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(57) Abstract: Disclosed are a method for determining a terminal identifier in a wireless communication system supporting device-
to-device (D2D) communication, and an apparatus for the same. Particularly, the method for determining a terminal identifier in a
wireless communication system supporting D2D communication, can comprise the steps of: receiving, by a first terminal, a D2D sig-
nal including a D2D identifier from a second terminal; and determining, by the first terminal, an identifier of the second terminal on
the basis of the received D2D identifier, information on a measurement ot a cellular signal and/or information on a resource which
has received the D2D signal.
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LEE &) 3" F A AHEct, ' 71X (BS: Base Station) 'S
I (fixed station), Node B, eNB (evolved-NodeB), BTS (base

transceiver system), ML XQJE (AP: Access Point) S92 £0]9
ods) diAd + Aok, E£F, 'FU(Terminal) 'S LAHAY olF4 & 7t
+ 99, UE(User Equipment), MS(Mobile Station), UT(user
terminal), MSS (Mobile Subscriber Station), SS (Subscriber
Station), AMS(Advanced Mobile Statiocon), WT (Wireless terminal),
MTC (Machine-Type Communication) Zo]'i], M2M (Machine-to-Machine)
2], D2D(Device-to-Device) A3 59 &2 dAg 4+ dc},

ojgtolld, YA (DL: downlink)E ZIAFoM dEE FAe
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o]} 2] 7)1 & 2 CDMA (code division multiple access),
FDMA (frequency division multiple access), TDMA(time division
multiple access), OFDMA(orthogonal frequency division multiple
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access), NOMA (non-orthogonal multiple access) s3I e td
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radio access)Y CDMA20003 ZH& FXM J|¥ (radio technology)Z
TFdE 4 Ay, TDMAY  GSM(global  system for mobile
communications) /GPRS (general packet radio
service) /EDGE (enhanced data rates for GSM evolution)$® #2 FA
718 F+d2 4 v}, OFDMAYE IEEE 802.11 (Wi-Fi), IEEE 802.16
(WiMAX), IEEE 802-20, E-UTRA(evolved UTRA) T3 #2 FA Jlsz
8" 4 A}, UTRAE UMTS (universal mobile telecommunications
system) 9] dH-olt}. 3GPP(3rd generation partnership project)
LTE (long term evolution)< E-UTRAE A}&3= E-UMTS (evolved
uMTS) &l AFEXN, LY FANA orpMAE A& FEFHFNAM sc-roMaS
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3GPP LTE/LTE-A%A]= FDD(Frequency Division Duplex)d] A&
7bedt BlY 1 A ZEY (radio frame) TF9 TDD(Time Division
Duplex) ol & 7t5% B 29 FA T 72& A Ygot.

E 19 (a)e BHY 1 FA ZddY F2E AT, F ZH¢d (radio
frame)< 10709 MBI Y (subframe) &2 TFAHT., 3o ME I
Al 49 (time domain)ollA 271Y &EF(slot)o 2 TAHYG. 3o
MEZYASE HAFstedl  AegYs AFE TTI(transmission  time
interval)elgl dtth. A& £, FIHUY AME ZHIL Holv 1msoli,
shuel £%9 dol= 0.5msY F

el &% A dYgolr EH49 oFDM(orthogonal frequency

division multiplexing) HEE X3, FIF JAdqAq vFY

il

AYEBE (RB: Resource Block)S Eg%rl. 3GPP LTEE &HEH FolA

OFDMAE AlE3lZZ orpM AHEL U AE FI(symbol period)&

q337] #3 Aoltk. orpM AEE 3tU sc-rDMA AHE Ee AE
T7holgln & 4 Ak, Y EF (resource block)S AHY &% d9ol1,

o] £RNAM B9 AE5AHYU F dtEd (subcarrier) & EFFT)

T 19 (bE BY 2 ZTIUY TFZ(frame structure type 2)E
vetdck, g 2 FA o ZEge 2719 dZT Z#lY (half frame)lE
FAE, zZ 3T YL sl MEZ YT DwPTS(Downlink Pilot
Time Slot), B.Z7IH(GP: Guard Period), UpPTS(Uplink Pilot Time
slot) & FAHY, o F 1/ MEZHIL 27H9 &Rz FAHC.
DWwPTSE ©oolAel z7] 4 A4, Frist e Ad FH Ag .
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Uplink- Downlink- Subframe number

Downlink to-Uplink

configurat Switch-
ion point 0 1 [2]3[alsTel7[]8]59

periodicity

0 S5ms D S U U U D S U U U
1 S5ms 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 S5ms D S U U U D S U U D
E 18 @iy, FA ZHdy A HeZedyd E2, 'pe s¥HIA

AL A MEZEd S el L, 'u'e 4F83 H5E 98 MEZHI S
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o
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StFF M AP AR WMBHE A Ee ZFHIANM P A=E

Ags = AHSE HAF AJH (switching point)olg} Fcd, A AJHY
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PpCCHE B3 HA$HyE Ao AHBE 31¥gH3a AoJAH (DCI: downlink
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ER(o)E ¥ I IWEHIE  3r}d.), UL-SCH(Uplink Shared
Channel)d A9 73 AH(o]& AFgHI IJAEHIE  F}.)
PCH(Paging Channel) A9 #HolA (paging) AH, DL-SCHOA& A]lxHE
HE, PDSCHOlA HMFEHe dY AM2 §9 (random access response) I}
22 A9 #olo} (upper-layer) Ao =HAAo g AP 7, Yoo ¢
a5 W 8 gEEe] e dE o Aol BEEY ¥, voIp(Voice over
p)9o EA3 5 UE 5 dvk. EF59 poccHES Ao 4G ol AL"

goe 549 ppeccHES EYE T 4 Qlth. pDccHE Y EE
B4o] o4& 20l CCE(control channel elements)d Aoz FA=tT},
CCEE FA Y Ao WE F3358 (coding rate)& PDCCHO| A|F3}7]
At AlRHE =gy " dfoldk.  ccee EFY AY 8
1% (resource element group)E°o w-5-#Hc}t. ppccHY EP 2 OAME
7bs % poccHe HIE £ cCcEEY 9 ccgd o3 AlFEHE Fistg 1Y
A BA wel A A,

1A= g A AFEele pcrol wel poccH ERE FAS A, Ao
Kol CRC(Cyclic Redundancy Check)® ®<Uth. crcole ppccHY
2R} (owner) Y |Eo) wel A3 AR} (0]& RNTI(Radio Network

15
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Temporary Identifier)@t 3kc}h. )7} wmlazdgic), Aol YEg 93

Jim

ppccHEl ©Zeo A3 4ER, oE S| C-RNTI(Cell-RNTI)7} crcol
mpA7E ¢ Q. e Hold HAIXE Y% ppccHElE #Ho)A 2] A] AEza),
& E°] P-RNTI(Paging-RNTI)7} Ccrcol vixP"E 4 Jr}. A28 AR,
0 FAdez Al&® AHHE EE (SIB: system information block)E
9 g PDCCHE}Uﬁ; A28 Ay Az, SI-RNTI(system information
RNTI) 7} CRC°ﬂ vpA7lE Ak, 9EY dY QML ZAgy Aol g

o
<)

ol

ol WY Aaa FE AABL7] 98}ed, RA-RNTI (random access-
RNTI) 7} crcoll A7 = 4 9},
S48 ¥ ddol HEe" £ e FA FA Al&EGgA A3 MR

zage) 228 e,

T 45 AW, 4¥gF3 ME Zade Fae g9l Ao 993
Holel ez ve 4 o, Ao dgee A¥Fa Ao FEE Ud=2&

12
rlo

PUCCH (Physical Uplink Control Channel)©¢] &% #Hc}, do]g
AFE2} dlo]E]E Y E%F PUSCH(Physical Uplink Shared Channel)©]
3. &Y s EAS FAE7] A8 e dE-2 pucCH®: PUSCHE
FAol AFekA] =t

st el digk puccHdll® AE ZHY el Y EE(RB:
Resource Block) *Fo] &3 gk, r 4o £33l rRREL 2719 £%FE59

Azl ME te F kEatg AP, ol8 puccHol 2B E rB 4 &F

[

T ok

al
4
o
=
]
Q
[
0]
3
(9]
L<
o)
e}
e}
o)
’_l.
3
«Q
e,
°
kI
S
£

747 (slot boundary) oA F3}
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PUCCH (Physical Uplink Control Channel)

PUCCHE %38l AF=EHe A¢H3a Ao AR (e e, oLn g
2HAEY LA (SR: Scheduling Request), HARQ ACK/NACK AR 92

g2 + Ao,

ok
o
ot
fu
2
1
i\
ox
o
[
i
e

ol

—

- SR(Scheduling Request): A¥H 3 uL-scH AYE LAs=d
AMEEE HEo|th. 00K (On-off Keying) HAg o]&3te] AfH),

- HARQ ACK/NACK: PDSCH ¢ 3}gxza dolg R oisg o

L
e
Ol
ok
ot
o
ju
k
In
30
i
a
e}
o
)
s
o
s
2
=2
=
(ot
olo
ol
lo
ku
)
O
=~
~
=
™
Q
=
'_I
=
fm
N
A

- CSI(Channel State Information): 3s}3H I g st =
A ¥ o}, CSIE  CQI(Channel Qualoty Indicator), RI (rank

indicator), PMI(Precoding Matrix Indicator) % PTI (Precoding

Type Indicator) % AolE o= 3UE XTI + gk, MpIyY 2
208 E7} AtgH},
HARQ ACK/NACK A X E ppScH Aol 3t3kal 3 dlolg] mzle vyay AF

ofFoll wet AdE F Ao, 71€Y FA4 A A2"edA, sFgHa gy

FEHE (codeword) A&l thallAe ACK/NACK BEZA] 1 B|EV} HA4H1,
s A 2 ZEYE Aol dslAs ACK/NACK HREA 2 v EJ} A$HT

Ad FAH AHeEe ©FYEH (MIMO: Multiple Input Multiple
5}

output) 7|3 #HEE A=W HERE A, MHEFAAA A} (cOI:
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Channel Quality Indicator), Z¥IYWEZ2QAYA (PMI: Precoding
Matrix Index) % &3 AA|A}(RI: Rank Indicator)® Z&T $ ok,
ol AE 5A ARE TAs cor HL FEY = U},

CoI 9 AFE At MBI Y F 20 HEJ} AMEE 5 .

