &2 {1 2] H (new beam identification)S ¥ & 474 ¥ +=
A9, A o]l ETE Ay S ol (5, B A W (serving) Ao Al g o] A 1 3 o)
ol 2 ¢] caseE3 -2 UE 5 2Ho] AolE 4= ok,

[723] (Case 1) 7+oF UE7} v 2] A o] ¥ 27 (predefined condition)S WH3H= 4ol =
stiko] CSI-RS A& A (find) 3F+= 73 -9-,

[724] VA, A7 vlE] AoE 2A1L (@) FEol AR CEE AFA Aol H)
AA G E T} =& 7§ £, (i) serving CSI-RS(XE+= SS block) BT} &2 o] T
TE AL 53

[725]  EdH AV vE deld 2 EH 27oE ndE 5 9k

[726] (Case 1-1) BFR©] SS block ¥} ¢4 ¥ %] o] (associated to) 3= 4 5-,

[727] UET 7] 2718 w538 CSI-RS(8) 4 3-3H4 2 2 QCL(quasi-co located)
¥ o] 913= SS block(E)°ll tl-8-3= BFR(5)& 53 (1A w =)y A 575
8.7 gttt

[728] QA A3 dle} o], BFR-2 beam failure recovery request resource S 9] V| 3F=
71 © 2 beam failure recovery requests 9 3l A-8-% = PRACH®} FDM, CDM £+
TDM¥| = UL resource & & 4= it}

[729] Z1¢] 431, 7} BFR©] SS block ®3= CSI-RS ¢} 1 #-& 7}A] &5 RRC
configuration®] A= 4= Ql

[730] PRACH sequence+= 7| BFRS] & 4 Q).

[731]  (Case 1-2) BFR®] CSI-RS(E)3} #5202 A #F o] = 49,
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[732]  UE+= 471 2315 %531= CSI-RS(E)9l t-8-3F= BFR(E)S &
A= =2) Y Ao 45 g

[733]

[734] (Case 2) UEZF "] 2] 4 o]l Z71-8 7F<53h+= CSI-RS AHl & 3H#] 3star, v 2
Aol 2718 Tk 3+ BFR configuration & 2 - 2 o] It &} 1}2] S blockg
WA ek 75,

(7351 UE= e 7‘”% %71 W 5H= SS block(E)9] t-8-81= BFR (8)& %3]
W As) 5475 8 g

[736] 2] Sl o = ’\c}ﬂ e Ao 212 () FE AARE= AR AoH)
AA G E T} =& 7§ £, (i) serving CSI-RS(XE+= SS block) BT} &2 o] T
T2 A9Y 7 Uk

[737]

[738]  (Case3) UE7} Wl &] A o] 2315 wh=31= CSI-RS Al & 3A] Zatar, v ]
Aeol¥ 2718 =3F= BFR configuration © 2 -] SS block-& 34| &gk 7 §-

[739] -UET 4 © A A 3] & (radio link failure recovery) A xFE A 2} SO (HE =
A% Elo] & A A gheh). B/,

[740] -UET W A3 571 A 3514 53] S (unsuccessful beam failure recovery) &
A A (declare)$h 2 2 4] 9] A5 A ZH(higher layer procedure)& 5~ $H}.

/e =,

[741] - UE:= BFRE S8l ow g A S &= HabA] eF=rh 2/,

[742] -UE+ (BFR ¥ 2 M & T & beams & %= 7} BFR 9 sub-resource & &)
=2l BFRE S 2l A28 A5

[743]

[744] Al 23| (case 'H) UE &2t SS block®] BFR configuration®l] 4] Z] A] ¥ SS
blockE & A H F21d %t}

[745] SFA| v}, ®FeF BER configuration®l] 4] ] A| ¥ = SS block ©] £] ¢l RMSI, SIB £+
mobility & TFE %] 2] UE-specific RRC configuration 5 & ¢+ SS block = ©]
FEHE 735, Case 2004 7= H @ E 2 dhdo]l v Ao 21

k=31 SS blocks 3tal, 3l SS block®] BFR configuration®l] 32 8Hg 7 9-2
A= o vk

[746] qkoF wiko] 2 S8 block®] BFR configuration®l] &% %] @F 0 H /37|
G2 radio link failure 5213 &2 49 A& &2 l% T3 A], beam
recovery 5 X785t A 8t F2hs e o, e V] A H 559 BFREO
& =27h) NS E Aseh= w2 o2 5 v

[747] n}37FA] & 2H-E Case 290 4] BFR configuration®] CSI-RS7} A2 A ¥ 7 -,

50

O
/% = Case 29l 4] BFR configuration®l] CSI-RS7} A4 A ] a1, whito] 32 8§
block¥} QCL¥ CSI-RS A o] s Aol &6}%] &S 5ol -3 € %

o]
AR
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[748] o] 7141, %371 2] A el ¥ 27 (pre-defined condition)' = 7] A ] ¥ 27187
offel, VEQA7F A g 27 0 =2 nl4to] 288 4= 9l

[749]

[750] o2 W Agl Bt Q% 219 (beam failure recovery request resource) 2]
A Zl(design)ll o sl A SHA A E o,

(7511 A WA, 7 A 55 24 292 PRACHS 122 2H91(PRACH-like
resource)d = U T}

[7521  NR2 7] §l Ao 55 84 2o 2, v} & PRACH A4 &7} 87 CDM¥] =
A& ARg e A& Al A g

[753] A7 A Al ot Q% AR el o) ¢ CDM 7] HF design-S V|- B.& 4] o]al
2~ (standard specification)®l] & < &2 1] & 4= 3l

[754] HEA A7 DA g a2E v %L TEPQI RS conflgurationo]
UE-specifical™, 224 o] &8 3l 7§~ RRCE Al| -1~ (reconfiguration) 3 7~ 3} T}

[755] HEA7F A2 2p2l o] %%3} A grhar s, 7] HEER A+ UER
FDME A 98 A3 2 9,

[756] 13l PRACH el A ] A3l 54 5% A52 98l th& PRACH A+ 7
CDM¥| = AF o] ALg-4 = )

[757] F AR, AV A S B_ A} ©. 2 PUCCH(physical uplink control
channel)©] AF8-5 4= Qi

[758] NRO| 79, ZE A Ao fldEo] Aot vjwk vl A#j7F A Ao

[759] wpebA, 25 AW Alo] Al d o] A o, glo] ™ o &l ] 71318} (robust)
FA A o2 BT} £ coverage?! PRACH-like resource & AF-8-3Fi= Al o] T] Qb &

)\}]\‘[;‘I‘.

