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& e 5 Q) F, VA 55 £3helE v U ES] A =5 (network
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[51]

[52]

[53]

[54]

[55]

nodes) & o] Fo] A= Y[ E gl oA gdate] T8 flal v = theked
SAEE VAT B VAT ol fE U EY A muEd o8 F3E
-2 AE s}, 7] A =1(BS: Base Station)' < 317 = (fixed station), Node B,
eNB(evolved-NodeB), BTS(base transceiver system), 9 Al 2~ 32 Q1 E(AP: Access
Point), gNB(general NB) ‘52| 80| 23] thA]= 4= At} =3t
"W (Terminal) > 1A ¥ A o] 544 7HE 4~ o, UE(User Equipment),
MS(Mobile Station), UT(user terminal), MSS(Mobile Subscriber Station),
SS(Subscriber Station), AMS(Advanced Mobile Station), WT(Wireless terminal),
MTC(Machine-Type Communication) “g %], M2M(Machine-to-Machine) 74 %],
D2D(Device-to-Device) & %] 52| o= A€ <= 3
ﬂﬂﬂﬁﬂﬂ%ﬂmbwwmw%ﬂ13ﬂﬁﬂmi4% 12 9
S(UL: uplink)i= ko) A 7] 450 2 o] E21& o] nl Fhey. o 3 Lol
= 71A1 0] Qo] a, 51715 whke] 213l 4 glck A EE o)A
= whue] Aol 5417 VA S el AR 5 9,

ofr oby oX
(> 0%
NN o

NN

olatel Aol A ALEH = 54 SolBe 2 whgel o)a T 7] AalA
AFE AolH, o]l d 57 Gojo] A B o] 714 H AL Wof A
e LR EERE R

o]3}9] 7] %2 CDMA(code division multlple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access), NOMA (non-orthogonal multiple access) ‘& 3 &2 th &gt FX41
S Al 2Elof o] 85 4= 9t} CDMA = UTRA(universal terrestrial radio access)t
CDMA20003} &2 54 7] % (radio technology) 2 T &< 4= It} TDMA+=
GSM(global system for mobile communications)/GPRS(general packet radio
service)/EDGE(enhanced data rates for GSM evolution)2} -2 F41 7| &2 &€
T~ 21t} OFDMA = IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20,
E-UTRA(evolved UTRA) &3 2 4 7= 2 7342 5 9lth UTRA=
UMTS(universal mobile telecommunications system)2| -]t} 3GPP(3rd
generation partnership project) LTE(long term evolution)< E-UTRAE A}-8&3F=
E-UMTS(evolved UMTS) 2] 93724, 51 8F& 10| 4] OFDMAE Aj-&-3f L
&&= =10 A1 SC-FDMAE |83t} LTE-A(advanced)i= 3GPP LTES] % &} ot}

5G NR(new radio)-<> usage scenario®l] &} eMBB(enhanced Mobile Broadband),
mMTC(massive Machine Type Communications), URLLC(Ultra-Reliable and Low
Latency Communications), V2X(vehicle-to-everything)< 4 ¢] g+,

12} 31, 5G NR 71 4 (standard)¥= NR A| 2= §1 7} LTE A| 2~ 8] A}o] €]

& F(co-existence)ll 2} standalone(SA)<} non-standalone(NSA) Q. & 53},

1€]31, 5G NR-2 vt} &t A B 7 2] o] {4 (subcarrier spacing)a A 51,
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o},

= “‘DU 2| 011 & A 4 A~ el 59l [EEE 802, 3GPP ¥ 3GPP2 =
Aol % dhto) MAIE HE B S 93] A 4 qlu), 2 B dby o] Al A
o & F B g o] V&4 AMgS W EE] =elulv] fls) A oW ke dAE
EEREES 7] EAE o8] = 4 ok e, 2 Ao A
AN EEAL Y= BE o5 Y] Fa FA ol & A= 4

A& W gat7 3171 Y8, 3GPP LTE/LTE-A/NR(New Radio)& 9152
7] A gk Bk o] 7] 5% 5 o] o] A dtE = A2 o}t

o] A

eLTE eNB: eLTE eNB+= EPC % NGC¢l| t] gt 172 & %] 9 8}5= eNB 2]
7 3H(evolution)©| T}

gNB: NGC&}-9] 1287} o} 1 2} NRE A 8= =,

A &8 RAN: NR 5= E-UTRAE A 8 A Y NGCe} 43 2143
MA 2~ W E ] .

Y| E Q] I £&2}o] 2(network slice): U ER A &efol 2= Fd 1 H 9
EA4 87 A a8k 54 A Al 2ol disl A3t EFA
A| 33} 55 operatore]] 2] 3l 4 o] ¥ W E$] .

Y| E 9] = 7] 5 (network function): Y E A 7|52 2 ol d 9
olE Flo] 29t & Aol 752 H2L 7k U EY A o Ze) o A ] =g] 4
==,

NG-C: M &% RANZ} NGC A}o] 2] NG2 #| 5 | 2~ 3 91 E (reference point)©l]
A& H = Ao} W I o] &~

NG-U: Al 2-& RANZ} NGC A}o] 9] NG3 @3 §1 2 ¥ Q1 E (reference point)©l]
ARG B = AR A S QB F o] 2

H] = ¥ 3 (Non-standalone) NR: gNB7} LTE eNBE EPCE A|o] 2?1 A4-&
gt PAE Q73871 1= eLTE eNBE NGCE Alof Q1 4 -& 918
BAR Qsh= v A

H] 1589 E-UTRA: eLTE eNB7} NGCE o] Z2¢1 91 4& A3 AR
gNBE 878k w4,
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7% A E e ol
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EIREZ FWHS AFsH gNBER A"
[74] 7] gNBi= Xn IEHo] 25 T3 & A4 €}
[75] A7) gNB= H£§F NG Q1B 90| ~ & &8l NGCE A2 .
[76] B} A4 A 02 =, A4 7] gNBi= N2 Q1 3 o] 2 & Z-3] AMF (Access and

Mobility Management Function)Z, N3 ¢1 ¥ 3| o] & Z-3l] UPF (User Plane

Function)= 1 Z ¥t}

[77]
[78] NR(New Rat) 7 = & ] (Numerology) & 3 2] ¢! (frame) -
[79] NR A] 2= Bl o] A 5= o} 5=9] -7 & 2 A (numerology) & ©] A= 4 St}

o7 A, 7 H B Z X = A H 7 2] o] {4 (subcarrier spacing)¥} CP(Cyclic Prefix)

oufa| ol of s Feojd 5 girk. of W), vhare] HE sl o] 1AL /] B

AuA e o AL AF NCEE, A2 & 227 A H (scaling) Fro 2 f5d 5

AT WS, vl - 52 WG uf Faparol A ulg- W A H e o] 114 &

o] g5tA FErhal 7 A g, o] B H = W EEA = Faa d o3

Sy o e 5 gl

[30] LR, NR Al 2 J) ol A 3= E‘rvvl TSR e et L9 FREo
AE 9

[81] o] &}, NR /\] el A 12 € 4 9l = OFDM(Orthogonal Frequency Division
Multiplexing) ¥ & 24 2 Z# ¢l 725 2v] &£}

[82] NR A| =10l A %] 91 5] 3= th<=2] OFDM 7™ S 245 7 13 go] g

4= 3ie.
[83] [3£1]
H AL=24 15[kHz] Cyclic prefix
0 15 Normal
1 30 Normal
2 60 Normal,
Extended
3 120 Normal
4 240 Normal
5 480 Normal

[84] NR ] 2= gl ol| A o] 322 9] 2 (frame structure) 2} ¥l ko], A @) 9 o] v} F &
o] A7= 7 =1(Af,,, - N )2 A a9 o] mj == A E T o] 7] ol A,
Af e =480-10°0] 31, Ny = 40960] T}, 3} 8F % H (downlink) 2 &% = (uplink)
2 7, =(Af, N, /100)-7, =10ms 2] T7HE 7FA] = T4 3¢ 9 (radio
frame)ofﬁ?“ﬂﬁ} o 710 A, A 29l 27
= (AF, N, /1000)- 7, =1ms®] T-{HE 7HA 3= 10 71 9
J\ﬂiiﬂﬂ A (subframe)E = A H T}, o] A5, A Aol off gt
Y AE LS Ao tigk S A ES Ly dEo] EAFT 9
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S61 52t B A O AlSkehis wel A8 S gl A B4 Al 8o A
S CEETDERE S EE RS Ry
[87] 5 20 YR A1 o], @i (User Equipment, UE) = FE] 9] AFaFe] =1 327 <)
M3 o] e sl ol Ao el shafd A 2| o] Al R} 7, = N7,
o] ol Al Z}af oF gt}
[88] TR A Mol thste], £ 3 (slotyE-2 A HZ#H S ol A
nefo,. N&es _1}9] F7bohE AR HE7F wl AR a1, 740 222 Q) ol A
nt e {0 SN }9] S7bete oA B HI 7 ARG st o] £5E N, 0
AEsk= OFDM A 52 A H AL, N, 7, ©ol & bb‘ﬂiiﬂ S
4 A (slot configuration)ol] whel AA A MBI ol &3 n o] A2 FY
A B Z 2 Q1o A OFDM A & nN¥,, o] A2tk AlzEe o2 A gze]u}
891 2E o] EAI0] $41 WSS B 5 Qi AL opUul, ol & S
% 5 (downlink slot) == &% =1 & 5(uplink slot) 9] ¥.&= OFDM 4 &-£©]
o] 85 & glohe A S ¢n| )
[90] T2 S EA Hol A 2] A¥knormal) CPoll T 3 <3 & OFDM 4] £-¢
F5 UER 11, F 38 ] EE A Ho| A 2] B (extended) CPoll o) 3F &5 o
OFDM 4l & 2] <+ 5 Yehiltt
[91] [322]
Slot configuration
. N . . . -
N, s/}‘fmb N isil':;i,cﬂ iﬁgfmc N ;z;mb Ng:ﬁf iﬁ::m
0 14 10 1 7 20 2
1 14 20 2 7 40 2
2 14 40 4 7 80 8
3 14 80 8 - - -
4 14 160 16 - - _
5 14 320 32 - -
[92] [3£3]
. : Slot configuration _
u 0 1
New Nl v N N N
0 12 10 1 6 20 2
1 12 20 2 40 4
2 12 40 4 6 80 8
3 12 80 8 - - -
4 12 160 16 - - -
5 12 320 32 - - -
[93] NR E 2] #}91(NR Physical Resource)
[94] NR A| 2Bl ol 4] 2] Z2] A9l (physical resource) ¥} ¥& 1o, Qe Y} 3 E (antenna

port), AF “12] = (resource grid), AHY 2 4 (resource element), A}

9 B=
= =7

(resource
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[100]

[101]
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[103]

[104]

block), 7l 2] & 3} E(carrier part) 5 ©| &2 5= 3l

o]}, NR Al glel| A me] € 5= Q1= 7] B A ol thal] 74 2 o2
AT BT

WA, Qe ¥ E o) deistol, Shel U EES b} %= e 4o
FREE = A d o] FUG FHY R E o] o & Al o] FubE = A Y =T
2 AES AoEr) st o] ¢tH Y L E Ao Al Eo] e = A d 9
£ A (large-scale property)©] Th& SFH| U £ E 4Fo] M Eo] FHE =
ZHEY 75349 5 A= A5, 2 719 oY ¥ E = QC/QCL(quasi co-located
& quasi co-location) 7] o] O]E}L k5= Atk o 7]l A, 7] e 52
SH:k(Delay spread), =2 2H;H(Doppler spread), =3+ 4 3Z E (Frequency
shift), ¥ 7 5741 3}-9](Average received power), 21 EFo] % (Received Timing) -
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NR A| =Bl o 4] 2 - %] = 2] & (transmitted signal) ™= N NP B IS &2
TA = st s 1ol A%] 1|25 2 24N, o] OFDM A B 5ol 2] 3
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E] ‘}F‘ o]
% 4 2 Aol A AlSksks wge] 48 & gl el EE 3

g
e A 1] A5 e,

> A
i
mm
HU
N
9
3
i)
_;
]
m
"O
é
° 4
o
2
(o,
[
i)
[

_&

710N A, k=0, ,NANR® 1= 37 QY Ao e 2olaL, 7 =0, 2“NY, —1
= AEZY S el A& fAE A A%
ol 3=, @1¢ 2 23 o] o] ¥}, o 7] o 1,1=O,...,N;V‘mb—10hﬂr,

T EEA 4G QY X E poll T g 249l & (k,l_)% £ 24 4l(complex

L
il
i
2
>
2
(o
o
o
il
Y
o
gL

value) aly ¢l &l Z gttt Z-5(confusion)d A1 @ o] = 2§ =& 54 eV
YE EEFHERAI EGE A G A= Quasp

=
F(drop)d 4 900, 71 AT B gk ) Eiz 0] @ 5 gleh,

f
NE
S
i
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[105] T3 &2 A9 £ S(physical resource block)> =31 & 9 o] NP =12

[106]

[107]

[108]
[109]
[110]

[111]

[112]
[113]

[114]

[115]

[116]

A& A< M usfelol S = JolHr). Fa o o, B2 A4l BR 5L
0%-E N& —17FA M3 7} u A A}, o] o], S35 &
ﬁi(physical resource block number) "=} A} & A&

13} 7ol Fof At

[7211]

k
Mprg — N
3

i _[R
o
lo
i
Ac)
2
[
A
I

A B A subset) P& o] § 3ol 541 1= A4 ohE S 44 - 21tk o] .
gho] 541 i HE SRS 44E A B59 P (se0 T35 Y

goll A 0%-H
Nty 1
7HA A 7F wf A

ZHeke A Alof A9 (Uplink control channel

Ee] A& = Alo] Al 21D ¥ (physical uplink control signaling)< %] o] &
hybrid-ARQ acknowledgement, CSI X.3L(CSI report)(7}5 3} o+
W1 52 7 (beamforming) 4 X 3231, 2 275 2 % (scheduling request)= = 1HSF
T hofof gttt

NR A| 2Bl o] A 2] &F= 4} &F= =1 Al o] Al (UL control channel)®l] o &l
Ao F 7hA] HE Wi ol A

AP A A QDS EXGlon ] rhA o R AFH AFAFH A HEE)
T ol A ©7] ZF(short duration)ol] A% 4= It} o] A~ & A Ao
Ad-2 &5 oA ds A dole A (UL data channel)#}

Al ZE-3- 8-t} 5 8} (time-division-multiplexed) %/5 =

-2k t}5 SH(frequency-division-multiplexed) | T}, ©@7] 7F2] AFak =1
e, £33 145 a9 Aol AdET.
¥ = Al o] A B (Uplink Control Information, UCI) & t]o] B = o] &
2 o] E o] th g+ &2 A9 £ =(Physical Resource Block, PRB)©|
= 4 GH(UE) % @2 s Alolo| A Fatap- gt st T
&5 U9 Aol g vihE 275 9] £ PUCCH(short PUCCH) 9] Al 7t
$}(Time Division Multiplexing, TDM)& *| ¢ 3}7] ¢ 3l], &2 PUCCHE
g &3 o] AE(E)0] Aok 6GHz o] ol A A YE =4 A7 E
ol Al &¢] = vlA Y < (mechanism)©] A H T}
Al 7] ZH(1-symbol duration)®l] T &l A= A % 1) 3 A& (Reference

=2

N
i)
-IW
o> ML Mz mo;' gy =

14
001‘

Cl %3

—

¢

Rl
N

ol W
t ¥ rlo
OW r,
) fﬁ

2o

ol e
— mE obr 1k
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[117]

[118]

[119]

[120]

[121]

[122]
[123]

[124]

[125]

[126]

[127]

[128]

[129]

Signal, RS)7} T} &} =] UCI®} RS+ 3+ 18 U5 8H(Frequency Division
Multiplexing, FDM) W2] © & 52021 OFDM 4 £-of] T} 585 = 3 2 2) 5U g
ExolAM st (DL ZUL) vl ol ¢F @7]1Ee] PUCCH Ale] €]
QB 7] 2] o] 3FA (subcarrier spacing)©] & Y ¢ Ho] X JH}

- Ao, &322 A& 7] 7H2-symbol duration)ol] 2 3 ©7]3k2] PUCCH7}
Al AT} o] W, T gk F3ol A s E A(DL)//S 3 E AL (UL) Hl ol H £}
©@717ke] PUCCH Aol o] Al H7)e]of 1HA o] 5 A3ttt

- Ao, 23U e o] wEe] PUCCH AHY <5, Aol 3l ehir = o] -2
PUCCHE & &304 5917 %4 7| {H(duration) Woll Al &3 th531E 4= 9l =

HE- A 2 --4] (semi-static configuration)©] A ¥ T}

- PUCCH Aol = Al 7+ < 9 (time domain), =3+ %4 & (frequency domain), 2
A& 7 e 9ol = 2= D 9 (code domain)©] FEFHEI T}

- @711k PUCCH= & Bl ol M &529] #7h4] & = dth. o] w), ©7]
ZFe] PUCCH o] % " Al A Q1 7§ Al & (explicit gap symbol)©] &2 3},

- &2 A3FY A - (short UL part)s 25+ £ 35(55, DL 541 9] & 3(DL-centric
slot))oll thafl, tlol B 7} &2 AFaked A %ol Al 227 & % (scheduling) ¥ ¥ &2
UCT  Hlo|H = shute] whdol o) ot -3 th53hd o gt

B A Aol A& A8 2 A (coverage) E /NI 8H7] Hdte] tharo] AEFE A
HNEEo A4 7] {Hlong-duration)ell AEE 5= AT}, o] A9, G A Ao
NS &3 WY A toly e Fop B3 v53hE

- 2 o] &= PAPR(Peak to Average Power Ratio)®] -2 A 7| &2 A7k Abeks =
Al o] 2} 9 (long duration UL control channel)l] 9] &l &5+¥] = UCI= shu o] &5
T o SEEAA AEE 4

SO ERE S o] &ohE AEE Aol AR A9 F A E Al {K(total
duration)(¢l]: 1ms) &<t 3] &t}

- GAIES] g A Ao A o] A9, RS9F UCT £He] AR -3t
t}5 3HTDM)3= DFT-S-OFDMe¢] th &l =] L # ).

