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(57) Abstract: The present disclosure relates to a communication technique which combines IoT technology with a 5G communica-
tion system for supporting a higher data transfer rate than existing 4G systems, and a system thereof. The present disclosure can be
applied to an intelligent service (for example, a smart home, a smart building, a smart city, a smart car or a connected car, and services
related to health care, digital education, retail business, security and safety, etc.) on the basis of 5G communication technology and
IoT-related technology. The present method provides a power headroom information transmission method of a terminal, the headroom
information transmission method including: a step of determining whether to transmit second power headroom information, on the
basis of information about each beam included in first power headroom information, in a wireless communication system supporting
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beamforming; and a step of transmitting the second power headroom information to a base station when the transmission of the second
power headroom information is determined.
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g ) Az wel thak A0 R, BTk TAH R, B A 250l 4
[e)

T A 228 483} o] 3 FTF Aol = A HolE EdE a5
F5A1717] e, A E 5G B4 Al 228 HE5= pre-5G B4l Al 28-S 7R e}
gt e o] o] Foy X ALt} o] 2§ o] &, 5G T4 Al =8 HE= pre-5G -4l
2 ELE 4G Y| E 9] A ©]F (Beyond 4G Network) 521 A| 228l B23= LTE A =~ &l
% (Post LTE) o] 9] A|2glo]g} Bg]o] x| aL It} & H|oE] AEES
5] A8, 56 T4 Al 2 TS 25 S mmWave) TS (o] & =91,
6071 7H60GHz) t & 2} Z-2)ell A o] F- o] a1e] ¥ a1 QI Z 3153} tff & o] 4] 9
Aupo] AR kst 2 date] A A E S 7] 7] 98, 56 FA
Al 2~ ol A = W1 3 7 (beamforming), A ] Wl € thF ¢ & = (massive MIMO),
A 29 v} 9] < = (Full Dimensional MIMO: FD—MIMO) o]z o] ot harray
antenna), o321 Y13 A (analog beam-forming), ¥ o] 7F = $FE| Y (large scale
antenna) 7| = E°0| =2 H a1 It} e Al 2o Y EL] F A S §8], 5G 52
Al2~'o A= A 3lE 428 A A% &8 A (advanced small cell), Z&H-5-=
A1 A 2 Y] E 9] A (cloud radio access network: cloud RAN), Z<31d =
Y| E 2] = (ultra-dense network), 717] %t E-41 (Device to Device communication:
D2D), 5+ W= (wireless backhaul), ©] & YUl E %] = (moving network), 3 & 541
(cooperative communication), COMP (Coordinated Multi-Points), 2 <=1 7+ | A
(interference cancellation) & 2] 714 7| ho] o] 0] x| 31 Qt}. o] vrol| &2, 5G
Al A= A R E 7Y ¥ 2 (Advanced Coding Modulation: ACM) H2] 91
FQAM (Hybrid FSK and QAM Modulation) 2 SWSC (Sliding Window
Superposition Coding)Z}, X1 B.¥ 5 & 7] < Q] FBMC(Filter Bank Multi Carrier),
NOMA (non orthogonal multiple access), 2 SCMA(sparse code multiple access) & ©]

A= A gt

=

gHA, QI Ul2 Q1to] B R E A staL An]ahi= QIZE T4l o] A Wl A,
AlE & T4 A QA E JHl A RE 52401 ol A g } IoT(Internet of
Things, AHE Q1B Y W o g X 3}etar vt Eeh-9-= A 539 148 &3t
vl g o] B (Big data) # 2] 7% 5 ©] IoT 7] <l 2 3}t¥ IoE (Internet of Everything)
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Q75 0o], HZol = A=Y A S 9% A A Y] E$] H(sensor network), A=
&-2l(Machine to Machine, M2M), MTC(Machine Type Communication)s 2| 7] ©]
A7 H a1 ok IoT Sl = d2a9 /\PD S A A E dHolHE 47,
WA]8ko] 17k gholl Al -8 71X & A3l A58 IT(Internet Technology)
A8 2~7F AlaE 5= AT ToTE 7| 7‘/] IT(information technology)”] < 3} T} %F &t
/\}Qj 7}/] Q sL m HaLO 50}01 /\m],EE_ /\m],E Hh:] /\m],E /\]1:4_/:13}5 7].
5o A= AF, 2vbE 2, s 7o), AvhE shAl, A eel a2 B o
ool &4 4 A,

olol), 5G Al A| ~ES [oT Wol] 4 83817] 93 t}ekst A EEo0] o] FojA| a1
AT}t o & 5o, A4 Y| E L A(sensor network), A= 34! (Machine to Machine,
M2M), MTC(Machme Type Communication)5-2] 7]% 0] 5G E-41 7] o] Hl ¥,
MIMO, % of#lo] Qtelr} 59 7ol o3 7+ ¥ 3L Qli= Ao|vt. oA Arg &
wrole A el 7w mH Seh9-2 741 A2 Wl E 9] F(cloud RAN)7H
AEE = A% 56 7= H 10T 71 589 A defal & 5 A& Aol