[760]  F#ko] Z=71(PUCCH AF8)ell tlsll, PUCCH M2 w2 v A o)) 5 2 3 &
_,4 ¢H /\}_9_51 2= 01

[761] Lol Hojxw o}UrA PUCCH7} 7} PDCCH Wl 3 1 ¢ =] of glrhar
7Hg s, UL ¥ % (beam pair) & L& T stH7F o] A 8] Aoll& = 7]
w3 o] .

[762] =, A Alo] 29 9] A B A E(subset)®] A3 5h= 49, PUCCHE U EY A2
oMl E o] HFA) S % x| 3=t A2 ¥ T},

[763] A7IA, oI Ex= ¥ A7 HASA &2 L= A 5 2 d 5 vt

[764] qhof W= A Ao] A Eo] AafeteE A W A, W s 545
axst7] ¥18] PRACH7F AFE-E 5= vt

[765]

[766] oo =, A =22 H A (new beam identification)©l] T3l <& o -4 4 &=
A E- o

[767]

%16 W oA A optionE o] Al e Lol A, Al 2 1. Jl o]
474 ¥ (configured) CSI-RS & Alo] ol Al A= 4= Q1= 45
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[768]

[769]

[770]

[771]

[772]

[773]

[774]

[775]

[776]

[777]
[778]

[779]
[780]

[781]
[782]

[783]

[784]

[785]

[786]

o]
A

o] 7] 4, CSI-RS+= 5= 169 ZA] H vh2} o] SS block ¥ QCL associationS- = 3
PRACH®| b A e® fds =5 i

(Observation 3)

U] w& & A5 (resolution) S 2H= 4] o] PRACHE ¥ 1% SSBE =il
WA E 4= 9l A9k UEE 7] 2] Q1 CSI-RS AU E Fo| A T & | s zh=
A 28 Wg sk 4= 9l o)

Observation 3-& SSB} PRACHY= A% 2 ¢ 2 o715 o] 9l 01, CSI-RS+=
PRACHT (H 4 o2 Ay o 1= A& Yehd,

=, CSI-RS+= SSB<F9] QCL A #-8 73l 4 7] PRACHS} {H4 4 02 A x| of
A

o] 7|4, SSB2} CSI-RS B 7| Al =ol] ofaf AAH (FH W HA 9] 7|0l
=) QAR F- o] 2 Ao gt

o] 714, 4F7] 4L RSRP 3= CQI 58 ek <= ¢l

=, UE7F YA gk R T &2 o] &2 T 1 W RSEA] SSB % CSI-RSE X7
DAEE AEhe 4 g0 sldd 4= Sl

(Alsk3)

Aok 3, olzf AA 3} o] CSI-RSE L SSBE W57 Al 22 1] 21 -S 93
ALg-E 5 gl

-SSB(E)2 PRACHE I} A% 75 o] 9]

- CSI-RSE 2 SSB(E)¥ QCL associations -3 4} 7] PRACHE 3 77 2 o &2
A= o 9l

(Alct4)

SSBE°] Y A 7| &+ 2 *d(beam failure recovery request)®l] ol 3l PRACHE= 3}
217 A= ar, 714 CSI-RS A E 0] s} Ei= 21 o] 4+2] SSBE I QCLH
7A5-, 1 A7 A= o) thS case 53 152 UE §2H50] Ao 4= Q)

(Case 1) UEZ}F vl 2] 4o 2718 758k 2 o] & 3li}9] CSIRS A&
WA 3 -,

- UE+ SS blockE 7} t]-2 3= PRACH(E)< Z3) Wl 25 B2 o Hs,
471 SSblockE2 54 27 (Ew 18 o £71)E& 73t CSI-RS(&) %
&4 0 2 QCL ¥ o )

f
v

olt

T
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[787]

[788]

[789]

[790]

[791]

[792]

[793

[794

[795
[796

—t e e

[797]

[798]

[799]

[800]

[801]

[802]
[803]

[804]

- Case 19| 4], Y E Y Z2+= ¥ A W 3H(beam refinement)E ¢ 3l CSI-RSE
AF(E= A ADHT H 271 §le ™, CRI + L1-RSRP(reference signal received
powen)E H.113}7] 9]k UL containerE (UEE) & sh7|7F 8hd H o)

01714, 7] vl2) Gl 27(EE 54 232 () Fdo] ARHEE AL
Aol ) QA Z R} & 749 = (i) serving CSI-RS(FE+= SS block) E.U}
Fdol ¢ £ 49%Y 4 3

(Case2) UE7}F v| ] o] ¥ 271 7H<531= CSI-RS AH & %ﬁﬁ}ﬂ FshaL,

ulg] oy 21 & Wk Aol & 89 SS blockS A g 73

- UE+ 1 ¥ Z*Qlﬂ =7 % THE£3H= SS block &0l o -8-3H= PRACH ()=

Za] W Ay = sk},

- Case 204, Y E JEL SSBE 7|HFo = 3l coarse beamS 32 & CSI-RS
7] 1k beam refinement A 2+ E E 2] A (trigger) & 2 2 7} A T}

(Case3) UE7} 1] 2] dol¥ 2718 TFE53F= CSI-RS AF 2 2HX] Xstar, v ¢
Aeol¥ 2718 =3l PRACH configuration & 2 - F SS block S 2F%] &8} =
Z R

-UET 4 © A A 3] &7 (radio link failure recovery) A xFE A] 2} 3ghT}

gl A} B b o ARe Hel® 4 gl

S 178 B A A A Ak W A5 BTE 91 wie] B2 gyel

|

2l A3 545 93 31 Yl (candidate beam) 24 74 I ¥ ¥ A of
= O RE 241 g RS 1710).

