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2k, TDMAE  GSM(Global  System  for  Mobile  communications)/GPRS(General  Packet  Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} #2 F4 7]€=2 Fd= 4 v}, OFDMAT IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 53 %2 F4 7|&=2 tdd &
2. UIRAE  UMTS(Universal Mobile Telecommunications System)®] &¥-o]t}. 3GPP(3rd Generation
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=
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(Primary Synchronization Channel, P-SCH) 2 ¥-%57] A9 (Secondary Synchronization Channel, S
Aate] 71 A= 5715 vrEar, Al ID(cell identity)Ee ARE 53t 1§, @I 7| AH 027 E
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PUSCH) /&2 A&# = #lo] aH¥(Physical Uplink Control Channel, PUCCH) #<%:(S108)& 33t <= <}, ¢
To] 7|AFo 2 HEs= Ao] AHE FAHs o] e T Alo] A (Uplink Control Information, UCI)Etal A
sttt UCI= HARQ ACK/NACK(Hybrid Automatic Repeat and reQuest Acknowledgement/Negative-ACK),
SR(Scheduling Request), CSI(Channel State Information) = 3X&3tt}. (CSI+= CQI(Channel Quality
Indicator), PMI(Precoding Matrix Indicator), RI(Rank Indication) %2 X3l UCI= «€v¥bd o= PUCCH
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s 5 9
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CPe] A%, sl &3o L&+ OFDM A &9 4+ 67/1d 5+ thibo] W2 S5 o] FslE T A
9} Zo] XHE—E*JEW} b AS-, AED HES g Fol7] {4l Q CP7} 2184 & 3

= CP7F AFREE A9, €F2 719 OFDM AES Xgstuz, BRI 14712 OFDM A ES ¥&3io)
ABEZHA A Hd 3 719 OFDM A £ PDCCH(physical downlink control channel)ol] &3% i, 1w x
OFDM A& PDSCH(physical downlink shared channel)el] &%= 4 lt}.
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9l& UL-DL A (Uplink-Downlink Configuration)el] whe} Aekad =T i 1y Io] AEET. AR X AL 2
Mol &Fox FAdHT).

F 12 UL-DL 4ol whe - e Ul Mezed 748 G g,

#£ 1

Uplink-downl ink Downlink-to-Uplink Subframe number
configuration Switch point

periodicity 0 1 2 3 4 5 6 7 8 9
0 5ms D S U U U D S U U U
1 5ms D S U U D D S U U D
2 5ms D S U D D D S U D D
3 10ms D S U U U D D D D D
4 10ms D S U U D D D D D D
5 10ms D S U D D D D D D D
6 5ms D S U U U D S U U D

ol D stEHA MBREHAS, Ue - ABEEZYUAS, S& 2HH(special) ABZHAES YeEdY.

A
HAd B Xy AL DwPTS(Downlink Pilot TimeSlot), GP(Guard Period), UpPTS(Uplink Pilot TimeSlot)E& X
Shob. DwPTSE wgellxe] x7] A A F7|st =& Ald FA AF8dn. UpPISE 7R =ollAe] Ald =+
I gge] g Ay FUE EFEe= AFEETE RS 3R A At sk A Aleld sk A Al
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198l 2= Al Edeta, 5 Ze el MBEede] =, &30 &, AEY e udsH
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He Aol go sgatel. F& OFDM AlE-& PDSCH(physical downlink shared chancel)”7} &dE& ol
oo siEgsin], dolg 99 7|E Y @9 = RBo|uk. LTE oA AM&3 &= &P Ao Ade o&
PCFICH(physical control format indicator channel), PDCCH(physical downlink control channel),
PHICH(physical hybrid ARQ indicator channel) 5& ¥33c}. PCFICHE ABEZ el 3 A OFDM Aol A
AEE™ AEZHQd oA Aol Ade] AFel AMEEH= OFDM A=< 7ol &3 AR E YEr. PHICHE 4
g Agol ok SHo]ar HARQ ACK/NACK(acknowledgment /negative-acknowledgment) A%& 2t}, PDCCH
=2 =3 AFHE Aol FHEE DCI(downlink control information)etx A A}, DCIE AdHa T 313k
A 2A=E AH Ev J9Y dE IS A% AgHa dE A" Aol HE(Transmit Power Control
3]

Command) & ¥3g+stt},

PDCCHE &3l AE=+ Alo] AXE DCI(Downlink Control Information)z}il $Hc}. DCI % (format)S 3™
ggo02 X9 0, 3, 3A, 4, sFHALoR I 1, 1A, 1B, 1C, 1D, 2, 2A, 2B, 2C 59 *lo] Foxo] 9]
th. DCI 2] we} AR A=) 7, AH Fso] I, 7 AR FE HE ¢ Fo| Jdepyitt. o4& 591,
DCI ¥ &xo] wet 533 ZdL(hopping flag), RB T (assignment), MCS(modulation coding scheme),
RV(redundancy version), NDI(new data indicator), TPC(transmit power control), HARQ XZ 2|2~ WHZ,
PMI(precoding matrix indicator) €<l(confirmation) &9 ARE deAH o= x3girt. waba], DCI E™]
w2} DCI ol HFE = Aol AR Alo]=(size)7t Eebzlvh, g, 999 DCI WL F FF/ o9 A
of HAx AFo] AEE 4 Utk dE B9, DI X% 0/1A= DCI 2% 0 F&= DI 29 1S Y2&4)
A o]5 & Ze1 A=(flag field)ol s FEE T},