PUCCHY BPSK(Binary Phase Shift Keying)¥ QPSK(Quadrature
Phase Shift Keying) 7IWM& Ab&3le] wizd + o}, puccHE E3to

e gl Aol AHrJE dEd £ Adn, 7 dEEd g FEHIY)

R
Ol
-

o ZERFYFI(CDM: Code Division Multiplexing) 2 F83te

4o do] 12 ¢ CAZAC(Constant Amplitude Zero Autocorrelation)

>

"

|

25 F2 ALY, cazac AlEAE A 99 (time domain) 2 FobS

99 (frequency domain)olA YAHI F7] (amplitude) & |3

o
rr
Jm

X
o

7FZ2 22 kel PAPR(Peak-to-Average Power Ratio) ¥ CM(Cubic
Metric)& & AWERE F7HA717o &3 AHAE 7pxoh, E=d
puccHE F3 AFHe FFA doly HFol ¥ ack/nack FEE I

Al A2 (orthgonal sequence) ¥ 2a AW (0C: orthogonal cover)

il

o]-g-sto] AP HCE.
T3k, PUuCCH ALE HEHE AoARE ME U2 £33 AXE (Cs:
cyclic shift) #& 7+ T8 AZEH AL (cyclically shifted

sequence) & ©o|&3le] FHEHE £ . £ AZTERH AI2reE B

o2

AP 2 (base sequence)E 5F Cs

e

(cyclic shift amount) UHE &3
AZEAA PAE F At EAH cs UYL £ ANZE YA (cs index) 9l
ofg) xAldTh, Ade AA A} (delay spread)d Wt AL JtsE £33

18
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ANZEY Fe g8l 4 Aok, g FFY ANAda7 B AEAER ALSE
T+ oy, M&3 cazac Aldas I o),

£k, @go] stte MBEZH YoM HETE F Ae Ao FEY Fe
Aol BB Ao o]Eslsd sc-romMa AES JNF (=, puccH 9

A3 E (coherent) FEL Y3 FRA3

I
i)
o
W ot
4
ot

A28 A9 3 sc-FpMa AEE) o w
3GPP LTE Al&HElolA puccH &, AFHE Ao AR, ®HZE 7|9, A9
AR & Fof wel F 7 7kA Aol XWoF AHeHwW, zZtZe] puccH

EWo uwEgtAM HEFEHE AFEFHA Ao AHX (UCI: uplink control

information)9 £4& ti&e | 29 Zo) ok 4 it}

[ 2]
PUCCH Format Uplink Control Information (UCI)

Format 1 Scheduling Request (SR) (unmodulated waveform)
Format la l1-bit HARQ ACK/NACK with/without SR
Format 1b 2-bit HARQ ACK/NACK with/without SR
Format 2 CQI (20 coded bits)

CQI and 1- or 2-bit HARQ ACK/NACK (20 bits)
Format 2 for extended CP only
Format 2a CQI and 1-bit HARQ ACK/NACK (20+1 coded bits)
Format 2b 1 CQI and 2-bit HARQ ACK/NACK (20+2 coded bits)
Format 3 HARQ ACK/NACK, SR, CSI (48 coded bits)

PUCCH E£9 12 sSre ©5 AL AlEHU, srR @5 H$o Agos
A2 R ke E}ﬁéol AL, olo MalNE T&slo] xS A},
PUCCH X% 1a ¥t 1bYe HARQ ACK/NACKS Lo Alg=ith, <lojo]

MBEEZ#H Ao A HARQ ACK/NACK®] ©E5 02 HEH= Z%ol= puccH £ 1la

o

EE 1bE AFRE 4 ul., EE, pUCCH XU la EE 1bE A}£-3lod HARQ

ACK/NACK % sro] 59 AMBEZHANA HE"E =5 ),

19




WO 2015/111909 PCT/KR2015/000617

PUCCH ¥ 2& co19 A$ol| AMRE 1, pucCcH £ 2a EEE 2bE COI
2 HARQ ACK/NACKS Ao /‘}%EJE}. 249 cp o AfolEs puccH EH
27} cQI ¥ HARQ ACK/NACK 9] A% Alfd +& ¢
pPucCH X9 3% 48 HE9 idd vciE YEwd AME"ET. puccH
s X 3x 249 Mo i HARQ ACK/NACK, SR (EAse ZA$) ¥
el M o) thet cs1 BiE 4B F UG,
T o5t £ ¥dyol A8" £ e F4H FA ALHA puccH ERE
Aare 3 Szt dEE29 puccH Yo ke Feje dHE vehdc.
E solM Ve = ggR el M) AdEse) A4S JYedz, o, 1,...,
0 VR -1e 2eAQBEe WEE Juisth. s®Hoz, pucch: AEYI
Fog 59 4% ¥ (edge) o wFHG. E 504 ZAIEE bl 2o,
n=0,18 HAlHE puccHk PG| puccH XU 2/2a/2p 7b wWiBEHA, ols
puCCH X% - 2/2a/2p7F WY -ET (bandedge) ol AT ALEFE
EEE ez 598 + AY. EE?SJ,‘ m=2 & HAEE puccH @l puccH
s EW 2/2a/2b 2 PUCCH W 1/1a/1b 7b B (mixed) ohWY £ Ach.
0eo®, m=3,4,5 2 FAHE puccH PPl puccH ER 1/la/lb 7t
ojs3g 4 ok, puccH EW 2/2a/2b o o3& A&7t @ puccH RBES
(V) BRosaY Aadde] osA 4 e wesdid ANE £

A4
=y

32

20 PUCCH ¥ 2/2a/2p°ol tidle] A3}, pucCH £ 2/2a/2bv A€
22 el (cQr, PMI, RI)& AFs7] g Ao Aot
Ad&AA e (o]dlol s, BASY cor ARZT XY B F7)

20
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R SH ddel He FIF I (Ee FIF Y% (resolution)) &
Z1A = ofsted AlfE Aok Al GFelA F18 " w¥F1E cor
Rau7t AdE 4 Jok. puccH ER 2 £ F7|H Ruov AE&Hn, HFANFH
B1E M E puscHZb AHRE 5 Uk BFVIH B39 A 7jAFES

SolA GF¥PA dolE dEFEE 5] 2AESHH Adel /M cor B

562 & 2o HEE 7 AUs FA FA A=RA At cpof B4
col AEY F+x& YERHT}.

ghvte] £%9 sc-roMa A& 0 WA 6 FollA, sc-rbMa AE 1 % 5
(2 Ha) 2 6 WA AE)= 5Z3Z/413% (DMRS: Demodulation Reference
Signal) A& A}EE1, YvA] sc-rpoMa AEANAM cor FE7 HAEE F
)

ATk, &

rk.l

, 23" cp o A= e sc-FDMA AE (Sc-FDMA AlE 3)

o] DMRS %ol AR},

opsk Wx"E A Eo] Hol 12 9 cazac A|EAE $AtdY, A2 &3

NZE (cs)v AE % &F o ¥HZEPo. bpMrse tisiA. A A g o)

stue] €% EdsE 7 /H9 sc-roMa HE F 3709 sc-roMa AlE
HAE "olA 2709 sc-FDMA A Eole #HEAZ (DMRS) 7 Aeli, veR
5709 sc-rpMA A Eole cor BRIV A¥o. 3 &F g F N9 rsTt
AMEE A & dEg Ay HEiAolth. e, ZF gwe =3
ANZE (cs) ANBLE AR FE"ET. cor AR AEESL sc-rova A E

21
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Aol WzEo] HEs, sc-rova AEL 3l AlFBAR FAF ),
%, g 2 AldAZ cor1g HERIAA AEF),
shue] trIol AEE ¢ A AE FE 10700lm, cor AHBY WERE
opsk7bA A#A fltk. sc-roMa Adgol WiE gesk wHEE AMEste A
s 2H]EQ cor #ol H¥ £ Jorz, g &£Fo 10HEY cor S A F
ATk, wetA, F MBEadel Hu 208E9 cor #e Ae 5 Ak, cor
HBE FogF JIolA A7 Hel Fopg 3o i B3 E AFRIT

Fo4 49 i F5EE dol-12 9 cazac AR

I
2
i
i
2
o3

(@]

NA2)E ST F Atk 4 AolAEe ME BE €8 AXE (cyclic

10 shift) S ZE cazac ABEE ALY FEEH £ At Fas ogd

12 /A 5T TAS M €8 MZEC gsiA 12 Y o)t
g2 Eol FUE puccH RB oA A oFEd 4 Qlok. duk cp A9l

sc-rDMA AE 1 2 5 Ao (A" cp A$ol sc-rpomMa AlE 3 A9y DMRS

>
)
[>
rlr

=)

16 F3h% 49 Ao co1 AE ARa% FASAT cor AR 2L

E
BN
)
k)
ofo

HAe ¥ed.