-39 ) AEF = 2 (long UL part)& A1 7+e] PUCCH A 4ol o]-g4 4=
ATt =, G AL PUCCHT 33 =1 A8 &3 (UL-only slot) @} & 4= 471 9
AE TAE = 7 e A EES 2 &5 B5 gd] A dHt

1 =2 5] E UCIel tiall, %71 UCIE N 71 ] &32(N>1) U ol A
JEE ] 4= 9lom, 7] N /9] £32-& 4A{He] PUCCH7E 8] &5 = &% E0l A
Ax A = A8 A &8 4 Tk

- A o] & 71 PUCCH(long PUCCH)°ll th3l PUSCHS} PUCCHS] 5|
7 $-(simultaneous transmission)©| A AT}, =, dlo|H 7} E A8} = A F-o &=
PUCCH Aol o gk 3= = A of 7} A 5 ¥ o}, =8k PUCCH-PUSCH 5 A A&
o] of| &2, PUSCHOI A 2] UCIZ} A €l #l T,

>
}'EO
I

e}

flo

2,
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[130] -TTI Well A 9] &5 T3} &3 (intra-TTI slot frequency hopping)©] *| 1 € T},
[131] - DFT-s-OFDM 3} & (waveform)©] #] 1 ¥ T},

[132] - A% oY tho] B A E (transmit antenna diversity)” FAI L

[133]

[134]  ©7]zke] PUCCH®} % 717F2] PUCCH AFel €] TDM % FDM& % o] & &}
3ol & sl el A FHETh F I ool A, PRB(E = T2
PRBE)= ek = Alo] A ol ot 4 A9 @9 7] (minimum resource unit
size)©| U}, &3 (hopping)©] ©] &5 = A5, T34 Ah 2 532 7l 2] o
o] & 2 (carrier bandwidth) & 2 E4FE] %] o4& 4= o}, E3h @ 54 RS+
NR-PUCCH A %9l ©]-4-¥t}, PUCCH A1 E2] A $Hset)y> 391 A&

Al 219 % (higher layer signaling)©ll 2| &l 424 ¥ a1, A4 A gt el PUCCH
AL ek A Ao} A4 H(Downlink Control Information, DCI)ol] 2] &l #] A] ¥t}

[135]

[136] DCI9| =2 A, t o] E] 5~21(data reception)Z} hybrid-ARQ acknowledgement
A% 7kl Elo] W (timing)-2 t}o] Y2 8} Al (dynamically) (% ] &= RRC<} 1))

A Al 4= Qlofof ghr), Wk 4 F-A (semi-static configuration) 2 (4 o & U H
3 9] uct ARl o gt tlol}u] gk Al 71 ® (dynamic signaling)2] 2 3271
3 &> PUCCH 9ol o gk PUCCH #Hl & 27 8t7] 918l o] -8t} o 7]l A,
PUCCH A& A2 o, Fob 4, 2 48 7hsdt 4 ol 25 998

S 3HEHTE PUSCH 7] UCIL 5, UCHel ti§F =71 & ¢ 2kl o] -5 Aot
Z1-& UCIe) Hlol B o] FA] 2 E2] 4-5-o] Al g,

[137]

[138] 3, Ao & HARQ-ACK M| E 9] ¢ =1 HFo] 2oL X ledt),
E3h, S 0h 4 tho] B Al El (frequency diversity)E 7}s- 3] 8= vl A U5 0]

A ¥}, &8k, URLLC(Ultra-Reliable and Low-Latency Communication)2] 7 -5-,
ko] ta] A ~AEH A% (SR) AL E H2] A1 ZF ZHA (time interval)<> $F
EEEY A 9

[139]

[140] 3 F+2](Beam management)

[141] NRol| A ) Fe) = vh5-3 o] Aol

[142] W 2] (Beam management): DL 2 UL %419 AR2-2 4= 9l = TRP(E)
/= UE WS A Ee)E 5383 F4817] 98t LI/L2 AAE <]
AEZA, Aok s AAES £Ee

[143] - ZA:TRP (B) = UEZF A2 9] $41 /5221 118 M el 52

[144]  -¥ SAH:TRP (%) == UEZF A E ] A4 A5 e 5EA4S SA46h= 54

[145] - B UEZF R S4 ol 7 Rksto] Wl A9 259 4R E Halshs 5%}

[146] - Rl 22915 (Beam sweeping): V] 2] A ¥ WA 07 A7 HA FokFAl 2y

= A1E W ol Goko] FF o Arstis B4

¢
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[147]
[148]

[149]
[150]

[151]

[152]
[153]

[154]
[155]
[156]
[157]

[158]

[159]

[160]

[161]

[162]
[163]

[164]

[165]

W5k TRP 2 UES A 9] Tx /Rx {! th-8-(correspondence) = T3} 20]
A o H T,
-TRPOI A 2] Tx /Rx ¥ o-5-2
- TRP= TRPE] &1} o] <]
,é}tifﬂ_fi = AlS 71€ﬂ—TT{P q:
- TRP3= TRPY] 8} o] 4o Rx W1 &
stake =1 A ol gk TRP Tx X
-UE° A 9] Tx/Rx ¥} t-&-& t}2-
- UE+= UE9] &1} o] /%+2] Rx Hl o
A AdesS S UETx Wl
- UE+= 8Fv o] /4he] Tx Wlell th &
71 z8te] stEFE A Al flgku
-TRPEZ UE W o & #A AR 5

S
=
Q‘L

fes|
lo,

£ oo L

~

o

AT

)

g

2 o

N

i)

o

||
ox

~
b
L
2

2 ol ro
1
=
o
o
o

= oy
o ool 8y
and

ro M

o,

=
32

o]

)

lo,
o
o%k
o,
Hu
I
o
=2
N
B

of
=i
£

o
i mn
o =
.

.
i)

ofy
k)
2
=
p‘L
=
X
ofj
I
it
2
o
Ry
i
2 &

k)
o
P‘L

]
v
A
Ay
o
2
N
B
ot

UE®] 3}3

o O

SRS
o{r 02\‘1.4
ot Mt
KUY
) ach

o~

k

O

O
s
o
jih}
o
olt

al

sl
+

olf

1®

Y

~
N
=
Y
o

)
oS

A

A g,

P-1: TRP Tx §} /UERx ¥l (5)9] A1 8.8 A 5}V
& UE =4S 715814 87 98 AF-&€t),

- TRPOI A o i) o] 74 ik o 2 A& th2 W Al Bl A
1 E 2}(intra)/?1 Bl (inter)-TRP Tx ¥} 2= Y (sweep)S X 5+&Hc}. UES A o] W12 -&
e, 1AL FAH o E Aol Mo A ERFE S UERx Y sweeps

3@,

oS3 2 DLL1/L2 W #a] A7) shu) i th422] TRPS W o) A
-r]

3] AFo] 8k TRP Tx W o]

P-2: o] & TRP Tx W ol th 3k UE 24 o] $1E|/91 E-TRP Tx ¥ (5)<
HAet = at7] 9lef AbgE T
P-3: UE7]_ 5] xm A= /\]»9—0} —?—Oﬂ FA 3 TRP Tx ‘i‘:‘.oﬂ rﬂéﬂ' UE %2{)‘ 01 UE

=
Rx W& AAA 7] = AgE Tt

Aol Y E Tl o8] E] 7 ¥ v]F7] 4 H il(apreiodic reporting)i= P-1, P-2
2 P-3 ¥ Aol A A A E

2] (H o] % CSI-RS)E ¢ 3 RS0l 71 %3 UE 54
TAEH, UEE AeE NRe Tx e 54 2
EAl A g oyt o] A B4 g RSell 7] 2=

vl A & =] ———IQ—EJ_ZJEL:XJ TN <K 9 SN 712l W (S0l &
S5 2N 7)ol DL $41 ¥& Yehl= RS 283} 53], UE7HK> |
=2 Z-3+9] (NZP) CSI- RS AH1 0] o3, UES= N'©] CRI (CSI-RS #-¢

A A ZHE B g 5= gk

UE:= Y] #He] = Hoﬂﬂ} 7 & 391 AT =heb] El higher layer

rlo
A

(#

= X
H

== M)

o o714,

i‘i

oo N
oLy o

= ﬂi ol

~N
o
u!
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[166]
[167]
[168]
[169]
[170]
[171]
[172]
[173]

[174]
[175]
[176]
[177]
[178]

[179]
[180]
[181]
[182]

[183]
[184]

[185]
[186]
[187]

[188]

[189]

parameter) &% A4 5 9l

-N=1 X 31 A4 A (setting), M=1 A 44
RO AR Y AA e HAEL ToE CcSI=A AA A DA FE T
-CSI-RS 7]4+p-1 2 P-zf A B Ba Ao AdEr,
-P-3& B AdA o] f-5-oll Aglol A HE = vk
- Ao o]t *}6&%% 3E38}ek= H A1 A (reporting setting)
-AgE S YR = AR
-L1 57 X.31(L1 measurement reporting)
- AZF 4 F 2l 1] 5=7] A (aperiodic) &2}, 71 4 (periodic) & %},
HE-%] £+ 2] (semi-persistent) & 2})
- o8] 37 Al F/d (frequency granularity)©] A1 ¥ = 7 -] S35 A+
- Aol & o] &} AL e E S E§el= Bl A2 A A (resource setting)
_ /\]Z_]. oggjﬂ %Z}(C’ﬂt ] s s R 27] S| Exl HE_%] &= 4] Exl)
-RS 3: # o] &= NZP CSI-RS
- o] sl CSIRS A9 Al E. 7 CSI-RS A Al E3= K>1 CSI-RS
AL ES EFHKN O] CSI-RS AL E L A e E2 FLT 5= ATt o &
Eo, XE WS A 2L E e 2 F))
E% NRS L> 1 QL 23F& areate] ohg ¥l BarE A ghoh
-H 2] IFS JEE AR
- N1 W ol th&t =4 % (measurement quantity)(L1 RSRP 2 CSI H.11 X ¢}
(CSI-RS7}FCSI & 55 918 4 -9)
- A8 7 A, NI DL &4 Hlg U= AR
gemgt kel 2 25 vdke] M B A= UE @9l = A S 4 dvk =3 A
2% 7|9k Hl ®oa13= UE @9 2 §1-Q 3 (turn-off) B F° JtheE E9],L=1
EEN=1 49,

NR-Z UE7} H] Ao 27 st vAYUSE ECAT 5 & A g,
1 2 7)) (beam failure) O Wl E = A 37¥ Aof A g 2] ¥ 24 ¥ = (beam pair link) <]

s
>~

o
ﬂJ

FAo] T3 v w AT E S A g v, AwE Brolw 9
EFQ ob). W Ao (F= el 2R sk wA WSS R Aol 7 A S o
EgAd

YESAE B 5402 ULAEZE AEsH7] 9 AL 2E= UE°
WA Ao R AT A E o A& VA ol AA e A
ek o 2 E (o] & E91, random access region) % F (hstenlng)a—% 3Lof| A
Al

W ol & Ha18k= UL £41/2H91 & PRACH (PRACH 29l ol 2] shi= #h-9l) e}
A AL 2 (instance)ol] B PRACHS} T2 A|ZF Q1 2~ ¥ 2~ (UEel tfj 5
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[190]
[191]

[192]

[193]

[194]

[195]

[196]

[197]
[198]
[199]

S UEZF A2 ZAAI M E<

NR-Z 5] #@ ] A](beam-related indication)ol] ¥7] ¢lo] Wl #g] & A gt} ¥
T AA7F Al EE = A9, CSI-RS 718F S48 918 AF8H UE & W &4/
Al A Abe]l 3k JH = QCLE &8 UEC A1 A1 4= Qleh NRel| A #| 21
QCL &}v] B &= LTEA| 2~ 8l o)l A A}-8-3}19 delay, Doppler, average gains ©ll

o &t st e Bk ol gl Saldbo) A o] Wl E -8 98 37k whetu] e 7}
F71E ool vk =Al Hl 7] 7 o] A angle of arrival H# sk} v] E
/L= 71 A5 A 2R w3 ol A angle of departure ¥ 3t B 5 0]
3x5hE 4= k. NRE Alof Ald R s e vlolE] Al g AFo) A FdaAY &

W8 X431 A8 2] Y3k

w22 ¥ 31 5 2 7] (beam pair link blocking)®ll o] g+ 74

2] 913}= NR-PDCCH A %S 91 3ll, UEE= & Al ol M7l
NR-PDCCHE P UE @25 7449 5 Qlth o 7]
Ao UE 59l o&& 4= .

UE= 74| gk NR-PDCCH OFDM 4l -5 ¢l 4] ol gt ®1 4 & (5
NR-PDCCHE P UH P25 749 & k. v WA H a5
NR-PDCCHE F.UE g 3}7] 91¢ UE Rx & A4 7} 3hd ¢ uef]
AE Al1d ¥ 3= MAC CEdll o &l FA S AY R/ = g4 &
AR

o] 5 NR-& DL RS ¢HIlY X E(E)3} DL Alo] Al g9l 525 93 DLRS
eV EE(F) Aol 9] #1F QCL 7Hg o] A| Al & A1l gt NR-PDCCH(=F,
NR-PDCCHE EYH Hsl= 74 Wrholl th gk 1l A A5 9 82 Al 14 %
W& MAC CE A 1€ %, RRC Al 719, DCI Al 229 %, 229 transparent
/= A A L E o] Ald Y W o] 2ol T

U /H~E DL ol B A 2] 42415 94, NR-S DL RS ¢l U £ E ¢} DL
tlol ¥ 29 o] DMRS Qe EE Alo] o] F3FQCL 714 o] A A1 & #] &t

RS ¢HeElY X EE UEhl = A H = DCI (U 7 37HE S8 A .
3 o] A X 3= DMRS ¢HE|Y L E9FQCL ¥ o] Q3= RS ¢t U X EE
e DL Hl o] & Aol tf gk DMRS St 3EE O] 4ol g A E= RS
QHEL} 32 E o] ThE A E e} QCLEA YR 4= 2t}

3174 (robustness) &
9 tlU B 2 =74kl A
A, M

2 M| H gk

eall

—_—

1:11/575

ﬂﬂ

=49
A ol A

mr

3lo] B 2] = ¥ ¥ 9 (Hybrid beamforming)

T} QFE| W(multiple antenna)E ©]-8-3F= 7]<&2] ¥ & A (beamforming) 7] %
W A 7F5 2] 9 (weight vector)/2Z 2] % W E| (precoding vector)E 2 -8-3F=
Aol whet o2 71 ] 34 (analog beamforming) 71 2} t] A & " & AJ(digital
beamforming) 7|} &2 F-+-E 4= )




16

WO 2019/098798 PCT/KR2018/014231

[200]

[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

7 27] TF Qhel Tzl 2 W &4 7ol
AR A5 Aert R olda2 1 s gae] A B§ 5, 7

o] =
Ao tsl A AEE(Phase Shift, PS)94- A& % 27| (Power Amplifier, PA)
AAHE A

Aoz FEH AR ]“é’fﬁl “Eﬂ ﬂﬂl(ploceSS)OP# TE R jlﬂ‘?}. =%
W), ob 2 11 whol| A 47| PA R /37 PS7F 34 715 A (complex weightE
2] gkt

% 5+ o 271 Wl ¥ ¥ (analog beamformer) 2 RF #| $1(RF chain) & 2 -4 ¥ =
%21 (transmitter) 2] &3 % (block diagram)2| ¥ #| & YEHITE & 55 WA
A o] Tl s gk Al 2 g o] /I E Al ghak= Zlo] ofr .

5 5904, RF A ¢1-& 7| A t 9 (baseband, BB) 21 &7} ol G271 215 2 W3y =
Al 55 |ttt opd®m 1 Wl A VIS A7) PASH V] PS Ao
S0l wpet o] G vt AAE L1, 7] Axbe] Ao A4
3 ] 9 (narrowband) A %ol f-213 5 )

w3t old 21 W A v He A4S E}Z 2~ E Y (stream) A& TH3H]
o stEse] FxE AR, AEE FUE AT dF)

o] S (multiplexing gain)©] At & o 2 2t} L3 o] A9 Al A& 7| wke]
whk H ] Al o] olakA| e Lk 2

ole} ehe], v " Hl &4 719 A5, MIMO $H74 ol A
tho] Bl AT E (diversity) 2} th5-3} o] 55 | th 3}3}7] 9] &l BB(Baseband)
LR A AE o] 83le] U)X g Wo) A Kl 3 o] Sl H )

T 62 vl A " W ¥ v (digital beamformer) 9 RE A¢le g A1 5= 44l
BEo] el dehit £ 62 wA el Bl s 99 A B, B g
WS A ek Aol ot

69 A5, W FA4E BB ZEA 20 A Ty o] el H o) wpet aE
ATk o] 7] A, RF A 12 PAE =318kc o] =, YA d W A 7| o] 49, 1
A A8 =58 B VX7 FA HolE o A4 A 07 A8¥ 7|
o] o},

EE v R Aol gk ] o] e Yo r®E, FAd the AREAEH]
HAAE AL 5 k. Rt olye}, Al Ao Sty v E R =g Al
ol 7hset R, ~AE R o frdAd o] dE L, ool upek, Al E -4 o
st Faldbe] 8ol 7hsstot gk P o] A A st S ol A
MIMO OFDM 34 7] zo] A8 ¥ = A g-of, FutE 3 (subcarrier) '3 2
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[211]
[212]

[213]

[214]

[215]

[216]

[217]

[218]
[219]
[220]

[221]

[222]

[223]

St & Eof 7|Hkse], 7] 2] 3G/4G(o: LTE(-A)) Al 28l o A =
v A" Wsw s]Hke] MIMO 7] o] =¥ ),

NR A 2~Elol| A, $-5=41 et U7} 2 4] F-7}8h= 7] tH(massive) MIMO 37 ©]
aHE A} AubE o 2 A& P (cellular) Ao A= MIMO 3+ o] 285 +=
A £ ore Ut 8/l & 7R "k 28, Ao MIMO 374 o] 312 ¥ o)
e}, g7l S tEve] = A B el ) ol e ® S 5 9

ol wf, 7t MIMO St ol A oA Aw s HAE Rl JA4 7|0l @%HU&,

FARE O A A5 AeE Yste] BB ZE2AAE F& 8 72 b ol
gt A% A2l & Fas)of st} o] o whet, A& Aol =L ulg- A A AL,
ote| ) =9hE 2] RFE A ¢lo] H a8t 2 sl=go] e o] 5t vg- A2 &=

A

LS FAIGE & Qhe ol sl 57 A<l Al 7 (channel estimation)©]
93}, ¥k ol el FDD Al =8l 9] A9, AT BE ot uE T4 %
At MIMO A ol theh vj=n Jr 7l destr g a8l (pilot) 2/EE
AEH" LW =719 AA 5= 9l

e, A MIMO B014] eh4] Al obd i1 94 V|4l 4 eud,
5(;_)‘\11‘:_}4 e 101 ELXLE‘:_ Art] A o &2 it}

ol el whal, thr QHElLLE o] g3 4ol FF AR S o J
Frel ol shobd 4 Qlth 53, Fhed A% A, Fo5 H2 WL Ao sk Ao|
golahA) ek,

whepA, 1] MIMO 27 ol A= obd =2 2] A 3 v Ad il JA 71 = g
A ke HlERA o2 AEei= Alo] obd, obd 2 W A I v E W A
T&7F A shol Hg) E(hybrid) ¥ EHA TG A ol dast

old 2 1 ¥ 27 (analog beam scanning)
dubA o7 olgdm g W2 G olgd R T W xw F440d sfolH =
W Fildel A o] &2 4= Qi) o] w, o} d 2 1 Wl A7 Fd gk
AlZroll gk Ao Mo st =& =& 4= lr} wpebA, Jl 27l d ol Ha skl
Ed 1 (beam training) A] 7k A A 1 Wl o] Fof H] |5} A €T}
H

g4 uksh gol, ohd 1 W T o] A9, SR W 2L Aske] A7
@]

@ el 191 W 27 Fg o] mhE Al gty of ), A S4=41 Wl o9l
T8 ARE iz ofel] oA 29 Aol A 5= 9l
[212]



PCT/KR2018/014231

WO 2019/098798
[224] =72 2 o] vheket Al o Bol whE obd R R 25 A e dHE
LERTE 52 72 @x) e deolE A AL B S E e M E ;ﬂlf&%}%
Ao] opiith
A Hle] = K7F Lol ar, A A =2 W] 4= K7F 191 3-$-7F
‘%dOﬂ 1