PDCCH+= DL-SCH(downlink shared channel)9] <% 29 2 9l &9, UL-SCH(uplink shared channel)el] thgh
2 &9 AR, PCH(paging channel)ol] gk #Ho]d Ax, DL-SCH “J2] A]2=%] A K (system information),
PDSCH AellA] dEHe A9 A% SHI 22 A-AS Ao dAIAY 2 &F Ar, oo dd T5 U
oA 7l whdeo] dist HE HH Aol WH, VolP(voice over IP)] &4 3} (activation) o= WETE. Ao
G949 dolA H59 PDCCH7E dEE 4 vt @22 559 PDCCHE EYEH & 4 v}, PDCCHE shv HEve
4o A4H CCE(consecutive control channel element)®] H3H(aggregation) “gollA A&HTE, (B ¥4
gl el wet 2% FE& (coding rate)9] PDCCHE AFst7] Y8 AHEE+ =214 a9 @9 olt}t. CCE
= B9 REG(resource element group)oll th-3-3tc}. PDCCHE] 9 = 7}8-3F PDCCHE H]E <=+ CCEQ W+¢}
CCEl 93] A|THE= F35& Atole] A Al wet AAEnt, 71X 52 g A d$5d DCIo =t PDCCH
XS Z7star, CRC(cyclic redundancy check)E Alo] A x| H7Fstth. CRCE= PDCCHE] AfAF e AFE &
=o wat £9 2HA(RNTI(radio network temporary identifier)® A|F®)& mpx7] €c}. PDCCH} 54 ¢
TS 9% Ao, s wike] {A AEAR(e], C-RNTI (cell-RNTI))7F CRCell wh~%) fth, th2 o &, PDCCH
7} Hol wAIAE $lsk ZlolH, #o]d A Al AHAH(e]l, P-RNTI(paging-RNTI))7} CRCel wh2=7] ®th. PDCCH7}
Al AR (B fFAHo R, F%3FE SIB(system information block))ol]l #3+ Folw, Alx®l Ax 2¥Exz}
(e, SI-RNTI(system information RNTI))7} CRCel w27 ®th, @de] Y & ZgPES] HAFd digd &
ool W9 A& SH5E AAISH7] 91381 RA-RNTI(random access—RNTI)Z} CRCol|l wF=7 H T},

i
o

PDCCH= DCI(Downlink Control Information)® %#l%l wAIA]E V251, DCI= shvhe] e e o &
A3 A9 G 2 oE Ao ARE xSt Ak o B9 PDCCH7E shbe] AEZHSG el dsd
Aok, ZHzhe] PDCCHE 3k o]Ake] CCE(Control Channel Element)S o838 A=, ZHzhe] (CEE IAHE
o] 47 APh L 4o -s3th. 47] AP 24+ REG(Resource Element Group)Z A HETh, 4712 QPSK A &Eo] 3
REGe W3 ¥t}. 3z 2zl s AYP8 v REGo] E3HA o, o]Z <ls] Fo1z OFDM 415 ol A
REGS] % /M4 A-EA(cell-specific) =2 A3Z 9 &EA oFd ugl deldg. REG ME(F, 2F 99 9
3, 7 aFS i AdeAE I3HS OE oA Aol A (PCFICH ® PHICH) ol %= AM&-€T. =, REGE
Aol godel 712 2 @ E AFEE T 47019 PDCCH 2ol 3 26 v nle} o] X ¥},
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#£ 2
PDCCH format Number of CCEs (n) Number of REGs Number of PDCCH bits
0 1 9 72
1 2 8 144
2 4 36 288
3 5 72 576

((EE& d&Hoz W37 Ao AMLEH I, tzy Eiﬂé%—%%ﬂé%ﬂ%ﬂ,ncmg;?ﬂ%.zﬂg
Zh= PDCCHE no HiS=¢} 53 #=5 2= CCEolM % A2 4= 9ltk. 53 PDCCHe] A%< 98 Ab&5+= CCE
Ao wel 7]x =l od) A}, o2 Eo], PDCCHY £& dlgHa xH%jj(oﬂ, 71 A=k 7
[e] o~

e

7He)E Zhe S A3 A9l A, she] (CERE FRE 4 vk e, i Ade, A Al 7t
$)9 2t wEe] 49 FRE ZEAE(robustness)E A7) 18l 8/1e] CCEZE A= 4 ATk, EE, PDOCH
o shg) el Alg xro] B3 AW F olvh
LTES] =98 Were 212ke] was 98] POCCHZE 91T & 9l AdE AEe) B 9X% Folshs oo,
thbo]l zbale] PDCCHE 2HeS 4 A& Algtd ME<Q CCE $1x+= HA F3H(Search Space, SS)O.2 A€ 4 9l
t}. LTEoN A, AA a3+ Zzhe] PDCCH ¥ upgl th& Alo]=E zhe=v}, T3k UE-5 % (UE-specific) 2 &
S (common) A} F7to] Mrg AeoJfrt. VE-54 HAA FIFH(UE-Specific Search Space, USS)2 7 ©is 9]
3 MEFow HAHI, F%5 1A F7HCommon Search Space, %94 He= mE oo A etk E-E
4 2 FF AN T Fo g gid] e d ¢ vk A9 #e AA ks Rl Ag, 54
TS 93 HA FhelA AR CCE A7 ddE 49 E& CCE7P %3171 w o, Foizl ARzl YollA 7]
A= 7Fss BE @dolA PDCCHE 5T (CE AYES 24 £ F o, 99 22 E570] v AR
TP doR ojojd TteAE HAs 8] flete] UE-5A A F7he] AZ 9Ao dd-54 53 AA~7 A
|k
E 3 TE L UE-54 24 ¥ Aol =g ek
* 3
PDCCH format Number of CCEs (n) Number of candidates in|{Number of candidates in
common search space dedicated search space