o2 pyccH AFY Ad A ”f»b'é)CH , ”§>ZUCCH , ”:’LCCH )2 A|AlE+= puccH AHY

o
o

BAlA Fr1IHoz Aoldk cor, pMI ¥ RI EYS BIBEE AN AF
Aad#o] 9ste] H-HHMOF (semi-statically) AAH F . o47]4,

20 PUCCH A9 QEA (M) = pUCCH EW 2/2a/2b A4l AMEEE pucch
d9 % AEE &3 AZE (cs) @E& AABIE FReojY,

o]3}, puccH £ 1a ¥ 10l wiste] A3},

22
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PUCCH X 1a/1bol QoA BPSK ¥E opsk HZ WAL 0] 8319
Mz A8 o] 12 9 cazac ABAE $£4H(multiply) ©th. & Sof,

Mz AE d0)d 2ol n 9 cazac AlR22 r(n) (n=0, 1, 2, ..., N-1)

A e cazac AlAEE A Foll, Au AALE o] 83 EZ-9 (block-
wise) Bato] A&},
A9 ACK/NACK A Bl dafxe o] 49 Frhvl= (Hadamard) A7}
AMREAL,  #-&(shortened) ACK/NACK AXE %  HZAZ (Reference
10 Signal)o]l ®alA= 7Zo] 39 DFT(Discrete Fourier Transform)
AR 27 ALEET
2" cpel Ao FERAZ disiAe Hol 29 sioul= Algavt
Ab-gdrct,
E 7 & 2ol A8E £ de FA A A" A ARk cpe A $ol
15 ACK/NACK @ F+xF Yehdrt,
E 791X cQoI §l°] HARQ ACK/NACK H$E 93 puccH AE FxE
JAlH o2 veRTH
dtye &% IIdHE 7 Mo sc-roma AE F 231 RE 379
AL E = sc-Foua A Eole #FZA1% (rs)7F Aelxz, WU 4 )9 sc-rpMA

20 AlEoE ACK/NACK A&7} A,

1o
r\:(
et
o
!
O

v

o
ot
o
=2
e
ofN
o~
o
N
=
1o
e
b

s deel rs 7t 4¥
T A, Rrsoll AMBEE HEY i F AT AojAdel uwe depd

23



10

15

20

WO 2015/111909 PCT/KR2015/000617

1 ME R 2 wEY BASY Fu (23ALYHA e A 27

£017] & Fas G b A Y @G FAJe A &3,

>
O
~
~
=4
e
(@]
=
2
fol
e

Fog FGoA FAA 77 A Fokge GG A PAE
78 ANREE AMEET. FRg d9 A|lF22E cazac AR F oy
zadoff-Chu (zC) AlREE AFEE + o, d&E B, 7]E A@2U zc
AN@2zo) MZ 2 ¢£38 ATE(CS: Cyclic Shift)7} dAg"ozxn, Az

g 9% Ee ME OE Ao AdY dFEst 38" 4 v, HARQ
ACK/NACK H¥& 9% pucCH RB & $#3F sc-rbMa AEoA AYEE= cs

PUCCH
A C

A9 Aee A-2H FA-AF Aag” seboie (A7) o o) g,

N
X
-
o2
2
o
r>
rin
>l
O
=~
~
=
>
@]
>~
>
fot
e
N

o g4l (spreading) ZEE
AREEt] AZE el Fatdch, An B4 ZERE YA-STUELE (Walsh-
Hadamard) A8 & EE DFT AlE27F A1E8E £ Y. o & 9], ACK/NACK

ATE 4 HEo ds) do] 49 Am A

>

(w0, wl, w2, w3)E o]&35}9

gad £ Aok, =3, rsE Ho] 3 e o] 29 AW AFAE E
AAI7IT}, o]& A AP (0C: Orthogonal Covering)o|gt &kt},

24
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A v e Fog dFaXY cs A F AR FdFNr 9 oc
AL oM vy wPEo] IF=REUF3(cDM: Code Division
Multiplexing) Wa&lo=zZ oFgd 4 Ao, F, FYS PuCCH RB oA
we e 9eE9 ack/NACK HE Z Rrs 7} thEEtE 4 dr).

ojo} #Z& A d9d 24 com o WisAl, Ack/Nack AR thalA
AdE e S Z=EY Jiee rs AEEY Mol dalM AgddY. &, Rs
A% sc-roMA HEES JlFE ACK/NACK AHE AL sc-FoMa A EE9
Mereh A7) &, rs ¢ ©F3 &% (capacity)©l ACK/NACK #HH 9
thE sl &80l vldto] A Art.

g 5o, dvtcp 9o BFol 4 MY HENAM Ack/NACK BEIF HE5HE
4= 9=, ACK/NACK HEE #3to] 4 7t old 3709 Aw A m=v)
ALEEH, ol rs AF AEY F7 3 HR AFdEH rs & Hste] 3 AY
A F4F Z=gro] AlgE ¢ Q7] "ot

cp o MRl shte £FelM 3 Y Aol rs HEEL

i
z

Al A AFEE T 4 /He AEo]l ACK/NACK AR HEE A AL&HE H o,
d& €, FIF JFoA 6 /MY cBAZE (cs) E AL FHAA 3749
AuAY (oc) AYUS AHEE £ ATE, F 18 /e Aol GTLEFREY HARQ

#glgdto]l vt puccH rB WA tEEE 4+ k. g g4" cp 9

2

14

AR Tl A shpe] &xelM 2 JBe HEo]l rRs FEE A AIEHI 4
Mol AEo]l ack/NACK AR AHAEL A ALEHE AL, & =,

Fag GGl 6 MY SFAZE (cs) B AL GFAM 2 AY HmAH (oc)

k)

N
e

].

S ARE F Ao, F 12 N9 Aold dTRHE Harg #EASHO

25
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shte) puccH rB WolA tiEEtE # o),
thgo2, puccH ER 1o oiste M. 2AEFF 2% (sr)

go] 2AEHEHIE 2AsIAY B 28R ¥v Wz HEdr. sr

N1

B€e& puccH ¥ 1a/lb °lA9] ack/Nack AMNE FFRE AAMEE D,
ACK/NAcK g Ao 712389 00K (On-Off Keying) WA o2 FALT).
SR AolM e #HEASI} ASHA ek, wakr], drk cp 9 BFole Aol

7 9 AFE2Tt ojgHI, FAE cp o AFole do] 6 o AALT) o] &HT).

e
>
[H
(m
kg
iy

SR ¥ ACK/NACK ° tisdlo] Aol 3 o AW "

c}.

I

, 274 (positive) SR HEE 3 @Le srgoz ¥ AYE

32

sy

E3) HARQ ACK/NACKS HA&3tl, HA (negative) SR HAES Y=

*

GZe acK/NACKE O Z &dd 2Y8 F3 HARQ ACK/NACKS %3
t}&-o 2 A E-PUCCH (e-PUCCH) XEo] thdle] Awslct, e-puccHE
LTE-A A]2®l9] puccH X9 39 & 4+ Av}. puccH E¥9 38 o]&3

ACK/NACK H$ole 55 24t (block spreading) 7|Ho] A&" = o},

2

(o

714

iz

£ % , 71&9 puccH X% 1 AE EE 2 Adzde g3,
Al ANZ HAEE sc-roMa HAE o]&3tod wizste @Atk & gollA
UEtWE ulel o], AlE AJEAJF occ(Orthogonal Cover Code) &
ol g8t AF FY(domain) AeA FiEH HEFE £ AT, occE:
o] gFo 2N FUS rB Aol EFNY ITEY Ao AFEo] tFsE F
Ath. A&d puccH ER 29 ZAfole 3ty AE AAL7F Az Yl

AR HA4$E31 cazac ABZEY cS(cyclic shift)E o] &3te] 24749

GLEY Ao AzEo] tFaHE v, £F 24 7| puccH EWR (&
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£0], puccH EY 3)9 ZFole sty HE APart Foe ool AN

AgEn, occE ol&F Al g9 &S ol&ste] Hle dEEY A

=82 & ¥He] HEE F e T B Al&HelA sy &% F<
5 7h8) sc-rova A EE A3 HEste dHE YERAG
= gMe 1 £F Tl e AdE Aldiol dol=s (EE sr=5)9
occE o|&3te] 5 718 sc-roMA HE(F, UHolE FE)& At dEss
dAE YEtdT, o] B4, 1 £F T 2 Y rs AEC] AHEE F 3
= 89 dAdA, rs HEZ 54 £F AZE #ol HEHE cazac
m, 409 rs AEel AH 2% occrt HEH
(e Faz) duz dd"E & Aok E3, = 89 ojAlolA Zhze] orpu
AE (EX gc-rFDMA AlE) HE 12 7o) Wz AEo] AlREm, ztzte Wz

AELE gpskell s HAHE RALE Y, e XM dF3

ek

T 12x2=24 HE7} "ot wetA, 2708 €Fe2 HET +

32
rr
o
=
s
{rmt
4

Qe HEFE % 48927} ok o9 gol BE B W49 puccH AY
F2E ALESHE A% 7129 pucon TR 1AY 2 2 ALl wslel Ba

a719) Aol Huel HEo) s,

A W Rk

B owwel AAdgdM nelsts $A 8742 "UE Ao (Multi-
carrier) AY BHE EF EgY. F, £ LA ALEHE YE s
Al2~8 = Jlele] B3 (cA: cCcarrier Aggregation) A|Z&®¥olg} 3

27
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TGS AAs7] A, FEER st Y 7T o 5F d9RY F2
B9 E (bandwidth) & 7FAe 17) ©o]4e HEWE sjglo] (cc: Component
Carrier) & W% (aggregation)dto] AL&3te A|ARNS 2Tt

