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S910 ... Receive DCl including first TPMI from base station
8920 ... Determine codebook subset related to transmission of uplink
signal on basis of first TPMI
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(57) Abstract: The present specification provides a method for transmitting an uplink signal on the basis of a codebook in a wireless
communication system. Specifically, the method performed by a terminal is characterized by including: a step for receiving downlink
control information (DCI) including a first transmit precoding matrix indicator (TPMI) from a base station; a step for determining a
codebook subset related to the transmission of the uplink signal on the basis of the first TPMI; and a step for transmitting the uplink
signal to the base station by using the determined codebook subset. Therefore, there is an effect in that the degree of freedom for
selecting an antenna port increases to allow the flexibility of the design of a transmission antenna of a terminal to be increased.
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54 TH(5G: 5 generation) new RATO| A &= &= 49} & 2}7] £HH](self-contained)
MBze Q) 425 adstar 9l

4o A W57 (A& Qe 2~ 0)2 sHaFE A(DL) Aol 9498 YER AL,
AR G (A QlE 2~ 13)2 43 E A(UL) Alof 498 Yebdth &4
FEAIZE gl 99> DL HolH As2 Al AFEE 5 a1, =5 UL HolH
A A8l AHEE 5 vt ol § =29 54 & 7o AH sz <)
el A DL A %3 UL A &o] a2 o2 d) o], A H 329l Ujof A] DL
to] B 7} A4¥ 31, UL ACK/NACKS 5219 = 9lt}, A3 o 7 folg A4
ol el Aol ol Bl A AE7HA Ael= A hE =0l A W, o] & Q& &
tlol B A9 latency 5 HA&3He 4= U Th

o] 2] 3t self-contained A H. XX | @] -0 A 7] X =3} UE7} 4241 E. = 0] A
FAREE AS 3y s FRA R FARER S B 98 ALE
M (time gap)©] 2 R3}t}. o] & $35F] self-contained A] B3 H| ¢ -320]] A
DL A ULE A 3= Al H 2 A4 OFDM A &-o] 7FE= G-7HGP: guard
period) &= A A % Al H

M

ol 2 77 Wl 5 Wl (Analog beamformin
2] 1| B IH(Millimeter Wave, mmW)ol| A= 3}4Fo] Fhol A A &< w1 4 9
t}=7l o] Qe Y} 2 A (antenna element)®] A X| 7} 71531} =5, 30GHz ) & o] A
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[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

IS lemEH 4 X 4 (4 by 4) cm @] 3 H (panel)©ll 0.5 FTH(lambda)(Z, )
Ao 2 2.2 Ml & El 2 % 64(8x8)2] antenna element A4 X] 7} 7} 5 8T}
2 P2 mmWOoll A= tF4=71 2] antenna elementE AF-8-3Fo] Wl 3ET(BF:
beamforming) ©|5 & o1 AW A5 F7HA 7] A Y, <=8 (throughput) &
Fole il g,

o] 74 -$-°l antenna element & = 24 1}Q] 2 Q) 4) - o] 7l E EWAY
- (TXRU: Transceiver Unit)& 7FAH G315 24 B2 540 Y127 o]
Ve sbet. 22 v 1009] 7] 2] antenna element Xl TXRUE A %] 8} 7] of i=
THAS A AFA o] ol A= A & 2| ®vh 12 2= huho] TXRU
t}=71 2] antenna elementE- 1|38 3FaL o} 2 71 91/ A] 3 E(analog phase
shifter) = W (beam)2] WS A3 = W2l o] A1) ¥ a1 91t} o] &t analog BF
Wale A o Aol Qlof A FFte] beam TS WHE 4 o] s A A
BFS & < glth= @l o] 9

U] x] & (Digital) BF2} analog BF2] F 3+ & Bl 2 Q711 2] antenna element 2.t} %]
7H==<1 B7H&] TXRUE k3= 3ol H 2] = W] ¥ " (hybrid BF)& 212 5= QU T}, ©]
733-o B7) 2] TXRUS} Q71 2] antenna element2] $172 Wkl of] u}jg}i] x}o] =
DA R, Ao AET 5 3= beam @] W2 B o] 3k A §H¥] Al T,

S Z=3}e] TXRUS antenna element®] 9172 HWH2 o] o 3% %] 91

o}

5+ &g o] A8E F e FA SA A LFH A ERAAIY FU
o Al gHLY

TXRU 7}d }(virtualization) ¥ 22 TXRU 2| &9 213 ¢} antenna elements 2]
=9 A% 2] #AE YEFAT antenna element2} TXRUSF2] AF 3 #HA ol wfe} &=
5(a) 2} 7o) TXRU 7H 8h(virtualization) .9 FA-1: A B v H-&

3 9l (sub-array partition model)¥} = 5(b)2} 2©] TXRU 713} 2 &l 5412 A <
o1 A (full-connection) X2 & &= = 3}

% 5(a)& Fxstd, A B g 3 2 d(sub-array partition model)2] 73 -3,
antenna elementi= UF5- 2] ¢te|Y @4 I 0% B3, ZF TXRUTE 13 =
st o} A A H T} o] 74 -$-¢f] antenna element= 2] TXRUO 7F &4

% 5(b)E F2ed, A9 o A (full-connection) 79 2] -, 5 2] TXRUE]
A7 A3 o] @A o] oty & A= QREY a4 o] mjd)e AEHT. =,
TXRU7} 2. Qe Y elementol] 12 H 21-& Vel o] 7 -5-of <tE|Y
elementi= 5. TXRU® ¢1°4 AT},

%= 5914 g 89 & (column) W M7H 2] £ H 3k (co-polarized) & 7HA| =
AU 8 4259 F4 A s WE otk wiz F Y TXRU 713} 7154
W ] (wideband TXRU virtualization weight vector)©| ™, W= o} 2 1 44
A] 3Z B (analog phase shifter)ol] 9] 3l 53 %] = ¥4 W E & YeElA T <5 well 2] 3
analog beamforming ®] ¥3Fo] 24t} x+= M_TXRU 7] ¢] TXRUE 9| 21 &

°|

1

i)

.
o b

ue
=

|

ki
T
z

ko
1%
o
>
of Ml
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[108]

[109]

[110]
[111]

[112]

[113]

[114]

[115]

[116]

[117]
[118]
[119]

[120]

W Ef o] .
o] 71 A, el EE ¢} TXRUE 9] v F-& AU (1-to-1) 3=
At Th(1-to-many) ¥ AT}
5= 59 4] TXRUS} FEL @4 3t
NA 5 HoF= A Wol a1, B dhdo] o]0 ghA = -2 ofn] =9
T o) A o] Hrof t}-okal = TXRUS} QHEILF 2.4 7He]
v ol &= Bk o] 5
W3k New RAT A| 2Bl of] A
],

PRI WEYS

)
ol % g
o,

Ot

A" e 2348 s d 5 Aok ZH o] 9

He g slolH = Y1 2= N/ ERAIY {-5(TXRU)I MY o] &2 4
otelUZ %dE 4 o) 2 H Hldo| A AEe L) dole A5l tigh
O " xS NbyLdd=E 5d4E 5= 9la1, o] 3 |gE N7 o tAd
NE=TXRUE A ofd 21452 HEH S MbyNJH2 3 ==
ol 21 WIE T o] Ag¥.