0 1 - 6

1 2 6

2 4 4 2

3 8 2 2

FA
=
E
—
(e}
i
Rl
o
i
&
%
2V
o
i
rlo
L
2
w
[t
rlr
w
=
mlm
>
0
[«0
Moo~




[0047]
[0048]
[0049]
[0050]
[0051]
[0052]
[0053]
[0054]
[0055]
[0056]
[0057]
[0058]
[0059]
[0060]
[0061]
[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]
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@ A5EE 5 Tha-ARE-AF MIMO
@ dENE 6 H-FX WF-] Iy
@ JEHELE 7 dA-SHEY ELE(XE 5) HAF
@ AFEE 8 olF Holo] AF(EE 7 ¢ 8) T drd-<tHY LE(XE 7 E 8) AF
@ AERE 9: HY 879 #olo] MLH(EE 7 ~14) £ Trd-¢tHY FE(XEE 7 £ 8) ASE
DCI v
X 0: PUSCH A& (BF2a)e 918 A IHE
2 1 ©Y ZEHE PDSCH AF (AFR= 1, 2 9 7)S 98 A &3
F9 1A v F=9= PPSCH (RE RE)E 93 A9 3ge] FE A9y

N

1B: -1 #-F2= Z3dE o]&3k= PDSCH (RE 6)E $3 FHE 24 I3

b

1C: PDSCH (o, sfo]d/H2EMsE A28 AH)S 9% s FHE} 24 &9

2

1D: B5-AFEAF MIMOE o] &3l PDSCH (BRE= 5)& 3 FHE 24 3

b

b
2

2: B-FE MINO E2e] PDSCH (RE 4)5 9@ A9 23

2

241 -5 MIMO 52e] PDSCH (EE=E 3)E I3 A4 &9

b

e 6 6 6 6 0 0 O O
b
2

b
2

3/3A: PUCCH % PUSCHE 913l 2-HIE/1-H|E #9] 24 & Ze 949 FEE AW=

H
ol
|

= EPDCCHE 4 A)8tt}. EPDCCHE LTE-AGA F712 E9l= Ado|t).

T 58 Fxstd, ABEIHYY Aol JG(% 4 FH)oE 71FE LIE] wE PDCCH(H A, Legacy PDCCH, L-
PDCCH) 7} &= 4= 9l Z=wellA L-PDCCH 99 L-PDCCH7E &dE & e 99S onsitt. 3, tolg
4 (dl, PDSCHE §18 ¢ <) el PDCCH7E F712 dgdd 4= Q). "ol o s PDCCHE EPDCCH
ol A3k, TA w+§ﬂ,Wmm%%%ﬁﬂﬂi%iﬂ%%éﬁkﬂiﬂgim,bmmH%%ﬂ«ﬂ%%
Aol AE APow A3 ~AEY AkS 95kt = Q. L-PDCCHS} whzb7FAl 2, EPDCCHE DCIE U Eth. 4
2 Eo|, EPDCCHE &= =759 %i FgEa 2AEY ARE UE Ao «dE 5o, ddd
EPDCCHZ =418}l EPDCCHell w35 PDSCHES E3) dlojE]/Alo] ARZ $A18 4 ) ,

£ FAlskal EPDCCHel di-8-¥& PUSCHE B3 dolg/Alo HRE $48 4 . 4 ﬂ
EPDCCH/PDSCHE M EZ#le] 3 Hal OFDM AEHE dgd = qvh, 53 2

PDCCHE L-PDCCH®} EPDCCHE W% X3ttt}

rkﬂ rQ1

of uet

T 6 AgE I ARZye TR oA g},

% 69 Rxaw, AP AnEee 2o, 27h)e] 2L wFAT. LEL P Aol B Az g
ol SCEDMA ARE ¥ 4+ Ak A o=, WE(normal) (P B¢ £ES TS SCEDNA AES Ta
G Qe Agwa Anzdede Fug ool ey g Aol geom pruth, Holy e PUSCH
s 8 NEE AFehd AgHTh Aol Gee PUCCHE X3k Aol AnE A%d

=l AR PUCCHE F3k FollA ol goe] & Fiol $A% RB & (RB pair)(el, m=0,1,2,3)& 3=
stely &3S AAE 33, Aol AWM= HARQ  ACK/NACK, CQI(Channel Quality Information),
PMI(Precoding Matrix Indicator), RI(Rank Indication) & 33ic},