2 2o gE sjelols Aoy B (Ee, s JA) & 9nlEy,
ojwf shejojel WIS A (contiguous) o] zhe] =M olug w)
A& (non-contiguous) Aol re WIS EF v, wF,
st aet AFgFE A ol AAEE HEVE Aol ey & vhEA 248 +
Ak, sFFI FEXIE sfgof(olst, 'pL cc'E o) T AFgH3I
AXAE  Agloj(ols, v cc'Egk @o.)  FUF B ASE
A (symmetric) Aozt 3, o2 F7F uE AS$E
Bt A (asymmetric) FAdolgtn ghoh, o]k Z2 sfejo] WIS vt
A4, H9Z A (bandwidth aggregation), 2HE®Y A (spectrum
aggregation) T #& 8ol¢ ELE AIRE F U,

F o ol AEVE Aol A He FAHEE Mol H¥ES LTE-A
ANzdoAs 100MHz G &7t Adete 21E FER grr. 23 gigEr

e o

e
tlo

7HAE 178 oo slEols AT w, Z¥ste Aol

YezEe 7

rix
e

IMT Al2®3e] T 3A (backward compatibility) A

HalA 71E AlL"olM Agsts HFoz AFE £ Aok, dE

i
2
X

fijo

71&¢] 3GPp LTE A|&HoA= (1.4, 3, 5, 10, 15, 20}MHz WHHAE
A 938le}, 3GPP LTE-advanced Al&® (%, LTE-2)oAME 71& A€o

338 Yol A9 NIEZERS o] &3le] 20MHzZET & HAEES 2 YUFL

S

uk

F Aok, E3, 2 2HoA AMREHE el B A2RE 7)E AN

28
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Agste d9Z3 gaglel Az WAEg  Felse] Aelel Wite

LTE-A A|2®E 74 A4S #2387 Yol A (cell)d MNP S A} &3},
ded Aelol 3 4L F A (multiple cells) 702 AAL

T oAtk de §¥¥a Ao coyr F¥YA AL co) F A4

Lo

B

Zgor AU, A¥Ha AYL HF 24E oy, uwak], 4de
=, ke 3@ Ea Adn JEHI AQeE FHE Aot
54 9ol & shvte] HAAE MW A (configured serving cell) & 7MRE

A% 109 pL cc 1709 UL ccE R F oy, EA gwo] 27 o]Ate

244" MY A& e Fe

rlr

Ao Furgel pL ccg 7MA9 uL ccol

FE 29 Z2AY aBg e £
Ee, 2 HdE pLoce® v cert FAE FE Ak F, 5 9ol
there] A" A A& JMAE A% bLoccd FRET L cerb o B slgol

W S3EE AYE F A9, F, AMelo) ¥ (carrier aggregation)&
2zt Aol FoF(4AY FA Fo4F) 7 AR T8 E o4t AEY HYoR

olsid 4 Ak, o71M, ks rd(Cell) & YWAHOR ALEHE 71X T

LTE-A A|&®lo|A AlGEe 4& Zglo]ojg] 4 (pCell: Primary Cell)
2 MAYe] 4 (sCell: Secondary Cell)S XE%3ct, pala sde Ay

4 (Serving Cell) & A&" 4 Qt}. RRC_CONNECTED AElol A%+ 7He]o]

fu
L

Mol AAHA FUAY Mol WS AdeA g dwe F¢, pad
749 A% Aol © sy &Ath. ¥HA, RRC_CONNECTED AtEfe] z
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Melol Wiol AARE dEY ¢ st ol AW Ao] EAY £ gloy,
AA A Aole pAdz s o] SQOI EgEc).

Ay Aepds sd)e rre FEUEHE I HHE £ g
PhysCelllde Ao &d AS HAEAE oFE 5037HA9 AFAE 7k,
SCellIndexv sH4& A3zl Hste] AR EHE 33 (short) ¥z

e 771X HFgg& 7M. ServCelllIndexte AY A (pd e s4) &
A a7 Ysto] AMEEE 1 (short) AREAR oFE 77AAY A5
7FRg. ot pAdl HEHM, scelllndexs sAlo) HE3l7] Yl mig)
Foddr. &, servCellIndexolA 7FY & A 1p (e 4 Jddx) &
7FA & Aol pdol €rtt.

F (&, primary cc) AolAM F2ses AS

pAe Zefolrje) F

X

ougicy, Ggo]l x7] A2 AA (initial connection establishment)
AR FHEAY Ad A-24 FBE FPst=d AIRE £ don, d=oy
HA A AAE A AL = Jduv. EZ, pAS Aol WHE BAHNA
ARE A9 4 F Addad Y FA He 48 v, F, 4T
el pAolMrE puccHE " ol AFT 5 don, A2y HRE
gAY RYH"E HAE ¥AscH pAvRE o8 # UG, E-
UTRAN (Evolved Universal Terrestrial Radio Access)-< 7ig]o] #Hg
AAE AYsle dZoA olFAH Al AR (mobilityControllInfo) &
2t AY AFE9 rRrRc 92 AMAH A (RRCConnectionReconfigutaion)
AR E o] &ste] =9 ZBAE & pARES WAY £ A,

sde AR F34¢ (EE, Secondary cc) oA FAAste AL
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duig = Aok, 5 <ol pA2 surt @3 HY, sde Y oy 3=
F ATk, s8& RrRC QZo] dAo] o]FolR o]|Fe FA siFIL FrAH<
FA ALE Agsted ARE & Atk slgol HEY DA DAY MY 4
FToAAM pdE AAF UnA L&, 5 sdol= puccurt EAFA ¥tk B-
UTRANS  sdlE Ao HE FHE AdIe LA F4E [,
RRC_CONNECTED “ZEjol] &= #ddE 49 FA7 FHE ZE A2®] HHE

£ A9 (dedicated signal)S E3 AFE F Art. A)A= AW

g3

42 Bdd sd &jaA R Frhol st Aojd £ dow, o] w A

A& RRC 92 AMAEAH (RRCConnectionReconfigutaion) HWA|RE o] &%

ku

F AUth. E-UTRANS #T#HH s4 gelM BRENAESY] Hoe 92 ¥
golg De}ulE & 7t e 5 Al1¥9¥ (dedicated signaling) & F o},

Z7] Bt B4 o] AzFE ojF e, E-UTRANS AZ 44 HAHA
2710 FAHE pAd #7138t iy o] sdg EFstE UENIE FAHY
F Aok, Aol HE FAAM pd R sde ZAze] HIWE sleloizA
FAE 4 Ark. olate A4 doAe Zgtolvig] HEJIE slele](pco) e
pdTt T4 guiz ALE"E 4 glon, ARde HEUE sfElej(sco) e
s 7} %%l?'& w2 ALEE F AUt

= oov & ¥9e H8d F de FAH B4 A2HAM HEJE s
2 Aol Wi d#E e,

E 99 (a)= LTE AM&®AdAM AMEsHE @d shedol F2E Jebdc.

AXAE Jfgojol= b cc uvn ccrt du. due ATUE sgoles

31



10

15

20

WO 2015/111909 PCT/KR2015/000617

l

T 99 (b)E LTE_A Al&Rol A ALEHE gol B TF2E dEdg.
= 99 (b)Y A%l 20MHzY FIF AV|E FE 3 MY HAIDE lgoirt
A%" 2$E Jeldc, pL cc® v cek 47 3 AW ey, b ccet uL
ccel el Aol e AL otvnt, el WY A dEe 3709 ccE

FA EUEZEE £ Uz, FFA AZ/HOIHE AT 7 Jn 4R

whek, £4 Aol nrle] pL cort BIHE ASole, WEHIE vl
M (MEN)71Y DL ccE BT ¢ v, old, g M /el AFE pL cC
TS ZUEHSIZ pL AZE O FAYE F Ao, I, JEdIE 1L

(L<MEN)7Re} DL ccoll $AMTHE Fo] FH DL ccE Yo EFT

2
o
)
°
At
1=
o
Ho
c
&3
rr
£
=
o
o
=
O
O
rlr
(T
[n
>
ta
L
A
ol
§(:.'-
o]
o
e
Au)
2
o
o

stgFHa Ade] whEal Fab (e DL ce) o AP I AU w

judl
op>
X

Fog (T, UL cC) Atele) ®71R] (linkage) & RRC PIAIA 9} & A S
ARG A" HE g8l AAE & drk. dE £, SIB2(System
Information  Block Type2)o] 2dlA AHeolsles H7jAjol] dsiA pL A7
uL AYe Z¥ol FAE F Ak, FAYeZ, HIAE vl AWEE YEE
ppccH7 A4 HE pL ccst AV uL ZREE AMEstE un cctre 9 BAE
omld 4 low, HARQE HT dolErt HFHE DL cc(XEE UL cC) %
HARQ ACK/NACK A&7} AEHE UL cc(XEE DL cC)ite] Wl #BAE u|g

F5 9eh
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A2 2 )8l 2AEH (cross Carrier Scheduling)

Mejo] HI AladoA e Al (e wiEd) £ A% M (serving
cell)o digt 2AEY HAHAAM A7 2AFH (Self-Scheduling) HWH »

AR A Jjelo] 2AEH (Cross Carrier Scheduling) H¥9 5 71x)7} oo,

AR 2 Flgo] 2AEHS A2A HAVE leg]o] 2AE 3 (Cross Component
Carrier Scheduling) e ARZA A 2AEH (Cross  Cell