Lo - go] 84 5 = A
e Aol A stol e = IR 25 =4 315 = ot}

6ol HAE Yo = LAY o), ob 21 W] Ji = NS A &
o A gkt

New RAT A| = Blof| A= 7] A wo] ol 2 T HIZ ™ & Al vhel 22 WA e 4
NEF AAste], 54 Aol YA gk vhdol Al K & 3
Al ah= whaFo] a1 AL T} Yo7k, B 60l A
RF ¢FEl U= 3ito] obel ) o Y (panel) & A 2] 8 W], New RAT A| 2~ Hlof] A =
ME SYA Sl stol By = Ylzn] o] A go] 7hssh Lo ety s d &S

R L S E )

g 4] A B (CSI: Channel State Information) 3 = 4

3GPP LTE/LTE-A A =8l ol A =, AR-&2} 7| 7[(UE)7F A 3] A B (CSHE
7] A FH(BS Bz eNB). Q& K185 & A o] ¥ @)t}

CSIi= UES} QtEl Y X E Abolo)] A ¥ = FA Al Y(F2 J a1k she
A4S Yeld = = A B E S o & 59, @ 21 A A AKRI: Rank
Indicator), 3= 2] 7% 3] & %] A ZHPMI: Precoding Matrix Indicator), 2 g 2
A A ZHCQI: Channel Quality Indicator) 5 ©] ©| ¢l 3l &3tt},
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[121]

[122]

[123]
[124]
[125]

[126]

[127]

[128]

[129]

[130]

o] 7|4, RIx= A € o] ® A(rank) 4 HE HEF W, o]3= UE7}F 5L A {3k
AHAE Tl AlskE 2EH e A E o gt o] k& A d o] X1 5271 (long
term) ¥| 1%](fad1ng)°ﬂ o] &l F < x]of 737“&] T E2 PMI CQIK.TF AyH2 o 2 ¢
71 712 7FA) 31 UEO A BSE J =gt} pMIE= A 33 E4 S kol 3t
oz A% o 7HA 4S-1](SINR: S1gna1—to—Interference—plus—N01se Ratio) 52
H E 2l (metric)S 7|2 UE7F A S 6= 28l 79 oldl A~ 5 YEdT. CQLI=
A el A71E e = Lo R dubA o 2 BS7FPMIE o &3l& 1 95
iz 5741 SINRS 2] 1] g},

3GPP LTE/LTE-A A| Z=8lo| A 7] x| =& T} <=7 o] CSI 32 2 M| ~(process) &
UEoN A 788l 52az, 2} E R A 220)) tf3F CSIE H.al jE2 5= 3l o] 7] A CSI
ZRA A=V AFLRREH NS FH SAHE 98 CSI-RSS M 548
9]+ CSI-7HA] 574 (CSI-IM: CSI-Interference Measurement) A1 © &2 -4 F T},

2 & 2 3 (RS: Reference Signal) 7} Sl(virtualization)

mmW ol 4] analog beamforming®l] 2|3l ¢+ A| & o] 3}1}-2] analog beam
ek o 2 vk PDSCH A5 4= Qlt). o] A5, sl whake gl dF 42549
UEOl Al RE 7| A =5 . 2 7 g dlo] ¥ HFo| 7Fs3slA €. 331‘3?-— Q9

whelA] QFE L E E W 2 analog beam 32 th 2 7] A4 3o 2 4 o] analog
beam ¥ 3kl 1= thr o] UEENAl s Al tlolH Azo] 3= 3l
5 7& E A A Xﬂo]'o}b ol A8-E = gl ol iH%(beam
sweeping) &2+ & o & e Lol
5 6o A A gk upet ol 7] ]%O] o] opd R T & ALEshE AT
G 2 G Al fEl kol R T Wlo] thE 42 §l7] witel Aok 57
X

M & (Synchronization signal), A] 22 8] A B (System information), 2 3] ©| % (Paging)

& 4l ek o 28 Qo] £41 /1818 /M s de

soll aiA = 5 B ZQlol A 7] x50 A &8tz Hao] ofd =L
s =)
2939 2ol a1 ¥ AL

T 78 stk A As erzqoﬂ/q 7] AN D A A8 AR o) el v A~
&2t o ol & et & 704 New RAToM A28l ARt HRE 7]~y
WA o8 Agy = 2o 4 A= #) '€d)-& xPBCH (physical broadcast
channel) 2. & & A 3} T},

ol ), g 415 ol M = The ol ol &ahiz ohd 2 1 MBS BA
A

AFE = glom, ofgR 1 o mhE A d S 437 8l &= 70 =A]H vl
2ol (5A otey gido] t-gH5)dd ofd 21 o] 8o Ay = Fx
A &AW 221 5 (Beam Reference Signal: BRS)E =9 5= Weto] =9 % a1

437 BRS= B429] Qhelv} =] oha) 4 elE 4 9lom, BRse] 7 ehelnt
(o]
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[131] o|u], BRS&} = Gl B7] A& = xPBCHY= € 9] 9] vhd-Eof <] &) A
ASH =27 FAE S ole S old 2 1 Y] IF o] BE old =g
Hlo] 8% o AgE 4= A}

[132]

[133] RRM £#

[134] LTE A| 2~ ¥l o) 4 = Power control, Scheduling, Cell search, Cell reselection,
Handover, Radio link or Connection monitoring, Connection establish/re-establish
5 9] ¥385F= RRM & 212 A 3t}

[135]  owl, 49 A& gibol) Al RRM 5212 53517 918 =4 3k<l RRM
measurement 4 .5 QA3 4= o)

[136] o & &9, W2 Z} Cellol] tll ¢t Cell search 4 X, RSRP (reference signal
received power), RSRQ (reference signal received quality) 52 A X & 73}
A Sl Al Bargk 4 Q)

[137] T-A A o2, LTE A =8l ol A T2 Serving Cell 2+ E RRM measurement &
A gt 9 AlF AN EE 'measConfig & A5 W= WS 'measConfig el ket
RSRP E3= RSRQE 574 ¢t

[138]  RSRP, RSRQ X RSSI®| A o]i= o} #f &} 7t}

[139]  -RSRP:RSRPi= ¥ 54 Fat5= th Z Yo A A 54 V[ 55
Aeshiz A 249 Ay 75wl tHat A ¥ F o= geojd 5= 3lrt.
RSRP 2745 913l & 54 el Hd 2 A% ROZFAFEE 7 ATt dido] R19]
o|-& 7Fsatth= A& A E A A HE & A= A7, RO F7Fete] R1=
A-g-5Fe] RSRPE 2 AT 4= 9lth.

[140] RSRP2] 7| =4 (reference point)= W'd2] QHe| L} AU E 7 & 4= l T},

[141]  FA17] thel W Al (diversity) 7} dhtol] of aff AF&5] = 29, 21 gk ¢ o] 9
N ol A E] Bl ] o] off -5} RSRPE.T} Holx| = ke T},

[142] -RSRQ: 7| A& =41 # 2 (RSRQ)2 H] & N X RSRP / (E-UTRA 4H&:3}
RSSDE 74 o] ¥ ™, N-& E-UTRA RE5-3F RSSI 54 o] & 9] RB o t}. #-#}<}
R SAE FUd3 A £5 I TS T3l A Hofof g

[143]  E-UTRA W53} 541 215 25 A7) (RSSDF= QFEI U X E ool T Z22
AES Z36h= OFDM Al B0l A vk 54 1 F 4 AE(wnel A& e
SA e Zol A N e A 1A A I, D F e o & Edtehe BE
A2 HE UEC o8 550l o8 4"

[144] A AT AZEH ] RSRQ SA LS A8 5 M H Lol S
U ER = 4§, RSSIE A E A H = ¢) U2 & OFDM 4 &l 3l

[145] RSRQol thdt 7| =& whdro] obe L} A Y E| 7} ¥ of of &t}
[146] A7) trolv] AJE] 7} kol o) &f] AL-8-5] = -, Bl H gk d oo A
] [
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[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]
[156]
[157]

[158]

RSSI: RSSI+=
HAstE d A

g 1o o) Aol 1 g E ol A 52170 A
ghatol 240 1 goje] A g ofw g},

E}O]‘ﬂ*]ﬂﬂ %%Oﬂ ol 3l Ab-8-¥ = 75, EJ— H %}o Aol 7H T4 ]
QFE U} B X o] o §3F5= UTRA BFE 9} RSSIH.U}F SrofA] 3= o H ).