, F4E& At Ad Ad ARE VAT Husit, X5 B A
of m} st 2AEH (T A9, Y 9 F)S FS. A AdE R QI, PMI #
oA Aol IhtE ETEHE}V/P. CQIlE o “o”%’éii AdE F Ak oE B9, AQIE A8 Ad AE(E

= S Aakste] A FAY, MCS(Modulation Coding Scheme) b

m_u
2
v}
N
)
_\1
“
=
;o

3 &
‘éoémlﬁ%ﬂ%éﬁkz%ﬁ%%iﬂﬂ.
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[0069]

[0070]

[0071]

[0072]
[0073]
[0074]
[0075]
[0076]
[0077]

[0078]

[0079]

[0080]
[0081]
[0082]
[0083]
[0084]
[0085]
[0086]

[0087]

[0088]
[0089]

[0090]

[0091]
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=88 FEehd, (I Bas F714 Hast HF7]14 Baus vdn, $714 QI Bares He] Add gle]
Azl Algdel whe] AE FAS Badshs AS oudth. v, HFr)A QI Hals WEAZE ded

S 3l

A2d"e Ea gdolA QI RuE 78tE A gu|dith, BF14 QI Rt Ze

I S o]8 2AEY INEFE AadE™ S o DO X
2 0°] QI 3’3(T6Quest) ghol 191 A% w7714 QI » Sttt vF714 QI Ba(S, QI 83=1)&
CQI <] (only) (A =9} CQI+tleol® (A 2 th QI &% Fho] 1ol MCS 2182 (IMCS)7} 29
on &% PRBY 7HT7} 471 o]EHNPRB<4)o]¥, whre g Al1dgS QI 238 REZ s, 7 99
A5, 9 dd AdES QitdelE RER At (I 23 BEQl A, e PUSCHE S8 dlo]
E(F, UL-SCH A% 55) glo] Ad e ARwk dFsict, vbA, Ql+dlolg RE=9l 49, ©ie PUSCHE &
3 g el drel dolElE I AFIrh. QI ¥ REx duisiste] W gl R (A"
AL, QI+dlele REE gj=widole] RERZ A 4 gk, A e R QL PMI BRI FellA Ao
T e 2

7|1 LIES] 5714 CSI B Axts Awect,

El
A=
BES)

)

H
©
it
it
BN
QL
2

W, w2 PUCCH B3 R=o upgl PUCCH
S

X 9% PUCCH “goll A X%-’ﬂE]—‘E CSI B oAjgth. = 95 =
SIe] #7114 ®Bis 913 Ar (e, F7], LIA)=

Aro| Al CQI, PMI Z/XEE RIE F71d o=z mew sl
&1 AT o ‘E'_}—Xé’ﬁ.gi TFAE),

® choj=ws ey
O Mode 1-0 24

W RIVF RudE AR A9 (e BE 397 d):

oY)
=]
rlo
2
i
z

i
B

m
w2

~
2,
1o
o
ofx
tlo
N
L
o
(<0
0
=
it
m,
ox
o
O

oS 3 glo|=HiE QI o2 A ¥ PUCCH Ral ElY] 4 R3E 3ok, ofo]=wls CQI 3k A EWME= A
E s golAel A% gstel AT SholEWIE (QIE RISIS FFolE R WA H ZE = e A E
A e

A BE 39 AL (QIE Ao Buy F714 Rlo| 7|wtste] AXETLH. t& A% 2o A4S QI
= A3 19 7]tske] AqbET,

O Mode 1-1 Av:
B RIVF RudE AR 49 (HAF 2= 4 2 dnt dld):

i3
=

L

rlo

MBAlE AE S el A5 7Hdste] RIS 247

ol
=

L

rlo

3t RIZ FA4% PUCCH 1 €Y 3 1 E 3},
W CQI/PMI7F Ba¥E AEZgelel A9

ABgE AE S ddAe) A5e /s, A2 2aay v

=

EYAry

]_
ke Z47kol A&E R 7FAA g gres FA4% PUCCH i eFY 2

O A AEw= Z AEms JE S Ao dFoa Ao Zad vEYAE AHEdtsE 714 st ALt
H AF gol=mz QI #*.
O Adle A= 283y wEy = Az (Lo == PMI).
O RI>1¢l 7%, 3-n|E slol=ml= 27+ x}& (Ql.

HAE 2 4 2 89 A9, PMI ¥ QI+ v H e g ®H g F7]4 Rl 7|wsle] AAkzEth, & A% 2=
o] AL PMI ¥ QIE == 1o 71urste] AAbgT).

@ Ui-HE% Aume 3=
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[0092]
[0093]
[0094]
[0095]
[0096]

[0097]

[0098]

[0099]
[0100]

[0101]

[0102]

[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]

[0110]

[0111]
[0112]

[0113]

[0114]
[0115]
[0116]

[0117]

[0118]

[0119]
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O Mode 2-0 A9

G AEule AE S o] dES 7Hdste RIS AT

e gk RIZ /g% PUCCH

o}i l-U:
JL
i)
w
o
K
i
&
v

B QI7F RaxE B3Iy

e Zhzhe] dAdE B v]slelA g slol=wi= (Q gho® F4d% PUCCH Wil EbY] 4 Wug dvh. of
S %

ol QI #e MEMi= ME § oMo A4S 7MAst AxbEu, gfolmwiz QI RI>19 A $-dx= A
A Iz st iH%aj =4s L}E‘rﬂdﬂr.