Scheduling) 2.2 dHE F Ut}
azzx HNeo] 2AEHE PDCCH(DL Grant)®b pDscHZ} Z+zt ti2

cCE HAEHAY, bpL ccollAd HAEE PDCCH(UL Grant)ol uwel AEg =

<

PUSCHY} UL ZWEE #4138 pL cce HAFHY U= vL cerl oY vl& uL

ccE il A$H= AL v,

signaling) & S84 HFAH A (semi-static)o 2 2z} o HZ Ldegd F
ATt.

aAgx gl 2AEPel BAHEE 45, poccuol P ppccHIt
Z|Al8l= PDSCH/PUSCHZF ol DL/UL ccE EdA HAEhdexE deFe
hele] AA]RX} WE(CIF: Carrier Indicator Field)”7} HEL3dlth, o4&
£0}, PDCCHYE PDSCH AHY EE pUsCH AYE CIFE o]&3lo] i

JE AgolE F shuel €38 + Aok, &, bL cc dolA9 ppcchrt
& A" pL/UL cc & 3luel ppscH B+ PUSCH AYE 9sies A%
cir7} A=}, o] A$, LTE-A Release-8% DCI ERE cIro uwhat
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g9 ¢ oo}, olm HAAH cIFE 3bit WEZ TAHIAY, AAH cird
HA= pc1 TR A7 FASA nHE 4 At E3, LTE-A Release-89
PDCCH TZ(FY ZHW % Y3 cce 7Iute) AU o) & QPARE £5 9o},

Rk, pL cc AolA el ppccHZt Y% DL cc AgelAel ppscH AHY&

Y84 B9 B3 v cc WIMY puscn AL B A9

rir

cir7} AMAAHxA ¢gert. o] AL, LTE-A Release-8% ZY3+ ppccH
TZ(Y ZQ 2 FYE cce 7|¥ A9 wF)e pcr EWo) Al&d £
At

24 Aelol AAEY] s W, vEe ccH A

op

BE 9y

rir

e Fol met BEYEE cco AAdHdM Ee perol did pocchE

EUE Rt Aol dasit, utM, oE Xd¥

R A B A

+

PDCCH EYE o] FQsjct,
Mejo] ¥ Ala"olA, & pL cc JPE @To] pDSCHE FAIFEES
2A12¥d pL ccd IS vdeEldn, 9¢ uL cc IS Yol puscHE

]

“

oby

SHE S 2AE¥d vl ccd IEFS gy, T8, ppccH EYEH
A3 (monitoring set)S PDCCH RYEHHE Fddle HOE sty pL ccY
A%e Yeldct, ppoccH EUEH AL 92 pL cc I 2AY, ¥ DL
cc Ay FAF(subset)d & U, pbccH EYEFE JYPS @ bL CC
AZWHY pL ccg F Holk o= suE T 4 drl. E& ppccH
EUEE IS @Y pL occ Hl AHgle] HME AHed 4 9rti. pDCCH
2UEY g 3= pLocce FAY vl ceoll g A7) -AAZE (self-

scheduling)< 4 7I53l2E A9 4 Aok, o83, @& pL cc I,
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v
ies
g

UL cc A3 % poccH EUHP J{L @dL A (UE-specific), T
O% 53X (UE group-specific) E& 4 573 (Cell-specific)dtAl AA=

gl

o

+

AL Aol 2AEH] H2dsd PS5l ppoccn EUER ol
% @ oL cc A Fdave AE oniste, oleid F o= ppccH
EUBY el dig B Aadys e A Bestx gk, gy,
A22x helo] 2AEHYol 248d FolE poccH EYEHZ IJfeol ¢ pL

cc A WolM AHofHe Aol ntgasitt. &, deel wiste] ppscH EE

2

PUSCHE 2AFHE7] 3l 71X=L pbccH EYHEHHY AFPs Es
PDCCHE A 43tc},

£ 108 & o] HEH £ e FA 54 A&HOGA 3224 s)go]

= 108 #&s¥, LTE-a ©2E ¢ pL MEZH YL 3709 pL ccrl

Ho] o, pL cc 'A'tS PDCCH EYE¥ DL ccE AAHE ALE

UEbdTh. crrvk AMRER e A%, ZF b cce CIF §lo] A4l ppscHE

2AERBsE PDCCHE AEE + Uth. ®AE, cIir/t 49 AF: Alady S

&) AlgEE A%, o 39 pL cc 'arvho] cIFE o] &3}o] z}4le] ppscH
~

TE= & cco ppscHE 2AEYSE poccHE ASE £ o, ojwf, ppccH

FUH™Y pL ccE2 AR %<& pL cc 'B' ¢ 'Cc'E PDCCHE A=A

&2
rr

=y

ACK/NACK HE]Z €A ubH
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gZo] eNBRHE FAHE e dolE FREd &Dse tf

ACK/NACKES FAlo] MEslof st A3olA]l, ACK/NACK A& e ©@hl-Zgis

Am
ox,
o

FA83, ACK/NACK M4 AHE Fol7] ¢, puccH AY A€o
7123+ ACK/NACK ©5 3} ol naid = o

ACK/NACK ThE3sle} g4, o9 "ol {FHEA thd aACK/NACK

2HE FUXEL AA ACK/NACK ALol] A2 5= puccH AY# opsk ¥z
HNEE2 Y Ao ol AlEd,

A& 9, Td sy pucch Aol 4 HEE HEE D 4719 Holy

]
12

uln

o] Huj dFE & A& BF, ACK/NACK ZFH= ot & 37 Zo] ens

o4 Ed 4 ek,

(& 3]
HARQ-ACK (0), HHAARRQQ-—AACCKK((I:S)), HARQ-ACK (2), o |0, b

ACK, ACK, ACK, ACK Aicena 1, 1
ACK, ACK, ACK, NACK/DTX ncen 1, 0
NACK/DTX, NACK/DTX, NACK, DTX Ppocen 1, 1
ACK, ACK, NACK/DTX, ACK e 1, 0
NACK, DTX, DTX, DTX Podceno 1, 0
ACK, ACK, NACK/DTX, NACK/DTX noocen 1, 0
ACK, NACK/DTX, ACK, ACK Aicens 0, 1
NACK/DTX, NACK/DTX, NACK/DTX, NACK nYcens 1, 1
' ACK, NACK/DTX, ACK, NACK/DTX ooz 0, 1
ACK, NACK/DTX, NACK/DTX, ACK Modceno 0, 1
ACK, NACK/DTX, NACK/DTX, NACK/DTX A ecno 1, 1
NACK/DTX, ACK, ACK, ACK i 0, 1
NACK/DTX, NACK, DTX, DTX n)cen 0, 0
NACK/DTX, ACK, ACK, NACK/DTX . 1, 0
NACK/DTX, ACK, NACK/DTX, ACK Moocens 1, 0

36



WO 2015/111909 PCT/KR2015/000617

NACK/DTX, ACK, NACK/DTX, NACK/DTX Aodccr 0, 1
NACK/DTX, NACK/DTX, ACK, ACK . 0, 1
NACK/DTX, NACK/DTX, ACK, NACK/DTX Aoecia 0, 0
NACK/DTX, NACK/DTX, NACK/DTX, ACK Poecs 0, 0
DTX, DTX, DTX, DTX N/A N/A

7] E 3904 HARQ-ACK(i)+® i¥A dlolg HY (data unit)o) st
ACK/NACK Z3E uYetdck, A7) E 3904 DTX(DTX (Discontinuous
Transmission) ™ &FEES HARQ-ACK(1)E& & HA4=" dHolg £4o)

iy ©@Eo] HARQ-ACK (i) W&dtE dlolEl fRE FEIA £

o

LS

(1) (1) (N
471 & 30) o3td, #Hu 4/l puccH AHQ ( Puccno - Feuccna nPUCCH.2,

(h

rucchs ) o) T, b(0), b(l)L AP puccHE o]Este] HEEHE 279

32

B E o)},

9% o), wol 4y dolH FAEL BF 4IHoR

+
>
)

()
o0 e nPUCCH,l.% ol&3dlod 2 HIE (1,1)S A

o]l AMAl = AHA dolE fuRolA dade] duistn, T4 %

A dlole FRolA taygel A4Fsd, gge o g o] galed WE

ACK/NACK g Meoa, Holx 39 ackel Yo, NACKT DIXE

15 BR YT (couple). ol oA %H (reserved) PUCCH AU opsk A9

Z2¥O0E e ET ACK/NACK AHE YEE + g17] "Eolnk. A, ackel
o™, DIXE NACKY F2l ¥t} (decouple) .

o] A%, % Mol H&E nackel sFE= wlojE fRol ¥AE puccH

37
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S o] ACK/NACKEY AEE

IR &2 27 E ¥ (Semi-Persistent Scheduling)

=
54

Scheduling%%

Semi-Persistent

2 (SPS:

K

ey
N

<
)

Ny

B

4qr

el

A}

ol A

).

ol

™

5

w4k,

Internet Protocol) 2t

(Voice over

VolP

SR

A7 el

Aoy A 8.2

) Zoll sps w48 Al&3lA

% Jart g7l

=)

il

B

ﬁo

she} #of

Semi-Persistent

ol

jo}
o

o

~

el e wolA Adel ¥HE F Ux A

Scheduling)

o
3r
o

o)

3} (activation) 21l ]

A

24

=9

ol
™
)
o

ne

._OE

=g

SEEL

a7t o

1

ol

Y + AUt

20

siAs7] Al

el
ne

ol

1
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(Deactivation) &t XA + Ar}.