71 Ao AR = TR A E AA w22 2 S (reference signal,
RS)ES ¥38F= RS Al Eset) B 7] W Aol 555 913 9 A g (threshold) &

o
H
fu
)
ox N mE

B oW 2P0 A E RSTF AV Al B
7l & ¥z A Gl (threshold)& oWl =t

%}7] RS Al E(set)= & o] &= 3}1}2] SS(synchronization signal) £-5(block)
2 o] &2 3}1}2] CSI(channel state information)-RS & 2 o] &= 3} & ¥ 313 4=
AN
1], 7] e A R AE I A E RSE Fol A ] AR
7HA = RSE A1 B 8H(S1720).

] #4-2RSRP, CQIl 5 = 3

o, A7) g Abv] Al RSS) LPEE% UL(uplink) A%l 7] Z3}e] W
%) (beam failure recovery request) & 7| Al o= A %5&5}(81730).

r2
=
rid
on. >
o
1o,
ia

v 2k, (i) A¥71 A RS9FQCL #A 7} };; A AFE EA
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[805]

[806]

[807]

[808]

[809]

[810]

[811]

[812]

[813]
[814]

[815]

[816]

[817]
[818]
[819]
[820]
[821]

[822]

[823]

g vSeh= R R RS9 AV UL AFlo] Aok A 99 ouj 5 25
FE3HE 4

o] 71 A1, %71 UL AF91-& PRACH(physical random access channel) ¢} ¥ & %
A 5 At

Hop FA A o= A7) UL AH & PRACH 2] 98 E-(preamble)d = 31 0.

53], 8]-7d A (contention-free) PRACH(physical random access channel)
32 g 9 E-(preamble)d 5+ AT}

7] A ¥l RSE SS -5 (block) =+ CSI-RSY 5=

A, A7) A el E RS7FSS & (block) ! -5, 471 UL x}% ° S

22 (block) T} 75 of 910w, Bk FA LS g I AT HEL
a18h7]| &2 sk

oh&, ®HeF 7] el E RS7FCSI- RS o] Ao A7) UL AH9 L A7) CSI-RS S}
QCL(quas1 co located)ﬂ o] 1= S (block)oﬂ EH 3= A = 9

°l ﬁ'r’ 7188 %%(blo‘?k)% 7] UL X}%ﬂr 31 le 2 6 & o ¥H(association)E
1™, 7] CSI-RS+= 7471 SS & = (block) ¥} QCL ¥ Al (association) S 53
7] UL A3} 7hA A o7 A 5= 9l

18] 31, A7) S B (block) ¥ A7) CSLRSY 94 o738k nje] A o5l
L= 54 Zﬁ)% ks 21 H RSOl

R

P

M

18 - P A Ml A A etet= W Ao S5 g 7] A =9 52w o
A & e oA ot

‘:ﬂﬂ, 1A =& ] Al H+-5 918 F B Wl (candidate beam) 2474 7 ¥hd ¥
Aol AR E R E A53THS1810).

A7NA, A7 Al AR = SR A A fAdd 3x /\LE(reference signal,
RS)ES FE85H= RS Al E(set) 2 A7) ¥l Ao H15 918 o A Gh(threshold) S

O

18] 31, 7] 1 A2 B4 RS9 e H UL(uplink) A AFol| A 51 2l off &7
2 7d(beam failure recovery request) S 7| W2 B =41 HC1(S1820).

AZIA, A7 EA- RSE TR H AE I Il ® RSE Fol A A7 Ak
oo FAL 7HA = RS F Utk
A Ao A At 8 o]9] 1= 173} & A 8o thsiA = =

B il Hag 4 gt A duk

%193 Boue] 9 A oo e w4 B gAe] £5 FARS
of A] e}

195 ety T4 B4 Al S 7] X FEEE Y E S F)(1910)9)
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2
mﬂ

F(1920)S E$}3HY,

A =2(1910)+= 3 2 A A (processor, 1911), ™ E.2] (memory, 1912) 2 F-A1

(communication module, 1913)& £33k},

ZAA 911 A 5 1WA 518004 At Vs, g H/EE WH S

u} FrFA QAo A TR E S AFES ZEAXM(1911)°) 2]
ATk W 22 (1912)3 ZE A 191D A A H o], TEAA19IDHE

7] Ylgt et AR E At 4 EE(1913)2 T2 A A (1911)<}
[e]
o

A
) o
of, /A NEE FA QL= SR
=
6]
X

N

[824]

I
qun

H:l

[825]

R 44
i offf & e
~_H12Lm*ﬁr°"

0%

[826] 71 B4 BEE1913)2 74 AEE F/418H7] 9§ RF - (radio frequency

&)k 4= 9]

c

=3
=
mlo

[827]

r
mAg

1920)& Z 2 A A4 (1921), W 22](1922) & =4 B 5 (E= REF)(1923)S
o} R A (1921 94 = 1A E 180 A At 7%, A g/
TS T QIY ol &~ TR EF | AFTES ZEAA(1921)°] 3
T Ak W22 (1922)= ZEAA (19219} A EH o, TEAA(192)E
7] ¢ Lu}om ARE A3} B4 BE1923)E Z2A4(1921)2
of, FA N5 & FA4 W/t a8,

[828] W 2 2](1912, 1922)3= ZE A A (1911, 1921) W3 3= 9ol 9JS 4= a1,
H A opekdk rr o B O R A A (1911, 1921)9F A= 4= gl

[829] TS 71 A 51(1910) B/ WE(1920)-2 g 7)) 9] <FE U (single antenna) HE=

U} SFE| Y- (multiple antenna)E 7F2 4~ Q)

ke
o
o]

iy offf ¢ o o

r2 i i o
Ot o gt o r
FUZi

ue

[830]