ol ¢} & A oo ujg}, LTE Al =8l ol A & 23F= ©' -2 Intra-frequency
measurement$! 7 -9, SIB3 (system information block type 3)¢| 4] 1 %% = Allowed
measurement bandwidth ¥ IE (information element) & -& 3ll, Inter-frequency
measurement$] “d --°ll == SIB5°l 4] A % %] = Allowed measurement bandwidth-&-
=3) 6, 15, 25, 50, 75, 100RB (resource block) % 3Fu-ol] o -5 %] = Bandwidthol 4]
RSRPE A ES 5|8 W3 5= St}

T = Yo A2 IE7F 818 4 -$- Default® 2 A DL(downlink) A| 2~ 8 &] =31}~
Ao A - o] == 4= qlrt. o], @&o] Allowed measurement bandwidth S
TJ&:@%”?$4HqﬁgmMMmmwMWMWmmmmiﬁﬁﬁﬂ
&l d gk ool A 25 7l RSRPE] b2 A = At

thek, Serving Cell©] WB-RSRQZ A 2] ¥ = IE& A% } , Allowed
measurement bandwidth-2- SORB ©] Ao 2 A A 5hH a2 A A Allowed
measurement bandwidth®l] o} 3+ RSRP 4k-& A48}k kJQx}ﬁJﬁﬂﬂ
o 3l A1 += RSSI bandwidth®] 78 o] o] wpe} whiko] =21 7] 7} 2h= F= 3k o & of A
= o] =&ld 4 9l

58 & ‘3“1]7\1 ol 7\1 A < 3}L Hol 2184 4 3l+= <l 4 E(Antenna
Array)®] ¥ ol & Y E+= ]tk

5 8ol A dutsly =d o}Eﬂl%‘79§§(panelantennazuray)%f VAYAaS|
5= v €1 (horizontal domain)¥#} % 51| 1 (vertical domain)®ll Mg7ll, Ng 7l €]
=z FAE 4 9l

oluj, atrto] o d-& 247 Mo 9 Oﬂﬂr N7j ] o= A, & 8o A<=
X-pol RFEIU7} 7RG ¥ Sl whebA], & <tEH Y A2 E ] T4+
2*M*N*Mg*Ng/| = -4 = + St}

F

O

°] 3}, LTE UL(uplink) codebookol] thal| 3 4 W A] 3 85 Fa1dto] A Hof,
F 4 WA & gellA
v=1
& golofe] A%} 149l A& o v g,
1% 43= QFE|Y} ¥ E (antenna port) &
{2021}

ol Aol e 2ol A& ek
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[159] [3%4]
Codebook index Humber of layers
=1 =2
0 1 H 1 {1 0}
V21 J210 1
1|1
21-1
1|1
217
1|1
21-J
1|1
210
1 [o
’ all -
[160] 3 5% v-18 7Fx] QFE|Y X E (antenna port) & {0.41.42.43} Aol A 7 o] o gt
2o oe] & ebct
[161] [3%5]
Codebock g
ihdas Numbér of layers Y
(1] 1 (1] [1] 1 1 [1] (1]
0 - 7 L1 1)1 et 17 L I I A I I
2 1 20 201 | 2]- 2|1 2| 2| -1 | 2|-/
-1 J L 1] = /] J 1 - /] -1]
1] 1 1] 1] 1 1 (1] (1]
1[-1 1|-1 -1 1|-1 1\-J 1|-7 1 -J 1|-J
g1 2z g2l 2 2 2 ] 2 ] 2]y
L1 -J -1 L J ] ~J -1 L J ] |1
1 1 [1] 0 0 0 0]
10 110 10 1| 0 1)1 11 1)1 1] 1
16— 23 200 | 2=t | 2l | 2|-J]| 2|0 2|0 200] | 2|0
0 0 0 | 0] 1 -1 j -/
[162] 3 3 E (antenna port)E (40,4142 43} Aol A A %o off gk
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2

16

Number of layers Y

6]
Codebook index

YA
ar

fi%e] o
= =
,q _O o O 1__0 o O 1__0 — O O, ,q
O O
M..ﬁl O - O O = OO Ol O O O M..ﬁl
r " — 1 — O = = ] @ o — |
S - o | =, © H_Al L 1L 1L ] H_Al
— o T o|l—~o o 7 Nro ﬂg Nro
L 1L ] U T 1T 1T 1
M, Dl — o o|l— 0o o o|l— o o o H
" 1| r 1 . o <.
o0~ | o | = = O o W.lOlO..OllO..OOll, r
— f— Oe a — | e — | — | e 0>
_1 [en} | O__l oS O __ <L pos <L ﬂ-
— e — | EE Yo 1 11 1 EE =
fan Gl ©© o o~ oo o~ o -
= = o)
T 1|1 : Q o o~ ol — 0o o|l—~ o o o o O
: — — . A g, —
o — o Tlo -7 o o @ _ _ - = WO o o —
- - - - m 1m _1 | (el O__l o O ___O —_— O _, m tle o - o
L _ 1 L _ 1 m =3 — | ™ — | ™ — | ™ m Lo
— | — | = N = e o = O O
/n(a\ r 1T 1T 1 /n(a\ o) — O O <O
| — 1__0 —_— 0_ & —le
< < Wi o o - ol o o|l— o o o Wi @
—_ —_ — — . . b
_ (=) O__ o o ) ‘ul ‘Ul - — 0 o|l= 0 0 ~lO = 3 — ,ul ‘Ul £
— | ™ — | ™ Ja— —_— m
ey — | — | — |~ [y
o7 NG
oW x o "
8 A
o 0 ™ g 4 ™ =
— ol T . ™ o~ o = .
. R
| ! I %o o _ ! | 1 o o <
~ O
o~ HT#. — | O o] HT#. — |8
g Q gl oo )

[
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[163]

[164]
[165]
[166]
[167]
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=0

= =

(s}

3l A 2o,

3t

WO 2019/050329

[168] T}£-© % NR codebook ¥ Alatel] o3l {FHefs] 4w B, - g Al A ol A
AlQbstE A E& A e ol A 2] o= A Er

[169] DFT-s-OFDMol| tjj 3l], 24 t}] & (wideband) TPMI(transmit precoding matrix
indicator or transmitted precoding matrix indicator)TH-& AF-8-3H= 7 §- 2Txel| o 3l
ol (3 9)oll A == 1 3Z 2] Z U (rank 1 precoder)E AF-8-3HT},

[170] o714, 2Tx= 270 @] FElL} 3 E (antenna port) 52 53 A535tE A9 5
ojn & A d 4 At

[171] o] ol A ol A AR 3= ‘codebook index'¥= TPMI index'S 2] | &+t

[172] 471 TPMI= 54 antenna port 7ol 4] 482 A <% 3Z 2] I U (transmission
precoder) & A Al 6}7] Y8l AR ¥ = Ao =, L] Ay W EE X (precoding
matrix) 5535 =9 Z(codeword) 5.2 FdEH 5 Q)

[173] [3%9]

Codebook index bumber of evers

v=1 =2
111 1

° fu 2 H —11]

1 i{ R [? 1.]
2 -1 21 )

2 LF 1 [1 0
217 210 1

. L{ ! _
207

4 LP _
210
1 10

i fM -

[174] 2Tx°l th&ll, Rel-1591 4 TPMI, SRI(SRS resource indicator), TRI(transmit(or
transmitted) rank indicator)E A E38}7] Y8 wh-HdH o2 AR AV E X =
single stage DCI(downlink control information) & A}-8 3§+t

[175]  TPMI, TRI & SRI7} A3+¥ A DCI 17| = single stage DCI®| tf ¢t PUSCH
AR g o 7 g x| R] ek =

[176] UL MIMO 7}t UEZF 241 o] A< A Q1 (transmit chain) < -3+ coherent 541 &
A AT 7 A=A 5 A E8k= UE 582 5438tk

