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‘ a0l Sbean traiingis = ' comprises: a step of performing beam training; and a first determining step

of determining whether to stop a trigger for the beam training according

kL to the result of performing the beam training, on the basis of whether or

not a beam having a maximum channel gain is changed. This research was
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[ \ o = o = d &l =
el Ao WHE 7 Ez) o] (beam trainin. F3E A E
EEREEN R i Wb R R
o] o 7]%5}04,’?}7]‘%15 jJoldel gt EgA o] S0t o5 4
510 Detomine aholhet beam having masimum channe g s Aske Al 24 w8 T8 5 ok 2 A7 Vg
changed, on basis of result of performing beam training 'H‘:'][ -‘-‘%j% Glga KOREA /\]_04 "4 ;(] %—% 1?17—0]— Tb‘g o]_Oﬂ le_

8620 ... When beam having maximum channel gain is not changed, stop
trigger for beam training so as not to perform additional beam training

$630 ... When beam having maximum channel gain is changed,
determine at least one of transmission power and transmission rate for
beam having maximum channel gain, for changed beam

AA .. Start

BB ... End

CC ... Yes

DD ... No
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drg ol B A FAALHANA 7R =, g ' o] 9] Ao T

g}

(] Euge T E2 Asgle) g3 Ao wY A4 oR 7] X% % die)
A A el A el wl Edold Alo] Wgel wa Ao,

[2] 2 A= v F 28 1A Giga KOREA A9l 2] 918 o}
S109

Bl 4GEA AL 85 o) F E7F A0 gl A dlole] S s

F2A717] 913, AL 5G A A8 EE pre-sG A A 28 E e
g x5 o] o] Fo] X a1 U, o] H g o] f- 2, 5G G Al Al A~E B pre-5G B4
Al 2= 81-& 4G U E 9] =1 ©]F (Beyond 4G Network) &4 A 28l HE3= LTE A] 2= 8l

]‘T‘(POStLTE) Al 2=glol e} B A i Tt

(4] 2 dloly AFES D6 A8l 56 52 Al 2" Z 3153 (mmWave)
ﬂ]oﬂoﬂﬁ/] o]l ol vk 2aFu ol Aol Hute] FrEA ¢35}
2 Hatel Ad A E STV |8, 5G A Al 2 Flol A=
IR (beamformmg) A 1] <E )= ) == (massive MIMO), A 2}

%% = ¥ (Full Dimensional MIMO: FD—MIMO) o] g o] ot LJr(array antenna),
0}”?_:1 W& A (analog beam-forming), 2 tll 7= SFE] L} (large scale antenna)
Ndrsol w9l Y.

[5] Lk A~ HEL A NS A, 56 4 Al ~Flol| &= gk A A
A E 43 Al (advanced small cell), &= F41 B A2~ U 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 9] = (moving network), & ¥ &4 (cooperative communication), CoMP
(Coordinated Multi-Points), = <=1 73 4| 7 (interference cancellation) 5 2] 7]
ko] o] Fo] x| AL gl

[6] 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), 2 SCMA(sparse code multiple
access) & °| 7% a1 )

1 REAA S @A A AR EAR AT 145 2 el
Rl E 7| o] \d (beam training) H=+= ¥ =1 o] ¥ E]] 0] 4 (link adaptation)S &% 0.2
sass 517] Sl Aol el A Alo] thFa.
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[32]

[33]

[34]
[35]

[36]

ZOPUNAEHHAEL AFE £ Ve 203 7153 to] | Z 2 Al
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THEE, Seholu &, Belol,
, HlolEl, "ol Hlo] 2, Hlo] ¥ 25, HolEE, oldlel &,
& FAh THR2ET E el A ATHE 5L o g
T FARAE L W ER AFHAY 27 FAHRAEY L ER T
Sich #wkofyeh, QAT H - ES tnbo] s = B

]
HEHH o) 7k= W 8] sl HEi= T1 o) e CPUE S A =5 78d s 5
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i
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K
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jad
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d