[831] T 202 Yubg o] o AA] oo whE FA A9 B& A LEE oA St
[832] E3], & 20004 = &A= 199 ©@s BU) A S] o Al SF= ot
[833] T 208 Fzehd, v TR A (EE YA E Al S 3 g A A(DSP: digital

signal processor)(2010), RF =& (RF module)(*t+= RF - )(2035), 3] ¥
& (power management module)(2005), $+H| L-(antenna)(2040),
1 B] 2] (battery)(2055), T] 2=l ©](display)(2015), 7] 2| = (keypad)(2020),
] 2 2] (memory)(2030), 4 7F=(SIM(Subscriber Identification Module)
card)(2025)(¢] -4 A & ¢y, 23] A (speaker)(2045) X
nlo] 5 2 F(microphone)(2050)e E35to] A= 4 Qo E& &
Qe Hi= oh5 9] QtE| V& 233 5= qloh
[834]  EZA|A(2010)= A %1 WA & 1804 AtH 7|5, g H/E=
TAg A QY o) s TR EF ] AT ZEAM A o A E
[835] WX g](2030)= ZEAM S AAH AL, AN T2 B H AEE
Aetet v )= R A W i 2l e SlaL, 2 el g
TR ZEAME AAE 3
[836]  AFEAR= ol E B, 7w E(2020)4 M &S FEIWES BR8P B
nlo] A 2 F(2050) & ©]-8-3F 54 15 (voice activation)®l] 2|8 A3} & &3}

e
%
3
lo

> OE
T o

H
I=]
o)
AA

AT
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22 HWE ARE JHE L2 AX2010):= ol 213 B E A HE Ak,
A WER AT AL 5 AR A Sk s A2 ) 75 4
t] o] ¥ (operational data)© 4 7F=.(2025) £ W 2 2] Q030)ZFH FE

[837]

[838]
[839]

[840]

[841]

[842]

[843]

[844]

[845]

AT G, ZEAA(2010)= AFEAZE QIA]SEAL 3 Ho & fel W AR
EE - AEE Y& 0)(2015) Aol HaE#H o E o 9

RF F.5(2035)+= Z 2414 (2010)0] <125 o], RF A & & S ‘;’-l/EE%
Falght T2 A A (201007 E2l& WAB] 98] o & &0, &4 4
tol B & TAEE £ A5 s A4 5E Pi 41 E RF Z5(2035)9
A3t} RF Z5(2035)2 54 A& T/\J 2 F21517] 918k
Al 7] (receiver) 2 A & 7] (transmitter) & -4 F T} QFEH U(2040) = FA A E

FAEHE 758 gt B4 2158 a8 o, RE 25 (2035)2

1(2010)01] olg] Aelatr] Akl ANFE AGstar 7| A hdog NEE
AYE NS = 29AQMSHE B EHEE 7R e s
%ﬂ% T AUtk

ey

F

r T
.11

A

—

o B (K op Iy
_1

o
HUm%

5218 2 A Aol A Al qhak= R o] A8
BEY ¢S Vel Eolt)

A4 o2 L% 212 FDD(Frequency Division Duplex) A| =8l ol A4 G- = 4=
94+ RF 259 44 & vepdn),

WAL S AR, & 19 F 2004 7= H ZEAAE AEE HolHE
I 2 AAste] old 21 EHH AT E FA17](2110)90] A Fgr)

SA171(2110) Woll A, obg 21 &9 25+ v E-t-ob g 21 ¥ 3HADC))
o)) of7| ¥ = o) R && A AsH] A8 A9 T3 ZE (Low Pass
Filter, LPF)(2111)°ll 9|3l ¥ & ] 31, %F3F ¥ 27 (Mixer, 2112)¢] 2] 3]

71 A o o 28 RFE A3 W3ty a1, 71 o] 5 F-3%-7](Variable Gain

Amplifier, VGA)(2113)°]l o] &l TF ¥, FF ¥ A5 = FE(2114)) o ]

Ae g5 2, A8 ZZ7](Power Amplifier,PA)(2115)0)] o] &) F7}& ZZ ¥,

FZE(E)(2150)/¢HE U 29 X (5)(2160)S & 2}-$4 = a1, ¢He L} (2170)S
3l AEE.

ESE, 4l A & A, eHEIUH2170)2 S F-2HE] A S E S FAlEke] ald
NTEE AT, o] AT E-2 Y 29 X (5)(2160)/F= H A E (21500
23 gy a, 5272120002 AlFHo)

217121200 HH oﬂ A, 218 NEES A 5e S35 7] (Low Noise Amplifier,
LNA)(2123)°l 9] &l T35 ™, o)< 52 e (2124)°) o8l & =] a1, aF3F
H 3L7](Mixer,2125)0) 9] &) RFEYE] 7] At o] o & &} 3F W st}

7] et MEke Als= A9 F 3 HE(LPF,2126)°) o 3l e & ¥,
VGAQRI127)9)] 93] ZEZ o] olda 1 & AT E BESI, ol % 19T &
20014 7] R A|A o] Al FH T

i
i
%2,
uly
-0
[-'>~
offt
r
o
o
~
T
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[846] W3 27 A # o) (local oscillator, LO) ¥HA 71(2140)3= A4 2 =41 LO
NZES A 2 A Wmsh](2112) 2 83k W3 7] (2125)0) 22 A &gk}

[847] T3, Y4 314 3 (Phase Locked Loop,PLL)(2130)-2 2 A gl =3} =& of] A
As D FALOANSES A el ZEAAMZRE Ao ARE
Al ar, Alo] A w52 Lo A 7] (2140)00 A FgHt)

[848] EE E210 EAE I 2EL B 210 BEAEH FAT EANEE 5
AN

[849]

[850] 522 B g A Aol A Al ekaks= Wi o] A8 o 9= A B4 AR 9| RE
BEO o A9 & vl Solt),

[851] A% 2 &, % 22% TDD(Time Division Duplex) A] Z~8l ol 4 &€ 4= 1= RF
TEof ddE verd

[852]  TDD A]Z=¥lo] A 9] RF 2E& 2] £217](2210) 2 5217](2220)< FDD
Al =gl A o RF B89 &4l7] 2 A7) 9] 729 5 L5t

[853] o] 3}, TDD A| 2l 2] RF .52 FDD A| 2~ 8l ¢] RF .5 3} 2}o] 7} 3= F-Z 9|
el AT A B 7|2 shar, FA g o) thel A= 219 A e FEER
=3

[854] 2171 2] A FZ 7] (Power Amplifier,PA)(2215)°] 2l FZH A==
A8 2~ 9] %] (Band Select Switch,2250), W1 = -3} & E|(BPF,2260) 2 <He L}t
AR (E)2270)S F3l ob5-¥ H a1, FEIV(2280) E@l ASH T