[177]

[178] ol s}, & A Aol A AQtek= NRIF & 27 o)l 5| DFT-s-OFDM(Discrete
Fourier Transform spread Orthogonal Frequency Division Multiplexing)©] AF-8-%] 1=
74 -, codebook-= designd}= Wi ol thall t}Fst A A] o

[179] B i A| A o] 5| A}-8-%] = antennat= antenna port = antenna element 5-S-

L ERU ™, A E o] H o & 93] 'antenna port' 2 3§ 8}7] & gl
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[180]

[181]  A1AA o

[182] Al 1 A A] o= DFT-s-OFDM 9] 4Tx codebookS 3 10 HA] 3£ 19, H1= 0] 9]
ghew TA sk ol et ol

[183] LTE Uplink codebook 2] 7 -F-, ¥ rankE 2] TPMI7} joint encoding ¥ 1, DCI €]
overheadE 0| =& T A ¥ M rank 12 247 9] state & = -4 = o 3t}

[184] NR<2] 4 $-, DFT-s-OFDM©] rank 15F X| 18} 2.2 327} 9] state 52 5.7
ARgato] L granularity S 5o 1 A5 ol S5 T o Ut

[185] 18], Y R 87 9] state B2 1-port selection, 2-port selection 2 /%= 3-port
selection T =2 Z3to g FAlE 4= q9lom ol % 10 WA F 19+ ¢] 9
A &S e

[186] 3£ 102 rank 1°]] Ul &+ 4Tx DFT-s-OFDM codebook ] ¢ & & L}E}ic.

[187] 3£10]

Codebook o]
Chdew Number of layers
1] 1 (1] (1] 1 1 1 1
0 - 7 11 Lt 1 It 17 1y 17 1
2] 1 2| 201 | 2|-j 2|1 2| 21| | 2=/
-1 J L 1] |- /] J 1 - 7] | —1]
1] 1 (1] (1] 1 1 1] (1]
-1 1 -1 1| -1 1|-7 1|-7J 1|-7 |-
— = —_ —_ —_ —_ —_ —_ —_
8 - 15 201 | 2 20-1] | 2| =] | 2|1 2 2l -1 | 2]-y
L 1] |-1] J - -1 L J ] | 1]
1 M1 1 o o 0 T0 ]
110 1|0 1|0 1|1 11 1|1 1] 1
16 - 23 201 2070 | 2]-7 200 20 0 200 210
0 0 K 1 -1 J -]
M1 1 1 o I 0 0
1|1 1 V7| ] 1]-J 1|0 1 10 1] 0
24 - 31 | — - L e 1 L 1
210 2 210 2 211 2 211 2
K K |1 Bl J —
[188]  ©o]F oAl 11 WA 199 A9, T HA0-23 indexE 2 3 109]

0 - 23 index& :LEH?._ AFEEH= Ao @ H 31,24 - 31 indexdl] S8l
FEL(EF IZEL]E E= precoding matrix)-> O} 2 ZF 79| AbS =72
ket

[189] 3 112 rank 191 o) gt 4Tx DFT-s-OFDM codebook 2] &= t}& A ¥ & Vel T

o
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[190] [311]
Codebook o=l
index Number of layers Y-
1 1 1 1 0 0 0 0
0 0 0 0 1 1 1
o4 - 31 1 1 1 1 1 1 1 1
210 210 210 210 201 2|-1 2|7 2| -7
1 -1 j —j 0 0 0 0

[191]
[192]

[193]
[194]

[195]
[196]

[197]
[198]

[199]

[200]

off F12E F1B3= VI 10H F 119 2F o= 7AE Ll E vetvd.

3% 125= <tE| ) A Bl (antenna selection) =351 2] AF{-%=& 3 7| 3}3L (Tx antenna 0,
1,2,3H Fol A 271 2] antennaE 'On'S W], Tx antenna 21 3} 3t 2] 233} Tx
antenna 11 3} 21 o] 233 ¥ 7)), 550 %I antenna port Z=32] codebook
granularity 5 =¥ o A o]t}

=, 3 125 1, -1, , -j©] QPSK co-phase& 31§t}

3 132 3% 129 HEl &, 20 % antenna port 32| co-phaseE 54 75>
(e.g, 27N, {1, -1}, = {1,j} )& AF-&3FaL, "On" ¥ = antenna port 2] Z?’}%
F7HA AL el Al et

3% 12+ rank 1°]) o) 8 4Tx DFT-s-OFDM codebook @] &= U}& & ¢ & L EFATE
[3£12]
Codebook o1
index Number of lavers
1 1 1 1 1 1 1 1
1 -1 -7 0 0 0 0
04 - 31 b 1 Ly =7 L 1 1 L
210 210 210 2 210 210 210 210
0 0 1 i -7

¥ 132 rank 1°]] t 3t 4Tx DFT-s-OFDM codebook @] & T} & A | & vJebI T}
[313]

Codebook el
index Number of lavers
1 1 0 0 1 1 0 0
04— 31 l,l 1 -1 1»0 1 0 1»0 1 0 l,l 1 1
210 210 201 201 210 210 211 2(-1
0 0 1 -1 1 -1 0 0

QhAl A3 310 WA 3 139] antenna port 'On' '2/5E = 'Off =352 4Tx ol A
270 ] antenna portE = A ¥ 6= 55 L5 S, 3 14+ 4Txo A 170 2
370 9] antenna portE A ¥l sl A ¥l & e

o] ¢} o], antenna selection ZE 52| A4H -2 (7] A =< 2] $H) wideband TPMI
Z1<& A1, 2} antenna port £F2] & delay = Q135to] A5 A3p7p A sh= 41,

ARAE=ACE gNB)% o] ¢} antenna portE & A]°l] 2 %:(antenna port }+ UL coherent

transmission) 3 7 Q1=X B FER-S el 1A% 5 i ol
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[201] 3% 14%= rank 19 o} 4Tx DFT-s-OFDM codebook @] & th2 A 8] & Ve T),
[202] [3%14]

Codebook index Number of layers U-l
1 0 0 0 1 1 1 0
0 1 0 0 1 1 0 1
54— 31 1 1 1 1 1 1 1 1
210 210 211 210 211 210 201 201
0 0 0 1 0 1 1 1
[203] 3 15+= rank 19 o 3k 4Tx DFT-s-OFDM codebook & ¥ T} & A ¥ & et}
[204] [3%15]
Codebook dndex Number of layers v=1
1 0 0 0 1 1 1 1
0 1
e 1 oy fafopbafrfbar bl
2ol 210l 2l 2 ol 21| 2[=] |21 2|
0 0 0 1 0 0 0 0
[205] 3 14 2 3K 155 1-port selection®] 73 -5-, T 9] battery saving©l] T ¢ &7+
=A%, kel amay gain 78] 9% 2aho] s sl 4 5 9l
[206] w2}, 1-port selection®]] tf g stateZ- 3-port selection®]] 3} stateol] T
s ol nelE 4 2lev], ¥ 169 ¥ 178 ol el & b,
[207] =, 316 2 3 173 2], port selection®l] A =5 -5 A& Wike] Tx
SFEl L} A Aol ) 3 flexibilityS Z7FA1Z 4= 9= o] 9
[208] 3 16+ rank 1] Ul &t 4Tx DFT-s-OFDM codebook ] % E}E L = eI
[209] 3 16]
Codebook Gy
index Number of layers
1 1 1 0 1 1 1 0
oq — 31 LPhpp iy popp gty 1 ot
2|1 210 2|1 201 21 -1 210 21 2] 1
0 1 1 1 0 -1 -1 -1
PI0]  RERS AR TERS FAE 7 2r s el e
2 [Eat3) /\(Euchdean Distance)E & | 3}sti= Z =S =& A Esh= W of o}
AAE 5 9lt),
[211] A7 A, 71 &2 ¢t Y =¥ 2~ (Euclidean Distance)+= o} 2l 73}2] 29} o]
eI
[212] [F22]
Dist(a,b) = ||]a — b]|
[213] 7|4, a%}t biz &Y g 4ol & 7} = HE](vector)©] T}
[214] 71 metric(7 82 2)& o] 831+ 7 -9, Euclidean distance & # tf] 8} 5} =