579 2%, AA £
AR o] A5, WA F
LAje] A2k 72ko] a7 HT

[225]
H el = F LAZEE B, AR

oA, ob R AL Sskel W
S glomE, & 70 ek ukst ko, A LSl (P, A B FHS

=
b ol 7 W =4 A2t

o] S5t LS A7 T kel 8710, v
A, 7 B 0E A7IE 2 Hle] A A D) E 7 AT o
Gk FINE 8, B

TR
V=g 5, S92 QEElG R ] S 7bel] whel A

N EGlold Algto]l 24-= 4= 9l
DAC(Digital-to-Analog Converter) ©]-F°l A|{F &4 < 2]
2 WA 7] 7] w7l

sho] @l AIZE 3Ll A 17)9] M) g wol

m

[226]

o

ofgE I HIEY S
o] 224 91 31} (continuous waveform)2| =7] 2} ¢172) ,
UAg Warwla g AE Wle) sk Eglold -ite] BAdE F g vt it
upefA], A7l Edlold F-3ke] dol 7t STt Al A9 g fo] A,
2= 011;]_‘

Al 22El o] =2 (Joss)o] T 7HE

T

[227]

[228]

[229] A9 Ae] A B (Channel state information: CSI) 3 = ¥ (feedback

[230]  LTE A| =818 2 3Hg o) -3 9] cellular system?]] Aﬂ ke g =4S 93
Z=Al8}e] CSI(channel state

9t 8l A & (reference signal) & 7| A= & 2
information)S A|AFs}al o] & 7| Aol Al H.a1 gkt
[231] ZIAFS GERRE ol e cSI AR E EYE dolH A E A%}

LTE A] 22 Elof A ghidko] 3] = i 3}3= CSI 4 1.9l i= CQI(channel quality

[232]
information), PMI(precoding matrix index), RI(rank indicator)7} $J
[233] CQI I =& 7] x]Fro] o] 2 %3 o o] ™ MCS(modulation & coding
£ Al &3t = 54 (link adaptation-85) 2 2

scheme) & 2483 #]of tf gt 7}o

71 Aol Al Al gk A A %%_l A 5]t}
[234] 71 A= el Afolof] F4 FH o] o T 52 CQI kS J =t
| A =r2 A A © 2 -2 modulation order?} St channel coding rateS-
- @S B CQI A

% g-5fo] HolB & AT ol ar, weje]
channel coding

-1 0 5]
= wsto] 7] X o2& At A 0 =2 v modulation order2} 32

rates 4 -g-sto] HolHE HAE2 Zlolt}.
745, o] w] & MIMO precoding

PMI ¥ = 2 7] 2] 5ro] thg QWS A X8
EE Alwete= B o0& VA 5ol A

[235]
scheme-S %] 83t x| of| tf &t 7}o]
A 33k preferred precoding matrix 7 1.0t}
[236] WS A S A ZRIRE V1A 5k @hbgke] downlink MIMO channel &
W E& A EPMIY

FA3lo] 7150 oju] & MIMO precoding < %] -8-3}
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Saf g

[237] LTE A =8l o] A = PMI 1-/d ¢l] 9lo] a1 S Eef =2 1 7} ¢ linear MIMO
precoding ¥+ 31 T

[238] 7A@ B9 precoding FEEE TAHE AR S S skal 3L,
=& Yol ZH7Fe] MIMO precoding 38 € -2 31-f-9] index& 2+l Sl

[239] ubebA, g2 FEE o A 71 A 3 3= MIMO precoding 3 E ol
e QU AS PMIEA Y=wdto 2y vhdho] =l Ay eks
# As}ghe

[240] PMI #ko] # apife] Q1| 2= vk o] Fo] & of ab= 21 ol t}. U ¥ =, LTE
Al z~elol 4 &2 obe U £ E 5274 87091 -, 5 7l ] o1 ) A E(first PMI &
second PMI)< Z 335}l o vF & F 4 Q1 8tx MIMO precoding 3 8 -& =% 4~
U= ¥ o] At

[241] RI ¥ =2 7] %] 5 2} whibo] T QFE| Y& A %] 8} ¢] spatial multiplexing-&
5%t multi-layer A 0] 7F5 3t 4§, @hdo] A5 8= A% layer?] Frof off 3
7ho| BB Al FatE = A 0= VA ol Al Al gk A& S layeroll
o 4ol

[242]  RIE PMIS w9 & &k oAl & Aok 221 A glo]of g7 ufe}
S35 77k e] o] ofo] o] 3 precoding & 4] & 3ok 51=4] 3 4 Qlofo}
ah7] o 3-ol v},

[243] PMI/RI 3] = SAJof] 9l o] single layer A48 7| 02 PMI L4 4] ¢
5l layer'd 2 PMIE A ol ato] 9| = gk 4= gl o}, o] 2] g ih2] 2 H G o] o] 9
9] Z7hell wtel PMIRIS] =W A W gFo] A7| 57

[244]  whebA, LTE Al 2= 851ol A<= 24 Zhe] G ool o] 2ol uh2 PMI &
golstdnh. =, Rlayer 55 #1el4 7] NexR FE N/ E 225 W
g o7t} (01714, R layer<F, Nti= FAIQHE L ¥ E o5 N2 A E5-] 7)),

[245]  weEbA, LTEON A= AF dlolo] o] 2ol F3atA PMI Z=59] 277}
Aot A o] 22 PMIRIZ 4 olatt} By A #lo]o] :(R)=
A precoding 3§ F (Nt x R 3 2)2] rank 3t A %] 8} 7] & L2 rank
indicator(R) &= &0 & AF&-3HA = S}

[246] H A Aol A 7] ¥ = PMI/RIE 4 LTE A| =81l 4 2] PMI/RIAH # Nt x R
g E 2 ¥ ¥ = precoding 3 E 2] Q19 2 243} precoding 3 E 9] rank 4k-2
ol ek Al o= A gh X = &=

[247] 2 YA A ol Al 715 E = PMIE AEdol A 4§ 715§ MIMO precoder©l| A1
1 % 3= MIMO precoderd . & WEMU = 21 22| 71 precoder®] & Ef 7+
LTEA| =Blol| A A 9] ¥ 2 ¢ 75 ¢ linear precoderTH O =2 &4 %] 2] =1},
L3, By A Mol A 7] &% = RI= LTEN A 2] RIEU U] Y& ou| & A5 dh=
A dolo] 5 el = v = AR S w5 g}

[248] CSI A H = A A Al 28] Fabae ol A el A =5 lar, dF F=abe
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[249]

[250]

[251]

[252]
[253]

[254]
[255]

[256]

[257]
[258]
[259]
[260]

[261]
[262]

[263]

J ool A 818 =1 gk 53], oo} Alaglol A v M e A sk
A F 9k G (e subband)Oﬂ &k CSIH HE -3 A 9] =l ah= A o]
O 9 5} 2= 0]

T o = T M

LTEA] 2= €lo]| 7\1 CSI ¥ =92 yplink 2| & Z-3) o] Fof =], dutd oz
=714 Q1 €SI 3] =12 PUCCH(physical uplink control channel)& %3l o] o]
A a1, B]527] A 91 CSI3) =9 yplink data 2 ' 91 PUSCH(physical uplink shared
channel)S- 53l o] Fof It}

H| 5712 Q1 CST ] =9 2 7] %] =po] CSL ¥ =W AR S A5 ofjof
A A o2 FEwlst= Z1E o|n|sh= 21 &=, 7] %] 5 o] PDCCH/ePDCCH %}

%2 downlink control channelS -3} CSI¥] =% & trigger$tr}.

LTE A 2=glo| A = CSI ¥ =9 0] trigger® $1-& ], ¢do] ojul gt A R E
¥ =l g of &}i= #| 7} % 83} o] PUSCH CSI reporting mode & 1-¥-% o] 91z,
wibo] of ] ¢ PUSCH CSI reporting mode & &2} 8l oF &%= A4 A5
WA A & Fal ddol Al vl & Frk

% 82 PUSCH CSI K31 R =9] A& & Ve Folt}.

PUCCHE &3 5714 CSI ¥ =] tf &l PUCCH CSI reporting mode % A|
2 o] ¥t}

%2 93= PUCCH CSI ®.31 .= 9] A& & vebdl ol

PUCCH®| 7 -5-, PUSCHXE.t} & o] Bl 5= Ql3= t o] B Y (payload size)©]
Zto g B a1A} k= CSIHHE $hi el Hul 7|7} o] .

wh2} A, Z+ CSI reporting mode®l] w2} CQIZ PMIE A 4-3F= A d ¥ RIZ
A58t Al go] b2t o & 59, reporting mode 1-00 4 = 54
PUCCHA %A Aol = RITF A %3} 31, & PUCCHZ %A 4 oIl wideband CQIE
A%grh 54 PUCCH A& Al 4 ?—*45] CSI K9] F ¢l whe} PUCCH
reporting type©| 4 2] ® T}, o & E01, 27| a4 RITE A %-3}= reporting type-
type3°ll 3l &3}, wideband CQITF 7 %+ ]"C reporting type-> type4°ll &l &},
RI ¥ =W 7] 9 offsetah ¥} CQI/PMI 3 = 5=7] 2 offset4h-2 A9 A%
A A E F 3l @idol Al A ® .

%471 CSI feedback % X.3= uplink control information (UCI)ol] 3 ¥l T},

LTE® A 7] Al & & (Reference signals in LTE)

LTE system®l| 4] 9} 81 52 RS(reference signal)®] &%= A b5 0 =2 im
+ ik

1. Measurement RS : Z| ' A H| S48 9} =

A. CSI measurement/reporting -8 % (short term measurement): Link adaptation, rank
adaptation, closed loop MIMO precoding & | %]

B. Long term measurement/reporting -8-5-: Handover, cell selection/reselection's <]
=7
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[264] 2. Demodulation RS: =] 2| 4418 w}d &l

[265] 3. Positioning RS: T2 91 %] 48 v} U =&

[266] 4. MBSFN RS: Multi-cast/Broadcast 4] H] =25 9| ¢+ 1} < €1

[267]

[268] LTE Rel-8| A = th 12| 5l& = &2] 2ol tl ¢ measurement(-8-5 1A/B)
2 demodulation(-8- 5= 2)2 9 8l CRS(Cell-specific RS)E AF-&3F931 21, ot
T7F oA o] ulE RS overhead A & 8l 235} 7] 938l LTE Advanced (Rel-10)
¥ = CSI measurement(& 5= 1A) -8 2 7 CSI-RS<} 513 =1 H| o] H
AN (PDSCH)ell th g =4 (&5 2) A& 2 = UE-specific RSE A& §HT}.

[269]  CSI-RS=CSISA B 9= Hg o= 7 H RSE CRSel H] & w9~ 5H& RS
overthead & zt= Zlo] 57 ol CRS+= 470 ¢] v QHEl Y L E74A] Al 8t+=t]
"k, CSI-RS+= 870 2] U5 ¢te| U EE7HA] X9 758t =5 A 7 = Sl o).
UE-specific RS H o] E 29 2] demodulation & 2 & A 7| =] o] CRS <} &2
&l & UEol A dlo] g A% A] 4-8-%¥ MIMO precoding 7| H ©] 3} 81 215 o]
U5 8% RS (precoded RS)EH= o] £ o]t}

[270]  wE}A], UE-specific RS CRS, CSI-RSH & oteul £ E O] Jf4=whE A5E
a7k gla, A% layers] 71 (A6 rank) RHERF A E ¥ H H o

[271] I3, UE-specific RS 7141 5 9] schedulerE %3l 2} UE®N A &d-& tl] o] E]
Ad 2D F A LA d Aol slE UES HlolH Ald 74l 5=
e ez, gl SA4 QI RSTH= 53 o] 8

[272] CRS+= cell We| ¥+ UE7} measurement 2 demodulation§ 5% & AF8-3F 4=
NEF A28 O]9 3F oA Tdg sfd o2 ) AEu o= A 544 o)),

[273] LTE 73 & =19l 4] = Measurement RS = Sounding RS(SRS)7} A4 A ¥ ] 2.1,
Akl 21 gl ol B A d(PUSCH)®l ol $tDemodulation RS (DMRS)2} ACK/NACK
2 CSI F =g Qe g A A EF A Y (PUCCH)9 o ¢ DMRS7} 747}
AA = et

[274]

[275] W 2] 2 H B (Beam management and beam recovery)

[276] 7 A =& ol Al 5271 A (periodic) CSI K31, ¥F-317 2] (semi-persistent) CSI
HA(EA A7 -3 Fehol vk 7] 2 €SI B 217} 84 3} (activation) ¥ 71 1}, &
AL Q1 B o] CSI HaLE 473)), 4= 8] 5=7] 4 (aperiodic) CSI H.21&
8%

[277] o171 A, 471 5271 A (periodic) ¥ ®F-3174 2] (semi-persistent,SP) CSI reporting->
Ha7b 243k 7| gbel = el Al 54 71 & CSIEALE 9% UL (uplink)
2+ (e.g. PUCCH in LTE)°] g3t}

[278] w@o] CSI A& A8 A= 71 %] =1 2] downlink(DL) reference signal (RS)<]
Aol Ea st}

[279] (oFFE 1) Y ¥ o] 8% beamformed system2] 739, /7] DL RS
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[280]

[281]

[282]

[283]

[284]

[285]

[286]

[287]

[288]

[289]

[290]

A %/941-8- 918 DL transmission(Tx)/reception(Rx) B % (beam pair) <}
UCI(uplink control information: e.g. CSI, ACK/NACK) 7 %/541-2 $13$F UL Tx/Rx
beam pair2] 2 o] & Q3}},

DL beam pair2] 24 A x}F= (1) 55 71 €] TRP Tx beam?]l 3] §3}= DL RS &

7| A =rol ek E A Eshs Akl (2) A7) @] o] T s A H B/EL=
R 3138} TRP Tx beam A 8} A 2}<}, (3) 7] A =1©] ZF TRP Tx beam®]] 3l & &h=
%ol gl RS Al & 2 HhE &5t Aapol, (4) Ay] whuto] Aby] Mk A & E
2N&Eo| A& thE UE Rx beam 2 2 4 3}o] UE Rx beam S 4 Bl 5hi= A 2} <]
o A= F Yk

gk, UL beam pair 24 A 2F= (1) & 79| UE Tx beam®l| 3l &3}+= ULRSE
ko] 7] A =ro] sk kel (2) 71 Al =ro] o] T shuE Al B/
signaling 3= UE Tx beam A1 8] A 2}¢}, (3) 7] @&o] ZF UE Tx beamol]
Fots FATF RS ANIE VA5 & vHE A Fah= A ale), (4) A7
71A ol 7] Wi HAEH A S5l A =2 thE TRP Rx beam & & 54 5to] TRP
Rx beame A ¥ eh= Axpo] 2308 7A€ 5= 9t

DL/UL2] beam reciprocity(=+> beam correspondence)”} /3 H 3= 45, =
1A = wh @ 2k B le| A 71 A= DL Tx $1 2 712157 UL Rx Wl o] A |
w2k UL Tx §1 3 @b DL Rx Rlo] &A1& otar 7k e 5= §l= 4 -1, DL beam
pair®2} UL beam pair & o] = 3hugt 2 43l o} & sv}& A A sl= A&
/\g 2kt 4= 9l o}

DL S/ UL puird] A1 44 5182 714 S W T 402 439
9

% H (candidate) ¥ 7} - 7 9, 275 = RS overhead7} & = 47| <l
A7) DL 9/ UL ¥ pairell o a2 370] 45 Sk 28 vfet] a4
el

DL/UL ¥ pair 274 #4 o] ¢xd o], d-& 57] A (periodic) F1=
SP(Semi-Persistent) CSI reporting = <~ ¢t} a1 714 1A

o] 71 A, ko] CSI 54 (measurement) S 9] 3F @ =2 52-5= 71 2] antenna
portE 3E33k= CSI-RS+= DL Wl 2. 2 A4 ¥l TRP Tx beam 2.2 ] 7 ¥ 01
A %= 4 9la1, CSI-RS2| A% 7] CSI K. 3l (reporting) 7] 2} A =
U A HAEd 3

LB S LR | B | (aperlodlc) CSI-RSE CSI B.aL 7|9 w3 A =2 g}
A Aot A % 7hs sttt

SH(:.UE)S 54 H CSI AR E 7] 4 22 UL beam pair 274 774 o] A 7]
AA ¥ UL Tx beam 0.2 A &3 5= 9lt},

DL/UL beam management 74 & =3 $lof| 3] o] 444 ¥ beam management2]

F7]ol wteh ] = A A (mismatch) = A 7F LAY & 5= A
5“3], o]l YA & o] Fst A, dhido] At A, 2 4] vt 1

LI

L
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[291]

[292]

[293]

[294]

[295]
[296]

[297]

[298]

[299]

[300]

[301]

[302]

[303]
[304]

[305]
[306]

[307]
[308]

A 9] ol g o®m F4 A $HA o uhHl = 4 (<l & E°1, LoS(Line-of-Sight)
317 o]t} 7} Rl o] block ¥ ©] Non-LoS 374 & ul¥]i= 4§ ) # 4 o] DL/UL beam
pairi= v = 9

ol gk W3l & O”ﬂ'@. o 2 Y ES A A AJof o] &) =8 5= W] management
B S =2 tracking©] A 3595wl ¥l A 3] o] ¥l E (beam failure event) 7}
skt o = gl

©] 21 gt beam failure event2] ¥HAY o] = whito] 31gk= = RSQ| 41 £2
] st = glom, ol el gk Aol th$k Boar WAl x| =Wl R 8
gk WAl =] (o] 8F, W] - 2% ] Al <] (beam recovery request message)' EF
Aol shy7t v 2 g A E] o] of ghr},

A7 H B 95 WA A= A 9t 2 WAL A, Alo] A, Alo] H A A
first message & &2 U}Fel Al A E 4 Q)

tlo njo

O

/\1—7] D}ULETH /\1—7] Hl H?rL e} 74 uﬂ ] ]g /\L] ‘LI- ];qi—% H‘j ET H OH
9t heam RS A%, beam reporting &3 % T3t ¥4 & E 3] beam B S
s 9

ole} & ‘QE:‘«] Hl 5 948 W] 35 (beam recovery)' 2} @S| & g}

3GPPol| 4] LTE ©]% NR(new radio or New Rat)©]| 2} 4 3l A &2 Z-A4l
Al 2~ello)] T gt 817 X8 o], ®§ 2] (beam management) ¥+ 3} o]
ol o} & W-&Fo] g Hr}

[ )

NR2 U E7} 21 3l (beam failure) = -E &7 (recovery)dhi= WA U F S
EYAT 7 daS A dgt)

UENIE 5 548 98] A5 59 UL Aol dieh A2& UE] ¥ A
x% o7 rrLM ﬁh;}

1A o] AA i Q3 ubako ® e A & L(listening) = AL ] TA S

A QA & 5o, A AAM 2= D).

G+F =2)RS/Ale] A E /HlolH
AZ A = 7E 235 B 24

UE7} Al 2 AAAJA Wae A
5]-8-5h= DL 2l &9 A& *| g,

(FF =9]) beam sweep Ao} 2 & 2] A Lol A ] A eF=1t.

ol |FAAUFE 4453 DL A 19 E 2B 3| = Alo] o] o ¥ (wadeoff) & L2 3fl of
Elg=

&2

7k ol FE EFAE agfste] W e QB = H A A AIZE
el & 918 CSIRS A A ol are] ¥ of of gt}

Optl. IFDMA

Opt2. T #1k5-3} {F4 (large subcarrier spacing)

rlo

NR #l
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[309] NRY #2E 913 CSIRS A7 5ol nﬂ&]bu}% SHES A E 59,
CSI-RS A E] &84, UE Y switch latency & UE 7-& 534 (ol & £91,A
Edold AIZh), CSI-RS S| AR &) A] &3 233

[310] 83

[311] CSI-RS+= DL Tx %1 sweeping 2 UE Rx W] sweeping2 ] ¢ gt}

[312]  NRCSLRSE th& visd -2 5 A gt

[313]  NPCSI-RS EXE= (A HE) AIZF g H = vsg = 5= 9t

[314] (M EHA 7 S nit)el] 2% 53k CSI-RS QHEL EE S o] ujg € 4= glr}.