SHH, W LTENA = A FEAE &3l @do] 7| A w o= 99 =i
ARE AEgr) ol], 3] F = 4> dE ] Hof $4 A5 3 ddo)
AR A A Fol] AR ARG FA HH o] 2ol E ou] gttt VA w2

R S8 ] S AR E ol B ool AT A A A5 A1)
A3 ol A3 5 ATk ol B So), U RN £ 59 A 5E 4RI}

&= (positive value) Q! 7d-5-, 71 A =2 e F ko] 4 &"‘”EL FA AEe
ST A = vka ko] s W] 2l Al G dEe] g v
T Uiz Al FE STHAIA = )l o) of RET) 2, e R T 4418 v}

’

| =7 A H 7 29 (negative value)?l 745, 71 A =2 sl wdo] Ak A 4
A oA Aok gt ar st sl vhde] ~AEE A A dido] &
s = Q= A o] S A = ot o) g 22 B, e AR
AE = volH (e Aol AR)o AW YA S Rk, G Y ARE
A T 9

o] 2] gk 7| ]?ﬂjr‘}m/] 9] FEw R FA W Al AEE F A
W& AFE8F= 5G B4l /\]Z:EQOHHE dashy] vkl H2w
Alz~glo| Aol 1tg] S =i ARE AEstes Wiy 2 X ol gk AA
& g sht

$HH | & LTE A| 28l ol A = A &F9 21 waveform 2. = DFT-S-OFDM (Discrete

Fourier Transform -Spread-Orthogonal Frequency Division Multiplexing)--

AL & q_ 0]94. r/Lg] 5G 4] }\]/\Eﬂ o 1‘~ }\]/\Eﬂ 289 8% 4] (Flex1b1hty)g
H N gA17] 7] 9l 3ll, DFT-S-OFDM 2} CP-OFDM (Cyclic Prefix-Orthogonal
Frequency Division Multiplexing)-&- 43 =1 waveform &2 2.5 AF-8-3F 4= )t}
A2 TFE waveformS A =2 T2 EA18 zkq1 91 7] w39l o] 8k A& a1 3k
b} Sl =i g R AE iy ) Aol the A AV E st
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o= oty WAlA HA 4H 5L FxFa= Td 74 45
=

[40] 4G T2 Al =8 AFE3) o] F F7F FAef = A dlolE EYE 8.5
ZZA717] Y, WA E 5G A Al 28]l E3= pre-5G B4l Al 2~ 8-S A a7
A3 o] o] Fox|aL It} o] 2] 3t o] -2, 5G FA A~ 1= pre-5G B4
A 22 '& 4G Y| E 9] A o] F (Beyond 4G Network) 5421 A| 2~ 8l B=3= LTE A| 2~ 8l
©] 2 (Post LTE) A| =&l o] e} B o] %] a1 9l v},

[41] =2 dlolE AFEE EAs7] #3l, 5G T4 Al 28-S F 315 I (mmWave)

e (el & =01, 6071 7H60GHzZ) T & 3} gF-&)ol| A o] +& o] aref ¥ a1 it

Z a0 g oM o] Aufe] AR2EA st 2 date] dd A E F7HA 7]V
A8, 56 B4 Al 2= 8ol A 3= 1l 7 (beamforming), 7 o W] T}

Y = = (massive MIMO), A2+ v} ¢ = = (Full Dimensional MIMO: FD-MIMO),
o] gl o] QFell W (array antenna), o} & 71 1] & 4 (analog beam-forming), & o 7 %
SFE Y (large scale antenna) 7] =& v=2] ¥ 3L )

[42] gk Al =gl Y EQ A QS A, 56 T4 Al=doll A= xshe 48 A,
WA A3 A (advanced small cell), E&H-9-= F4 DA 2 Y E ] A (cloud radio
access network: cloud RAN), 231 %= Y| E 9] = (ultra-dense network), 7] 7] 1
241 (Device to Device communication: D2D), 4 ¥ 2 (wireless backhaul), ©]-&
Y E 2] = (moving network), 3 2 4! (cooperative communication), CoMP
(Coordinated Multi-Points), = <=1 73 4| 7 (interference cancellation) 5 2] 7]
ko] o] Fol A ar At