20

codewordi= 3% 179 codebook index 24 - 279 4= 9
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[215] O] F, 574 A WA antenna port 7S AR-E5HA] Lo Z o]l E e 7 18 E
¥ 195 T 55 )
[216] 172 rank 1°]] O] 8t 4Tx DFT-s-OFDM codebook 2] 5= T} A &l & velwic).
[217] [3%17]
Codebock el
Chdey Number of ilayers
0 0 0 0 1 0 0 0
R llllLllll. L{of| 1|t f1jo]]1]o
200 | 2|-1] | 2] J 20—j 210 2ol 2/1]]|2]0
1 -1 —j j 0 0 0 1
[218] 3 18+ rank 1°]| tH 3+ 4Tx DFT-s-OFDM codebook | & tH& A & & Lttt
[219] [3%18]
Codebook -
S dex Number of layvers
0 0 0 0 1 1 1 1
pa = s | LV PA U L s s
200 2|-1]] 2] 20-j112]0 2000 2]0 21 0
1 -1 -J J 1 -1 j i
[220] 3% 19%= rank 19 o} 3 4Tx DFT-s-OFDM codebook @] & th2 A 8l & e T)
[221] [3%19]
Codebook vl
tadae Number of lavers
1 1 1 1 1 1 1 1
Sn -~ 31 L—l l—l l—l l—l l—l l—l L—l l—l
2 20-11| 2] 20-711 2] 0 200120 20 0
0 0 0 0 -1 ] —J
[222] A2 4A] o
[223] A 2 A Al o] = DFT-s-OFDM 2] 4Tx codebook @] 74-3-, k2] A 1 A A] o &
IS x3el7] Y38k, & U £ bit-widthE 7FA] = x-bit (e.g., x=6) table-S-
T8k W el #ek Aot
[224] LTE uplink 4Tx codebook-> TPI(transmit precoding indicator) % TRI(transmit rank
indicator) 7} joint3}A] A| A ¥ 2L & 6bit7} E Q }},
[225] A 1 A A] o = o]l th3F signaling overheadZ =017 Y3}, 5bit o =2
T BhE & Alorskt,
[226] Al 22 A] o= LTE Al 228 7} %<1 3 bit-width S 7F<] v, rank 1] o 3+
granularity 5 B.UF 54 8HA| 774 5h= WA S Al Qg
[227] 3£ 200014, 16 - 31 index= 4Tx S BF AFE3F= 74 99 granularity S 54 517
al7] 9lste] 27k k.
[228] =, A2AH 0, 1,2 Tx2] co-phaser= QPSKE AR&-38FH, 31 Txoll 438t &
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1711 €] granularityS 7}*] = co-phase & AF&-31 S U, 3 209] 16 - 31 indexs= 31
Txoll & 3F= co-phase?] granularity & 2'2 S 74| 71 2 §-0]t},

[229] o] %, 3 209] 32 - 639] indexE < antenna port selection®l] T $F T = 9] = of
J-g gl

[230] 3 202 rank 19 o 3k 4Tx DFT-s-OFDM codebook & ¥ T} & A ¥ & e T}

[231] [3%20]

Codebook g
iy Number of layers
(1] 1 (1] [1 ] 1 1 [1 ] (1]
S VR I O A B L 2 R 1)
20 1 210 20-1 20— 201 20y 20 -1 20—
1] J L 1] |-/ J 1 -7 | —1]
(1] 1] (1] (1] (1] 1 1] (1]
1-1 1]-1 1]-1 1|-1 -7 1|-7 1= 1|—J
8 15 20 1 20 20-1 A 201 2| J 2] -1 20—
L 1] .- /] | -1] L/ ] - /] -1 L J ] L 1]
(1] 1] 1 1] 1] 1 (1] 1]
1 1 1 1 i i i
e - oas | AT LIRS AN AR R
211 20 20-1| | 2=/ | 2]1 2| 2| -1 20—
-7 = | J | 1] | -1 j | 1] | =]
(17 (1] (1 1] 1] 1 (1 1]
-1 -1 -1 -1 —J - —j —J
b o |1 1 1 AR IRy
201 2| g 201 2(=711] 2|1 2] g 2012 -
| J 1] |=J | —1] 1] - | -1 L J ]
(1 1 1 1 [0 [0 0 0
110 110 1|0 110 1)1 11 11 1] 1
3239 0 S| | 2] | 2lsl | 2= | 2ol | 2] | Zlel | 2o
K 0 0 0 |1 -1 J -
1] 17 (1] (1 0] (0] (0] [0 ]
1 -1 i -7 0 0 0
so —ag | LIU[L AL Lo .
210 21 0 210 21 0 21 2 211 201
| 0| | 0] 1 0] | 0] 1] -1 A | =]
(1] 17 (1] 1] (0] (0] (0] [0 ]
0 0 0 0 1 1 1 1
se _es | L[O]] 1 o/ 1 1 JIREI Y
210 21 0 200 | 2]0 201 2] -1 2| 2| -
1] | —1] A -J] 1 0] 1 0] 1 0] | 0]
(1] 0 [07] 0 (1] 1 (17 0
0 1 0 0 1 1 0 1
ce - es | L L 1 1 1 1 1
210 210 201 210 21 210 201 21
| 0| 0 1 0] 1 1 0] 1 1] 1
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[235]

[236]

[237]

[238]

[239]

[240]

[241]

[242]

[243]
[244]

[245]
[246]

[247]
[248]
[249]

A 3 A A] o] = antenna port selection (,C,, L=1,2,3,4) A/ A| o] 54 0 2 A} &5 =
TPMI 13} %71 TPMI 19| ]3] 41 8l ¥ Tx antenna port®| port combining
codebook TPMI 22 T =30 X A€ 4= T},

A 3 A A] o = (antenna) | ' (panel)S- selectiond} a1, A B ¥ =} d o]l A antenna
port®l] T &t codewordE A8 = A A= 482 5 Q).

Al 3 Al ol]i= TPMI 13 TPMI 27} DCI W] A1 & & field= #| A = W, TPMI
29] sizet= TPMI 191 tfl g+ 2] &4 (dependency)E 7+ 5+ )t

A7 Al 3 AA] el A TPMI A A& A g bit-width7} 7FH 5Fe] & T
a5 4 < signaling®] 7Fs 3l A = A4 o] 1S, DCI size7} 7HHA 81 7] w3l
©] & decoding3} 7] ¢l ¢t ©@o] H3 L7} ol 423= gl

TPMI 19] -4 o & E°] X-port ) 4 -5-, X-bitmap (e.g., X=4) 2.2 T = o]
ko]l port combining codebook ©] 4] -8-%] 1= antenna port(s)E A Al & = AT}

o & E0], 4-bitmap '1010' 2.2 A A =] = -, 0007} 2 port7} 'ON'H Al o2
A

TS, W2 '0000'9] bitmap (=5, 5.+ antenna portE ©| OFFE)o] XA ¥ =
A& 78] &=t

=, table (22 ©] 2] subset, o] & 591, 1, 2, 4 antenna selection?+2- 3] -8-3}+=
2998 ol &5he] thg 3t ol AAH S e,

¥ 212 4Tx TPMI | 74 o] 4 ¥ & eI

[3E21]
Codebook dndex Number of layers v=l
(1] [0 (0] [0 (1] (1 ! 0
110 111 110 110 111 110 110 111
oo 200 | 2fof [ 21| | 2]o||2fo|]| 2|1||2|0]]2]|1
| 0] K | 0] |1 | 0] K |1 0
(0] K (1] (1 (1] K] (1
.. pprpp oo |
210 2|1 21 210 211 211 211
1] |1 | 0] 1 1 |1 R