A LTEdAM = AgHI YW/EEs SEH I E spsE Y3l ¢4 RrC

F5Ae 2UAE 2ow, oo W FRs AW 9L YIToH

AZb-Fokg zbdel @& AT, oA Fag Ad JH9E I RS

s

243 (Activation) gt AH F Jon, Fog Y d99 ¥GE&
A (release) st S H|&A8 (Deactivation) g XA £ Qlct,

wetd, ©ue LA E R ASE PDCCHE FAIE Hell, I FAE
poccHOl EFE rp Y AR we Fug AYE ¥II}I wMcs
(Modulation and Coding Scheme) AHo| W& WZE (Modulation) %
35 & (Code Rate)& HE3], 7] RrRC Al2dH L BTE ¥T @
MBZH] F7)¢ eI e} F5E Fh57] Al g,

I Bg, 92 JA=ToE2RY BE43e 28= poccHE FAISHE

Z] A 8lE PDCCHE FAISHH 1 ppccHOlA] A A3 rRB &%, MCS S8 A}4&35)9
RRC Aladd oz &g we MquXyy F7|k LTINS 721 oA &5

NG, F, AIZF ALY 9L rre A2EHE T3 FHHAR, AA
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AN3zo F4ae spse A4S 2 AZAE A A= ppccHE FAIS Eo

>
o
e
>
30
lo
H
r>
}‘Oll
opy
¥
>
o
oN
nus

< spse] H|EA3E X Aldl= PDCCHE

HE7} sps C-RNTIE 2IdFEEHooF i, FAE AMEL dole] A AIx
(NDI: New Data Indicator) HE7} 002 A" Eo|o} gk}, oJ7|A], DCI
EW 2, 2a, 2B B 2¢cY A%, AMEZL Holy ArA =& A4gd HE
EE9 g YT,

agli, ocr EWel AMgHEe # "EVF ol ¥ 4 X E 5ol whe

fdasz gow, wae F£41% pcr XX H]ulA (non-matching) CRC7}
2!

¥ 4% sps 8A3tE A A8l ppccH 1S 93 =& Jeldc,

[ 4]
DCI DCI format DCI format 2/2A/2B
format O 1/1a
TPC command for set to N/A N/A
scheduled PUSCH ‘007
Cyclic shift DM RS set to N/A N/A
' ‘ Y000’
Modulation and MSB is N/A N/a
coding scheme and set to
redundancy version ‘0!
HARQ process number N/A FDD: set to FDD: set to ‘000’
‘0007 TDD: set to ‘00007
TDD: set to
*0000’

40
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Modulation and N/A MSB is set For the enabled
coding scheme to ‘0 transport block:
MSB is set to ‘0f
Redundancy version N/A set to ‘00’ For the enabled
transport block:
set to ‘00’
E 5% sps B4 (EE ) E AASE ppeccn ERlE AT Z=E
Yepd ),
(& 5]
DCI format O DCI format 1A
TPC command for scheduled PUSCH set to ‘00’ N/A
Cyclic shift DM RS set to ‘000 N/A
Modulation and coding scheme and set to N/A
redundancy version ‘111117
Resource block assignment and Set to all N/A
hopping resource allocation ‘s
HARQ process number N/A FDD: set to
‘000
TDD: set to
‘00007
Modulation and coding scheme N/A set to ‘11111’
Redundancy version N/A set to ‘00
Resource block assignment N/A Set to all ‘l1's

pcI ¥9o] sps 3EHIA 2ASFH FAHIE AAlsl= A%, PUCCH

[¢]

I & 93 Tpc HH e A9 Ao s AR a9 puccH AY @S

GeblE deaz A8d 4 9ot

PUCCH piggybacking

E 112 & 29o] ¥8d F e FAH A AERAAA uL-sche AF
g TP daE Herin,

3GPP LTE AJ2® (=E-UTRA, Rel. 8)9AME uvne Z$
DUz A& BLE A, T PZY ATl IF o) ] &
PAPR (Peak-to-Average Power Ratio) SAolY CM(Cubic Metric)

41
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£40)

oif

2 single carrier A$HEE FAZFEE =Ho] 9o, &, 7|1&€ LTE
Al="1ol puscH HEY A5, HFstna
%3 single carrier §A4E& FA8T, pucch HAEFS ZA$E single
carrier AL 7IA 1 U sequenced HEE Ao HFEFOZH single
carrier EA4E& AT 4 AY. 8y DFT-precodings & Ho)HE
FoeHoF HAEH o2 Y3l AY puscHe puccHZt FAlOl AEEA HE
B = ol8i%t single carrier EAo] 7Zx A =Hcoh, welrd], & 11:4 2ol
PUCCH &3 Fdg ‘subframeoﬂ PUSCH ZH&Fol UAS AHF, single
carrier EA4& #FA87] A&l puccHE AHET UCI(uplink control
information) X & PUSCHE E3 dlolee 4 A4 (Piggyback)st=®
o] Q.

UA dEF Rl 7|EY LTE @8- puccHY puscH7F HAlOl MEE £
Si7l w&Eo)  puscH/F HAEEE subframeolAlE=  Uplink  Control
Information  (UCI) (CQI/PMI, HARQ-ACK, RI%)E PUSCH %o
multiplexingdl= W& AME3iT).

delZ, PUSCHE HA%$3EF allocation ¥ subframeolA] Channel
Quality Indicator (CQI) and/or Precoding Matrix Indicator (PMI)E&

2

o}y

slof & ¥ UL-SCH data® CQI/PMIE DFT-spreading ©]Xoj
multiplexing3l®] control AHEY datad® A HAEHE = Ur}t. o] AF
UL-SCH datat™ CQI/PMI resource® 1#3}%] rate-matchingS FH3}A
dcl. T3 HARQ ACK, RITY control HEE UL-SCH data® puncturing
3tod pUSCH Y 9ol multiplexing® T WAlo] Al&x 1 i},

42
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= 12 ¥ ¥Ho &g de Fd S A&"AM  HF

+

A} (transport channel)? A3

oH

TAE As Ay AHY dEe
ERdTE.
ol8t, A&HI FHAE (old, ‘vuL-scu’et FTh. )9 AlFE M AL
5 Sty ol AE Ad e ARE Byl 288 4 U,
T 128 =W, vL-scHE AL A} FIH(TTI: transmission
time interval)"itt FHY o8& A% ES (TB: Transport Block) 9
FEE 73538 #4 (conding unit)ol AL,
9 AFerRE dE 22 HE EEFY BE Y0994 cre

28] HE (parity bit) P0P1:P2:P3ePlag Hzbsit)(s120). olwW, ak

£

10
Mg 259 Ariolw, 12 gy HEY Mk, crevt F2hg JH slEES
b0:b1:b2sbssn b 3y e} olw), BE crRcE W W BE

eI,

o
=
im
>
(i

bo:b162sb3, 0050 = 1 Z7)O) wal o8] e ZE BE(CB: Code

15 block)2® % (segmentation)H i, E&€H o8 He cBE| crcrt

il

BEE

o

Fztdoh(si21). RE 5 ¥2 % crc FF

C,n,C [ veey C o k7 -
r05Cr15€r25Cp3500n r(K,—l) _‘,1]. ZE]_—‘;]—. 0:17]}\1 r.% A= %%9‘ Q-]_E(r=0,m,c_

1)0l1, k& ZE BE rol W& vE Fo|t}, w3, cE IS B2 %

20 olo], ¥ ¥-33}(channel coding)7} 3"k (s122). MY B33

dly,dly,d,d,..d¥

o "(Dr_]) _Tl]— QE}' . O] [IH ' i

Adl 2o, 0, 1 ExE 2 @& 712 4 Ao}, b2 FE

rr
i
fol
o
[

[>
m
o

s
e
[a}

o
=)
e
[

rz
2
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olo], #|o]E wjA (Rate Matching)©°l FEt(s123). #olE

=
ot
o

AR olfe mEx TOCUEVEI S E) 5 A oy, re 3= B

Jhu
el

S0l (r=0,.,C-1), CE IE EEY F /N+E Hepdth. E2 A IS
E59] HolE vid g vE MFE JEIT.,
olo}, Al = BEE 719 A% (concatenation)©] T} (s124).
£99 %o wEe o folieSoa s go o, ok
AEE AT 2uskd WEY F AFE YUY, AAHE7} un-scH A&
tEstd o, AAHE dEE Al ALEEHE HE v 2FHA gert.
gH, puscHolAl AAARETE HAEd w), AAFEQA cor/pMI, RI,

ACK/NACKS 7Z}7} =g oz d Higrl b (s126, s127, s128).

O

2t AR dAEg A& 44 MR & F3sE HEEC €957 i
24z} AAFRE MZ & Y ¥°)E (coding rate) & 7},

TDD(Time Division Duplex)°lA ACK/NACK IZ=W (feedback)
REE MY A MA 93} ack/NAcCK WEH (bundling) % ACK/NACK
%3 (multiplexing) F 7FA RE=7F A ¥"rt. ack/NACK HEHE H3)
ACK/NACK HR HEL 1HE E& 28|EZ FA5Hi, ACK/NACK THE3E
Y&l ack/NACK AR BIEE 1HEOA qH|E Alo|& FAHC}.

s134 TANA 2= £F 3 ZAY¥ DA olFol|, uL-scH 4 olE <
rssd  wme  JSoloSoSeeJou 9 cor/emiel Rmstd WE
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90009293 4N ot o) Z 87l s8dT)(s125). dlolElsh coI/pmMId)

C"%‘:‘—Z}% @3}_‘5 _g_o’g.l’g?_’_g_is’m’gH’—l 31,}. g_zl-r;}. o]u}], _g_/ ( i=0,. ,H'-—l)

rlr

©.N) olg HAE BT (column) WRE vepary, =N Ceorlopy,
H=HN,On) oy, Voo yposcn 9% 230 ojmd dolols) A+s
gerdz, we 4% 23 w3y Vi A% elolole] ur-scu dolElg)
CQI/PMI HREE Y3l ¥FH FEstd F vHEY M+E UL,

olo}, coFdd dHolHe cor/eMi, EEE  AY BRIIE  RrI,

nu!