A% BE 39 A%, e vpAGeR nay F714 Riol 7)wste] Axtdnh, b de R A9, (al
= A3 19 7]Hkste] ALtkE
W HEE =g 93 (QI7F Rass Auzgele] A

ke J oo FEGA Nj HEE AE YA dEsks Anus=s dugc

e okl Ao A MElE JHEE= Ao AEwhS wkdstal e 3 HQCQl #te® A ¥ PUCCH Hal
EFY] 1 Bl MEstE AHMEE AAetes L-HE i8S Agsitt, Zzte] g9 ES $18 PUCCH Xl Ef
¢l 1 B theo B 7oA molE Bugth (QIE RI>1Q ALdE A WA Z=YdeEs 93 Y =
A< vt

O Mode 2-1 A
B RIVF RudE AR 49 (HAF 2= 4 2 ant dld):

o

rlo

AEdle AE S o] A5 7Hste] RIE AR

=

e & RIZ 7% PUCCH Bl BFY) 3 B
W elo]=wle= CQI/PMIZE Bars= MBZe]le] 44

ABWE AE S Aol A A5E Hgste], 42 Zeay uEesy

- RI>191 A5, F719] 3-v|E ¢fol=mE 33k 2HE Q.

% BZ 4 9 89 AL PMI 2 (QIE wixwtoz B uE Fr)F Rl 7)ukste] AxtHELh o2 A
S PMI 2 QIE == 19 7)wste] AatdT),
1=

ofy
td
(11

s}
2

HIE=E 93 QU7 RaEE ARz e A9
o

%3 B F7oA e ARE ¥dst= U9 mtE ¥ PUCCH B BFY 1 BaE sit):

oA Melgl AEmE Ao dEurS dwedstil glE FEn 08 99 QI @ MIEe A

E

=

Feg= 1 o IA gl = F=QE 05 3 AEdi= (Q QdA 2 FEAE 18 93 Arul= QI oY



[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]
[0129]
[0130]

[0131]

[0132]

[0133]

[0134]
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Az A= D AMEUME AE S oA AFola 7H Htol] Hud Ha Zlad wEH2 AMSS
7P E
s B2 4 2 89 Ag-, Arwi= HAd Jd (QIE vix|Hoz By 714 Rio 7|8kt Albdch, & 3
& Brol 9, Mums= Ae 9 QIE A 19 7)6kste] AabEith
T 102 JHglo] W3 (Carrier Aggregation, CA) ZAl A|~ElS o A|&}T),

S, o] A/stgR A FEAE Aol (Component Carrier, CO)ES HobA ©] WS /3189
5 T G0lA AR ARsAY H-AAE & A 4 FEPE
Atk UL CCel 7is=<} DL CCe| 7Rs=7F vh& HIvid AAe]o] W= 7}
: E AT S Hes AAE 5 o oldd 54 (G5 Zetev e
C= AAata, ymA C5 A Cz AR 5 dvk. o o=z, Az2-7HEe] 2AF" (cross—carrier
scheduling) (& AZ2-CC 2AEH)o] FHed 45, s S 93 PDCCHE= DL CCH0o. = HAEH AL,
a9 PDSCH= DL CC#2= AEd 4 gt 8o “|HXHE Aglol” = S7be] v& &o(d, Ao, 4 5)=
AE 5= 3
ARACC 2AEYS 98, ClF(carrier indicator field)7} AMS-HTh. PDCCH el CIFS &4 =& FAE
gk Aol - ow dd-54 (Ex ol 2F-54)aA A9 AT AlE® (], RRC AlZLE )6l o]
oldlo] & (enable) & 5 $Ith. PDCCH HF2] 7132 Apade] ofgs} ro] Aujd 4 3l

4
3

B CIF txdo]E=(disabled): DL CC 9] PDCCHE &< DL CC 4] PDSCH #H¢ 2 ©do] 3% UL CC 4+
ol M e] PUSCH A8 SR,

@® No CIF

B CIF o]uvlo]E=(enabled): DL CC A+¢] PDCCHE CIFE o]-&3le] H4=¢] W3ty DL/UL CCE % 3+ DL/UL CC
AFe] PDSCH T3 PUSCH A4S atgat 4= glr),

- CIF (AAE A5)E 24" x-HE d= (9, x=3)
- CIF (A" A9%) Y9x= DCI %9 Alo]=e} #AA glo] 4™

CIF &4 A, 7IA=FL @ FHoMe] B HEREE W37 98 ZUEH DL (C AE)E d388 4 Ut
PDSCH/PUSCH 27129 93, WS &g DL CColA Wk PDCCHE] AZE/039S 38 4 9rf. Edk, 71 =e
ZYUEY DL CC (AE)E F3lA% PDCCHE A5 4= v, ZYEHY DL CC AEE @E-54, d¥-15-5