T1¥] 31, 4Tx 9] Z5-, TPMI 2 74 o D= vh&-3 2t
Y= co-phase @] granularity 2] bit width®, Y=2¢1 7 $- QPSK (1, -1, j, - =
Ve, A9 Al S Al 229 ¥ (higher layer signaling) 2.2 configure® 5~ )T}
-1-port selection, 0-bit TPMI2
-2-port selection, Y-bit TPMI2
[5=213]
1
j2zn_ |, n=01,.,2" -1

exp( -
TPMI2= 2
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[250] o & 0], Y=2, TPMI1°]| A index 8% A A ¥ 22, TPMI22] n=1¢! 74 $-, =
TPMI+=
0

11
2|0
J

2 PAEE S B A48 5 g
[251] -3-port selection, 2Y-bit TPMI2
[252] [5°%14]

1
J2mn

exp(z—yl)
27T,

exp(L52)

TPMI2=L 2

[253] o & E0] Y=2, TPMI1 9 4] index 10°] A A ¥ 21, TPMI29] n,=1°] 11, n,=321

749~ # £ TPMI+=

1

J

N |~

—J

0
2P A eRe A4 % 5 g

[254] -4-port selection, 3Y-bit TPMI2

[255]  [415]

1

]27271

exp(=—;—)

]27[]/1 711.:0,17...,2}7—171.217273

-

xp(

-)

]27z'n

exp(—;— )

TPMI2=L

[256] A2l A A, TPMII+TPMI27} A & =2 © 2 sjgnaling® = 74 5-, o)
TPMI1=4bit, TPMI2=6bit (Y=27}4) 2 & 10bit2] signaling overheadZ 7} %] #|
=g

[257] Al 3 A A] o o] TPMI29] th 3 overheadZ & o] 71u} == TPMI1 ol of &F
bit-width dependency & §l°ll 7] #l3to], TPMI2+= b4 A3 W2 = 9] subset S =2
TAEE IESE 0 7 ALA ) ok&y =% U},

[258] ol E°f, TPMILe] T3} A TPMI2= 4bit & 22 144 5= 9l o}
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[259] o] 5, state”7} ‘Fi= 1-port®} 2-port2] 749, reserved state 2 -2 Q1241 & 5
1, 7] state= o] A A= 7| o eFA] S+
[260] T3, state7} =53 4-port selection2] 743, 54 oFErol 2] she] 4-bito 2
subsample® 4= 9101, 71 A& 3% 202 0 WA 15 index S0l 4S5t
Lol = 4= Ut
[261]
[262] A A YHHES DFT-s-OFDMe]l o 3l 45 5.9k ¥, CP-OFDMel %=
A& = ATk
[263] o] 4 9-, TPMI2+i= TPMI2 + TRIZ joint encoding ] ©] signalingel <~ At}
[264]
[265] Al 4 HA] 4
[266] Al 4 DA o= A Aokt FEB Foll A, 0] Sl E ] (entry) 7} E A SF=
antenna selection codeword2] 7 $-, UE capability ©l| w2}4] scaling factor] 54
%X (UE reported values and/or pre-defined values)< higher layer signaling .=
configure W& 4 Slth
[267] 7] higher layer signaling-= ¥ #| 2, RRC, MAC(medium access control)
CE(control element), ©=+= DCI &4 I )
[268] & E°] rank 1, 4Tx L =59 49,
1
—V
el
= xdd o,
p
of ghe
pe{2,46,2v2,4}
A i
[269] o] 71 A,
P
+ scaling factor©] ™,
+ length-L (L=4) vectorE Y-E}H T}
[270] #
9] kol E45, W 2| power amplifier2| dynamic range”} = 7] %™, high-end
d 7hsAd o] =t
[271] @& A7
p

2k Foll A A1 2] RF-chain®] power amplifier?] dynamic rangeS 318 5},
7hs gt gka 71 A=l report@ 5= ST
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[272] ol B, 1A= 7]
P
k FolA 54 %}Q W2 higher layer® configure sl =AY HEi=, A7) ©hEo]
report 3t 4k = 54 4l (e.g., max value) = A} A of] A o] = 4= Q)
[273] o
P
o] b2 @22 capability©l] WelA] semi-staticdF Al A A B = o] AdEA o]t}
[274] A1/, UL heavy traffic®] 7 -,
p
o grol s 245 A 2 of/| 8 4 7] ol o 2 Aol 5] Ashel
DCIZ dynamics} Al XA 8ll& 5= AT}
[275]  HEi=, @] AR Y battery & G1E]ste] VA w02
P
Fholl thek W17 87 == W7 A A AFE reporting B 75 Q)
[276]  VERIIREAIE, Al 4 A A o= CP-OFDMOI = & L 8HA| 48 7HssbH, o] 2|
o5 Y5 CP-OFDMell 5 skA 283 5 3l
[277]
[278] 5 9= 2 WA Aol A AlgtshE Z V[N AR A AE S sk vl
S o] Ll F vehal ¢4 ol .
[279] WA, W& A 1 TPMI(transmit precoding matrix indicator)E 3 $F5F=
5hakel = Ao} 4 ¥ (downlink control information, DCDE 7| A =7 & & H-¥]
418 H(8910).
[280] <1714, /471 Al | TPMI:= 33 th & (wideband) TPMIZ <= S}
[281] a8, A7 @& Ao Al 1 TPMIY) 7] Z381e] 27 Hs(;k I ANF o] Axwt
AAHE F=& AE @\(codebook subset)= A4 $HTH(S920).
[282] A7|A, A7 =T B AL 47] 9] QFH|L} 32 E (antenna port)E & AME-5) =
e H (rank) 1°)] )3t Z=5of 23T
[283] 25, A7 ZEE A B AS 170 9] QFHI U X E (antenna port) &
A &l (selection) 7] 93k A o] & s} o] I =9 = (codeword)E ¥ 3HeE 4= T}
TA A QN AL b A E 142 % 15%— Fhargke},
P84 B3], 7] Aolx srke] ;i

| =
o o o =
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0
11
200
0
e
110
201
_0_
EL
e
0
210
_1_
=444 5 9l
[285] =%, 7] Aofit ahihe] =9 == 4709 codebook indexell 3 & 8h=
FE Q] = (% precoding matrix "= precoder H=1= codebook subset)E = A 4 =
4 9tk
[286] =, - WA A o) A A 9FSF= 1-port selection> L E 2] 47] 9] state 5 &
ol g5tel 14 5 9k
[287] 2231, A7) 171 9] QFE| Y 3 E (antenna port) & & AF-8-3H= Y H(rank) 191
tf ¢t & = &2 DFT-s-OFDM(Discrete Fourier Transform spread Orthogonal
Frequency Division Multiplexing)& ©] &3h= ZE&5 Y = 3
[288] 3 14 2 35 1500 YER vEef o], 1-port selection<> 17} 2] antenna port?+-S
'ON'3F =5 g o =M, TH9] battery saving©l] T $F 744 o] 1t
891 el AVl We kv AR BER A o] el 4] g
NG5 7] 71270 2 A EeH(S930).
[290]  F7FH 2=, 7] DCIE 7371 Al 1 TPMIC] 7] 2381 A8 5] = oheu:
3 E (antenna port)2] 3£ E Z 3 (port combining)d} #H E A 2 TPMIE U] £ g3
T A
[291] 77 xﬂ 2 TPMIS] Aol 223= 27| Al| | TPMIQ] Ale] o) 7] Zste] AX = 4
At
[292] o] 7%, 471 Al 1 TPMIE= X- bltmapp_i ndE 4
[293] A7 Xgh& oty X E o] V& et o & S0, ote Y EE Q] 7}
491 7§, X #k-2 40|t}
[204] 151, 37] Al 2 TPMI= 9HA A =912 3 W %] 50 7] = &to] -4 <=
ATt
[295] FI7HA o =2, A7) -2 W29 capability©ll €] 3l], normalize 7} '1'0] QF ¥ =
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codeword®ll t gt scaling& 3 & 5= 3l