[855] TS Al AR A, oFEILF(2280)2 Q] ZHE AT ES I8 ol
NTELS AFslH, o] A7 E-2 oteu 29 X (£)(2270), M= B3 F E(2260)
2 A A9 X](2250) SEl eF9-1 H AL, A1 7](2220) 2 =2 Al w T

[856]

8571 ool M M A B Bty FAHANET EHE 24 FH R
Aty AEo|th ZF AL A EE EA L Mo WA A ol Fo] gl 3
AEAl Ao = gy ojof gttt 7 A A e SAS OE FALAE
SR AgE A &S JuE Axjd ¢ ok =g AR AL AE H/EE
EAES Agete] & dy o AA o & A shE A% Vhssttt £ e
HAA ool A A E = TAE TAE HAE 5 A o= A A]de] U
TAoly 542 o & A oo 2£3E 4= ¢lar, = ofE A Ao 9] O] -g-3h=
T e A wAE ¢ vk S A g H ol A BA A<l 18 BA7F AA
B ATEES Afete] A dE AV = o B o) A EE
drer o ¥ ¢ e AHg st

[858] B ool w2 A A o = ohket i, o B Sof, sh= ¢ o], 9 of (firmware),
AXES o] = AR EY AT Foll Y&l FdE 5 )k stEgofe) &g
T A5, E g o A AA] o= skt BEE 11 o] 4Fe] ASICs(application

specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal



58

PCT/KR2018/010645

WO 2019/050380

processing devices), PLDs(programmable logic devices), FPGAs(field programmable

sl

2 AA

Ay

Eg, vhola

=L
T

Eg, nholag

=L
T

2 AA,
- == o

5]

Ay

gate arrays),

9]

ﬁo

Q_—rL

Eglofef 9

Ay

Aot &

3H
1

[859]

Fol, o] F% t}

15

ol 1%

=)
T

R A W 9

7] W28 = A

Fot. whebA, s

D

el 7= Aol Al A

Bl o] A3z ok B a1 o Al

fl ]

5]

g2 S oA Ao

A
=

= ERRERE

o 5

!
ol

9l

pUze)

Jjo
_
N

oo

r—

0
L

.

3GPP LTE/LTE-A

[861]

oE FHo=R

T
T .

A 2~El 5G] 85

st

°| 7k

]

K

=

fite]
ojo

X

&

IR ESE]

=
&)



59
WO 2019/050380 PCT/KR2018/010645

T4

[ 1]

RS)E 2 ¥ §5}i= RS Al E(set) 2 7] ¥ 2 7 l_i,;LE o] 3}
74] 4k(threshold)& ¥ 3+shH;
}7] S A Al ® RSE FolA A7 AR ol e 4 S
7HA] = RSE A g5t @A 2
&71 A28 RS2F ¥ ¥ UL(uplink) AH1oll 7] Z8he] ] A of 5
2 % (beam failure recovery request)E 7| A = 0.2 A F35h= FHA
F3rete Al 5% 0= Sh= WL

,

a2l A 1l olA,
+7] UL A1 PRACH(physical random access channel) @} 7 ¥ 2}¢1¢1
A 57 0= ah= W,
81 3] Al 27}l oA,
+7] UL A1 PRACH(physical random access channel)
I 2] E(preamble)?] A& 57 0= dh= W,
daka] A 13l Yol A,
7] RS Al E(set) T 4] o &= 3} 12| SS(synchronization signal) 55 (block)
= A o] & 3}i} o] CSI(channel state information)-RS & 4 o] & 3} &
Eoshs Ae 5P sk WL
(713 5] Al 43¢ glof A,
2371 B E RSE= SS E5(block)d] A& 53 o =& 3= WY
g6l Al sFel glefA,
/\1—7] X] ER

RS} @A H UL AHY -2 A7) SS E-F+(block)ell t)-23}+= UL
H

(7478 7] A

7371 218 ¥ RS:= CSI-RS €[,
AF7] UL 219 -& AF7] CSI-RS 2} QCL(quasi-co located)¥ o U +=

E-Z(block)ol] t-&3F= UL A A& E7 o & 3F= W
78] Al 73l A,

%371 88 E-F (block) 77| CSI-RS 9} &3t

parameter) ¥+ ol 4] QCL¥ SS &5 4
[4789] Al 83tell oA,

271 8§ E-Z(block)= 47| UL A3 217 2] © =& o #H(association) ¥ ©]

=41 32 v] B (spatial Rx

7}
& 53R e .



60

WO 2019/050380 PCT/KR2018/010645

[7d-7-8F 10]

P93 11]

P93 12]

[7d -8 13]

[°d-7-3) 14]

[7d7-8F 15]

>0

10 u:]

A —— s

77| CSI-RS= A7 SS E-F(block) ¥ QCL ¥4 (association) S -3l 7]
UL A P H o2 AAE N = AS 5EH O &= W,
138} 1o A,

>

/\01'7 | ¥4 -& RSRP(reference signal received power)$! A& 574 02 3}=
.
A FA Al =Bl A HT A 3] 3 (beam failure recovery) S 3] 8} =
ol glof A,
A 2NFE F4A1517] 918 RF X5 (radio frequency module); 2

|REEET} 7|52 o8 dduo] gli= TS Zdtatw
7] EEAA =,
7] Wl As) 555 93k 31 W (candidate beam) 24 74 I} T ¥ A of
HE 7 A5 o2 Al

G of ox o ox 1 (L

RS)E S E33}= RS Al E(set) 2 /7] ¥ 2 1 %?ﬁa o] 3}

o
N
ol
e
T
>
(e
ofr _\3
i
o
t)
~ s
wn
it
o
=2
>
>
2,
N
4
)
)
o
o
lo,
|
i,
o

2l ¥l RS¢}F ¥ ¥ UL(uplink) AR o] 7] Z8ko] ¥l A of 54

% (beam failure recovery request) & 7| A = 0.2 A Fst S A= =
S EAR o7 = v,

113}l 0101%1

S+= SS &= (block)©] H,
Sot #A ¥ UL A& 471 SS EF(block)oll t-&35F= UL
EA o7 3= vt
o] A,
7] 8 ¥ RS CSI-RS©]H,
7] UL A& 771 CSI-RS 9} QCL(quasi-co located) ™ ¢ 2):= SS
= %(block)oﬂ o sk UL ARl A& 54 02 sh= dith
1