L 12 LR Q1 5G B4l Al 2 ¥1(100)S S=A| 3F R o] o), AFE-A w110,
120) o] §F8 A4 082 wutd SAlS Fdst = abr] A8, H709 56
71457130 HA] 160) o] A= = At & &9, 7145130 WA 160)
Qtelvtel W AW YA, 18 ar 57t 5 W HAF ¥ (equivalent isotropic radiated
power, EIRP)#} & ¢He| U o] WAL &9 Fof] 7[REeLe], 5G B4 Al 2= 51(100)°]

AAE 5= Ao

#97] 5G B2 A2 B(100)3 FE FA A 22 5o] 4, FAE E SR Aol o
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[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

training) & Ao, £ 416 2 Al 7ho] 7} ) soje] MY AU E ZPE 5
Ak =, A dA S A doll sl @ = o 9 Bl ©] A (link adaptation)©|
e S o

A7 R Edlold & Y] SAld 2 Faldko] Hl(beam)=
229138 (sweeping) 8l 71H, 2k ¥1 3 o (pair) Alo] 2] A E FEE S5k A
guE = ), o & 5, 7| AT A WS A star, vhdo] A7) A

Es
L 1. O
g5k 520 W 2 ahaA 7)o slo) Abelel A el E S 4

o

o]

o)
DA

Bl = = o)t} 7] 2] 2(200) L

EEY E2EWE &g A
GE210) Hl EFold-& Eall Al Hla Ak o] §l Alo]of] Al ¥ = ]
Hol & Zhzke] Ad A E S 7 Aot o] A5, Salde] Wiz Aol Wl
Abolo] AR E T FA& 35t 9 g

FAa] Aga ) Aol B AR 4 AT o & Bol, Be S99
H =

Apole] A ol 5ol b 2 ] Hloj & EA1S e y] AR WER AQR 5

Atk el 7] BEe AT o g7 AY o) o] 7bg £ 1 Hofo]

FRE A5 5 Ak olsel iz, 37] SA g 541 Abe] o] A o] Sol
Jo XA s

7hg E Rl HoE HA Ho®
L 20)) A E vhe} o] Wl Elo)yd g 3¢ A ute] rRksto], A7) Al
FA20)7FH A Wi Ao Z FaE W AV Al 8205 F3l 712 5200) Z
G2 210)2 T4 FAE 5
EH FU]A QR EYold o V7 @ 4
Egoldo] EZAYAY A E&7t ZAH A F-oll =, 714 7(200) H
Gd(210)2 ¥l EFol Y& Falstar, 4] W EFold =8 At 7]Hksto],
A2 FA2HE HA o
g, P ol gol e FAITE 2
%

AQGs A, A d8E& A= A H, 7] WA

of e o] & vk} 7] X 5 Abol o] A Aol et EE ol AY

2~ 7} (modulation and coding scheme, MCS))& 2 A3l A& 21| & 5= )t}
5 3a WA 52 3di= F A o fEH oS sk S U=

EESETIEN

ol el ol & a8z H S WEh = Al 2ot ©hA] $30090 4,
1A 51(300)= HEGBI0)E o] HAFEol 7Htste] Hlo|H & AT 4= AT
o E &9, & 3acl =A[E vkel o] 71451 (300)2 Ad Aol 7] HkEke],
MCS(modulation and coding schemes) 10.0.Z H|o]E] & A58 4= )T},

Z18] 31 ©HA] S305°0 A, 7] A 51(300)-2 ©Hi(310) = CSI-RS(channel state
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information reference signal) & 4 &+
&3 2o sh}o] drg g8 A%
S4sh=v] o) 49 2 Yok,

Atk A1 CSI-RSE= 3 7] 9] Al(cell)oll
Hi= A2, 2d JEHE

[46] £+, 714 51(300)-> CRS(common reference signal) & Y& 310)2 A5a %
AT} A7) CRS= & 7l o] Alof] &6t W& dihg 3] A5y = 7| 4
Q)
A