ACK/NACKLS g AegjdlsEoel 8 A57 A" (s129).

MIMO (Multi-Input Multi-Output)

uimo 714 AFAA Yoz @ e gadHvds @ e
FAlEUE AERE RN gustel, ©F F4(1x)  LEUe ohE
S41(Rx) UEIVFE ALEBT. DAl BaM, uivo 7]Ee A B4 Az

Al

oy
£
k=

& SAweld 0F 92 AHUE Al §3 Fd E: AE

7lgelth. olslolM e ‘mIMo' & ‘THF fdE¥ QHUE

¢

o

LEIELZECE

Bsl712 g,

¢

9 FAROE, BF UEY duL 71&e el $AY WA (total
message) & FAISHY] 9lshel @ AN bEvt Bzol EsA owl, o
A e Fo UG 249 dolH 2Ze FUsd dT dolHE
AT ARAoR, BF U2Y dHU NEe 5 L% 89 delA
Aol AEEe F/HAA S glon, E@ 54 dold HEEL Fi Ax9
HeE 3707 # Uk
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ES
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F34 @Fld HHF7} Qo= B4 £

o
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=
75

HozAa &4 7 &8

+

o°

B (MIMO) 4l A|AEle FATolT),

AL-&-8HA
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FA7G FAZ A el ey

N2 FA) YA 9d,
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Y& Ash gel guy Sl waske] o 23

FEAI71 1L,
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A
A
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ojlgt L oF d&d dHYy el g Ad A2E T3
AE2Ee ol&stdd HE AHARE o' FX  tolHAE (spatial
diversity) 43}, wo] $4A dEHUE o] 83to thao dHolH 4AES
FAO FAlE] AFE
multiplexing) WHe2 vz & Ytk &= ojgdt F sk PAg HA3F

agsted Zzel e Ads dnA e B4 By ATE HZ ol

Ztzbe) Aol el B FAHoE 4Hud ted 2o,
AME, B olAE WY AdE AT BE Bm AL,
ol AE] oS3} &3 o]SE B olgshe AFY E™elA(Trelis)

F2 AL 2ol Aok, dwkHoez HE FE d As EE A4

it
X
u
o
)
pe
o
i
1
oX,
N
i
o
N
ofr
r
2
=
T
=2
>
x
fu
Al
fu
=
o
o

N

Atolell 35 ZHgol MASHA "ok, FAlZdAE o] AL HAEF Az A
ZIME ol&tod A T FAgT. Ayl AlREHE & A e
MLD (maximum likelihood detection) F4l7], ZF(zero-forcing) F4l7],
MMSE (minimum mean square error) FA
7]

, D-BLAST (Diagonal-Bell Laboratories Layered Space-Time), V-
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7ol u}

cholwiAlE 259l 2

Q
$

S oo
EO:%E%!
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[k 4]
A 0 |s
. P, s
s = ? * 1=Ps
s 0 Py |l sw,
@8, W% Adol 24Y A Ay S+ 2 ¥ A4 42wl B4
A As"HE Y S AT x, %, ... xeE TG, AA7)A,
AEA A" ¥4 AY A4Y Sl g dd ARE 2 vl 979
Bujs) F= A2e 980k, o9} 2L AE VI xy, x, ..., xnE BH
o xE o8] Thes Zol Yud % o,
(=4 5]
r 9 r A
X) W Wy Wi, |
X, Wy Wy, Way |1 5
x=| |=| ' . |=Ws=WPs
X, Wy Wy, Wy S
R I RS L WN,NTJ_SAN,J

A71M, wiE WA S dEive R dE AEDY MEAE
Hetdle, we ol dHEZ Yetd ok, ol ZE YW wE HFA

15 ¥ (Weight Matrix) e T FY 34 (Precoding Matrix)d HEt}.
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T HEEHY S AAREE e ME OE AZE UFE3lY 2uA
HBZ, AR ¥WME so Y480 EF odE g& A He wd, ¥
cholHAIEIE AtREA HE T2 ASE oy Ad A2E Fslo BuA
HER YR JE so d4Eol EF & %& ZA 9.
=€, ¥ HHIHAAHR FX domrEHE st PHE 2w
7beett. &, dE B0 3 Y FA GHUE FIted e NEE T3
DolMAIEE  o]&3dtel  AFdtn, YrAe 4 g dsxg I
e Sddste] Blle A+E n8ld + Avt

geor, FAA5E Nl £ dHY} e A

y:[yloyza"'ayNR]T
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ATH
[+ 8]
T ) [he my o by ]
h] By hy e gy
H= hT - hl h, .
_hﬁk_ _hNRl hNRZ hNRNr_

g, AA AES A 22 Ad P¥E nE AY Fol WA H-F (AWGN:

10 Additive White Gaussian Noise)7} T2 Al E]Ei,_ Nx7HY Al SFEL

zZtzbol HeafAl = WA g ny, ne, ..., nees WEHE ZPSE 3 P
[34] 9]

n= [nl,nz’...’nNR]T
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1 r Ar 9 r B
(yl by hy o hw, X n
Y2 hy by e hZN, Xy )
) R ' S =Hx+n
y yl h/‘l hIZ B h/NT xj nl
| Vv | _hNRI hNﬂz hNRNr__xN,J | Py, |

¢, Ade ZHE Yede AE #F8 Y FI o FE H44
GEHY ol A 2 PG, AE VY He GA HTE upe} go] go £
T AEHU F NI ZopAn, do v F4l GElve] £ Nk gol A
"Hoh. &, Ad ¥ HE NaXNg FHo] "o},
et oz, PH9 FF (rank)= AE =Y (independent) F L=
29 s FAA HA TR FoErt. welr, PHe AL P e E9
MRt & F A 9. #4¥oz JE W, Ad ¥H  ne
¥ (rank(H))E ©&3 #ol ATdT.
T84 11]
rank(H) < min(NT,NR)
T, FHE DFA 3] (Eigen value decomposition)E 39S o,
e I (eigen value)E FollA 00] ofd THAEY ¢z AT £
Ak, Blxg BHoR, FFE syD(singular value decomposition) &
) o°] old Eo|Zk(singular value)E2 AF+E AT 4 v, wabA,
Ad gEolx 39 %FAZ‘MQD]—E Foizl Aoy MZE thE FRE B
Je A s T Ao,

2 gAAo) glol, MIno o) the ' #A (Rank) 'k SH AW B 53
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I

HewWsct, crseE A EA 7]FAE (cell-specific RS)ZIE 3ok, wtd,

4

Ad Are) AR (CSI: Channel State Information)d F=wWla Ty iz
A5 & csi-rsEta AT ¢ Ut
DRST PDSCH 49 dHolg EZ7F Basg 39 AY 8425 S T3 A=

ek, @we 49 A%L Fsh prse) EA) ojRE AT & o,

+

mlo
2
)
o
fol
o
£
o
ol
[€7]
i
At
=)
A
ox
i
X
>
fol
=
=
i

A$3l= ppscHZb w1 EH S
specific RS) L& HZF #Z A3 (DMRS: Demodulation RS)&IL & F

ik,

A dgolA stue] AME T X Fag FRQolM 12749 F wEgE
el ¢ Atk &, AT F(xF) A Uy Al E5 4 du <3
A %) (normal CP: normal Cyclic Prefix) ¢ A% 14709 orpM HEY
dolg 7ML (= 159 ()9 A%, BHY £ A (extended CP:

extended Cyclic Prefix)? A% 12709 orpm A& ZHol& /Mg (&

159 ()9 A$). AY EF ArRlANAM 0, 1, 20 2 3002 7|Ad
AY 8A4E(REs)S 77 JHY 2E J€EA ror, '1v, 20 H 309

crsS A& 9ujsly, 'p'E JAE AY LA4EL prsY YA oult),
o]l crsell ®istel F © FAstA 7lestd, crseE £H dEHU

NdE FAE7]) H3f AR, A Wl A ZE @ FFHoz FA9

F A 2 AEEA HA FIs g9 Exrdd. £%, crse Ad F2
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AR (csT) @ dlolE 22E 98 o187 4 Uth,

crsE WS Z(IAT)AAY FUu wdel we ogd Edem
Hojmt. 3cpp 1TE A2W(AE Bol, FZ-g)dlHE TR® tuu
MLe AQeha, S AE 4 F& Il el $4 HY, 2749

2 g R o4sie) FA gEivel Ze] 3 FR JEHY wjEE hg.