[315] o] 7] A4 "Al 7F & 9] "= configured / reference numerology ©l 41 n OFDM A &-(n> =
D= YERdT

[316] ZF A1 ZEd = A E-AIE @9 &2 partition® 5 AT

[317] ol Wi F 2= 2 W95/ Tx chains A ¥35}7] &l AFEE 4= Q)

[318] (Option 1)

[319]  Tx W(E)Z A A9 e B AR deo] A4 5L

[320]  Tx W (&)= A deiol upef =

[321] (Option 2)

[322] Tx (&) 24 AR ol A A B AL ehgjmt} th =t

[323] Tx M (E)& AP A 5ol A Fdstet

[324] (Option 3): Option 13} Option 22] 23}

[325]  shufe] AlZE @] el A, Tx BI(E)& A B A @ el A Fd s

[326]  ©hE AIZES9] Ul A, Tx BH(E)S A1 B AIZE 9l mto) o} 2o,

[327]

bt

ol

[328] ol &}, ekl Hl Al sf 5t v 7 1] F(Beam failure recovery mechanism)®l o &l
Zrers| Akv o)

[329] A7) @ H] A B wAYSEE ok () A 9] AP ES EFEL

[330] (H W A& A gk

[331] Q) M=ZF FH We 2Est

332] Q)W AN H2HES HAFE

[333] (@ UEE W A9 5 240 o3k gNBe| $HS FYHH g}

(334] WA R A9 A Bgel e A B, UE= W A9 Eel7] 270
DL QA=A AR5 Hrtstr] fs) W Aol 724 RSE U EH E ghoh

335]  2ojar, ] Ao A RS Aoj ] #elE 98 5714 < CSI-RSE

FE 3t} o] 71 4], SS(Synchronization Signal) & =-(block)s W #He] o] A}-8-= <=
2121, SS block®] Y} #]ol] AL ¥ = A5, A A ] SS EFo] areE
9]t}

AA

[336] o] 7] A1, 8S block & 7] A &(SS)7F &5 T £ SEH AL E/E AFH =
Ao sAE =
[337] o 7| A, ¥ A3l 7+%] RS+= dlld RS9 &2 AA| & SA8h= 4 -8k ol e}
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[338]

[339]

[340]

[341]

[342]

[343]

[344]

[345]

[346]

[347]

[348]

[349]

3 RS2} QCL(Quasi Co-Location) XA At 0 & A3 FA 214 9]

LI5S =
detection/demodulation 3 2 -2 ZA43= A5 X33t} o & 59, (primary)
PDCCH U E1 % & 98] A A€ CSI-RS =2 SS block & IDE /7] § 21 7
AARS®E olafjet 4= ol o, o] uf ¥} Af o]fl E WA of 3= 3] PDCCHE]
detection/demodulation A 50| €74 o]t 4= o= 4 Sl

A7 1 A o] wll E HA)2 o ¥ (associated) Al ©] 2] ' 2] beam pair link(s) 2]
FHdol A4 7 oletE "ol S o LAy S
TAA R, A7 AdE Ao} 29 2] beam pair link(s)2] %2 -2 PDCCH A&

) “5(detection performance) 2.2 24 = 75 ]

o| & Eof, ©do] PDCCHE X U ¥ ¥ (%= blind decoding)H= 34 ol 4] CRC
check 23} PDCCH detection A 5] £4] @& A9 e dl A& A& <=

AA e

= =, multiple PDCCHs 7} multiple beams < &3l (%= = multiple PDCCHs 7} 22}
A2 & beam O 2) A E 5 = 49, 57 PDCCH(¢l: serving beam} associated
PDCCH)°ll th&t A& A5 o= A7 W Aol o|flE ¥ A o] L5 shebet o= gl

©17] 41, multiple PDCCHs 242 4] & T} control channel % %} (<]: symbol, slot,
subframe )0l A1 A & T} beam B = HEF /L= FA1E 5 U

©] %4, beam "2 control channel g% o] 2] g2 5= 21711} higher layer
signaling S &l 52149 4= 2t}

e 7] Ad3E Ao 2 d 2] beam pair link(s)2] F2 2 7] {1 A3 o]Hl E
uly o] 112 9hekst w), DL beam ] Z A who] A 23 o] &} Wo] A=A, Ei=
UL beam®] &4 vlo] A A 423 o] 8} & Wo] 5 =4, ®3= DL beam# UL beam<]

£ 4 5% olshz Wol iAol whel 4] W A3 o[ WlE A

= -1—13——"1?‘7]' ?z]
o 77 AA -
& olet= A ol s, A¥HE BFol ™ 9 time-out 5 Y F
o]
A

gk A7 W A & &5 signal 2 BRS, fine timing/frequency tracking S
91 % RS, SS Blocks, PDCCHE 91 %+ DM-RS, PDSCHE 1§t DM-RS 5-©] A}&-=

.
T At

M2 FE R A Ao sl A4 B, UEE R 4" RSE
BUE[ o] AR TH & 3=

- W 2P RSE D) NWel o8l A8 A5, W #el & ¥ 5714 CSIRS, 2)
SS E-5&o] §l #ejof] A8= &= A5, AW A U] 571221 CSI-RS & SS &9

et dHE Eehsio)
=, WA 59 8% AL Al e A EH, H
FHEE AR EDUEE NZF gNBTX Y] AHE 2H /
Al A R, = 2) UES A 5L Al 28 T 5 Hlo] EAet=A] of 3ol o gt

AH A AR F Aol v s 2 E e

ol 1% M
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[353]
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[359]
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[361]

[362]

[363]

[364]

[365]

[366]

[367]

w3k Hl Asf B9 9 4 o] A4-& PRACH, PUCCH, PRACH-like(¢]] & & ]
2 A=

ﬁ]—

PRACHEZYE] 9] 2] 33 A7 20l )@ Aol & stehl o)) 5 shb2 A e @
)
WA BT 0% A s 2AEY a6 27400 ALgE Aok

e, UEE W 3} 27 2o thik gNB S92 41517 913 Alo] A
A2 E7he B E P g,

R Al 5 2 Aol sl ofd EUE 238 A
- 271 CSI-RSWHo] Al 28 FH ¥ A& 98 AHS-5 = 75 W 27t
AEH A TR o] A= A

oA A A, NRE A9, {59 8% H A 4] (beam recovery request
message)i= (1) PRACHS} &% A EE5& o] §35te] A3 AA HA), (2)
PRACH ©] 2] 9] HEE-& o] &3lo] A%53=(F HA) F 7}FA mechanismo] E.F

Al 4= 9l

A A =, W NJﬂ(faululre)f’r_ el ek =
%ﬂvﬁlﬂi ol wol @AY, thA Wlof §l= 3
o] ¥l E (beam failure event) 24 A A3} 7] A4 ¥l PRACH A}Flo] A4 o 2
7W7hE 739 8% mechanismY 5= At}

5 WA=, W A I (failure) Aol vk AR A E 7] = dolH 9l A &2 A (Y
FAol A A o= 2 "ol A, WA Wlo] 9= 49, LE] 31/ 3= beam
failure event A A A1} 7] 444 ¥ PRACH A o] A 1FA © &2 "Ho] 4] PRACH
A (el A EY7HA] 7] 7ol = w2 ] ST o 2] A 9ol {8

mechanism¥ 4 A},

Lok, ek Hl Al sl (beam failure) A, 7| A= 0.2 H] B @ A WA R & & A
B AFe T 7] AT o2 RE G 2 gt SES alEkR] Kt
7d-9-, RLF(Radio Link Failure) & 2}-& 531 & 4= At}

ko] o] F 5 o = Qlaf Wl Al 3l (beam failure)7} A &+ 49, W&
B (recovery)st 7| 91k ol sl A B = $h

53], & WA diA W] EA o ol upel §1-& H-8hE i o] thE A
FE o, A A Sl W&ol teiM = Tt & gk

B g A A o] A A}-8-3}:= Beam RS(Reference Signal)(BRS)+ H!
2] (management) & 913l AF-8-5] = 818 A 2] A& 2 A, CSI-RS, Mobility
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[369]

[370]

[371]

[372]

[373]

[374]

[375]

[376]

[377]

[378]

[379]

[380]

[381]

[382]

[383]

RS(MRS), & 7] 4l & (Synchronization Signal) 5 ©] Beam RSZA] A}-8-2 4= 31t}

4}7] Beam RS Y ¥#¢] Z ¢ 9 9] 71 (beam management framework) (52 CSI
framework) -0l A1 AF-¢] M & (resource setting)©ll 2] 3] (RRC layer ™ A| A ZA4])
AdE Ak 5, 271 A Al el 98l 7] Beam RS= 1] 2] A2 5= 9l

sk uke) ol A7) Wl #e] 3 9 ¢ 9] = Beam reporting setting(s), Beam
resource setting(s), Beam resource set, Measurement setting(s)%gl A BAE
UER = Fzolth olof B E F ol TA A S-S T2

Lok, Bovg M| A o] A AF-8-5F= H] B 3l(Beam reportmg)t Wk A v
= e E onsh, 1 £ 3 AKX 2/ = Y indication A H.E ¥ §+
2= 91},

PG Al Aol A A B/ B A 18] AL/EEE B A/B'E A EE B F Aol

= oo} FdsHA lAlE 4=l

A7 W 4 3 A4 B = CQI(Channel Quality Information), Layer 3

RSRP(Reference Signals Received Power), Layer 1 RSRP & = 31

3k, 4}7] W indication “d B.3= CRI(CSI-RS resource indicator), PMI(Precodmg
= ol 2= oh;]_

Matrix Indicator), RS port index =
A7) W3 AE e v =l g ) gk B (parameter), H.aL 557], 52044
9] (granularity)(e.g. wideband feedback, subband feedback) s “ 7] beam
management framework (%= CSI framework) 7ol A .31 M| ¥ (reporting
setting)©l] 2] 3ll (RRC layer W A| X 2A]) DA = 4= 9]
=, 471 Ba A" el o3 7] Wl B | v = X’E, R F7], Fa
99 Sol ng AAE 5= g},

o] Wl &~ @ % (Beam recovery request)= Y| E$] A (d]: 7| A FH) o2
x_%é}L A, 471 MEA A= obe o} ol F 7HA FHCEE 1 2 28
#e 5 Ak

(H]—HJ 1)

W 12 A M (ell: A DL beam pair)7F §13= 7d-9-o] U E91 A §2=
S

S U 1S HEY Azt @2 e ¥ E 23S 5413 7 -$-, (aperiodic)
Beam RSE W2 = A &3} (%= Beam RSE triggerd}al), (aperiodic) Beam
reporting triggers WHE HF ok W Oﬂ ek A 0]1‘4-

7] A Wol gk 7] 2] o] 271 A 21 ¥l management =2 monitoring < ¢ ]
743k RS set 2 & o] = = laL, whido] 4 7k g §1 9] set® v} 7 2HE
= Atk

5,87 A SN e B o2 HARARSE 5 54 3
RS(s) == 3

d & Eof, H]E%EUF kol Al =714 €1 ¥l management = monitoring=

A o] 42 7hA =

n{l-l
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[384]

[385]
[386]
[387]
[388]

[389]

[390]

[391]

[392]
[393]
[394]
[395]
[396]

[397]

[398]

[399]

[400]

?18) N7H ] CSI-RS Al 5 & A2 5= o

oL, B N7 S| CSLRS A4 SR obU g (1] WS Awl )42 2
M7l 2] beamformed SS blockE ZF-H A& H2 S AT 4= v} upelA
ol &+ vhir-& A ® N7J 9] CSI-RS Foll A= oA ¥l o] glev, MRl SS
blocks ol A<= HlA W, = 54 54 ool AeE 3he 5 gtk e,
o] 2] &+ 7 9~ SS block- cell-specificd 7] 4] ¢l 4 & A T2 on-demand 2

UE-specific8 Al &2l oF k= 7] 7155 (aperiodic) Beam RS W 50l
E3betv] = A ghetAl sttt whebA o] 218k 7 9-= th A SS block Wl o]
ATl 25 (aperiodic) Beam RS (e.g. CSI-RS)E W& A 4-8h= 34 1A o]
sk 1o MFEE B 2 olt)

5102 A W EA) 50 mE v ES A F2He] L E e

:ﬁﬂ];ﬁp_g‘_ T 10ax= uhﬂ 1< EN§}8P Euio]r/}

o171 4, /47] Beam RS trigger % Beam reporting triggert= 5 H % 0.2
signaling =] 1 4 g7 (jointly) signaling® <~ )T},

A 2, Y EY A= 32| DCIE o] 83F2] Beam RS ¥ Beam reporting= €7
trigger3t 4~ AT}

% 10aE 28, U ES A= @dE 527] 4 (Periodic) Beam RSE DLE

Kk ciae

o, 7 IEAA7F 7] = fE il 59 QA& A% 49, o8y 19
ey A 7] W ES A= 7] @2 = (aperiodic) Beam RS9} (aperiodic) Beam
reporting S $H7A| E 2] A &k,

olo ufg}, 7] @b 7] 5= A (reference resource)S 3l H! = A (beam
measurement) =S =85} aL, A7 Wl S A0S A7) Y EL I 2 H a1}

A7) 71 A S AR sk A A QD el A = et & gt

(H]—tﬂ 2)
4 23= th A DL beam pair7} 913= 74 $-2] VIE9] 2 52H-S YepdlT),
Z, w S HEAZLGERRE W A 838 ST A 4]

ol AV HES A7 7] dEE2RH ] 55 233 7%
HEL A= 7] @ ZE (aperiodic) Beam reportings E 2] 7 gttt

A7|A, W 2= W 19 2], wEo] thA| DL beam pairs
7 MES A= dld w2 (aperiodic) Beam RSE B =2 xaiom
F == triggerdh A =1,
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[401] olof] upe}, 7] @b 7] AF¢ (reference resource) < 53 ¥ =7 (beam
measurement)E =8 3taL, AV W S5 AWE AV Y EY IR Bagk)

[402] o] 7| A, 7] Wl Bal BA o A A5 ¥ = A% W A A AH(preferred Tx beam
Indicator)2} ¥} &2 W E 2 (Beam quality metric)©] 7] A2 4= Q). o]
o gk -4 A Q1 A H & ety & gl

[403] A FAE, W 2= ko] 7] A E RSE Sl A AL ZRE A
T 90+= DL Tx ¥J(%+= DL M pair) A B.& <31 91 |, Y/ E 9] 9] beam RS
A&7 @] beam RS 7415 AFS 7 gl o v 2 {85k iAot

[404] ool whalf, oA 4 WH 1.8 thA o] YA V1A =ol thA W R-ell T g
ARE 4 3l o 783 H2 ol

[405] T A7 v 12w 200 o 8l (Beam) reporting setting©] 7-8 F A] & 4
A

[406] <, WH 1 2 HE 20)1 4 beam reportingS L ¢ ¥ = Y B E SRS aL,
ko] F A gk A1 7 &4 9 &) 5 (time domain behavior)(e.g. aperiodic reporting)<
7MW, &Y g T3k F granularity S 7HE 5 91T

[407] A7) BU3 g = A H = o & So], A5 5= DL A4 W A A AKpreferred
DL Tx beam indicator(s)) 2 {! &2 v E ¥ (beam quality metric(s))= X33 4~
At

[408]  “471 A Z == DL AF W XA AR= o] & E°1, beam ID, CRI(CSI-RS Resource
Indicator), RS port index 54 4= At}

[409] 71 W FA W EY2 o5 5], L1RSRP, CQl 5 ¥ 5= 3lth.

[410]

[411] W ISt wb o] A, W] E9] F13= RRC signaling & &3l &gl 7] tf8 5 Ao %
shifo] A kAl A4 5 ol

[412] =112 R #d AR g o] Al S e ol

[413] (A M1

[414] % 11aEs F=x38H4, B3 A ¥ (Reporting setting)- 3}14+2] aperiodic CSI/beam
reporting setting= 3 351, X9 M| ® (Resource setting)< 3}}2] aperiodic beam
RS setting(e.g. CSI-RS)Z} 3F1}-9] periodic/semi-persistent beam RS setting-S 3% §+3F
T AT

[415] A7 A, 29| Bl M8 reporting settings & 0% 3= o a1, 49
2+ M’ - resource settings & 2= T HE - ) th

[416] TE 8k, resource setting-> 3 ©]/3-2] resource setE-& E 35S 4 T}

[417] 5 11aE #2354, 4 Al ¥ (Measurement setting)©l| A1 3F1}2] reporting
setting @} 7 resource setting= ©] ZF2} link(*E+= channe) 2 12 ¥ &= A& & 5
AT

[418]

[419]

(z\g 2] 1 2)
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[420]

[421]

[422]

[423]

[424]

[425]

[426]

[427]

[428]

[429]

[430]

[431]

[432]

% 11bE 23, 2.3 M’ (Reporting setting)~> 3F}-2] aperiodic CSI/beam
reporting setting= X $F31 a1, A9 M| ¥ (Resource setting)< 5}1}2] beam RS
setting= 3 $F5HH, 4} 7] beam RS setting o} &l 2} o] A o] % F 7] 9] resource
setS 3£ 8HghT,

- H]527] & beam RSE Z+= A9 Al E(Resource set with aperiodic beam
RS(s))(e.g. CSI-RS)

- 771 A /HE-314 A beam RSE 74| = A4 A E(Resource set with
periodic/semi-persistent beam RS(s))(e.g. CSI-RS)

S A7) F setting & (reporting setting, resource setting)< =74
A ¥ (Measurement setting) W 2] 3}1}2] link(*E+= channel) 2 12 € T},

St A A -, A W 12 AR 9 35 (time-domain
behavior)(aperiodic, semi-persistent(SP), periodic) 7} A9 Al & (Resource setting)
el FE dAdE o 783k

ae)ar, A W 25 Al 7F-9 S &5 (time-domain behavior) 7| A4
A ¥ (Resource setting) 2] 29 M| E(resource set) @91 2 &5 A4 = u 828
= St

U o &, vhtbo] ohaf Aul v 13 W 2 F ol - g A 58t
et AR Ei= 7] 4 RSEHFE A
ol d RE W EAACEE 71AS)
FAH o A u,

A7l dEol Y E AR HEsh=s ofW WS A Esh=A]ol thdh JH =
A ol e AR T olat Aol ne mas o

A7 A, 7] Alo] A= H E Q% (beam recovery request) A & Hi= 1
A7) H 3l(beam failure reporting) A &0l 3234 5= QU T

A7 Aol AR = A W EA F5FE A5 A 2 A Al 8h= indicator £
indication information®] 7] 1}, pre-configured aperiodic beam reporting setting ©l|
&1 ¥+ ¥l (associated) preferred link 4 H.(Ad 4 WH 12] 7 -9-), preferred resource
setting 4 H.(A4 7 W 19] 7 9-), 1= preferred resource set 4 H.(A4 4 WHH 29]
B 7 Uk

71 Aol A H.= LTE Al 2=l ol| A 2] UCI(Uplink Control Information)#} 2]
EYAF Al AREA YEN AR A= 5 9oL, 49 Al wAA
Hel(e.g. MACCE)E AEE % 9t}