OH
R
R

L7] (block) 2 A}7] UL A 3 217 %] 0 & 9l F(association) ¥ ©]

7] CSI-RS+= 7471 SS £-F(block) ¥ QCL ¥l (association)E &3l 771
UL 2t 7 gb A o &2 AE o] = A& SH o= of+ i



61
WO 2019/050380 PCT/KR2018/010645

78 161 Al 48] lofA,
&7 UL A& shite] SS &= (block) 3} Od%ﬂ , BH 3= 1 o] 4]
CSI-RSE¥ A¥H = Ae SH o= sh= v

[7d -3} 17] FHA FA Al 2o A ] A s) - (beam failure recovery)% T3 5)+=
g oll Lol A, 71X el o &l 3 v = &
A7 A B9 5 9% 35 Y (candidate beam) A2 A 3} I H A o]

dH 5 w2 ALt 3,

A7) Aol dr= RN AP A F 2 4 S (reference signal,

RS)E& E3eh= RS Al E(set) R 47T B A3 55 913

&) Al Zk(threshold) & E3Hah; &

£ RS9} & ¥ UL(uplink) AF 2ol Al W A 5] &5 3 7 (beam failure

recovery request)—‘ A7 G2 e 4

]

A7 ERQRSE SR W AH 3} v F

1o

N

ZAL JIAE=RSS AL EHO

il
Ot
o
rir
ol
i)



1/16

PCT/KR2018/010645

» NG-RAN

WO 2019/050380
[5=1]
i
AMF /UPF
\
I\
A
Iy
I
[
LA
0
NG-C/U
@)
| NG-C/U
| \
| \
gNB !

0o
o

Ol

Ly
K
&
02

00
ol
0

IH
@
02




2/16

WO 2019/050380 PCT/KR2018/010645
[53]
st NEDZY Y
| |
™
¢ ™
| 14-2" OFDM &l 2 |
N g
N RB
k = NjgNg, —1
-
e 25
= r
nd
=l 2
oy o O A
| = e ea _
| 1l X del=e E2, k1)
ool X X 282 =2, KD
o P =
=
32 = /
=
Y_
; k=0




3/16

PCT/KR2018/010645

WO 2019/050380

>
=
nH
o
f=)
Jr
}

}%m%%ﬂY

Otd=2]
{ ’___§2§L__

CIXIE
HIO| ABHE

[
-

To antenna
(each path)

&Y

2Z

Lad0lE

BIOIRES

0l

A

TxQ

DAC

~ 10 Te M BIXYD

[

A

From Baseband
(Digital 1/Q)




WO 2019/050380

4/16

PCT/KR2018/010645

From Baseband
(Digital 1/Q)

A

CIXIE RF QIE{HIO

Y

DAC

TxI

A\

DAG

Y

TxQ

10 2=cllOl&

aY

To antenna
(each pathl

=
L&A 0l E

>




5/16

PCT/KR2018/010645

WO 2019/050380

<0

A
]
]
]
—1
(a1
T
1
[a W
~
4
[a
]
]
]
Lo
[a
<t
o
e}
| o |

o~
ol

e | ]#




6/16

PCT/KR2018/010645

WO 2019/050380

INd Pueqgapip

1K1Y 4! (319g) 100 pueqdns+(11qy) 10D pueqepim ¢
(3192) 100 pueqqns+(114dy) 100 puedepim |

pJoMePOO 18414 JO 1) ‘I<IY Uaym

(100 pueqgns)

Iy | (31927) 109 pueqgns+(31qy) 109 PUBgep! i 06.N% | 11100
(NS doo|-uadg 4oy Ajuo) [y —Jlake|
INd 18UIS:1-¢ 3poy 0-Z apoy J3ysIH
Xapul -1sag pJOM3POO 1S41J 10 ]9 1<IY USyM

INd W-3seg INd Pueqapiy
I<IY 41 (3192) 100 W-3seg+(31ap) [0 Pueqeplh ¢
(3192) 100 W-31seg+(31ap) [DD pueqsplh |
Iy

INd ®d13INY:Z-C epol

Xopul W-1sog
(3192) 100 W-3s8g+(11Gy) [D0 puegap i
(NS doo|-uadg Jo) A|uo) Yy

0-¢ °PoW

(109 pueqqgns)
pald9|a§ 3N

pueqgns yoes uo SNd pueqqns
1K1Y 31 (31ap) 10D pueqepim g
(110p) 100 pueqeplm . |

Iy

INd ®dI3INY:Z-| Spol

(100 pueqap!p)
pueqgap Iy

8dA3 ¥oeqpea) 109 HOSNd

(10) TId Y3'M

(PuUaIUB-3|3U1S ‘qL “10) IWd ON

odA] xoeqpassd [Wd




7/16

PCT/KR2018/010645

WO 2019/050380

(]oge| 11g-T)401BOIpUl |-1S8g
I<IY 404 (319€) 100 |elleds |-1sag
dg yoes ul | (311qf) [p0 |-1seg

(319%) INd pueqep!j

P4OMaPOO 1SJ1) JO 109 ‘<Y Uaym

ﬁﬁ_mgm_ 119-7) J01BOIpUl |-1S9g
dg yoes Ul (11qy) 109 |-1seg

I<1Y 404 (319€) 100 |e!leds puegapip palds|eS dn
i (119p) 100 pueqgep!j [ (319¥) 109 pueqgep!p
[1Y mAsm doo|-uadg Joj Ajuo) Y
I=¢ SPOH 0-¢ 9POoW
(110%) INd pueqepIp PJAOMOPOD 1SJ1) 1O D9 ‘I<IY Udym
I<I1Y 404 (314€) 109 |elleds pueqapip | UBdaD 1M oL
(1195) 100 PUEGP! | [(+1Gy) 100 PUEGePIM 8UO | ) b on iy