[e)
wE A-E54 o A9E & g
A

o
CIF7} t]zoo]E & zbzhe] DL CCE LTE PDCCH & o whe} CIF glo] #pale] PDSCHE ~A1E% &
e A F AP (E-AEZACC AAEFY). v, GE-5 (Ee g-OF5-54 w1e A-54) A
Alzzdgo] o)s) CIF7F ojdle]E &W, 54 (C(dl, DL CC A)E= CIFZ o]-&3&te] DL (C A9 PDSCHE =A% 3}
= PDCCHEERF o}yl t}& CCe] PDSCHE £AIEH® 3l PDICHE AEE 4 JtHARA-CC 2AEH). ¥
CC B/CAlA= PDCCHZF AEH A =t}

AN LTE-UsA 9] A5 541

HE e 2 7715 ¢S & 34l 898 s34 "ol e Ay FA B4l Al=RdA AlgkE 95
ool a84 €82 FH o 8% 877 Ha . VEHoR Fug AHERLS Ws wME(licensed
band)9} B]W3E Wi=(unlicensed band)Z ¥t A3 W= EX 2122 98 AH¥ Fu4 M=S X33
o o E 5o, W wi=s A& F20d, LIE Fi4 W=)S 98 457t 299 Fa4 =s 233
HHE] Wies 37 55 98 dFd Fig w=oln ghojlx-xy Misglilk A AFE. HHe Wes
Ak grAlel digh 21E& wEEtH 7k Aol glo] w7y AR vk, HWHE wMEE oE FAARe] F
A& ABEHA ofdetE =8 ®SdA §A Foog AE Ul 59 JE: AYdA FFY A BHoR
i BE AAHReH, T gERA, B4 A9 A, FAAWIFD Tl thEEtA ARSI



[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]
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LTE A|2€3 e AZel BaA A A8E 7129 [iFi Al2~"o] ALgstE vd3] g (o), 2.4GHz, 5GHz <))

< Egy oxadd &83h= WS e 7t SAl w2 7o) AAS 3

A A s WS Mgl 7 BA w5t A58 JAEs7] del Al Al (Channel Sensing, CS)

S FYst g2 T4 =2V AE AES ] gaS I AS 278tm vk, ©]E CCA(Clear Channel

Assessment) &l H-E20]  LTE A]|2~Ele] 7|x]=ro|u} e H|WHSE tholde] A3 HAES aldes (CAS 53

glof & 4 3l W4, LTE-A Al=del] AREHE v i9S LTE-U W=/tidoletar A geh. %3,

LTE-A Al 2=¥) ] 71 Aol ghtte] AEE HEF wel WiFi 5 thE T4 =EER (CAE Fdste] s o
= A

07)A] gFofok B}, of|E Eof, WiFi ¥(801.11ac)ollA] CCA YAIX+= non-WiFi A& thsled -62dBm, WiFi
Ao thdte] -82dBmoE A E O] v}, wEbA, WiFi o]9]e] A&7 -62dBm o]de] HFHo = FAEW,
STA(Station)/AP(Access Point)¥ 7S do7|x 7] a8 25 AES 1A LE=r)h. WiFi A== A
STA/APE CCA AAIR] o]Ake] AEE 4us o)A AZESA] oW (CAS $3s5l1 A5 A4S 533 4 r).

%12 Wel WEsh dus wesl felel MAe NG 128 dEsE, ws us (ols) 1A W
=)sh s W (o3, LTE-U W=)el

o] Z|ATom S E FAT F QU 0% 714,
=]

T 13~14% HWE W= ﬂ%oﬂfﬂ A&
17 e, LTE-ASE F33 o2
T HAH/EgRE F %1010]: @‘ﬂr Held, LIE-U
RRP(Reserved Resource Period)2}il &t} RRP F3HS 215}7] -?/]'H 0431 Ho“%’.ﬂol EAE = U, A 2
5t B4 Alz®E A Eo] FA Ado] BX|(busy)deta 14g 4= Q=S RRP 7 WlolA] 5 %

Atk dE 59, RRP 73 5 £ dY @ o] Alart Bdflel AEHESE F]
FulelA RS ® tlolg A5 E AHHSR HET 5 drt. 7|AFo] LTE-U = el A
@00}11} Sk RRP 3-8 w2l ARSIt 7IA 52 dHwdty o) nY dHEFoRN @dER stoH A
A E/F BAE ATk, ©HoA RRP 73 ARE dHFE o=

= o ME)E S3A RRP AIZF 73 ARE AT W
1EAY, @] A% {% Al Ad AEHE E

A=
=
T

C(Oﬂl LTE-

[e5

o]

it
0 o 3o

i o ¢
=]
=
ae]

Ir
i
_HJ
é
19
)

= g4 % vk,
H

d o2, W(>=1)9 d%® SF= TAE RRP 17+ AA4E 4 9. o9} e, 3lue RRP #3Fe

o7 EAEe SF AlER 8" i Arh(EA) . o714, M & B WS SF 8%E Abde 71A|se

Al 3 AS(oll, RRC =+ MAC) Al29® (using PCell)olyt =] Aloj/dlolel Ade T3 4=

RRP T-3Fe] A& A2 A9 AlF(d], RRC & MAC) ’\]ZL”aooﬂ o3 Fr|Her HAAE F 3

]Z]' A HS SF #n o5 AAusaA & wf, SF #nolld =& SF #(n-k)oNA &= A= /\]:L%ja(d] (E)PDCC
< T3 RRP 31| AR A o] AAE = v}, ke ok«] J9=(d], 4)o]t},