[43] o] Brel| &=, 5G Al 2~ 8lo| A = X B.¥ 7% ¥ 2 (Advanced Coding Modulation:
ACM) 2] Q1 FQAM (Hybrid FSK and QAM Modulation) % SWSC (Sliding
Window Superposition Coding) @}, X1 B¢l 5] < 71<2 <] FBMC(Filter Bank Multi
Carrier), NOMA (non-orthogonal multiple access), = SCMA(sparse code multiple
access) & °| 7% a1 )

[44] -, S LTEAN M = 4 FH A& =6
HRE HAEgo) oju], ohg] F =

FFH A Aol AAZ AR FA Ao 2pol E ou| g}, V[ A] =&

R FE FAle 99 HEE A RE ol &oto] A28 s S FH A A7)V

AE Wgel AR 5= Ttk ol & o], R RTE A1e 9] Flew AR

2= (positive value)Ql -, 71X & sl vto] Agkd 7 £4 A8

7R Z = vk ar whebsto] sl gk AAE A Ed whdo] vk

i A9 F& F7HAZ 4 ek ol S Wbt 2, HERIE $A1 G 3}9)

d
=

iz AN FS A2 5 ATk oY F BAL

3 =i
H = dlolH (= Alo] ARyl AW A E Fretar, g e ARE
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[45]

[46]

[47]

[48]
[49]
[50]

[51]
[52]

[53]

7
RS
o237 A 7} Qure] she] AL E Gu.e] 4 W R0 4 FHL
WEY S ALGEHE 56 EA A 2T A % A shy] e, W T
Alzzglel A o] She] Bl = AR E ek W 2 Aol tha 277
4 250,

$HH | & LTE A| 28l ol A = A &F9 21 waveform 2. = DFT-S-OFDM (Discrete
Fourier Transform -Spread-Orthogonal Frequency Division Multiplexing)--
AT ol 9F Ee], 5G T4 Al =Eell M 3= Al AF -89 754 (Flexibility) <
Z 3} 7] 7] 93l, DFT-S-OFDM ¥} CP-OFDM (Cyclic Prefix-Orthogonal
Frequency Division Multiplexing)<- 78 ¥ = waveform &. & ¥.5F A}-8-3F 4= 9l
A 2 & waveform A &2 & 548 2831 917] wFoll, o]l gk d-& a1e &t
b} Sl =i g R AE iy ) Aol the A AV E st

9] S B A Sl AH e A ¥ e Aol &
ofnlatm, ek 8719 [25H4 19 o) g §=me AL 4 9l

(7512 1]

PH(i)=Pcmax(1)-Prx(1)

471 732 19] PH()= o] i A subframeol] A Thto] Alsbek 919] S =&
b2 WEb ™, 271 PH()= i1 A subframeol| 4 3 8F® =1 vlo] B R Alo] 1.
Aol gharo] A A2 AL 54 A Pry)e We] o) Z2 A2 Peyax
()ohel 242 4 ATH Prgli)i= i A subframedl A Hlo]E] A1 B A% Ei=
Aol ARE AF A=A L= dlo|H HRef Aol ARE T AL A=Al
utel 2ebd 5= vk &b 7] 9] [428H4 2a]i= i A subframeoll A Hlo] B Y RE
A3z Aol gt Pr(i) o] e AlelaL, 371 9] [528}2] 2b]3= i A subframe 2}
Ao} ARE A% k= A4S0l td Pr@l o Alo] ).

[4-5}4] 2a]

Prl)=10log 1o(M pyse NV Py pyscar(f)Talf) » PL+ A7 () + (i) [ dBm]

7] 284 2A9] Pryi) = ©-9] § WA subframel A 433k 2 w0l E] A4S
9]¢k &2 222l PUSCH (Physical Uplink Shared Channel)®] 417 2-& L} e}l
7/i O] I;‘I‘ O] Lq1 5 l)O_PUSCHJ‘_jT PO_NOMINAL_PUSCH+PO_UE_PUSCHEJ:,:- ‘?/\é B‘l::]_ Si]»a]_]j] E1 O] tt] >
higher layer signaling (RRC signaling)& &3l 7] A= o] @ritol A| ¢e] 5+
tolth. 53], Po_nominar_puscui= 8-bit AR A9 454 (CCH-SpeCifiC)gL}
FhO 2 [-126,24]dBS] W& Zr=th B8 Py s puscut= 4-bit A HE 4] ¥
W & (UE-specific) ¢k 4L 22 [-8, 7]dB2] W 9 & Z++=1}. Cell-specific 3+ 4k
Cell-specific RRC signaling (SIB: System Information Block)e &3l 7] 4] =]
whk 2 A 55}, UE-specific$t 442 dedicated RRC signaling-& &3l 7] ] = 0]
kg A E3hc}, o), j3= PUSCHY grant 2] S 2 u]dl Bl A2 0 & j=