53], i 7] Alo] 4 EE PRACHSE &L & Apl (ol =(5)) 2 ] &5
)\/\le—'
ctito] 471 PRACH®2} CDM(Code Division Multiplexing)*| 71 1}
FDM(Frequency Division Multiplexing)¥ 4! & & beam recovery 2.7 A& 2
AHE(EE AE)shE A5, A W EA f-Foll whek PRACHON A AFE-5] =
Al 2= Al E(sequence set)s Y7of AR-&& 4= 9l

rN
o
Olt
4o
,
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[433]

[434]

[435]

[436]

[437]

[438]

[439]

[440]

[441]

[442]

[443]

[444]

o] & So], PRACHI A A} &5 = A A2 M ES Lyo] AFES 49 Bad
FE 19 2 (separated root index(es)) 1= Aol &2 7 L E Zh(cyclic shift values)
ol AHEE 5 3

o)

T, A7) gl *Wl PRACH®} CDM¥* 711} FDM ¥ 4l 2 & beam recovery
LA NZT 2 ALEEH= 749, /47| PRACHO A AF-8-% = sequence set®} & g+
sequence sete AF-8-3F = It} thRl o] 4§~ PRACHSI Al 2= Wl &5 8%

Mz JAA = A2 GE A G /535 9 OCC(Orthogonal Cover Code)E
A-gsto] 78T = St

), YIESIAEEE 71 A 92 A9 AlS WA A QT MAC CE(control element)
/= B8] A5 v A A 2] DCI(Downlink Control Information) @& B|5=7] %]

R 31 E 2] 7 ¥ (aperiodic reporting triggering)< W& = A A3 ufj o}l R E((1)
WA @) & Aol = shtE 233 4= vk

(HveE AAE AYE W Fa/F8s5H4 g2 9 E].(Vahd/mvahd Link within the
pre—associated settings)ol] T A X (A4 WhH 19 H

s 2 =4 A ¥l (measurement setting) 2. =2 V| 2] Od?l'lﬂ(pre associated) &<=2]
resource settings 5 | A valid link 2 A A| ¥] 3= (3= invalid link 2 #] A] %] A]
-2 resource setting®l] E3HE RSTHS 7] 5= A} 9 (reference resource) @ ¥Het3}Ho]

W Z4 3 47 W S of i gk B 2.31(Beam measurement 2 Beam reporting)-S-

-

ol
e
o

Qug dadE AEE W Fa8/a88k4] &2 A Al ' (Valid/invalid Resource
setting within the pre-associated settings)oll T &+ 4 H.(Ad 7 WH 29] 79

s TS =4 A ') (measurement setting) 0.2 1] 2] A ¥ (pre- assoc1ated) B9
resource settingE oA A gk A Mdel] xghd (= fFashH &2 A4
Mol e A] ¢F2) RSTHS 7] 5= A} (reference resource) & HHHshe] Wl =4
uJ m HaE _/;.z‘sg 8}1;}

3) v A AL MY ol {8/ Rk E2 AL M E] o gt
AEAEA 29 4

s TS =4 A Bl (measurement setting) ©. 2 pre-associated® A Al ® (resource
setting) W ol A & ¢+ A9 Al E(valid resource set)°l] 33H¥ RSTHS 7|+
A} (reference resource) = Fytste] Wl S A3 ] W 15 =3 &k,

(4) .31 B}}) / B = (Reporting type/mode) 274 B (47 W 12 AA WY
20 5 A8)

CHIL B EE AR AR HFY A Ao EY ] A Bl 4] Bl
EgAG o] @A AAEH=A ol vV 2] Bl E g 7 " RE A A E] =4 o
o gk A A 2} = A4 B BE YT

A 7| A, vV 2 2pl o] Ev]AH I} =72 Bare] Eg| 7] ¥ o] ﬂﬁﬂ
AA == 7 9-2] Hal EF]] == B3 joint triggering mode == Al 1 &
F3E 7 oL, v F YA Bal E A" R A A ¥ = A -] Bl B EET‘:‘
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[445]

[446]

[447]

[448]

[449]
[450]

[451]

[452]

[453]

[454]

[455]

.= 3= reporting triggering only mode 4= Al 2 . E2 19 4 )

%71 Joint triggering mode(*£= A 1 B5)91 49, @& RRCE A A4
A ¥ (resource setting)(“2 4 *H 1) = A A E(resource set)(2 A4 WH 2) F
H] =7 2 219l A" / A9 A E(aperiodic resource setting / resource set)1HS- 7| &
A} (reference resource) = Fytste] Wl 4 L Wl ®H 15 428 glc}

=, W& aperiodic reporting ¥ 9172 A A ® 7] A 219/ vk & 219l
A gkt

“12] 31, Reporting triggering only mode(*E+= A 2 F.=)Q1 79, @h& RRCE
A E 2 A" (resource setting)(Ad 7 W 1) / AH] M| E(resource set)(2 4
W 2) 5 5271 A (periodic) B WH-314 A (semi-persistent) A A ® /7 AF2)

M ETHS 7] A9 (reference resource) & Hetslo] Wl =4 W Hl H 5
REl=
<, W2 H| 52714 H 3l(aperiodic reporting) ¥ 174 44 ¥ ] =714

14 (aperiodic resource) & FA] g},

o

4
;

FIH o7, o] 7| AT o2 Wy 13 Y 2 F of =

o
L= 7] SAE RSEEH A EA /-7 (B 54X EA

e AR °E
S0l that AR E B ae A9 7| AT vako] B AR o3 Hg
o] }-E e = A K (confirmation message == ACK/NACK)E ©Hd =22 -3t
T At
A7) ddel B g B 7E kA A 7] 2] 55 9] aperiodic reporting triggering--
A A8E7] Aol 71 st em AGE A4, 7] dEe] Ban Rl tigh 48
F5 Uehd= AR 9ol (D) WA @) 4] FH2} 3] 7] 4] 5 9] aperiodic
reporting triggering S A/ A| & o] AEE 7% gl

ko] 7] % EO—EL—H]'H'IlJJrHc}‘ﬁZ%O'],‘:HJ%%
ri= 7] 1243] RSZHE o 7] Wlo] &4 ‘CF)FE‘ e
AHE ASsE 44, /AT A = g 4

S =] - A~ A
Y= AEE HASE 5+ 3

S8 Aol tid AR
A EA ] 5ol thEE

9/]_/;_/1\_]1:1 ZJ_Q_O

R

Vgg%ﬂﬂ%ﬂgﬂ®mmM®W”Aﬂﬁﬂ1ﬂ%%%iﬁ%@
A% otz witel A% 40 E /AT A A Goh AL Bz AL
el
T+, 7| A= 0] confirmed WAl A & A 4-3FA] &A1 not-confirmed (£
NACK) A A& T A55 7 I

G-, 71 1A= oA A (1) WA (4]
BEE T AV ARE F7IE ASE S ddold s, sl s
H H

p=1
Sheliz W 19} MY 2 F o] WhE & A ek Ao ol g i oA Y
FE (e 542 EA9 §Fel et A

B2 AFNFES & 5 Yk,
=
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[456]

[457]

[458]

[459]

[460]

[461]

[462]
[463]
[464]

[465]

[466]

[467]
[468]

Aol AR T gl

3 ohA A () WA @ o] R dEel i 13 W 2 T ol = S
Ak Ao ek H == Ayl &4 # )
e AEE VA o8 (WA) Hargk 4 A 5 gl

-
H
o
o
o
i
2
o,
o
-

H % (beam recovery request) 2! & (%= beam failure reporting
Azyel (@) thA ol thEk SAA T vk (= W 28 AR dths 4R E
O 2 WAlA = A A 0 F (explicit == implicit) F.213HC)

T, 7] @o] (54 ARt ol el = 54 BRol v vER A)

1
resource set(A 7 R 2)ofl 3£ resource (RS) - reporting triggering W A A &

T8 S5 (slot) o] Aol @ sHHE= B A = A A)H o

= A (measurement) 7} 7}5 3F resource (©l: periodic RS, activated semi-persistent RS,
3= pre-triggered aperiodic RS)< 7] A} (reference resource) = b3} al 1l
A AN BRAE s 4l
o]

71 715 A2 237] reporting triggering MA] A & =218 &5 o] A o]

—”N' H-(

=
1

-

2

H 54 resource= A4 H T}
of theh W82 Wy 25 A & 10b

il

— o

fij

o Raa 2 B,
o2 A2, @2o] beam recovery request 2 & (%= beam failure reporting
Aol i) A Hell g 427 gleh(es 3 1S Asdthes AR E
explicit == implicita} 7] 7| A= &2 K 318k}
ol %, A7| @o] (54 ARt ool Bz 54 Brolw Wi Aol
712 = 0. 2 H¥ aperiodic beam reporting triggering A A| & ¥k 75, 471
w2 & o aperiodic beam reporting©l] associated ¥ resource setting(A2 4 WH 1)/
resource set(A A WH 2)of] 3£ 31¥ resource (RS) F reporting triggering M A| 2] &
T41 8 slot & ¢ slot (e.g. jointly triggered aperiodic RS) == o] % A] A o]
A= EY A B AA)E resource (4 triggered/activated aperiodic RS in
later slot(s))E reference resource @™ Ftalal, W1 S 2 vl B & 485 5=
UTE. oo thgh & W 18 A3 & 10aE x| & S

=, 7471 715 A& 2371 reporting triggering HI A A1 & 2213 &30} 5 LA g
&3 E3= 47| reporting triggering WA A & A1 §E o] & S50l A 3E 5 A

resource = A A F T},

i

—

512 B8 st g el Qe S ekl A e,
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[469] A, g2 W 7] (beam management)©l] ARE-% = H 7] 21 3 (beam
reference signal: BRS)E 7| A 77 & 2 H-¥ 4241 $-1(S1210).

[470] o] 2, 7] @k Wl A3 o]l E(beam failure event)7} A& H 75, Wl A 3
- 2 % (beam failure recovery request) & 9| ¢+ Ao A& & 47| V| Ao =
7% 3 H(S1220).

[471] A7 A oWl E= 7] | ] 7E Az 7 xske] AEE 3

[472] A7 Ao A& = A Hlo] EAlsh=A] o & YEHE AA AEE
SOk

[473] oA A A, A7 A S 37 R Bl E e A" Ve AEE
FolA 5 AL FARG E A FHAE 7= VE AEE g 5 AT

[474] o] 2, 7] v {1 K 31 (beam reporting) 7} E 2] A ¥ (triggered) 74 5-, 54
Ao A Hl £ ATE 7] 71 A5 &2 H SL(report) $HOHS 1230).

[475] 2}7] Ao Al % = PRACH(Physical Random Access Channel)¢} &< &+ A] 7+
b & AR AT

[476]  ©l A5, 7] Alo] A5 = 7] PRACHS} /7] Azt AFd ol 4] CDM(Code

Division Multiplexing) *£+= FDM(Frequency Division Multiplexing)€ 4~ 1t}
4771  47] Al°] 41 3= PUCCH(Physical Uplink Control Channel)S- -3l #1142 4=
A
[478] A7 Aol NE = A7 A o] EA f-ol whet A= vhE AR R/EE
Tk AR, A 2 ThE Al 2 M E(sequence set), /= A 2 T2 UCI(Uplink
Control Information)-S- AF-8-3F 4= Sl ¢}

[479] o] -9, A7 M E & Al 2 A EE FE A2 Q1E 2(root sequence index)
L= Alel &8 4] X E {l(cyclic shift value)ol] 2|8l T2 = 4= )
[480] g 7] AA AR = m ] AAE 874 W BaLAE o(beam reporting

setting)l] 1 ¥H¥ (associated) A & %= @ =10 ot AR w2 DA H 6] 7] 4
H] EFL Aelol] e X5 == A Ml " (resource setting)ol] T e A B E =
gl A 74 W B A" AdE A5 E = A Al E(resource set)©l]

SRR TR

[481] F7HH o2, 7] w2 Ay] Wl Hoa o] E gl A ¥ (riggering)2 A Al BHE A A
A A S 7] 71 A = S R E] A4S = QT

[482]  AA7IA, AV W Balss 4] A A WA A ol 7] kel Ev]1E 4= At

[483] 7] AIA] WAl A= 24 M B (measurement setting) 2 2 1| ]

%
1 ¥ (pre-associated) Al "W & Well A A& (valid) == &8k & (invalid)
Faet AdE AH, 37] 54 AlY (measurement setting) -2 1] €]
ol 7+ ¥ (pre-associated) Al & & Woll A F & Ei= FaEA e AL
A& (resource setting) ¥} A H A B, 7] 579 A ¥ (measurement setting) . &
1| 2] A% (pre-associated) Al & & Woll A & = FaESHA & A
A E (resource se) 9 HHAE AR EEH B FE A AR S o] % S
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[484]

[485]

[486]

[487]

[488]

[489]

[490]

[491]

[492]

[493]
[494]

[495]

[496]

[497]

e shubel B Mg ) e] A9l AlE Sol 247

21 % A (link) =
shte] o AE st shte] Al Aol YA A

9
bR

A7 W BLl RE A ARE HF A ] 7 A s S a4
EAHEA 1 BE T v 7 4 ] B Eg A ¥ = A2
kel

ELE%} ‘_?4’7“1 %% joint triggering modeE WERHH, A7] Al 2 ==

™ >~
r&a
=
[¢]
=
[}
=
=
=
[()=]
=3
aQ
()]
2.
=
V<]
@]
=
=
<«
B
@]
[aN
('D
i
=

1)o] /\Ol7] Hl Ra Be A AR7EAY ;q] | FEg A O_C,L A7) EA
2412 RRC(Radio Resource Control) = 4274 ¥ 2} M| ¥ (resource setting)
A A E (resource set) = B 7] % A Ml® = 05714 AU A EY 4=

7beath s A ste A d 5= vk

Z7A 0 g A7) e Ay Ao 2 RE Ay Bl ok Suhe
FAE 4= 9Tk

Thok 47] S gho]l NACKS! 749, A7) vhd& 47 A A] AR L= A7) A A]
WA o] £3HE AR = ol sh}E ¥atali= AR E Ay VX Fow
ARET At

ol &}, W &~ 2 7 (beam recovery request)S- 53 5= UL A 2] EF U (type)
/= UL AFd o] AA ol ule} 252 0 & Wl 23] B 31(beam failure
reporting) 2} 7 Wl Bl AW F AR E= AR E A G35t el o sl
AR 7| & g}

71 Wl H" Q% (beam recovery request)<= W1 2 9| B 31(beam failure
reporting) 2 T HE 5 T}

AF7] ¥l B 3l(beam reporting) A 2= ol & £, A5 ¥ = DL A5 1

A) Al ZH(preferred DL Tx beam indicator(s)), ¥ 2 ©| E 2 (beam quality metric(s))
(e.g. L1 RSRP, CQI)) T& 5 Slth.

F7] A% 5= DL A% 5§ XA AH(preferred DL Tx beam indicator(s))= o &
£ 9], beam ID, CRI(CSI-RS Resource Indicator), RS port index, synchronization
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signal block (SSB) index, PBCH DMRS index & ¥ <~ A T}.
[498] 471 Rl &2 W] E ¥ (beam quality metric(s))< ol & 59, L1 RSRP, CQI 5 ¥ 4~

[499] mhok A7) Bl Byl AR E AR H sk 49 oba] A (4 29]) A A W
20| A 71 A= 9] B]=7] A Y] B.31 E ] A ¥ (aperiodic beam reporting triggering)

A} &= @ e] Wl B 51(beam reporting) A4 o] AJEFE 4= 9l o, o] &
AR 3o R Aot g ol

[500]  EEREL VI W HA GRS AR Bashs WA e RRS H sk
AR ol U] 2} coarse 3 7 HL(HE= lower granulity @] A E)E Ul WA &
A

[501] o5 &

=of, ¥ 29| X 31(beam failure reporting) ¥} 7] A 4-3}= L1 RSRP+=
8}+= beam reporting #+4-& F-3ll A53H= L1 RSRPo]l ¥l &ff Bt} 22 H|E

5 2

T

75 xgela(tEs @9Ehar), 2ot A2 &4} 9 (quantization level)& ZE =5
A E

_—

[502] L, 7| A T2 ddel A, o] A Al G el (W Al 5y Bargk 11 gL oin
Aol gh& ALt B BarskA sto] (R A3l Bl RS S| =5 & 75 A

[503] & &, @& AbF(differential) CQI, A}5 (differential) RSRPE ] 41 7
Hael shA HAEe 5 9l

[504] A7 vle) 7ho], NR A] ~H Oﬂ #] beam recovery request(BRR)S %3} = A&
PRACH®} CDM(Code Division Multlplexmg) I += FDM(Frequency Division
Multiplexing) ¥ o] A1 ZF AF) S F5-5F= UL AF4(©] 3} 'UL type I'o] 2} EhH3},
PRACH®} th2 A| 2 2918 ARg-81= UL #H91 (]38} 'UL type II'0] &} o] 25
AHEE = At

[505]  “37] UL type I-> PRACH®} & U517 At 4 2 & UL A4l o] B2 slot
type/configuration (e.g. UL slot, UL dominant slot)ol] A2 = 4~ 9131, UL type II:=
PUCCH®} #o] UL A}l o] A2 slotoll A 5= A4 == .

[506] 7] UL type I ¥l 5 @ (= § A3 B3 9%)S HAoz de=
44 ¥l PRACH preambleE ¥ 5~ )t}

[5071 =, W 5 232 98] PRACH7} AHEE = 9o, 47] PRACH:=
contention-free(*£ 3= non-contention) 7] ¥F2] PRACH 1= contention 7] HF2]
PRACH% 5= 9ltt.

[508] o] 7] 4, contention-free 7] ¥F2] PRACH A9 (£)2 U} contention-free 7| ¥+2]
PRACH AH (5)# FDM® At CDM € 7 A tH& A Al = Fab 2l &
AF8-31 sequences= TF&).