(1Y
-1 °PON

[(WS doo|-uadp Joy Ajuo) 1y
0-1 Spo|

adA]
Yoe(qgpao
109

(70) INd ®3uls

(PUUSIUB-3|3U1S ‘(L “10) IHd ON

odA| ¥oeqpasd Wd




[

WO 2019/050380

10]

uL

8/16

UL

PCT/KR2018/010645

]
& 2D

o
—

PSESING

st

=)
= T

=X
/] O

=

gl
=



9/16

WO 2019/050380 PCT/KR2018/010645
11]
-Hl—l— [75) (O Y — ) F?l_
2 . 0 & - || B A<
EIIIG: | o ® ® _|I_ /) —
| _|I_ D 'Krro 3 3 DJQﬂU)
- FJ DJZS -~ bt = g O
RIS 30 Nl 3 || 3 |
~ . B " K| @ o |—=
KR ©0 ~ o o-lE )\l ) <
= i = &= \E K-
) ) O )
o [aN] o
w0 w0 w0
= = =
o onl o
= = K
P P %_/ ............ oeeeeeee .
| / . |
\ / |
\ / |
) / |
| / |
| / |
: \ / : |
. 1 / _ |
wo : \ / w0 : !
= < o~ J = O |
< S < iU
RO 0% | S : RO: R
K" // " :
: : : :
|
[
|
|
|
[
|

o o

w0 w0

= =3

R R

iy iy
-/ —

i
i

My e

(OL Tx & XIAITH

+8 BE HlER)
g =2

bl =21

B0/
(OL Tx & XA
v B E2)

(a)
(b)



10/16

WO 2019/050380 PCT/KR2018/010645

[5=12]

g JlE AMSE JAN=LERY =4 —S1210

—— 351220

2 200 EclAH=E B2, E8 AHUA
(=] d

ol =8 202 JN=oe wa [ 0120
Y
Cz )
[5=13]
C A=)
Y
4 JIFE MBS JINRORIE 44l 81310

5 =27 QFS 98 Mol ASE
M#oi)| glet UL el 2 §1320
A
Z2d= UL HRUA KO MSE
JIN=oz ®Ms $1330

Y
Cz)



11/16

WO 2019/050380 PCT/KR2018/010645

[ 14]
C Az )
Y
Ul J|ZE MBS JINROZRE 44 [——S1410
Y
8 =3 @FS 98l Mo

k==
jég L $1420

Z2d& UL HE0A Ho A S

Jx=oz mMa 51430
Y
Bl =X AU E JIKN=2oez B ——S51440
Y
[2=15]
= JI X =
S;§10
Beam failure detection
S;?ZO
New beam &=
S1530
Beam failure recovery request // .
S1540
~ Beam failure recovery requestOll CHe! response //




12/16

WO 2019/050380 PCT/KR2018/010645

[5=16]

Y
S8 8 AN 2D MO R2S
IINZO=2E +4l S1710
Y
S5 8 RSS Z0IM Mt 0laol
A5 ZRS DX RS ME 1720
Y
deie RS RS UL KFRO) JIEGH0l | o0
o AT =27 QFZ2 JIN=02 &S




PCT/KR2018/010645

13/16
WO 2019/050380
N
\ J
=0 o MED PR Ko FE=
Soe M ——$1810
\ /
=x Rsgl S UL KR AOIA
U AT =T RAS SURSH aal | 01020
Y
[5=19]
1911 1910 4945 1921 1920 4993
> [ L
I %I = (eNB) ( cHat (UE) (
T2 4l A RFouw | el | Z2MA RF SUl
I=r] =R
| |
(
1922

(
1912




14/16

PCT/KR2018/010645

2065

Battery

2015

Y

WO 2019/050380
[5=20]
2040
2035 2005
<=
Receiver | [« " Power -
anagement
Module
RF Module
Transmitter 2010
A Y
> DSP/

Microprocessor

2050 2045

Y

Display

2020

A

Y Y

Keypad

Flash Memory

2 2

2030 2025



15/16

PCT/KR2018/010645

WO 2019/050380

[5=21]

e oy i
| (48114 (49314 | aseg
_ > YN ssed pueq) ssed Mo7) > YOA
_ 4d9 4d1 _
_ gcle N 71z N Lele |
_ \\ 1ZAY 9¢1¢
_ _
_ 0¢l1¢ (d0le||19sQ (doo7 paydoT _
_ |20 | aseyd) | _ 10889904
_ 01 Td _
_ N _
_ _
_ GlL1g 0€1¢ _
_ _
_ (491114 (49114 _
_ Vd | ssed pueq) SSed MOT) | :
| 4dg 4d1 PHEG, o5t
_ x x _
_ Joxa|dng  ——0§1¢2 141%4 \\ ¢lie LLLC _
_ _
_ OLl¢ _
_ _
Yo11mg
_ BUUSIUY ——091¢ _
I |
9| npow 4y
0L1¢




16/16

PCT/KR2018/010645

WO 2019/050380

[5=22]

| JOX I |
pueq

| (40714 (493 14 | aseg

| = YN sseq pueg) ssed Mmo7) > YOA

_ 4dd 4d1 _

| 1222 N N 6707 |

| \\ AR 244 222 |

| |

| 0227 (4018|1980 (oo payo0T |

_ |8207) - aseyd) > | 108592044

| 01 T1d |

| |

| | |

| 172 022 |

| |

| (481 14 (40314 |

| Vd (= Ssed Ucmmv SSed >>o|_v - |

| 4dd 4dT pueq eseq

| |

| q_ww AYAA __wN |

| yoiimg | |

| | 300108 pueg [~ 04¢¢ / |

| 0122 |

| |

_ 19114 _

_ ssed pueg ——09¢¢ _

| |

| |

Yol Mg
_ BuUUSIUY ——0L¢e _
- - - - _ _ _ _ __ __ __ o _ N ||||||||||||||||||||| _
a|npow 4y
0822




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2Z018/010645

A.  CLASSIFICATION OF SUBJECT MATTER

HO40 72/04(2009.01 ), HO4W 72/02(200%9.63}i, HO4L 5/00(2006.8i%

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

B. FIELDS SEARCHED

HO4W 72/04; HO4W 72/08; HO4W 72/02; HOAL 5/00

Minimum documentation searched (classification system followed by classification symbols)