2 semi-persistent grantE 2] 1| 5} 41, j = 1-2 dynamic scheduled grantE 2] 1|3} | j



WO 2018/174605 PCT/KR2018/003378

[54]

[55]
[56]

[57]

[58]

[59]

8

= 25 random access response® T ¢+ PUSCH grantE & 1| ¢t} ¢, )=
A 2224 (path-loss)e RJ5H7] At ¢he 2, a(0)e} ()Y A5, 714 =2 {0,
0.4,0.5,0.6,0.7,0.8,0.9, 1} T2 at1}2] k= 3-bit 4 K. E -3l cell-specifics} 7|
Aol e g A g Er a)=18< AFE-gHT

PL-Z wtido] Alhleli= A 2E4 gto R VX wo] AFst shake = Ald
CRS (Cell-specific Reference Signal)2] =41 22 -& -3l A4Fs o) Ap(i)©
MCSeol| #HH ghol ™, f(i)T Closed-loop 2 &2 A HA| o] & 35} 7] 9] &
sheru e o] o,

[48}4] 2b)

Prdi)=Py pyeca PPLTh(ncgptt garg-nse) A r pucesl ) TApp (F D+ g(Dl dBm]

71 782 209 Prg(i)i= D] i A subframeol| A & A Ao AR
A4S 93 = A€ <] PUCCH (Physical Uplink Control Channel)2] 4414 & &
L/‘I—E]_]{H_. 7/i O] I;‘I‘- O] Lq1 s P()_PUCCHJ‘::T PO_NOMLNAL_PUCCH+P0_UE_PUCCHE— ‘?/\é E‘l:(—]- _TL]*E]‘U] Ejl
o] higher layer signaling (RRC signaling)< &3l 7] #| o] @dol Al & ==
Zkolt}. 53], Py nomivaL_puccuic 8-bit % JRE TAH 454 (Cell'SPeCiﬁC)%
o & [-126,24]dB2] W E 2=t 8Py g puceni= 4-bit FH.Z T4 H
Wk 54 (UE-specific) 3 4t 22 [-8, 7]1dB2] W 91 & 2E=1}. Cell-specific 3+ 4k
Cell-specific RRC signaling (SIB: System Information Block)e &3l 7] 4] =]
%3, UE-specific 3t 4k dedicated RRC signaling-& &3l 7] *] = o] @bk =
&3t @, PUSCHE] 541743 Ao &F & e], PUCCH $421 3 3 Ao ol A=
AR EAE BAEHE a()7F AHEE A et

chibo] AlbehE 4 2424 319 PL-& PUSCHE] 441 712 A of o] A 9}
X 2, 7] K] 5ro] 255k 3FaFE A Al E 2] CRS (Cell-specific Reference
Signal)2] 21 A= S F3l A4S A puecen(F)T higher layer signaling
(Cell-specific or UE-specific RRC signaling)-& &3l Y= 2 5% ™, PUCCHY]
formatol] W} 7} &= 3ko) k. App(F)= PUCCH”} 2-antanna ports 2 7 %] &=
745~ (=, SFBC: Space Frequency Block Code) higher layer signaling (Cell-specific or
UE-specific RRC signaling)& -3l @22 55w, PUCCHS| formatl th2}

7P 3= ko)) h(n CQL?,‘.HMQ,HSR) 3= PUCCH format®l e} o} &

Zko] Ab8-5] ) o] mf negi= channel quality information] ] =W of] A}-8-%] =
H|ESE 2| u| &} a1, nyypot™ HARQ-ACK/NACK 3| =i o] AFE-5] = H| E 4
“12] A1 ngi= Scheduling Request2] 3] = iof] AL 25 = H|EZ2 M 0 =& 10U,
g()3= Closed-loop 2. & Z & Ao} & a5} 7] 91§ apefn]efo], 7] 2] =&
UE-specificd}A] PUCCH % %5 ¥ & Correction® 5= AT

gk | i A subframeoll A @] H o &9 A9 S YERE Poyax(i)= 31719
[5=814] 3a]e] M E 2Ei= ghol™, 8719 [478H4] 3b] 9t [7o1 2] 3c]E &
ko] AAk e 4= gl



WO 2018/174605 PCT/KR2018/003378

[60]
[61]

[62]

[63]
[64]

[65]
[66]

[67]

[68]

[69]

(424 3a)

PCM’LépCMA_XépC’ﬁMH

7] 428 a0l A Peyax i Pomax® 2 #h& v staL, 81719 (47514
3b]E E8ll Qo] AlAbe 4 9t Pemax ns = Pouax® & 34& vl slaL, 31719
[Z,If)‘_l—/;]] 3c]E = E(,H D}ULO] 7;”/\]—6]— 2= 01
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