[509] o| & 591, 7] UL type I §] 23} .31 2 %J(BFRQ) EZ-—I o7 A PRACH
preambles, 7] UL type II:= short/long PUCCH resource & ¢ E}E]r

[510]  Zzg)ar, ¥hiro] 4] UL type IS AF4-3Fo] BFRQE XJ_#%P% 7ol vk
ZA(L1-RSRP)E H. 218 4= gt}
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[511]
[512]

[513]

[514]

[515]

[516]

[517]

[518]

[519]

[520]
[521]

[522]

[523]

[524]

[525]

[526]

NR A| 2Bl o 4] PUCCH= 7 <& ¥ (short PUCCH *+= long PUCCH)E v o}

371 Short PUCCH= 1~2 A1 52 FA H 1 slot2] Wl 5 F-3o 92 =
2o, Hol 5 4 H] E 2] UCKuplink control information)-£- Xd%?ﬂ' T AT

3 A7) Long PUCCHYE 4 ~ 12 A B E(EE 448552 FAYY, Jg 5
un ]ﬂ] E 9 UCIE A% 4 olq_

2}7] UL type IIi= PUSCHE &3l 2 %% 7|1}, ®+= short/long PUCCH & -3
AFEAY, = HE 2 A 2] ¥ = uplink channel S &3 A5 4= i},

SEAIRE, H1 2 9 (beam failure) /330l A1 2] # = ] §-(link adaptation) A, U
A Ze FA FE a1l o, 7] UL type I1i= short PUCCH 2 /5= long
PUCCHE AH&3to] A& 5= Zlo] B nphA & 5= qloh

B g Ao A AbEE = A B/EE BT 'ALEEB 5 o5 s g
sAg ou & S| A 4= gt}

271 UL type 1< PRACH®} ‘5 A A[ZF AF & AESE L e VA5 2 sl
)\]i(tﬂ I o Al i)g‘ 2187 8l (;(1 Hp&k o R=R R 2= Al tﬂ /\Hm(RX beam
sweeping)S 283 31 o7 7143 4= 9l

webA], 54 Qlol s @shi= A F b Ao ARk S A ' H STt
AR ] e, 7] W BT @ B A Aok ete] A4 H =
FEE RS AR E Qo] ok frel o

wh2bA], 7] UL type I=> @A 28 52714 91 Wl reporting 4 B.(A % ¥ 3= DL
A ] AN A, 1 D W ol FHE A 9711, = UL pe 1T M} 4 &
HIE 2 A ¥l H reporting A H.9F X E =5 A A 8= o] vpA g 4=
A

2931, %71 UL type 19] 73 -9-, (8] 29]) A7 Wy 30] A1 ¥ 4] =1}

71 UL type 119] 74 -5-, 9 A] PUCCH type (short PUCCH *:i= long PUCCH) ¥
PUCCH A Z17](A & 5= H/HA= PRB size)ol W} A ¢ ¥ =
| A Y 357 (mechanism)©] x}52] 072 o] = A= 4= 3l

o & £9],long PUCCHE F3] »d 4= A=W AE =W /‘]tﬂudentification)%
2] 8l RS indicator B9} o} g} S| % L1 RSRPE A4 4= 9] 21}, short PUCCHE

el Bl g = ARELL RSRP7P Aerd = 9l

3=, short PUCCH+= 7] 714 <1 W reporting ql‘%_7]' Fe A FEE A
= AT 5 gt

Y g, short/long PUCCH A & =(9] W ¢hell uheh =] ¥ = Wl H.31 4 K7}t
AbEA o' HdAE 5= Yt

EEEL}, short PUCCH+= H}-E(fast) ACK/NACK & 9] gh &2 &

d8l L2 RRCE HE-7 A (semi-static) & & S TH(HE= AA)EH = A& v
Lb‘ e ‘F ]q
ule}A, A7) UL type II:= long PUCCHO A 7t A4 5] =5 3= Al o] Ht}

uhgA 3 5 gk,
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[527]

[528] A A AW Eel A=, UL type 13+ UL type 115 2HH A 0 2 (F1= 742} A A|
wi= Golshi= AL 7R EY o, B840l A A AA| 7FsE)

[529] o] 3}l A, UL type I3} UL type IIE B34 0.2 A A5l W ol o s
i

[530] 7| A =& Hl A 3] ® 31 (beam failure reporting) 2} $H7] A F3 5 A= AHE9]
E4 2 Rl w9 (55 7R e]) UL ¢S RRCE A4S 5 At

(5311 ol ®l, 7] N(N< Al )= A4 | 54 UL A= N 87| A=l <]

7] 23= PRACH #t91 7 CDM 3= FDM¥| W, Y #] A| 3 5ol A = PRACH
A3 TDME = St

[532] oA 7| A, Al Aol A A FE = g A2 B AR o T3k Al s L SHA
T4 7 A

[533]

[534] 1 I B et R i B MR Sl s

[535] A A, A W] f--ell O gk b A /78 Al A (implicit/explicit)

A Al (indication) 9] 3] =8 A4 B HAA] UL A 9] type L/HE= A A ol wha)
AR AR W B Aro] T S A, T W BT 2R
A Aa= S 9l

[536]  °lE =0, ULtype I9] 25, 7| A =Z A FLR AT S 541 JlolaL, &
3] =l 5| o] 2 = (feedback payload) 7 X4 4= Q1 7] wlE-of], A7) 7] A =&
2 R E ® ESR Q % (beam recovery request) <} $HA] T A Wlo] f-HE
E3talo] R agke 4= 011;}(/\424 Wb 2= A U 0 B ;q%)

5371 el ULypellel A9, A1 ATE 54 ggow A8 44T Ao|nw,
A o] Q3= 7 S0 % AL8-BH 5 0] 5fol ] BT 28 (beam recovery
requestySh 70 O] W el -5 4 i A 5EA 5D B,

A (identification) & 913 4 1. (2 ¥ 3 )% ¥ oste] giko] wasEs
o Aoh(E A E 2 /s A 3E A9,

[538] 71 W1 218 (identification) 7 H.3= implicitgh WA 0.2 A e 5 Qi)

[539] ] 3= (channel reciprocity 7} A ¥ (5= beam correspondence 7} A §) 3= Tl
thal) DL AF ol o 5% = UL Akl o] A4 4% (o] & 501, DLRS A9 x¢]
A0 F8 @22 UL A yE AMESIM A5 5 AEstehs =), ddol
ANeE AEsh= UL A B E o whe} 7] A2 sl whdo]] tj gk DLW B HE
implicitst Al 853 4= qlt}.

[540] =, 5 7l ¢] DL A€l (e.g. synchronization signal block, PBCH DMRS resource,

CSI-RS resource) & 7+ Z}ol| tf-5-% &= 55 7] 2] UL A9l (e.g. UL type I == UL
type II)# | vl s o] A sl = dadell A de] § 7 = S 7R 9] UL

A EE AEste] S E AE3 o RA 7 A= implicitah Al o] = DL 2} ol
&%= DL Tx beame] (A W &2 H) F- o] -3 A| & A8 5 it}
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[541]

[542] = 13% 5 4= 505 3 g 2o A S ek A o)t

[543] T o4eh HEE AEE & 133 A 8 & 138 Farstal, zpol 7k v
TRk m R A ske] A H VR ghrt

[544] wA, ¢d-2 W 7] (beam management)©l] ARE-% = W 7] 21 % (beam
reference signal)& 7] A = & 2 213 CH(S1310).

[545] o] %, 7] & Wl A 3f o] Ml E(beam failure event) 7} A= 7 5-, ¥ Al )
- 2 % (beam failure recovery request)?} ZHHH Ao] N&E AFEslr] At
UL(uplink) AH¢1-& 2 74 §H1(S1320).

[546] o171 4, %471 UL A<= PRACH(Physical Random Access Channel)¥} -& ¢! ¢t
AlZE A& AFE-SHE BFYY 1 A B 23 7] PRACHS) A & ThE A7 A19l &
Ag3h= B 2 A Y 5= 2l

[547] T3 7] B 1 AR S 73 7] PRACH S} FDM(Frequency Division Multiplexing)
2/ = CDM(Code Division Multiplexing) <= 91t}

[548]  Zz¥]ar, A7) EF}] 2 A& PUCCH(Physical Uplink Control Channel) AH] 4=
PUSCH(Physical Uplink Shared Channel) A} 4= 31

[549] qHoF A7) Bl 2 ARl o] PUCCH A1 Q1 72 -5-, /7] PUCCH A} <& short
PUCCH 3= long PUCCH % A o] &= s}y 4= 2l o),

[550] o] %, 7] @ 7] AAE UL Aol A A7) Alo] N E S 4]
7| A7 o 72 7 5% (S1330).

(5511  ol7IAM, A7 Aol AE= W Rust BEE AR AR mi= JRE
Mgt AV Eim g W Hae) B AR E X3ehA] gs 4 Th

[552]  WFF V] UL Aol Bbd 1 AR A, 7] Alof 2l 5= A7) W Boare}
T R ARk rgtahy, 4] Baie) el g g 1= oA o
Fr5-ol e AR E ¥gtst 5= Qi)

[553] 71 oA WS 37 W B E e AFE VA E FollA 54 A
FARG FAY FHA S VA= 72 AEE v E S 9t

[554]  WFeF V] UL Aol Bbd 2 AHAQ1 A -, 7] Alof Al 5= A7) Wl Hoaie}
A" R ARE X 5 vk

[555] o] 45, 7] W Baiel I E g = W A (identification) S 9 g Wl A
AR E= ] F A (quality)E eI = W F2 ZE T Aok shvtE 23e 5
At

[556]  F7HA o= V] Ao AE7t AVl W Barek S E R ARE Edtete
A9, S EA Ao M Wl 54 AR E V] VAo R
.31 (report) $FTHS 1440). o1 714, 471 Wl A4 Aol o g+ H.i15= ¥ H 31 (beam
reporting) 7} E 2] A ¥ (triggered) 7 -5~ 39 5 3l k.

[557] % 149] S1410 WA S1430-2 & 139] S1310 WA $1330 ©HA| ¢} & A &1t}

[558]
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[559] L 15 A B9 Ao Y E YEd S8 S0l

[560] BFR A #}5= (1) Beam failure detection ©74](S1510), (2) New beam identification
@71(S1520), (3) BFRQ(Beam failure recovery request) ©71(S1530) 2 (4)
7| A= o 2 HE] BFRQ®I o] 3 response S XU B 1= W AI(S1540)2 ¢35t
= Atk

[561] o] 714, 81530 @7 =, BFRQ 743 913}, PRACH preamble ¥+= PUCCH7}
AbgE o 9t

[562] 92| S1510 ©7] =, Beam failure detection®l] thal Bt} 4] & o & 2w B},

[563] X & serving beamE €| BLER(block error rate) & ©] Al gk o]/ o, beam
failure instance 2}l B U},

[564]  whito] BUE 3 RSE(qo)i= RRCO 98l WA & o2 A= Ei=
SFA] A © & control channelE 9 3F beam RSl €] &l 24 # ).

[565] A9 A% 2 =2 beam failure instance 2] indication<> periodic®] 3L, indication
interval<> BFD(beam failure detection) RSE 2] 71 vb-2 571 o 8] ‘A7 ¥t}

[566] wkeF evaluation©] beam failure instance BLER threshold .t} $5-&- o], A} ¢
A% 2 2 indication 53 ¥ X g =

[567] N7H 2] 914:4 Q1 beam failure instance s ©] 24y 5}+= 74-$- Beam failure 7}
A ¢ (declare) ¥ U}

[568] o] 7] A4, N-= RRC?®ll ]3] A4 &= NrofBeamFailurelnstance parameter®] T},

[569] 1-port CSI-RS 2 SSB7} BFD RS setoll thall | €},

[570] Tk, S1520 @A =, new beam indication®]] o 3l 4k T},

[571] Yl E ¢ S (NW)3= 8 3= T14=2] PRACH resource /A P 258 g
AR

[572] PRACH sequencei= 4 0] &= 3}1}2] A -2 candidate beam 2 2 v| <3 H T},

[573] @& LI-RSRP7} RRCE A A ¥ 1| gk (threshold) ©]%<! candidate beam
Atol ol Al Al & beam S A Bl ka1, 47| A B H beam S E-&ll PRACHE
A, ol w], giEo] o - peam S A EEH=A = @ 4 o]+ = )

[574]  UF&, S1530 % S1530 @A =5, BFRQ 7% % BFRQe] th & response |
monitoring®]] 3l A3 £

[575] “he 2 5 9-(window) ] Al ZF A4 -7k(time duration) "2 BFRQo tf &
71 A= 2] response & FUE H 51 7] 93] RRCol| 2] 3}l dedicated CORESET©]
AARE T AT

[576] @& PRACH A5 4slots F-o] RYH & A %3},

[577] -2 dedicated CORESET©] beam failure recovery request©l] A UE-2]H ¥l
candidate beam 2] DL RS %} spatial QCL*| o] $lt}ar 714 gt}

[578]  ®FoFtimer7} RFE S/ VF = PRACH A%59] 77t Ao 7l 5ol =34,

[579]

@& BFR procedureE 5 $HC}.
o] 7] 4], PRACH A %2 Ht) 7159} timer:= RRCE A A4 ¥ T},
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[580]

[581] o] &}, SS block (SSB) ] Al (indication) & ¥ 2! 7] ¥£-5"(beam failure recovery)®l|
o &l v 2ot

[582] o] & A M Al(serving cell)®l] th g rate matching 521 -2 913}, 6 GHz ©] 3}l
th&l], A A B E 9 (8bits)i= 2 A SS/PBCH =5 A %-2] indicationsS ¢ 3
AR&H T}

[583] AA v Edl& ZE= UE-5 #(specific) RRC A 71 & & 6GHz ©] 3]—(sub 6GHZ)
case 2 6GHz ©]/J(over-6GHz) case 5ol thall A #| = A% SS blocks

A Al ek7] el AFSE ‘Rl‘v/]r
[584] A A 2 A 4% SS blocks < 6GHz ©] 8Hsub6GHz) case % 6GHz
o]’ (over6GHz) case =.-°l T 3l RMSI(remaining minimum system
information)®l| A indication¥! t}.

[585] 2}7] indication 6 GHz ©]/Joll A $+5% & €] o], indication ¥ -2 o} 2} 2]
q]o]-li_ Z0] ] 1 /HEHE]E].

[586] (TN <F 1): Group- Bltmap ! Group W] Bitmap

[587] L 44391 SS/PBCH blockE = 4 o] ® T},

[588] 13 W H]EW-2 ojH SS/PBCH & 50| 15 ol AAZ AFH =45
A A 4= 9lan, ZF 182 SS/PBCH B2 9 598 A% e S 7HA ™, 18 -
HEWL ol "1F 0] AA & A% ¥ =4 Z indication® 5+ U T},

[589] <& &9, 1% A 8/ 1557 8719 SS/PBCH 552 49 [8]+[8] B E.

[590] (T 9t 2): Group-Bitmap & “135-oll 4] A Al 2 A %% = SS/PBCH block 2] 4~
(SS/PBCH block 2] 3174 ¥ A] Z} 1 €] ~)

[591] F2 4:3}3= SS/PBCH block 2. & A 2] ¥t}

[592] 18] E W (group-bitmap)2 o] = IFo| AA 2 ALH=A, 25 W
SS/PBCH blockE©] +=¢] 4 2 2 A £35 =4 & indicationd} ™, A A 2 A5 =
SS/PBCH £5-2] == ¥rjly B2 =84 0 & o £3}:= SS/PBCH £ 55 ©] first
index 27 E A Zste] A A 2 AL =4 E indicationstH, s & 74
AEE = BE Ifo 502 Aa3r)

[593] A& 5o, 2F H 8/ 1F 2 8712 SS/PBCH E5E5 9] 49 [8]+[3] bits.

[594] (eF3): 17 W R EY H AAZ AFye 1559 7 (2 %‘4 LA EH A A}
el

[595] 13- 948H= SS/PBCH £5 0= Aol H ).

[596] L3 W BIEY- dF 155 ol A o] = SS/PBCH & 50| A A =2
A =AE vebd 5 3, 7 152 SS/PBCH 55 A5 48 &
7HA, AA R ASE 1w e drhv B A ]’T: 150l Al 1
IF O 2 RE A Zsto] AR AFE=AE 1nd1cat10n3JE}.

[597] & Eof, 1% H 879 15 E 2 8719 SS/PBCH blockE | 7 -%- [8]+[3] bits.

[598] (NSt 4): Group-Bitmap 2 Z+ “1iFoll A A A & A4 SS/PBCH &5 2] 4=
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[599] 1552 A48}5= SS/PBCH block . & A 2] H t}.

[600]  ZE-HIEWE o IFo] AAlR AEH =4S, 1% W SS/PBCH block & ©]
=8 A 07 AZ3=A] & indication®™ 9= 3L, 7+ 1ol o3 A A2 A=
SS/PBCH block 2] 4= dnh} W& =] 4 2 2 ¢14:35}= SS/PBCH block & ©]
first index 2 F-F] A 2+ate] A A 2 A 4% =X = indication 3T},

[6011 1% '8 8709 “1EE ¥ 8712 SS/PBCH blockE 2] 7§~ 3 4 [8]+[3] bits, & T}
[8]+[3]*[8] bits.

[602] (th et 5): 2 A & 4% = SS/PBCH block 5 2] 9=, A 2} €1 9] *(starting index)
2 271 9] 14:3F= SS/PBCH blockE ALl €] 1H4 (gap)< [6]+[6]+([6] bits.

[603] (TH et 6): 7135 -1] E ¥l (group-bitmap)

[604] 13- 14:3F= SS/PBCH blockE & g 2] Ht}.

[605]  ZF-HIEYS ofW o] AAR AFH A, A E 15 W BE
SS/PBCH blockE©] 2 Al & A 4% =4 & indication ¥ 4= )T}

[606] <& Eo], 1w d 8/l 1wE R 8719 SS/PBCH 2] 749 [8] bits.

[607]  Indication®] = AF-& A A & H % 5] = SS blockE oH of oF .

[608] Data channel &= 2! A & ﬁtﬂ = SS blockE —zrﬁoﬂ A ol E
wl| %] ¥ T} (rate-matched).

[609] oo 2, 1 A 5) &S (beam failure recovery) e} ¥ U -8-of o &l 4 E-ol,

[610] 1 2 3l (beam failure)i= 5.5 A W (serving) Al A g Eo] A=) & wgh
declare ¥ T},

[611] 71 4 (periodic) CSI-RS ©] 2] o &=, A 1] Al ] SS block> M 2 T H |l
21 (new candidate beam identification)-2 ¢ 3l AF-&< 4= 3

[612] S FHAES AN EE FH ] 2 H(new candidate beam 1dent1f1cation)% 2 3
configured <~ I T},

[613] - CSI-RS resources only

[614] o] A9, SSBE A2 FH W AHS 9l A= A b=},

[615] - SS block resources only

[616]  ©] -5, CSI-RS= M 2% F-H 1 A 83 s A= &=t

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

[618] Contention-free PRACH(physical random access channel) ol 4] R 2] of] -
2% 7 <%(beam failure recovery request transmission)©l| o 3l], t} & PRACH
2} &7} CDM(code division multiplexing)*| 7] 1} FDM(frequency division
multiplexing) ¥ = A % 9] PRACH A& o] &35t= Alo] A Et). =, 7| A =&
BFR &% © 2 H & 2] contention-free PRACH AH9 &S A AT 4= a1, ¢hEo|
g @ PRACH 2t & A Eate] 7| A =0 o] & 418k 73 -9-, el T vho] beam
failure % B -2 HA] 2 O = vfotad = gl

[619] o]7] 4, CDM< PRACH = 2] 9l & (preamble) 2} & Q4 ¢k A g 2= A A & o v gt}

[620] W A8 B 2 WE-& 913 PRACH preamble 5+ Rel-159] contention-free

42
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[621]
[622]

[623]

[624]

[625]

[626]

[627]

[628]

[629]

[630]

[631]

[632]

[633]
[634]

[635]

[636]
[637]

PRACH & 22 913l preamble S 28 A ¥l ®t},

5o 2, W A9 E5(beam failure recovery)E ¢ ¢ SS blockE 2] -85 (usage)
2 A A (configuration)®l] tf 3l & 2},

o] g}ol| A A% = 'RS(reference signal)'<> synchronization signal(SS), SS block,
physical channel 5 41 213 & ov| g 4= gl

g 2 WA A o M AR E = E A A B A AT F A o R
GES A g 4 4= 9lt},

gk, 2 g A Aol A ALE-E] = SS E-S(block)-> SS/PBCH & 5(block), SSB}
U o & s AlE 5= Q)

MEZE F15 S 2 83817] 98] CSI-RSH T o} 1] 2} SS & F(block)©] AH-&-4

DL RS “2 A (configuration) ¥ oA, UE7F Al 2% FE Y, = A A A DL
RSETH FA o] o] £ & 37] 913 4 4 3h= DLRSE> U EH 0l o3
YAl A 0 7 A (configure)d 4~ AT

oju DL RS =& o] Hl & (beam correspondence)E 714 = UEE ] ti & &3]

U] &5 v, It v} € 2 3F DL RS configuration> ©] = UL A4 O] AbgE
AF=AE AA 3= Aot 2 A W11 541 Jlzke] o) -&-o] & A X|3HA]
%= wdol2lal 31 2k % (non-beam correspondence UE) /% ¢+ A&k =1 1l
vUAAHE B4 & Fal] ddo] ofw] gk AeFE A W& ARESE S W 7] x| = o]

o] gt =4l Yol H A % & v ghebst 4= 9l
et A, 54 sheke A Wlo] 9423 A9 &2 i A5 o] 3 g
A}ﬁo}oq PRACHE %3 % %
| A =ro] 3 3 PRACH®]
8}8&313 Hlo] §-4=31 7] 2

Aol ef -, UEss thee

J}o{éﬂl

(beam failure recovery request resource) o]

1714, 471 BFRE Wl A9 5 27 o] Ab&-%]7] 9138 PRACHS} FDM, CDM
¥ TDME UL #9828t

W o -§-(beam correspondence)E zt= UE] o3l Z+2F 2] BFR> PRACH}
H-AFsHAl DL ¥ (5)3} 91 FH(association)® = 1T}

71 o] fr+= PRACH #H91-Z SS block == CSI-RS ¢} A7+ 5= 917] rqh‘%o] t}.