RRP+= SF vldg] & SF W5 /09 x7t PCelldt AAHA FAEAU(IS), aligned-RRP)(%= 13), SF H}-L-T
9 mE S WE/AAYsTh Pelld AAHA @ WA AQHES F4E 4+ Avkols, EzE
(floating)-RRP)(E 14). ¥ whgold AZF SF uhedielzh Qxschs A8, A= the 270 49 SF vhed ez

7o) B4 A7, P Aol, E& X us (X20)) ol5el 2L ﬂww ook @, 2 el x plelle Al
& (/EE T 5] BN Uellel SF (/S 43 vhediels 233 A9 3xae A8 o)

AR 719ke] Qle] & WAl o g Fash= HWs digdAe] tE B2 G2, 7|A e Hole £l Mo |

g 4= Aok, SCellel @Al A Aef7F ¥]A (busy) A ofelE(idle Ul% A Ak of
olgolgtn FEW, 71AFE PCell (LTE-A Wl=) Z& SCell (LTE-U W=)S &) 2AEY IWE(d,
(E)PDCCH) & A E3kar, SCell ol A diolE $FAS AlEd 4 Qi)

S /FAE = Aol e ST FEw 74 2 B
HHE] MEoA] 7]g Aoz Fass LTE-U Al2=glo] 4
MEo Al B28= PlellT} LTE-U Waloz Ezbel= SCellzte]

o, SCell)< UCellZ AHelalaL, UCellolA] ®|F7|Hoz 3r /4
d¥= Ak 7S RRPE xuﬁh:} UCell9] 4] 345 (DL/UL) UCCar AHldch, 3#, w3k, 7]E 3

l_,

_14_



[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]
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M=o F2st= A4, PCell, SCell)S LCell® A2ldtar, LCelle] T4 F3E (DL/UL) LCC=ar “golst

n

o]}, RRP 7]%ke] UCello] X & CA A8 ﬂif}?‘f& F714 CSI A= 34 9 A2/, 8574 CSI 9=
W odA 9 /B Bl ol . }, UCelle] &Y AZHE ~AEH & 499 Ulelle] th
Ao, PCel)ZHE 2= He 4= 2%21 AT (OC 2AZYI F22(C 2AZYo 7 A3},

i

Are] e, ofstel s wrEelAl 1/He] W 9 109 HWE die] WgHL, ol& Fd T4 TAES
FYPsteE A4d ASE P enth. AR, 2 I AQE WAES vt WE g9y o] HHE] g
Eo] Wt JA 7IHOR o] &FHE AR A8E £ . T3, vEE devte® VX aa) vl Aol
o] A5 Fgale] o)FofAE Ao®: HE&H 4 k. EZH, B Ao Ab WAES 3GPP LTE AlZ=®lyr
ofvzl thE 549 A&Hl olAe gt A Lo Jhseltt. Wgk, o]sfell A 7] A =2 RRH(Remote Radio Head),
eNB, TP(Transmission Point), RP(Reception Point), FA7](relay) 5& X3l XZXQl &ol2 A8d0).

(0) RRP 7|8k UCellolA ¢l CSI &4 A1 AA W
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(o, NIZH SF)(N12 %Fe] Ag=7) olatql 45~ SF #(nkyn) ol kel A= RRP
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SF)(N32 ko] H4) o]3Fd - SF #n<2] <ol 1+ RRP

-

4-2) SF #ne] &3t RRP7F §li= 7%, 7P (14 @h) o9l RRPe} SF #ne] bAo] 574 #h(el, NAZW SF)(N4+=
#

o] ¢} %%‘_6‘}04, EP%Q 5ol SF #nollAl CSI F=w HFo] AeF(e], =)= + Atk c-DellA RRPE= SF #n
2

] =)
omlatAY, 4-1) ~ 4-2)°] wgl AAF RRPE 9w gt 9lth. c-2)& SF #no] AARE

L

L

c-1) RRP WollA SF #(n—k,,)S X3t 1 o]do DL SF7F EA6HA &= 2%
c-2) SF #n°] RRP Wol &%3}#] & 4%

d-1) SF #n7} €% RRP7} Q1= 2%, SF #n9] I4H 2 <lde] 9= 2719 RRP7Fe] 7+Fo] EA k(o N37H S
%]

P& zashe

d-2) SF #n7} &3 RRP7} §l= A9, 71 (A58 o)A RRPe} SF #nel zHZe] 54 h(o, N4 SH& %
Fal= AL

Sk, HF71E CS19] A, UCellollAd el CST 54 A2 vh&3h o] 24w RRP vl A SF #(n—kulg)% 3

shel 1 olde] Jbg Zhe DL PR 2AE 5 Atk 5% AFHAL, 5) + 6-1) £ 5) + 6-2)7F 489 >
a1t}