[296] =, e 7] Aok st I oﬂ A gstr] gk 2A L=
R Ax(scaling factor) & X ¢H8l= Al -1 ® (signaling)-S 7] 7] A = & 2 -
TR, A7 AE 2FA D 2 A (power scaling factor) & 47| Ao & sfit2]
FrEQ o Agslo] ekA A codeword®l] o) §F scaling= 73 & 4 3

[297] a1, A7 AE 2L QA (power scaling factor) & T 2]
5 ¥ (capability) & el sl A= 5 9loh

[298]
[299] = dtdol A 8E + e x| duk
[300] 5102 B WA A A Aotsti= Wi Eo] 484 = 9l T4 B2l A g
55 FAEE oA g
[301] T 102 F2ehH, 4 B4 A 288 7 X =(1010) 3 7] A = 4 < o
=

[302] 371 7]X]%7+%‘§%44T£ &= ;'_45451 T AT
[303] 7| A =& 32 Z A A (processor, 1011), M . 2] (memory, 1012) ¥ RF ¥ & (radio
frequency module, 1013)2 3} L}E} Efﬁ A4 (1011)5= ‘?1'7\1 L= ILHZ] L= 901]7\1
A otE 7| erzq Q= HhH e
ASEL T2 A Aol 93] -3
EEAME FE5H] g e
AAE o, FHANEE T2 5’-3/531:‘ %\*/ﬂﬁ E}
[304] ke 3R A A (1021), W E.2](1022) ¥ RF X5(1023)2 X
[305] EEAME A =1l A B 9ol A AjbE Y, I BW/HEE
T 7 Qe F o] ~ EEE*/] AT & ZEZAH A &3]
9
2 A|

_4

At W Z 2= ZEAA e} AZA ], ZEAMME ?50}71 A3 s AR E
A A3 RE 25 A A 9 Ay o], B4 AN EE Sl Qi =AE
[306] W 2.2](1012, 1022)= Z 2 A4 (1011, 1021) HHFE £+ 94T°ﬂ N daL, #
A e o R IR A e AAE = )
[307] L 7)Ao R WS 7)) 2] <t ‘/P(smgle antenna) &£3= t}%
SFE Y- (multiple antenna)E 7F2 5= Q)

[308] SHEIVH(1014, 1024)+= 74 A S5 F4 " F418H= 7 5= gt

[309]

[310] =112 & o] A HA] oo & FAl ZAR o] 55 FAEE oA
[B11] 53], =112 ¥4 5 109 @Eg Bk A 8] oA sk ol

[312] =118 F2sH, @i T2 AM(EE YA Y A E 2 A A(DSP: digital

signal processor)(1110), RF =& (RF module)(*t+= RF - )(1135), 3] ¥
2 E&(power management module)(1105), +E| L-(antenna)(1140),

Al B 2] (battery)(1155), T] 22 o] (display)(1115), 7] 3] =(keypad)(1120),

] 2 2] (memory)(1130), 4 7F=(SIM(Subscriber Identification Module)
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[313]

[314]

[315]

[316]

[317]
[318]

[319]

[320]

[321]

card)(1125)(°] /4= A ¥4 ql), 2~3] 7 (speaker)(1145) X
mFo] A = ¥ (microphone)(1150)S 2 &talo] A2 = ot @& gk vhel 9
eI U = vz otEUE X 8st 4= gl

ZZ2AMA10)E S E 1WA ool Aloke 7] s, 3 Z/E= WH S
T 7 AE o]~ TR EFZ ] AT LR A A o] A E 5 gt

H 22 (1130)7 ZEAAM e AAY a1, T2 MM T2t fdE JHE
Aettt, W Bl = ZEAA W B Qe ol AL, 2 L3l e
FHoE LR AN AFE 5 T

ARG 2bE ol & B0, 713 2112009 HE& F EAVYESE HA s ) B
nko] A 2 E(1150)F ©]-8-3F =4 15 (voice activation)oll 2] %13} M & 5}
A HE ARE Qe Z2AM = ol B AR E Alst AL, 3]
HE 2 A E Ave 5 AE8 75& Tt s Ag et 45 49
tl] o] ] (operational data)i= A 7F=(1125) 1= W 2 (113002 FE 58 4=
UL B LR A M = ARG ALTE QIA| B AL gk H ol & el WE AE HEE
T% ARE ] aZdol(1115) Al vl == o) st 4=

RF 55(1135)% 2 A4 0] 9175 0] RE A5 & $31 R/Ei= 5213,
ZRAME AL AN flste] B Fol, &4 18 748

d 54l do]
FAANSE A S WH AHE RF ZE A4dth RF &S T4
MNZE A F FASH7] Yste] 41 7] (receiver) B <& 7] (transmitter) 2
TFA T el U(1140) = F4 A S5 $4 2 2l 75 S g 4
MBS N8 v, RERES E a4 o8] Aelsv] ¢lste] A E s
Adstar 714 A o2 A5 5 wehet = vk A e ¥ A5s 29723455
23 €y = Ee s AR HEE = 9

128 2 HAA O A Aljtst= g o] A8 = Y= 5S4 A A S RF
BEY ¢S Vel Eolt)
Tt 0 2, %= 12 FDD(Frequency Division Duplex) A =Bl ol A +& & 4=
94+ RF 259 44 & vepdn),

HA, Mg AZA, =102 1104 7|sd Z2AME A5E dolHE
I A ol R T FEH AT E FA17](1210)00 AFgho)

F2171(1210) Woll A, ol g 21 &3 25 3= YA E-t-old 21 ¥ 3HADC)9
olal of7| ¥ = oM X && A Ast7] Hal A F 3 L E(Low Pass
Filter, LPF)(1211)°]] o] 3] D& & & 2L, A&k ¥ 27| (Mixer, 1212)°] 2 8
71 A o o 28 RFE A3 W3ty a1, 71 o] 5 F-3%-7](Variable Gain
Amplifier, VGA)(1213)°]l o] &l % ¥, % ¥ A5 = FE(1214)°) o ]
Ae g5 2, A8 ZZ7](Power Amplifier,PA)(1215)0)] o] &) 78 ZZ 5,
& A (E)(1250)/SFE L =91 X (5)(1260) = B3l o1 ¥ a1, ¢FEl 1H(1270)&
ol AL
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[322] g FA A m A, OPEﬂUr: QUL BHE] A B ES S=A150] =14
ANZES AlTatH, o] AT EE HH Y 29 X (5)(1260)/ 7= 94 & (12500

3] e 8 a1, 271220008 AT T,

[323] FA7112200H N A, A H A 55L& A #H-8 5F 7] (Low Noise Amplifier,
LNA)(1223)°l] 8l Z-F-3, o) &2k e (1224)°] o} sl HEf L ¥ a1, 5t
# 317] (Mixer,1225)0] 2|3 REEZLE] 7| A o) o o & &} & A ste ),

(324] A7) shek wshE A5 A9 3 WE(LPF,1226)0) o8 WE E v,
VGA(1227)0) 9]&] TZ o] o}t 2 1 P NEE 5L, o= R 102 &
110) 4 7145 2 A Mol A&},

[325] w3k 27 @ 29| o]l H (local oscillator, LO) 24 7] (1240)F= A% 2 =21 LO
N Eg A e\l (1212) E shaF W 37](1225)00 22 A &gt

[326] T3, Y4 314 3 (Phase Locked Loop,PLL)(1230)-2 2 A gl 53} =& of] A
As D FALOANSES A el ZEAAMZRE Ao ARE
T8k, Alo] Al 54 Lo WA 7] (1240)00) A &3k},

[327] T3k 120 mAH ] REL 120 BAE FAY g EA dE
ATt

[328]

[329] X 132 & WA A A gtshiE BhH ol 89 4 9= T A 4X] 2] RF
BEO o A9 & vl Solt),

[330] T-A) A o2, % 132 TDD(Time Division Duplex) Al Z=8lol| A -81E 4= 913= RF
a9 d¥E vt

331]  TDD AlZ=§lel A o] RF 259 $5417](1310) B 474171(1320) FDD
Al A~Elo| A o] RF X5 $417] W 5=417]9] Fz29 TL3strt.