=747 7148 vk} 2-0] non-beam correspondence UE®] tff &l A &= 717} 2]
BFR-S DL Wl(5)7} ol 9+ 4= glth.

Z}7} o] BFR#} SS block %= CSI-RS9]| association®]] t §F RRC configuration-e

Al sk A2 w5 A~

As ] E3E5 98 237 2 5 74 DLRS Aol H s 4=t}
DL RS set A7 1. A1 W o] Aufjt 7 9- whito] 28 A 22 T H DLRS W
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[638]

[639]
[640]

[641]

[642]

[643]

[644]
[645]

[646]

[647]
[648]
[649]
[650]
[651]
[652]
[653]

[654]

[655]
[656]

[657]
[658]
[659]
[660]
[661]

[662]

rE
DLRS set 44 2. 5% ¥ 5 DLRS ¥ o] ¢ 1], 0|0 & BFRE AH& & Ao
o) &t 2] 2~ E (7} BFRO| associated DL RS AF¢ 7 H.)

A oA Atk W A S EES A E Vol oA, A o)
ek | & Eol thal 1A Z}%k%] Al gt

2 BAA A 7w E = AR W A S 919 CSI-RS+SSB" 2] >
AR R APE S 98] CSI-RS$F SSB7F B ARG 5 &= A -5 o = vt

() M2 FE N AP E 98 RS A ES A8 8H7] 9§ RRC b B 7
Al AEH.

W A3 5 (beam failure detection)<> 7} (hypothetical) PDCCH BLER 9] # %

= (quality measure)°l] 7] 2 3to] A A ),
(2) Beam-failure-recovery-request-R ACH-Resource parameter”| <] 91 € T},
W A3 55 9] % dedicated PRACH A1 &9l o)) 8 parameter&-> Uh&-3}
faa=y
P RE Al 2 B gl EE, o B So] FE A]F (oot sequence), 53
Al 3L E (cyclic shift) 2 3 2] 91 & 21 @) 2~ (preamble index).
Ao A Sl
-FH o] 79 M (power ramping) 3
R A =
A% 295 efolv)
-XHXJG Tx A5 g &7 =17]
W1 A ) - Ero]H

o &5ho] AE¥ = W A3 9l 2% 2~ (beam failure instance)2] =7} 44 ¥ o

TE 2k A W 59 a3 ASETh

moF 7h4}o] PDCCH BLER®] €1 A] 7k o]0 d, 1wl Als] ol ~g A7
FHEE T

FaE W AsfE wE AN W o] At uj 73245]1;}

2 H Yl(candidate beam)2] W E ¥ X7} 4 A gtET} & A9 FH W&
AP

A7) QA e 1 =2 4= 9l o, mok o) A gho] 2719 A%, s

SSBE ¢l gk Aol i1, th& stz CSI-RSE 9 g+ 2l o] th.
3) MEE FH W 2188 218 CSI-RS + SS block case”} A1 €t}
7] caset= gNBel| o] sl A4 H )
Dedicated PRACH A1 SSB ®=4= CSI-RS Al o= A
UE”} CSI-RS + SSBE M| 22 15§ 2188 9l 44
A8 7 Al A ¥ o
A2 2 1: PRACH:= SSBell 7+ o124 %

g,
2 v g 2744
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[663]  AlvE] e 12 A= M 28-S gk CSIRS #4227} SSBF QCL A A 2 H-H
113_;—751 =] )\ o]

[664]  -AE] 9 2: 2] PRACH ZH7H& SSB 3= CSI-RS A 3 A ¥t}

[665]  (4) gNB7FUE®S] ¥ A3l &5+ 2% Aol A UEIDE L3k 2'Hst7] 2,
PRACH A ¥ 23= UEE A At}

[666] (5) gNB 5% C-RNTIZ &3}i=(addressed) PDCCHE E-3l] A %-¥ ).

[667] gNB 52 93 DCI ¥ FF 244 4=t}

[668] BFRQo®I th3F gNB 52 X UE H35}7] 9la A& CORESET®| %8 ¥},

[669] A7) A& CORESET-2 th2 F 7}A] thel Fol A AelHc)

[670] - THSF1(ALC D) : o] o] Wl A9 ¢} & U 3k CORESET(%).

[671] - tHQF2(Alt2) : §) L5 HE 91380 dedicatedly 44 4 ¥ CORESET.

[672]  (6) ¥ A3 E 2 o) th3t gNB S¢S WU E H 3] 8 UEZF A5E
window 2 dedicated CORESET®! tfl §} time duration®] RRC configuration-

==

[673] UE:= dedicated CORESET©] {! A 3] Z-5 @ % of| 4] UE-identified - %. ¥ 2] DL
RS9} F1H4 o 2 QCLE 9l thar 714 e},

[674]

[675] o}, & A A ol A Al bet= Wl Aol 5 dabe] Z; iAo o el Bk
TA A o' Ak o

[676] AAAR, 2§ AES ¢k g o s As P

[677]  ®E¥(Metric) Xl thall, B] 5 A {1 o] 437} 7} (hypothetical) BLER(Block
Error Rate)ol] 2] 3l ‘A4 € %] 2} &%= L1-RSRP(Reference Signal Received Power)2]
o]-go] (AMZE W 2H-S 93l 7 (hypothetical)2] BLER H.t} 183 4= 2t}

[678] 1714, %71 metric X3= @A A3 vhel ol 31 Rl A E S 915
A A %)r(threshold)% H|n ¥ 3= ghol T},

[679] A, GHUE)7} Al -8 3 H. Yl (new candidate beam)E 2] £ A& H I35
24 |, 447] L1-RSRPi= &l & Rl X a1 vl 7]l ¥ 5=(beam reporting parameter) <}
%_];‘q =] )\ ()] r%

[680] =), BLER ¢ 7] k2 Ul E ] =0l ]3] pessimistic "2 0.2 A= 4=

[681]

uo = AR W AEE 9 oS v E = (metric) & A& S 7/4\ e &
A 7F H A e o}, W A 3)| E-~(beam failure recovery)i= & = 2 3 (link
failure)® ¥ &= 7Fs Zo)|7] 9% Aol af Ftrl. ©h e (UE)©| L1-RSRP
A e ZEeE oW AR TR WL WA 5= ¢l AXEE LSS 5
A= 45, SEUE)2 ¥ = E(link recovery)E G313 4= Ut} npA| 2o 2,
¢HIHUE) S0 A BLERS] At F5h& LI—RSRPED} A Eg 9k
SN UE)©] $=4] 3= <=1 o] BLERE S AlAtal of dhtbi, o] 3= ©ik(UE) &
oA w9 F gk FFS A = T
wpebA, o] ALES V| 28 AR J A & ol 5714 9 AjME &

Al
= |
A

&9

iy

_%FU
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[682]
[683]

[684]

[685]
[686]

[687]

[688]

[689]

[690]

[691]

[692]

[693]

[694]

[695]

[696]
[697]

Aol ghr}.

A D

A1 QF 12 L1-RSRPE A 2% F-H {283 9] Metric(l): metric X)=
AHgat= Aol

Metric X°l| o ¢+ 2 Al 3k2] A A (configuration)l] thall, gNB<2] A A
7}/ (configurability)©] Y| E 9] =17} PRACH®} f-A}sh Al A HH ] (cell
deployment) -7 o] &| &5l thE 9 A #(5)& 243 =5 279}

A<t 2)

Aok 2= A 2L W A (S, metric X)2 A3 A e 71X AA
7hed & A sk Aotk 7 7HA Al dhEol MR W AE S 9
CSI-RS+SSB 2] caseZ $18ll Al 4.

ot Alvtel 2 1 2 2= M EE W 218 -& 98k CSI-RS+SSB case] & #l o]t

AlHE] 2 1: PRACHs ™= 22 SSBE 7 ¢ ¥H(association) ¥ TF. Al L42] 2 19 A],
M 28 1] 218 93 CSI-RS AHU -2 SSB(s)9F QCL A o 2 L E] -8 4= Qi

Aue] @ 2: v 9] PRACHE ZH7}-& SSB HE+= CSI-RS AH9 3 A #h ¥ o},

B 5 7 Al v el L& Bl sk, Al uke] @ 27F 71 4] = (gNB)/ A EH(UE)
2 S A o 7hasio 28y Ayl 2 12 2 23 PRACH A8 A7
of ATh.

62 B g A A of] A Aot} W of] 282 4= 9l = CSI-RS ¥ SS £-59]

711 2] A| (spatial coverage)2] & dE YEH Zolt)

31600 A E ukel o), CSI-RS A 9] 3 A & A (= W-Z)(1620)7}
SSB2| ¥+ AW 2] A (1610)H.t} F& w PRACH Aol o & saving &.3}H= ¢
A1t

= 16904 670 9] CSI-RS AU E-2 SSB#13F QCLed¥ o 9= AL & = gl
CSI-RS ZH1 & & shba= AW Wl(=, PDCCHS} 53H4] 2= QCL¥) 2
AAsre slriar 7FA §ko)

ol, Al k] & 10] A&¥]= 4§ @A 47l 9] PRACH At Eo] A4 2 H a7t
UOLH=F, 3tte] SSBoll th 3l ahvh o] PRACH), A vFe] 2. 29] 7 -5- 1070 €]
PRACH At Eo] A" a7} vt &= 16 ol A, 7| A =& H & W=, SSB2
Wl Z)8 AL-g3lo] PRACHE 524 o} T GHUE)E 9 §F oh = = d Fol)
el A=, F& W(S, CSI-RS 2] W] Z)S AL-g-3ho)

chitol CSI RS A& A 1 W o & u-7Ag 7 & A CSI-RS
A8 g T3 22 QCLed ™ o] &= SSBQ]r A 7%l PRACH A+ &
AFE-3lo] BFRQE A %3 = Sl o}, ©i-2 BFRQ(beam failure recovery request)©ll
et 71 A 5] SH-S =8 & H PUSCHE AF-&3fo] A 28 Ri(oll: CRI)ell
3t & o] AAZE A B E 7] A] Frol] A 4= Aok

ASH3)

AQF 32 A 22 Jl 2188 93 CSI+SSBE] AlLhe] 2 19 T,

1, off
IU?L' _INI

-1> g,

o

i) r

ot

—[o
rSl
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[698]

[699]

[700]

[701]

[702]
[703]

[704]

[705]

[706]

- A A= o] CSI-RSEH, @
CSI-RS$} F3H4 0 2 QCLed¥ SSBS} <
A 2=k}

- E A2 o] sSBERH, Wi 9hA 29 Al 2318 Wk SSBe}
<1¥+¥l PRACHE %3 BFRQE ?ﬂ% a8

Alvke] @ 10l ti 8, 7141 7 (gNB)& BFRQ7F 4741 5| = PRACHS} 91 €
SSBoll A A 28 W& L Y= 1= o T SSBSF QCLed ® CSI-RS A2 o] A]
A EE WS A s A o) i B2 SHambiguity)©] AR 47 91T o]
F23-% BFRQE 418 3, 9 7]\ E2) 7] PUSCH/PUCCHE tHito]

A EE Well et B AEE 848k Ale Sel s dE o ol

& A 4 QA 2AE FIee
U

¥l PRACHE %3l BFRQE

l~

A o] R 3hE A7 str] fEll, 714 = (gNB)e] stiho] SSBef 1w
o) 271 9] PRACH AH91& A3t =5 & 4= 9t} dH(UE)S Al &3 Jlo]
QCLed¥ CSI-RS A1 o 2 H-¢ A F v}, 3] 4| PRACH #4918 E-3
BFRQE A&a 4= v} b2 A 2.8 1§l o] SSB AL e}, 7 H & PRACH

A& 53 BERQE A5 5 Slrh. o] e & A o2 7] A 5 (gNB)>
SEH(UE) 9] 43S e 4= Qi) 7] A F(gNB)©| 3 M A] PRACHE %3l

BFRQE FA15H= 79, 7| A 5 (gNB)2 CRI 2 & F5H= LI-RSRP(Z, 7] 4 1]
Hawk EARE FA8H] A8l PUSCHE A4 39 e 4 9let. o] 4,

714 5 (gNB)& D HUE) R & A A (refine) 3t 7] 13 CSIRS #AH1& A52
Z o7} gl 71 A 51 (gNB)2 5 HA#| PRACHE %8 BFRQE 541 8= 74 -,

7] A - (gNB)<> PUSCH -7+ o} U] 2} CSI-RS AN E2 Eg AT dart g} =
169] ool 7] WRl& 4-8-38k= 494 WA 59 PRACH A 815), 4] a9

PRACH AW o] UERE A= & a7} ) o= A vhe] 2 20 thaf] @749 3=
PRACH A & 9] wk Hbo]| 5] %] ¢F=t},
A4

A6k 43= CSI-RS+SSB2] Alnv}e] @ 19 thall, &Fite] SSBell 91 ¥ += PRACH
A& ) 27744 A D= Aot o 7| A, ¢ H(UE)°] 1 #E SSBE
A w2 W o g g A5 stte] (PRACH) AF1o] Abg-H oL, whido] ke
SSB&} #7124 © & QCLed ¥ CSI-RS AHl& A 23 Wl o= whdsh 49t &
(PRACH) A}-{1o] AL-gH )

N ZE H A8 85 2 SSBO CSI-RSE B AR&-8F= 7 -, SSB9} CSI-RS+=
w5 1] 2] A& 2 condition(e.g. 57 threshold4t ©]/d-2] &2 & 7H)E
o], (1) @ && CSI-RSE A4 07 Helste] N2 HM(RS)ZEA B Bl
_),:'S(H Sl 2= o]q_

3=, (2) SSB} CSIRS 5 o] = & ¢4l 4 o2 Adeste] A 2 HI(RS)EA

a5 T AE 71 A=) (RRCHA A, MACHIA A, DCTIs-& F-8lf) A4 &
2 olet,

Eiz, (3) §EE SSBE Al A o2 AEEte] Al 23 MRS)EM BaE
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[707]

[708]

[709]

[710]

[711]
[712]

[713]
[714]
[715]

[716]

[717]
[718]

[719]

53 Sl /\ o]

9] (3) =, SSBE M2 WO 2A 424 o5 dEsl= o] fri= SSB7t
CSI-RSE.Th U] {& W1 &3 AW A & 2E7] w0t} gk, 919 (2) =,

71 A=) Aol o &l AR o] AEE = A 9-+=, 71X 5 o] (W 8 traffic,
A By gl whet (v H 2) $-4 2 o 2 M ElE RS EFS (type)S Al o] 5=
ol v & 4 7] witolvh =, 9191 (2)F RS EF(type) H/H+= of vl &
RS set Fol| Al A4 o7 H-S Melsl X & 7| x| =ro] AR A4S 4= 91 7]

o) 3-o] o},

o] 71 A1, 7] RS set-2 SSB ID(s) /5= CSI-RS resource ID(s)7} ((Z 315 ©])
A4E 5 9

F7FA o 2 A47] §-A(priority) 59 high/low 2971 = Q)AL
397l (high/mid/low) ©17¢ < 5 Aot A7 94 &9 2 (priority rule)ll e}
AeE W12 W DR F4 Ha gk olu g sl @ H 7 1 v BFR A&

18] 3}lo] BFRQ(BFR request) X & 5 A 53l 55 & 4= ),

A E2E 2 S 918 CSI-RS+SSB caseoll thal, $-41 @ (UE)S CSI-RS
A (Resource)= &3l A& 43341, o] & CSI-RS7F LAl 2718 553814
& A9 SSBE A AE = Q). o) &= gltito] Alvhe] 2.0l A CSI-RS S W Zo]
SSBO| Hl ZH T} FAL & 7] wit-o] T}, o] of whef, YH(UE)-> CSI-RS A
Fol M A2 FH WS dASTIH SSBH.UF A 22 W12 24 CSI-RS A &
AR&sh= Aol B F& o Yt o] o & sl ol A ofeff A<t 500 o 5
e Ra=

ASES)

Aok 5= A 22 W 2] H-2 93 CSI-RS+SSBel th 8], CSI-RS<} SSB X5 U 7|
%7 =31 @ H(UE)©| CSI-RSE A Bl 3li= Al o]t}

a4l

A

o
O%Nv

AR, W A 572 918 PUCCHE AL-8-ahi= ol s absf 2o,

BFRQE A %35t7] 98l PUCCHE AM&shi= WH 9] 7 74A] case 5> tha-
2t

-Case 1: PDCCH W 2] A H Al o] 233t o,

“Case 2: ¥} ¥ 7 A& wl(F, F& PDCCH Ylo] 41 )

Case 19 th3l, o] % sh}e] PUCCHY} 7+ A1 3] PDCCH Wl 7} ¢ 25 o]
74 e of, UL W 2% & =(beam pair link) & % 37} o 23] Aol 918 4 37|

wlit-oll, PUCCH Abl & wik2 W] A3 577 2 F(BFRQ)= ¢l A8 = .
Case 1914, & 2(UE)<> PUCCH®] B =1 &2 o] et §l=d A o=
ol ’dstAl 71 WiEoll, PUCCHE &8l 3 Al & Wl 2hgh e el

ARE B 4= At} PUCCH ¥ 2,3 2/ =4=H W DY 3T
L1-RSRPE #13&l a1 = 4= 3
Case 29| 45, A4 o= 1:1 ZH 99} Elol® @ Fofl B} 74E $ PRACHE
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[720]
[721]

[722]

[723]

[724]

[725]

[726]

[727]

[728]

[729]
[730]

ARE3FE A o] o] ebA S T 12U Case 29 A1, PUCCHY= PRACHS| =.9F
Ay 2 }%6}04 BFRQE W (UE)E A&at= vl tf Wi e 713 & A& e
AT} o] A5 @I (UE)S PUCCHZ YE %] §12 79 PRACHE

3 9 (fallback) & & AL-g-3f of gt} o] -9~ W H(UE)2 PUCCHS| ¥ 7 £ 2 9]
A&tE = 9om g 7-e 3 pUCCH 3 A1 & A& &l of gt} uleba] o] A4S

PUCCH * _J.U]:l 0% /EEL‘ 101 ps) zsI-O].Iq.