5) SF #(nky )] %3 RRP

6-1) SF #(nky)o] % RRP7F Gl A9, SF #(nky) ol HR Aa o 270e] RPZEe] ko] 54 gk

(e, NI7§ SFY(N12 %¢] A=) o]kl A9 SF #(nkue) 2l 2ol 2+ RRP
6-2) SF #(nk, ) °l &3 RRP7F Q15 49, 7FF (2143 o] A2 RRP9} SF #(n-ky,) 9 7+A0] 54 Zh(dl, N2
7N SFY(N2E ko] AS:) o]kl A4 SF #(nkuo) e 714 (2153 o] RRP

olsh paste], theel Aol SF #nolA (SI Weul A& e, =)E 4 Aok e-DolA RRPE SF
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MBZY el FEdhs F5-, ST Bal BF9le] BE 94dee (R ST 2242 ezt Sdee) o a1
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[0215]

[0216]

[0217]

[0218]
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Station) &9 &= tAld = AU},

2 e wE AAdE gge a, e 5o, =], Fdol(firmware), AZES O] e IRES 4
g sl o3 FdE F Aok s=dlofdl o FEHe Ag, E EH A AHAldeE st EE 1 o9
ASICs(application specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable gate arrays),
ZrAA, FEEY, vlolar FEEY, mlolar ZRAA Fol o 7daE & Ut

Aot 2ZEGold] % FA A3, B dYe I ANeE ol MW /)% EE FHEL £Ud
RE, A, #4559 Fdz 79 5 Atk ATEd] ;s drel fud] Aol ZzAA¢ s
TES £ Ak A7) R G g7 ZEAN U EE R fxstel, olvl ¥R T s o
8 7] ZEAAs dole g

» DL/UL ACK/NACK
+ UE CQUPMI/Rank Report
using PUSCH/PUCCH

General DL/UL Tx/Rx
S108

S107

S106

S105

Random Access Procedure

S103

System
Information
Reception

S102

Initial Cell
Search

§101
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EH3
Slot
—
/ \
/ N\
| / Tsymbols  \ "
Resource Block
12x7 Resource Elements
g
g
2| B
2 § Resource Element
< | 2
2| =
R
Control Area Data Area
1% Slot | 21 Slot
Frequency !
Subframe

Time
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=85
time
‘ ’ PDSCH
///g E-PDCCH
E-PDCCH
— y
'
subframe
=86
Time
Iy
- -1 =0
= = o T~ PUCCH
m= m=,
T™~—PUSCH
m=2 m=3
m=( m=1
1 Slot 1 Slot
Subframe
=97
BS
DL measurement Channel status information (e.g., CQI, PMI, RI)

UE
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EH8
CQI reporting
|
periodic aperiodic
CQI request=1 CQI request = 1, Iygcs =29, Nppp < 4
CQI + Data CQI only transmission
EH9
CQI/PMI/RI feedback type for PUCCH reporting modes
PMI feedback type
No PMI (OL, TD, single-antenna) Single PMI (CL)
Mode 1-0 Mode 1-1
cor Wideband | RI (only for Open-loop SM) RI
feedback One wideband CQI (4 bits) Wideband CQI (4 bits)
type Wideband spatial CQL (3 bits)
When RI> 1, forRI> 1
CQlof first codeword Wideband PMI (4 bits)
Mode 2-0 Mode 2-1
RI (only for open-loop SM) RI
UE selected | Wideband CQI (4 bits) Wideband CQI (4 bits)
e Wideband spatial CQI
Best-1 CQI (4 bits) in cach BP .
Best-1 indicator (L-bit label) (3 bits) for RI > |
Wideband PMI (4 bits)
When R(I: > Il s eodoneng | B CQLAbi) i cach BE
Ql offirst codewor Best-1 spatial CQI
(3 bits) for RT> 1
Best-1 indicator (L-bit label)

Type 1: CQI feedback for UE-selected subband(s)
Type 2: Wideband CQI feedback and wideband PMI feedback Report type
Type 3: RI feedback ’
Type 4: Wideband CQI feedback

_25_
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PCC (Licensed band)

SCC (Unlicensed band)

EHI3
Subftame v [N [ v [ v [ ws | v |
number
Peell
(Licensed)
Scell 8
(unlicensed) N
RRP
(idle)
EHIY
Subfiame ‘ NI ‘ N ‘ N4 ‘ N2 ] N#3 ‘ N+ ‘
number
Peell
(licensed)
Scell :
(unliccgnsed) “‘EEHIS%P
RRP
(idle)
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UE network node (e.g., BS)

Periodic CSI report configuration for each cell

S$3302

PUCCH resource allocation [~~— 53304

53306

CSl reporting of
Collision only one serving cell

) ) / /
PCell Rx Cell#1 Cell#2Cell#4

H/—/

Tx

UE I | network node (e.g., BS)|

] Periodic CSI report configuration for each cell |
{
)
S3402

PUCCH resource allocation [~—-53404

S3406
M CSl reporting of
llision * only one serving cell
< Co 151()& /
LN
/
PCell Rx Cell#] Cell#2Cell#4
\ J
Tx

Cell#1, Cell#2 and Cell#4 operate either in licensed band or
unlicensed band. At least one cell operates in licensed band
and the other cell(s) operate in unlicensed band.

* When transmission timings of plural CSIs collide in a subframe,

CSI for unlicensed band has a higher protection priority than CSI
for licensed band (optionally, under a certain condition).
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UE(User Equipment ) (120)

EWHI17
BS(Base Station) (110)
Processor | | RF unit
(112) (116)
Memory
(114)

Processor RF unit
(122) (126)
Memory
(124)
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