[47] A 83100014, 7121 =(300)2 S H310)E CSI 2] E E(report) & 2.4 & 4=

ATt ol & EH, 71253002 DCIE E-3 ©E310)= 7] CSI
X E(report) & 24 = Aot

[48] $305911 4 =41 CSI-RSE ©]&-38fo] ¥ = J B E YA F G (310)2, ¢
S315901 A4, 712 5 (300) 2.2 CSI | L EE A5 7 vt o & &9, @G0
CQI(channel quality indicator), PMI (precoding matrix indicator), RI(rank indicator)®l]
gt RS ¥9sh= CSI S| X EE 7| A 91(300) 22 A3 4= 3l

[49] A $32000 A, 712 51(300)> 4 -5 W3 2 F X (adaptive modulation and

coding, AMCO)& 8 & 5= it} & A A oo wh =2, 7] %] 5(300)-> 21 ¥ CSI
g] E Eof 7|Htste], MCS -2 WG s 4=

[50] o & 5, 7] A FH300) CSI 2] EE o) 71Hkato] MCS #8100 4 52
H A SE = ), whaba, WA §32500 A, 7] A F+(300)-2 W 74 ¥l MCS 552
o) E & A3 4= )

[51] Sk, & 3bol] A E vef o), ) A HlolH AFe] AFES
Aoz, & oA ol HS 31 a -5 9l
[52] o & 59, A 330004, G E@B10)°] & H HolEHE MCS 1002 A4

5= v}, Z1e) ar ©HA] 833500 4, @ ib(310)2 7] A (300) 2. 2 SRS(sounding
reference signal)= A& 7 ATh 71 SRS+ o W Ao FA S 343817
A3 A0 BN, 71X F(300)2 7] SRSE o] &80 A o FEF <l (thA] e,
T A AN ASFE A ~ASHE AT 2

[53] A 34000 A, 71 4] =(300)-> 2] -&-4] W2 2 515 (adaptive modulation and
coding, AMC)< 48 & 4= Qlt}. o] & &9, 71 %] =(300) 541 & SRSl
7]Hksto], MCS '8 & WA 4= Qo

[54] 18] a1 ©HA] $34500 4, 71 A 5(300)-2 T (310) = WA H ALFof o3
AHE AL 5 A} o & 59, 94 AE5Eo] MCS 5% 45, &
S35000 A1, Y (310)2 7] MCS 5% ¢ 7 tlo]H & A3

[55] SHH, & 3cv AS AH S Ao o2, Ha osiH ol ds
et ol & 59, G 310)9] ¥ o] Z(on)¥ <= AT, ©E(G10)S AE
N A 2~ (random access)E 5~ &} A H T},

[56] WA, @A §35500 A4, ©H310)2, W A A 2~ Al (random access channel,
RACH)E E3ll, 71 A5 (300) 2.2 Y MM~ ZefE& A5 o ot oo,

SEGL0)E Folo HE Ao AV Y AN L ZYfES A 5

T

U
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[57] @ (310)9] 714 (300)°l thEt W A 27F A g8k B9, 714 =5(300)

E}‘Q(BIO)E W5l oA 2 -5 FH(random access response, RAR) HA| A & 2 43t 4=

[58] ?_}74] S360°0 4, @ (310)-2> A% A ¥ 2 A ] (transmit power control, TPC) =

A

ATt A A 02, A7) RARO| B2 A] WH(310)2 A7) ) A~
L PES AEsh= ASAH S SIS Ao g 4= A
[59] @A S3659) A, G E310)2 7 HAE A= 07 RACHH 28 5L A4
2~ 0]
T A

[60] Tl WY A 2o A Fsl= A5, @A S37000 4, 71 2] =1(300)©]
H(310)E RARS A4 4= %
ZJE *‘E _J.'O‘]- }oq 7850161—3,: olq_‘