[332] o] 3}, TDD A] 2~ €l 2] RF W.5-& FDD A] ~ €l 2] RE W53} 2}o] 7} L}i= 20
el Rk A B shan, FUF o] thal A 1 129] A g Fxerl e
gt}

[333]  FA7]9] A¥ FZ 7] (Power Amplifier,PA)(1315)0l] 2|8 FZH 25 3= wl=

A8 2~ 2] X](Band Select Switch, 1350), ¥l = 53} & E(BPF,1360) 2 e}
2R (E)(1370)2 Fall 2h5-1 5oL, SHEl v (1380)= Fal A

[334]  EZH Al ARCA, QFEUE o] R R E Ao ES Alste] ald
AEEe A, ol AsE & SHElY 291 X](5)(1370), W = -2 HE](1360)
2 A A (1350) S3l eF9-1 H AL, A 71(1320) 2 =2 Al 2 T

[335]

[336] ool AEE A dES E B e AEH] SAE 2 dH=E
A ASo|th 7 A A B 532 Hr o YAl 4 odFo] gli= 3
AEAl Ao = gy ojof gttt 7 A A e SAS OE FALAE
SR AgE A &S JuE Axjd ¢ ok =g AR AL AE H/EE
S-S Afste] & dy o AA o5 A skE Al 7ttt 2 g o
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Wi

[e)

ol

[e)

=

3l A=

)

]| of (firmware),

2 AA

[e)

o=

3H
1

T .

o] B gl ¢

Fol, o] F% t}

y
ahe. whelA,
ol ¥ 31 o]

ks)

5

A]

71 o]/g-2] ASICs(application
=

Eg, vhola

o #

T
~L-

T
T .

=

T

T
=L
o
=]

sh

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

a4 ¥ o] A

)

el 7= Aol Al A

Yo mE ol g AdAew
= ERRERE

[e)

Eg, nholag

2AA WG L= 9
9l

=

Sl
T

Ay

2AA,

Ay

processing devices), PLDs(programmable logic devices), FPGAs(field programmable
7] Ml R = 2

LTE/LTE-A A 2=5), 5G A] 2= §}(New RAT A 2:8))o] 444

Ay ol §7H5 A

gate arrays),

J

A
=

—_
fite]
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A9
P13 1] T4 B2 Al 22 ']ol| A 5= B (codebook)?l] ]?:3}04 A A AT E
&8k ol Sloj A, dhel] of s e ¥ = 2,
A 1 TPMI(transmit precoding matrix indicator)& 46‘}3 = BFeE A A o

A 5 (downlink control information, DCI)& 7| A| 57 . 2 1B =2l 6}+= @A;

71 A 1 TPMIC) 71238t 7] daFd A dlse] A5y iy =5

X1 B Al (codebook subset)2 44 = WHA;

A7 AARD ZEBE A B AL o] &5lo] A}y AekE T AT E ALY
A= &2 A FehE 9AlE sy,

A7 =B/ A B AL 470 9] QFE| Y 3 E (antenna port) &2 AFE5F=

% A (rank) 1] T3+ =Sl 39,

A7 ZEE A H AL 17 9] eV EE(antenna port) &

A Bl (selection) 8} 7| 91 3F A o] &= 3F2] T = 9] = (codeword) S E335F=

A& 5EH o7 s Uy,
(%21 Al1Fel slelA,
371 Aol shhe] mES =

1
110
200

0

[4-83] Al 18l oA,
271 1711 9] QFEI Y 3 E (antenna port) &2 AF-8-5F= = L (rank) 19 o g+
1 E 352 DFT-s-OFDM(Discrete Fourier Transform spread Orthogonal
Frequency Division Multiplexing)S- ©]-8-3}= ZEHS A& EJ o=
Bl wp
(7473 4] Al 13kl 2ol A,
71 DCI= 7371 Al 1 TPMIC] 7] Z31e] A Bl ¥ = <tEl| Y 32 E(antenna
port)2] 3 E A3} (port combining) ¥ FHE A 2 TPMIE T 323sh= 3&
E;d o7 o}__ u]—m‘
d7as] Al 4Rkl SlofA,
271 A 2 TPMIE] Aol == 447] Al 1 TPMIE] Alo] el 7] o
ARE = AL EA oG gp: HE
76l Al sl YolA,
7] Al 1 TPMI= X-bitmap 2 2 ¥ &
71 Xgk2 SHely 2 E o] /el A& 54 o & oh= .
e 71 Al 13l lofA,
871 Aol i shitel IE o) AE5H7] fRE A 2AAH
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[ 8]

4% 9]

[7d-7-8F 10]

P93 11]

P93 12]

[7d -8 13]

2 A~(scaling factor) & ¥ &3}= A 719 ¥ (signaling)= 73 7|

BE I

A7 A 2A L™ 2 A (power scaling factor) & /7] & o] & 3} t9]
TS m) 483z WAE O FHTHE AL PO shs Y.

A 7l Aof A,

A7 e ~ALE 2 A (power scaling factor)= W& 2] 5 (capability) =
= 499 A8 ST 00 de e

N

7] xﬂ lTPMIL 4 (wideband) TPMIS! A& §7 0 =2 3}i=
A B2l Al 2Bl A I & (codebook)ol] 7] Z38te] g A A
F-3h= wdol] Qlof A,

A XNEE 5213817 9]¢ RF(Radio Frequency) X2&; 2

§71 RF 2853 7|54 o2 A o] 3z ZRAME EstaL, 7]
I ZAAE,

A 1 TPMI(transmit precoding matrix indicator)& 3 $}8}= 3}k =1 A o]
A 5 (downlink control information, DCI)& 7] A 57 . 2 1§ 4=l 61 ;
A7 A 1 TPMIC) 71 Z8te] 7] ek = s Asa | 325
A1 B Al (codebook subset)S A 7 1 ;

A7l AR 2o E A EAS o] g5t ] AR A 4
A= o5 HAFEt S Y Y,

A7 =B/ A B AL 470 9] QFE| Y 3 E (antenna port) &2 AFE5F=

% A (rank) 1] T3+ =Sl 39,

A7 ZEE A B AL 1714 QHE) IjE(antenna port) &

el (selection)3F7] 91 &F Ao i 3l1te] FE9] = (codeword)E E &3
e EAH SR o= v
Al 10?‘;}01] Lo1Al,
A7 Aol st =

_1

A=)

7117 H«] O]'Eﬂ 3 E (antenna port) & S AF8-5F= # A (rank) 191 tf ¢t
I E 52 DFT-s-OFDM(Discrete Fourier Transform spread Orthogonal
Frequency Division Multiplexing)< ©]-&3h= ZEEQI A& EH o=
8= v

A 108l 9lol A,

471 DCIE= 7371 Al 1 TPMIC] 7| Z38Fe] A8 =] = 9FHH| L 3 E (antenna
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port)2] 3 E A3 (port combining) ¥ FH ¥ #| 2 TPMIE T 32 §Hsh= 4
S0 sl v,

378 14] Al 108l JoiA,
271 A 1 TPMIE 3o 9 (wideband) TPMIS! #1-& £ 0 2 3F&= vt

A
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