(A<t 6)
Ak 62] 75, M Ao AYE ] A o] A5, PUCCHE Y| E§] =15
STHE WS el o] A8 Sleh 28 A Aol A9 E ol Ashats 4,

W A sh), PRACHE Wl A3l 55 2338l 7| (baseline) & & A-&-%] 1,
PUCCHT 74 © & (complementary) AF-8-2 5 AT},

2 YA A el A Al Rbat= T THE 572 Case 13} Case 2¢] t}he} PUCCH ¥ 2
o= A 24/}\]._9.{5],_‘: VAl o} c},

Case 1, =, 55 7)1 ¢l PDCCH ¥ o] A4 ¥ 79, @do] =213+ =
T U E ¥ 3= PDCCH(X: = CORESET = search space)©ll A4 H
spatial RX parameter ¥+%] ol] /\1 2] QCL¥ RSAHH)7} H-4= 7] u,
BLERS 54 £2 (o] & &4, Q_out) ©]3F°] Y 1} %] PDCCH BLER-2 54
FACE 59, Qin) o]l 4§, 54 F4 o]/l PDCCH®} spatial QCL¥
RS} (DL-ULZ A ol A) 1 7+ BFR©] PUCCHS! 7 §-, 8l & PUCCH X9
AWEA 1 RI/CSIH I E 5733 4= Q1 5= (oll: 74 HI E o] o] UCIE L E

2 98}+=) PUCCH ¥91¢1 2.3, 18] 3L/WE 3= 4 55 ALg- &k,

T12]3l, ¥ PDCCH BLER®] 574 #4 o]&}<l 49, BFR% 0l A4 ¥
PUCCHE AM&-31= 79 a9 PUCCH= U] 42 AR5 By t] 75 g
w2 coding rate 2 = encoding®®) PUCCH format 0 12| 31/%+= 12 AF-8-§HC},

BFRQE #13 24 ¥ PUCCH #A9-2 @2(UE)7} PUCCHZ BFRQE %
Aot S v & Bz o g 449 PUCCH AHL BT} A =97} ¢ Fofof
Ela=y

A’

Aok 78 BFRQ A4S 918 PUCCH7} tF& PUCCHE.tF 9-A1 5917} Holof
3ok Aot}

b5 0 =2, BFRQON th &k 7| A= & el o &l 2o 2o}

@ HUE)©] BFRQS] 7] A= (gNB) & & WU El & 817] 91 &, C-RNTI®}
A] 4 (dedicated) CORESET®] A}-&-¥1 T}, 8] 57| & (aperiodic) ¥ H.310] th 3t
PUSCH A+l 352 737] BFRQOI T gk 7] %] = g ol x| ofof sf+=
4R 4 vt gk 47| BFRQON gk 7] A5 §woll H]| 7] 4] CSI-RS
E7E WA A= E3HE o] oF st o] WAl A= vl 7] A W] Bl Eg A Y 3
A e E 5 9l
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[731]

[732]
[733]

[734]
[735]
[736]

[737]
[738]

[739]

[740]
[741]

[742]
[743]
[744]
[745]
[746]
[747]

[748]

[749]

o] &t w| A A= 2~ A F ™ o] DL DCI & 2]-2 7|9t o & 3}i= PDSCHe®l 4] UL
DCI %= MAC AT WA A 32l o2 ThHUE)E A54d 4= At &3t
7] <= (spatial reference, ¢ & &%, CRI(CSI-RS resource index), SRI)2| ™ 4] 4
signaling®] §1+= 74 -%-, PUSCH A %5 9 ¢k Tx Y12 PRACHO AF8-% &= A 7}
FAsHA A4 E 4= 9t} &, PUSCHE 93 &3t 7| & Y2 (UE)°] BFRQoI
o) 3 S-S S=A131= PDCCHol| 9] & 24 H ).

(A<t 8)

A<t 8->, PRACH”} BFRQE 7 %-5h+= ] A&-¥ = 73-%-, BFRQol o g
SHOZ MAIA/DCIE Ao % b33 22 AR5 X3 o 5t Al o]t

- PUSCH Al & dol] 478k E] = v 7] 2] ¥l B Eg] 7

-] 52714 CSI-RS E&] A

H|527] & CSI-RS7} & E €] A= A] ¢8-& 4= ot}

(A¢t9)

AlQt 9= t]ZE =2 BFRQO| ok 3ol ¥ PUSCHO &1t 7]
@HHUE)©| BFRQON &t & &2 4=418k:= PDCCHe 2|3l 24 = 4= =
Zloth,

Al¢t 9:= BFRQo! &t §H& =4 & &5 2 44 ¥ CORESETOI A
4+ A13}= PDCCHel o) &l (PUSCHZE scheduling3}i=) UL related DCIE
AF8-3F A L, compact format2] DL DCIE A}F-8-3F% MAC W A| A & PUSCHE
A& S 433, o] 1| CSI/beam reporting triggering field®} CSI-RS triggering
field7} 8l & DCI B=3= MAC v A Al of] E38hE] = 575 zhi=t}, o] u], 47| &
fieldi= =<1 E 1 F Y (joint encoding)®| & 3F1}2] field= -4 € 4= A,

5172 BB Aol A Aljtet= R A s 55 A8 o] F2 iy o
A HE HEH =4 ol

WA, g2 Al S A5 Tk(S1710).

o2, w2l Asf B E 9]k A 22 W(new beam)S 2] E $HTH(S1720).

A7, ME2E W n g Hold 218 w56 4 o] & 8F1}2] RS(reference
signah ¥ = ATh

RS+ SSB(SS Block) F=+= CSI(Channel State Information)-RS(reference signal)
;{} 28 9 2= 9lt}

TS, CSI-RS AH 2 SSBe} #7H4 2 & QCL(quasi-co located) | o] )& 4~

‘21‘3}.

CSI-RS AHl & 55= 7] €] CSI-RS AH & #3913

Arive] dejd 212 54 2x10= g4
AR EE v Aoy 9A FEY 22 F 2] 7] Y E1= CSI-RS/SS block&
A= AR e AL 5 A

g A7 A 42 TR A E I AE ) RSV R A B51E 9l 6
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AREE A=A E AA ] A8l AR E = e e 5 /e, VA=)
SEREEERSES

[750] T3, SSB(SS Block) 2 CSI(Channel State Information)-RS(reference signal)
Aglo] B me] el f £0S W 45, CSLRS A4lo] A2 e Wow
EEEEIC

[751] o, @& wl A9 &5 3 7 (beam failure recovery request)S PRACH
AH 2 (resource) = ©]-83Fe] 71 A= 0 2 A& 3HrH(S1730).

[752]  PRACH At€1-& A 1 PRACH A9l ' A 2 PRACH #AHl-& 233
Al 1 PRACH A1 2 ] 2 PRACH A+ SSB(SS Block)¢} 91 #H= 5= At}

(753] £, SSBZRAIZS Wom AuE A9 A5 BT age
A& AR-gskol W A, CSI-RS AR o] Al 2 o2 A3y 749, W A o)
- 2 %2 A2 PRACH AH & AF&3to] dg= 5 3l

[754]

[755] =182 & Aol A AQtsh= W A H4-E5 AS VA= e] 52 9

A& e oA o]t

[756] HA, 71 2] 72 ] A 3] 555 (beam failure recovery) S 9] ¢ Al 2 -3 5 2] H 3}
HAE ARE g AL 5= JriS1810).

[757] &, 71 A =& w2 9] E55 Q % (beam failure recovery request)S PRACH

29 (resource) S o] -&-8lo] whd 2 3L E 4241 3 U1(S1820).

[758] o] 7] 4, PRACH A}94-2 A 1 PRACH At 2 #| 2 PRACH At & 2318 4=
AT} EgH Al 1 PRACH AH] 2 /7] A 2 PRACH A2 SSB(SS Block)<}
AdE 5

[759]  AE-2 Wo] SSBSI A, W A3 5 842 A 1 PRACH A& AR-&-3}
A 2-& W o] CSI(Channel State Information)-RS(reference signal) A1 ¢1 7 -, &
Ao 75" 8% & A 2 PRACH A& A& = STt

[760] ek A28 W2 g Jou 2718 1HEelE 4 o] & s 2] RS(reference
signal) o 4= At

[761]  RS3=SSB 3= CSI-RS A< 4= oA},

[762]  CSI-RS A2 5= 7 9] CSI-RS A4S 2318 5= 9t}

‘——]__7"
n

[763]  CSI-RS A0S SSBe} 3-7F4] © & QCL(quasi-co located) ¥ o] 31-& 5= 2t}
[764] <1714, SSB 3 CSI-RS Akl o] B5 v 2] Jeojd 2318 w<ak= 4%, CSI-RS

ARl o] ghto)] ojEf A2 W o= AHE 4 Qi)
[765] E 187 A E Aol A At g ole] & 177 A gk ] o digiA = =
178 Zast7) & s},

[766]
[767]  ZEyrgol A &9 ¢ Qe A Ant
[768] =193 2 drg o] A AA ool & Al Bl FA o] 55 TS

o Al gt
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[769]

[770]

[771]

[772]

[773]

[774]
[775]
[776]
[777]

[778]
[779]

[780]

[781]

[782]

5198 Fxshd, 54 4 A 28NS 7 A S (= W E ] E)(1910)¢F

w2 (1920)& -3

71 A1 =1(1910) = 3 2 Al A (processor, 1911), W ¥.2] (memory, 1912) 2 541

% (communication module, 1913)& ¥ §}3l )

ﬁiﬂ]/\i(lml)t b T 1 WA = 180 A Alotd Ve, 3 H/EE E S
TAGT} f/7A e o) 2 TR EF O] AFES ZEAXA 1910l o] 3
= 7 vk W= E(1912)F ZEAA (191 )2 AAE o, ZEZAA(191HE
T&5H7] g v gs ARE A ST B4 EE(1913) ZEAA (19112
AZAE o, /57 N E FA Z/E= 418

371 A BE1913)S T A EE F/5741817] 9§ RFF-(radio frequency
unit)g E343 4= gl

©@H(1920)2 Z Z A A (1921), W F2](1922) E F41 ZEHE(E= RFF)(1923)
o T2 A 1921)E 94 5 1 WA = 1804 Aot Vs, 3 W/ =
Tk T AE o) A ZREF O AFES ZEAA1921)°] o &
Atk W22 (1922)= Z2 A 19212 FAE o, T2 A 1921
A e AR E AAg) FA EE(1923) ZEAA(1921) 9}
Hol, 74 AT E S Q= g

W 2.2](1912, 1922)3= Z 2 A4 (1911, 1921) W = o] ol 1S 4= lar, &
ot 2l thoket fet o 2 LR A A (1911, 19219 A2 = 5= 3

B 7] A =(1910) B/ ©H(1920) & 7l 2] e Ur(smgle antenna) ©=3=
th% QFE| U(multiple antenna)E 7H& 4= 91T},

ke
o
ol

ruﬁ,omrﬁtu:%n

o
it o r

2 4
o
i

208 E g o] A AA] dof) e B4 AA o E5 FAEE oA
58], 22000 4= A 5= 199 wdhg BT} A E] o Al ah= L o]t
208 Fxshd, e IR AN (= YA E A S A X (DSP: digital
signal processor)(2010), RF 2.5 (RF module)(*: = RF -%)(2035), 3}9] # ]
& (power management module)(2005), ¢+ €] Y- (antenna)(2040),
Hl B 2] (battery)(2055), U] 223 2] o] (display)(2015), 7] 3| = (keypad)(2020),
| 2. 2] (memory)(2030), A 7} =(SIM(Subscriber Identification Module)
card)(2025)(°] -3 A ¥ A Ql), 2= 7] 7 (speaker)(2045) X
n}o] H 2 F(microphone)(2050) X Fsto] A= 4= Qi) e
Qrel} B ThEel Qb e E 9 & gleh,
I 244 2010)F A 5 1WA 5 184 ARt Vs, #Hg B/
TAgT 54 QIE o] & TR EFO AlFE LR A o) i E 7 Tk
w 2.2](2030)7= Z2AM| A e} AAE a1, T2 MM F2 I AdHEE HRE
ARk | Bg) = R A W L= 2l e o SlaL, 2 el 3 vhekd
THoR AN} AEE 5 gl
ARG 2LE o & Fol, 7131220200 ¢] W& FEAVHE S B A5 W) =

tH
ok
%
s
Lo

o
H =

>OE

-
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[783]

[784]
[785]

[786]

[787]

[788]

[789]

[790]

[791]

nfo] 2 F(2050) 2 ©]-&3F S-Al -5 (voice activation)©l] &3l A3} HZ T3}
A2 W E AEE AT ZEAA (201003 ol @ FE AEE AL
A HE R A E A= & A4 758 st es At 5 49

(& do

o

t]] o] E] (operational data)= A 7F=.(2025) =& W 2. 2](2030) 2 H-E FE3 4=
ATk Hg, R AA(2010)F= AFEA7E Q1A BkaL B g HolE el WE A E
TE 7% ARE Y23y 0]2015) Aol vl=Z ol st 4= ot}

RF 5.5(2035)3= Z2A44(2010)0l 1 A¥ o], REAN T E 4 D/E=
FAETE T2 A (2010)F F218 NAIEH] feke] ol & B0l &4 B4l
tlol B & A SHE T4 N5 ASst s WE A HE RF Z5(2035)00
gt RF F5(2035)& 74 28 & 41 2 $41817] ¥ 5t
A7) (receiver) 2 A %-7| (transmitter) 2 743 F T} oL (2040)= FA A2 E
FA D FAEE Ve gtk A A S E AR o), RF 25 (2035)2
EZR2AA2010)00 o8l Helstr] Ylste] A5 E AEsta 74 dJ oz s E
HAskel =tk A E A Z = A29AQS)E B8l EYEH = 7MY B S
AR ke 5 9l

g A Aol A AlQbshE Wi ol 84 o= A B4l AR 9] RF
£ e ot}
4 o &, % 212 FDD(Frequency Division Duplex) A| 2~ 8l ol A & = 4=

A= RF EES 4¥E et

AA, AF AZAA, 2192 L2004 7&H ZE2AA= A54E dolE &
EZ2AYE ol R EFE AT E F417](2110)00 A Fghe)

FA1712110) Wl A, old 21 &8 N 3= A E-tf-obd 21 WM 3HADC)]
9]l of 7| ¥ = o|u| X &-& A AL Y&l A S ZE|(Low Pass
Filter, LPF)(211 1)) 9] 8l & &) ¥ =] 51, AF3F ¥ 37 (Mixer, 2112)°]] 2] &l
1A o] o 2 RE| RFE J3F M3E a1, 7} o] 5 Z-%-7](Variable Gain
Amplifier, VGA)(2113)°l] o] &l T35, FF ¥ 2 &= FEH(2114)°] o 3
P31, A= FF 7] (Power Amplifier,PA)(2115)°l o] 8] F7}2 F-& %],
7= 9A (E)(2150)/HHI Y 29 X (£)(2160)S S-3ll e-¢-1 ¥ oL, QFEIVH2170) &
o ASH

ERE, Al A R OAM, QFEL(2170)2 9] F2FE] A S5 S FAlske] Al
NEEE ATstH, o] AT &2 StV 2§ A (E)(2160)/ 7= A & (21500
=& g8 w o, A7) (2120) 0.7 Al )

T2712120) WA, A E A S5 A58 5% 7] (Low Noise Amplifier,
LNA)(2123)°l ol &l T35, o) 952 e (2124)00] o] &l B & ¥ a1, 318
H 37| (Mixer,2125)0] €18l RFEZF-H 7] At o o= s}3F W ghe ],

7] SteF gk A= Ao B3 DE|(LPF2126)°] 9] 8 el ¥ ¥,
VGAQ127)¢) o8] & o] old 21 Y AT E g5t ol R 192 &=

O
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2000 A 7]=E ZE A A A"t

[792] =3k 274 9 27 0] E (local oscillator, LO) ¥4 71(2140)F= A4 2 41 LO
Nogs a3 g Ar](2112) B sk W2H7]2125)00 2H2t Al &gtk

[793]  ®3h, 94} 314 F 3 (Phase Locked Loop,PLL)(2130)& 2] A 3l 523} 4=5 o)) A
AE 2 FALONETES At fall ZE2AAMZHE Aol AEE
FalstaL, Alo] Al 553 L0 B 71(2140)90 A& et

[794]  E3H E 210 ZAE 2 EL S 210 BAE AT GEA MEE 5
9‘}1\

[795]

[796] % 22+= P @ AA ol A Atk W o] A8 5 Sl A T4 X9 RF
BE e d¥E e ol

[797] ?xﬂ A © 2, % 223= TDD(Time Division Duplex) A] 2~ &l ol 4 &€ 4= 91+= RF

o Al E veErith

[798] TDD A] 28l ol A o] RF E& 2] £417](2210) ¥ 5217](2220)<= FDD
Al =Bl A o] RF 2859 5417 R 21719 7224} 5L st}

[799] o] 3}, TDD A| =¥l 2] RF &5 FDD A 'l 2] RE W53} z}o| 7} 1}i= - %9
o Ak A B2 shar, B U g el tlEA s 219 A S BRI E
A=y

[800] FA1719] A8 FZ 7] (Power Amplifier,PA)(2215)°)] 23] T-E ¥ A5 ==
A8 2~ 9] %] (Band Select Switch,2250), W1 = =3} 2 E|(BPF,2260) 2 <Fe Lt
2912 (F)(2270)5 Fa 2F9-1 AL, b 1(2280) & F 8l HAEH T

[801] ESH Gl A 2ol A, QFEILF(2280)2 Q|2 HE AT ES FAIEEe] ald
NEES AFa, o] AE 5L QY 29 X (5)(2270), M= E 3} I E(2260)
2= e A 9%](2250)S -3l -8 E AL, 541 71(2220) 0 =2 Al E T

[802]

[803] ool A A AA ES LU FAAAEHN SHEC A FH=E
ATE A5} 4 AR A T SR Hre] YA F o] gli=
AeAel Aow ngfEojof gth 7 A A e 5L OE A8 A
SR AFHA K dHlr AxE 5 Aok g AR AL AE W/EE
ERES Adsteo] &y o A dE A Ak Thsettt Bl e
A dEA A E = T2EY SAE BAE 5 Utk o= Ao o] Y
TAolu 54 & th& A A ool 323 4 Qa1 i ThE A Ao 9] &8k
T4 e 5 A" 5 vk 533 g Aol A HAIA D Q-8 BAAI7E UA
B A TEES At AA dE S U S Fo BAC o A EE
Arder LA 5 U At

[804] & drWol WE A A o = th ek ik, ol B Eof, st lo], B4 Oi(firrnware),
LT E O] T 145 A3 Fel AOH TdEH Ak sF=dofel ¢
T B, g el A AA o= B s 11 o] ASICS(apphcatlon
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[805]

[806]

[807]

specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable
gate arrays), L2 M| A, FEE Y, njo] A2 ZEE Y, vlo| AR X Z A A 5o
<] OH TdE 5 3l
Jloi‘Jr/\iE%IOM o] A, 2 el A A A ez o] el A

, Az

étﬂlﬂ e B 5258 585

T} AT E o] ZE= | Fg o .
A7 M B = 7] ZEAAM YR e 943%01 AX3E, ojm] FA) | T}k
}7] SR A 9} H ol Bl & F 5L HhE 5= 3l

ol A4 EA g Hojubx] k=

—_

O

4
Loy
e 2
ol 1o,
o o
o e O> r
i (e
I,
oE

o
E'-ﬂﬂoﬂ/ﬂ tE 543%
A

HEf = A T A2 T3 vIEAl Al A st whebA, s ek A A g
A S 5 Holl A A gHA] o= a4 E] o] A = o] F] AL oA A9l Ao
aEE ool g}, B g o W9l AR HTEe] A A o)
AR Eofof ahar, E g o] F7HA M9 el Ao BE S E g o
W oo E3kd ),
34 o 8 7H5 4

2 o] - B4 Al gl A HE A sl - 423 W & 3GPP LTE/LTE-A
Al 28l 5Gol| A 81]= o & FAl o2 Austg] o) o] &0 & thoksk A
T2 Al 2=Elof] A &3h= Blo] 7Hs sttt