[61] W AA 2ol A3 dE(310)2, DA S37591 4, RRC 12 & 2 3h=
WA X 35 A8k 5= Qi)

[62] gHH, & 3di= 71 A7 (300)0] AE A H & Alojg oz, FA o HE o] dE
T eh= Uy S ek

[63] 2], WA §38000 A, ©e(310)0] 7] A F(300) 0. E Qoo ME A o7
o8& A5 = vk 12 a1 BA| $38500 A, @ E(310)- 71 A E A

(power headroom report, PHR)= H.313F 5= ¢}
[64] A $39000 H, 71 A= (300)2 A7) A E PHRoﬂ 714rshe], TPCE =3 & 4=
At} 18] At wA] §39590 A, 71 A =(300)S TPC commandZ A48 4= 91t
o & 54, %71 714 51(300)-= DCIE ©]-& 3} 7] TPC command &
GH310)E AT 59
[65] 7] $39801 A, %%(310)t A1 ¥ TPC command®l] 7] ¥k}, ¥ 7 ¥
HAEHe o dolgE Aad 4= 3)
[66] Tk ARt o= A e o] A3t A Aol & 2004 A g
Edold S WA A = E3a A 3dE B e P
o] Helo] & WA Aol o gt © =gt 7] Fo| AAFH AL A
[67] & o, Wl Edlold A 7|utste] A H Wlo] HA Hlo

Jol 2 5=a5hel, A 4 Wol tha 9L of gielo] Mo] op i A Y
] H

o
)
A
ox
o

P o] H o]
35 S8 4= A ") dbE W Eglo)yd Aatef 7HEste] AAH W],
A7 ol B ek Y Edlo]d e FAbH 02 saehs AN B aw 4
)

[68] TAACE, = da D & 4bS H A Hlo] AR AEE ] ol H
oy H o H e ehiz 452 & Al EAE wloT

[69] WA, 5 daol] A E vpe} o], vk @ VA5 H] Edlo|d A 3o

71dksto], A1 B 2(40) R A2 FA45HE AN o] Fo| I FAR AHFT 5

ATt o E =W, A1 B A40)9] 71 A& 4] A H (reference signal received

power, RSRP)-& -40dBm©] 3z, A2 & =1(41)9] RSRP= -80dBm ¥ <= 31t}
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[70] upebA], ek L 71252 7] Al WA0)E H A Wer AHT 4 9l

[71] A, & 4boll EATE 1ule) o], AAT AN Aol 2 o] 7] Al HAU40)E
HESE A5, AAH A dete] B o R AV] Al # =1(40)2] RSRPAL©]

Zrotd 4= ATt o], 7] A1 ¥ Z1(40)4] RSRP ¢lo| 2tol 3ol whe} <A] W

c

_>Ai

Edoldo] Egidnd, & ¥ VA= Nl Edold & =3 star, 21 d i}
7IHbske] 71 A2 HA@DHE A Heg A4S T A o EA .

[72] T2 g7 DA AL Aol ' o] o] E 7R, A7 Al "W A40)7F s A
o] 5ol 7Hg d= e WA = At whehA, G 2 VA5 EE e g
Edold& wdstaL, Ad o) 5ol M Fad HArtold v FAE A
Mo dAgst Aol & 5= 3l

[73] g G gl R sro) A2 "W =@5)0l el B of HE ol e g,

2 2 Wl thet Y= ool do] ol g o] 3] Ad A E S5 = gl
"o

[74] $HH, & 52 2 ¥ 5bi= Wl Edlo|d Aito] 7|vlsle] A4 E Wlo|, H A
Mol Ztstal ] Edeld & F7hH o2 38k A2 2d a8t
e WEh = =d ol

[75] 5 5a0] Al vhe) gho), Wl Eglold & 3 gk d 3t 7]

o] A1 (50) shtytel] EAHA &= A58
upeba, Hl E l‘é G8) A }e) v]dksto], v I V)25 7] Al
HAGE A Her 443 5 9l
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