Korean Utility models and applications for Utility models: IPC as above

Japanese Utility models and applications for Utility models: IPC as above

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: beam failure recovery, candidate beam, reference sigual, critical value, quality, UL
resource, PRACH, preamble, S8 block, CSI-RS, QCL, spatial reception parameter, direct, indirect, association, RSRP

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X QUALCOMM INCORPORATED, "Beam Recovery Procedure”, R1-1713402, 3GPP 31-6,41-13.47
TSG-RAN WG RANT #90, Prague, CZ, 12 August 2017
See sections §-3.
Y 7-10,14-16
Y ZTE, "Discussion on Mechanism to Recovery from Beam Faihure", R1-1712300, 3GPP T8G 7-9,14-16
FAN W(G1 Meeting #90, Prague, Czechia, 12 August 2017
See sections (-3,
Y MEDIATEK INC., "Discussion on Beam Recovery Mechanism”, R1-1713697, 3GPP TSG 10
RAN WG Meeting #90, Prague, Czech, 12 August 2617
See sections 2-3.2.
A HUAWEI et al., "Procedure Details for Beam Failore Recovery”, R1-1712224, 3GPP TSG 1-17
RAN WG1 Meeting #90, Prague, Czech Republic, 12 August 2017
See section 3.1,
A W 2017-024516 AL {TELEFONAKTEBOLAGET LM ERICSSON (PUBL)Y 1-17
16 Febroary 20617
See paragraphs [053]-{067]; and figures 2, 3.

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

the priority date claimed

S ial ¢ ies of ci - s . N . . . ..
Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« _— B . : : :
ial fied Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) idered involy : . hen the d :
) . o considered to imvolve an iaventive step when the document 18
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
P”  document published prior to the international filing date but later than  «g»  4,cument member of the same patent family

Date of the actual completion of the international search

07 JANUARY 2019 (07.01.2019)

Date of mailing of the international search report

07 JANUARY 2019 (07.01.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

EP 3335494 A1
US 2018-0219604 A1

PCT/RR2018/0100645
Patent document Publication Patent family Publication
cited in search report date member date
W0 2017024516 A1 16/02/2017 CN 107079455 A 8/08/2017

18
20/06/2018
02/08/2018

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




FAZEN =
TAZANE LA PCT/KR2018/010645

A, Bl 3l 7| EF(FAESEFAPC))

HO04W 72/04(2009.01)i, HO4W 72/02(2009.01)i, HO4L 5/00(2006.01)i

B. ZALE Eof
AL H A AEAIS EFE 7))
HOAW 72/04; HO4W 72/08; HO4W 72/02; HO4AL 5/00

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

TA AL o] 85 KA dlo e | o] e o] ¥ wl o] 2~ 0] WA F H Mol FEE 7y
eKOMPASS(S5-81 4 Ul F- AMA| 28 ¢ 719 = § Ae B3 on v 23 A5, AR, F2, UL 29, PRACH, =«
WE, SS EF, CSI-RS, QCL, =+xF 4741 ey, 244, 1034, A4, RSRP

=2, =2 71y

c. #EE™

7hel e+ NEEAY 2 AU PAG DA o) /1A Bl 3
X QUALCOMM INCORPORATED, ‘Beam recovery procedure’ , R1-1713402, 3GPP 1-6,11-13,17
TSG-RAN WG1 RAN1 #90, Prague, CZ, 2017.08.12
A 1-3 F%.
Y 7-10,14-16
Y ZTE, ‘Discussion on mechanism to recovery from beam failure’ , R1-1712300, 7-9,14-16
3GPP TSG RAN WG1 Meeting #90, Prague, Czechia, 2017.08.12
A 1-3 F%.
Y MEDIATEK INC., ‘Discussion on Beam Recovery Mechanism' , R1-1713697, 3GPP 10
TSG RAN WG1 Meeting #90, Prague, Czech, 2017.08.12
A 2-3.2 %,
A HUAWEI &, ‘Procedure Details for Beam Failure Recovery , R1-1712224, 1-17
3GPP TSG RAN WG1 Meeting #90, Prague, Czech Republic, 2017.08.12
AR 3.1 FA#*.
A WO 2017-024516 A1 (TELEFONAKTIEBOLAGET LM ERICSSON (PUBL)) 2017.02.16 1-17
et [053]-1067]; 2 =W 2, 3 F=.
F71 F3 o] (AN 71 A= o 9l X dgEs 6 #e B2 A2
145 280 2w i} ,
g EE SR e T ZAENY B 90 Fol TAE BHOw, F A5} FEH
‘A7 538 B E AoE nelk duAd esEL A g gy HoM WA IR AT Qe ol2 2 clda]) 919 2184
=g
AR AL PRSI ISR AT o s wae 9 v a0 £ dwos 37a wwa 2
com R T T T EE QA gl Aow B}
L A FA gEL A stE B R U2 Jd8FH FAY s - - -
i e gjg;l} o]-‘,?r(o]-]‘,?r]—%%}\] ggjg]ﬂ;] o5kl oL%/jg_O%HaL Y' SEFdwo] ol 4 5 FH o] efy o] de] o 2
o] FAR e A A gt A A g

P7 A o] el FAH o FAS AL o] FE T
Al EAbe] Al el FAZEAR ] T
2019 01€ 079 (07.01.2019) 20194 01¥ 07€ (07.01.2019)
ISA/KR®| 2 9 -3 52 AL
Tk
) 785
o G 182-42-481-8578 sl S +82-42-481-8264

221 PCT/ISA/210 (- WA -£A1) 2015 1€



i— Z‘“ }_}\]_ B —T’—}‘1 %Zﬂ%%]ﬂi
g5l A Aw PCT/KR2018/010645

A 2 1 A o A

oo =5wa KRN -e53l=el ML

WO 2017-024516 Al 2017/02/16 CN 107079459 A 2017/08/18
EP 3335494 Al 2018/06/20
US 2018-0219604 Al 2018/08/02

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - claims
	Page 62 - claims
	Page 63 - claims
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - wo-search-report
	Page 81 - wo-search-report
	Page 82 - wo-search-report
	Page 83 - wo-search-report