Az7t gl 71x=o] 271y A AdHUE AMEEE A, 270y F4l
oty EEE 9% =z Mz AEE YUF3H(TDM: Time Division
Multiplexing) %/®EE F34& B oF3H(FDM Frequency Division

Multiplexing) H4l& o]&3to] wjddn. &, 2709 UdHW XEZ AT

¢

Fz Az ZAzie]l FHEY] 8 M2 9E AR A "/Es ME OE

rie

F3h% Aol 2E,

o

ATtzy, 71R =0l 49 F4 AdHUE AHRSte BE, 4 FA ey

&gy s AE FAl F(FY) o st SAHE AME BERE 9L FA
Steluh A, 441 cholwAlE, w2 X F7 tF 3 (closed-loop spatial
multiplexing), 7h g a3 t} %3} (open-1loop spatial
multiplexing) & OF Algx-tts 4&8 QHY (Multi-User MIMO) &

g WAE o] &8t HEE HOHE Hx87] At AEE + Ut
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Aol MEHA Fevh. F, ME OE gEY Aol Ax Ase M2 HAA

A9 220 crs® WHSHE FHL e ol B,

[%4] 12]

k=6m+ (V T Vg )m0d6
/= {O’ Noms =3 if pe {0}

1 if pe{2,3}
m =0,l,.,.,2-N,?é -1
. m'=m+N,'{}§“DL——N"3é

0 if p=0and/=0
3 if p=0and/=0
3 if p=land/=0

y=
0 if p=land/=0
3(n, mod 2) if p=2
3+3(n,mod2) if p=3

Vg = N5 mod6

34 12004, k 2 1 & 77t BuEn Qs @ AR QYss
JEhE, p = EHlY £EES uebdck, Yeme siue) stgea sEelAld

0 oFoM ARe 48 Jehhm, Mo sgyad uwd TN AU +2
GeT, n, £ &% 928 dgyan, V8 e 4 108 et mod

1Abe Uehdth, 22 AEY AL Fae G s

g
i
i
5
0
[0
=
}‘—J
°
o
B

ghol wel ekl Ywe = A 1po] FEHEHEE, HE A5 Y& A
upg} chokgl Fub4s Hol (frequency shift) S 72T},

5 By FAHoez, crsE T ME FH ATE FAANZ A crsH
Qe Aol wet Fukg JdoA Hold F k. dE o, Hx A5Vt
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Ao X&e A, s dolMe #z 4FES 3k
HA Futgae] S@R7HI, ©& oMo Fx AZe 3k+1 A FRkg o)
gt sube] ey EES BYNAM Fx AITL Fi4 GAdA 7)o

Ad 84 PHoz wdsn, E o2 oy TE ¥9d #z: Asgs

AlZE Gl FE AEE 4 X9 dE d™2 0 AMFE ARE
FY 4 (constant interval) 22 wjEETH A AL £ AA Aol
wel thEA AoldEct., drt £F AXY B FR Az £F9Y AE Uddx
0 o 4o HX3n, FF &8 MY AL Hx Ase £FY AE AUz o0
o 30 @}, 2709 GHY EE F FHUghS HXE gEy ZEE Y

Fz Az e sy orpm AE Wl AHodHo., welA, 49 FHA ey

Aso AL, F3z2 A% <"y £E ¢ 7 18 43 H

M
N
2
lol
(r
al>
pl

O
o>
iz

JdIdE 0 F 4 (B £F A B¢ AE 92 0 B 3)0 HAGT,

l

M
[
*
w
o
d
et
ﬂ?‘»
BN
>
fol
rle
f
it

v o] AE Ud9x 10 ¢ 3,
GEHY ZE 2 9 3% A% IR AZY Fue JHoMe HxE 2¥A
EFoAM M2 gupy i,

ola} prsell Wislel F o AAMstAl 7IssE, DrRst HolHE EHZ3}V)
Akl AHgET. O9F ded dHd dFodM SR TdTE A AeEHT
M8 353 (precoding) 7FEAE @Zo] FE NZE FANLE o 7 Fal
StelolN WEE AE AT AgEe 4gae Ae 2Hey] dstel WA
glo] AHg-ETt.
3GPp LTE A28 (dlE €, dg=2-8)2 HUZ 449 AF JEHYE
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2A98tn, #3 1 PEY (beamforming) o HE DrRsZF A, #I 1
AEYS Y3 prse L7 JHY XE A 5 & Y3 AR ASE YElT

(34 13]

k=(kymod NE® + N5% - nppy

, ) A if e {2,3}
- {4m'+(2 +v,,)mod4 if e {56}
3 1'=0
6 I'=1
"2 =2
5 1'=3

, |01 ifn;mod2=0
12,3 ifn,mod2 =1
m'=0,,..3Nmp " =1
Vo = Njp mod3
(5314

14]

k= (kymod Ng¥ + N¥ - ntpeq

) 3m'Hvga ifl=4
C13m+(2+ v, )mod3 if /=1
L[4 reton
Tl r=
. 0 ifn,mod2=0
1,2 ifn,mod2 =1
o m'=0,,.., 4N ~1
fl
Vo = Nyp mod3
A7) et 12ulA] F84] 14004, kx 2 pe ZH Ftgn dda
NDL Ncell . . _
el LEE Jebdck, Tre, g, YD & Zhzd gy g0 EFE rBY T,
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£% Qeae £, 4 109 +8 YEIY, s HAE FRE w0

g

oA Vshift gho) wheh debxich,

$EA 13 @ 14904, k B 1 & 77 Fukgg Jdda 2 AE dgaE
GED, p = ol EEE dedg. Ve e Fos odex A9 2=
2718 dEm, Reese 24 Bl e & 2 A9 229 5%
Gebdth, VT e poscr d4e A% AU BEY Fas o
n, = &% dd9xg gz, MO = 4 10 gEAY. mod =
R EZ (modulo) AAE YERIT, A2 AZo HAE Fg GGl Vs

gtol wep gebdck, Vst = A o1pd] FEHEBEER, Fx A9 YXe A

of

ube} t}kdt Fub4 Ho] (frequency shift) @& 7RI},

¢

A2 X A3 (SRS: Sounding Reference Signal)

SRsE FE AFRIAY Fo5-A8Y 2AEZE £HS7] At Ad

2719 ¥Hx % %33 WA (McS: Modulation and Coding Scheme),
gole] M Y x7]9 ¥ Ao, ®olW XM (timing advance) %
Fatg d-M A (semi-selective) 2AEFHOl EFEH F o, oy,
Folge p-MeEd AAFHE AME TPy AHFY £F0 MdEgHor Fig
APe dIsln, FHA £FoAMe e FaFE oA WY (pseudo-
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randomly) 374l EFsle] Fot4 A& €3ste 2AEYL T},

T3, SRS+

T

Aggask  agEa el BA Aol

433 (reciprocal) )l 7FAstd st&H A g F2L SHE7) Y8l Alg=E

& k. olEe AL

ek, Ak 49

2
=

buplex) Al&eolA] 53 %3

A Rl ojuw &

= B89 ANEY FEHA(TDD: Time Division

ttof] oste] ML EE srs MH ZHYES 4-53

5 Azl sl ugd & Atk aME A-E3

'srsSubframeConfigura

tion' HEU|EH = Srs7F ZF FA O ZHYdS 59

49 4 At 157149 b5 AR ZaQe wde uerdd. oy

of

HE g Hited, &
QLW E (overhead) 9

o] F 1WA v

2 1% BRES AW

E 162 £ ¥ol A

NEe ETYS 49YA AB

AUel 2 (deployment scenario)©] W&} SRS

zAo e FEAL AFSA Ao,

A ol d SHEA srse AHXNE 2ZdH, o

= Ay e A g,

oo
i}

F oo PA B A2gelA Aled 3z A%

ZH AL A,

E 169 Fz3W, srst QW AE Zal geld A vl sc-

FDMA AES Tl 148

H2)8kA Aot

PUSCH Ho]E] AH&EHL srs AF

H457 govl, AnHo

i

t}, wabd, srs9 DMRSE TFE sc-FDMA Al E o)

o

5 EAO sc-roMa AEAME=

2 A}¥Y (sounding) W=} HE B HE =,

= ME Zoge) srs Yol TYHE AFAE ALY eHHEE oF 758
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o

2 srs A= FoyX AIY Dl Fakg dige] B 712 AE2 (WY

AMdL EE zadoff-ch(zC) ol 7]xd Al ME o sl HAd=n, Y

of

A e EE gEEL U U2 AELE AREET. old, FUE Fug
e LT AZodA T A WY HFo IURRREY srs AL 7|E
ANz M2 thE 3 o]% (cyclic shift)ol 28] 2T (orthogonal) ¥
ME FHE

zZtzke] 4 mitk Mz te 7| ARa7 @gEHe Rl st AE e
AZRE S srs Al@2rF 7FEE £ Aoy, AME TE JE AlEA 3

Amye wgHa geo.

COMP (Coordinated Multi-Point Transmission and Reception)

LTE-advanced® Q7o @urz], Alxglel M5 dAAE 93] comp
HEFol #AtEUTE., CoMP= co-MIMO, collaborative MIMO, network
MIMO B L2225 E#T, compe A A YAI DT AFE FYAINT

W

i

(4e) e} && (throughput) & F3AR Ho= eddch.

dutd oz, A 7F 7VM (Inter-Cell Interference)< T34 YALE

aEs "ol Yo, A i & $35tA] 7] 7] A, A
AgHQ (interference-limited) oA A FA Hxg ddo] HAg
s EEE HAEE LTE Al&BdAdAME FE FI4 AALS (FFR:
Fractional Frequency Reuse)¥ T2 T 5 3HQ WHo] ¥ &Fin,
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a2y, 2 4 3 FaF ALY AL FaATle tiAl, dgo] sAlsor e

A% (desired signal)2X A 3 AL A ARESAY A T A S

Sstal7le wo]l Hnh olde] Hr, Aed FHE dAs7] skl comp

slakd go 48" 4+ = coMp WAL Jp(Joint Processing) W3}
CS/CB(Coordinated Scheduling/Beamforming) W4 o2 EFT + Ao,
Jgp B4, dolEE coMp ©HY Zt EIE (7]A]F) oA AHEE F

ATk, coMp B = coMp WA A ol&HE VAFEY TS Ynigtt. gp

Ao ThA] A% A4 (joint transmission) WAI FH A M (dynanmic
cell selection) WAoo 2 /& 4 drt.

Qg Hg TS coup UIOIN WA Er YREQ B4

o
fel
rO
i

=
PDSCHE B3] Az7t Al AFsHe B4E dugdd. F, @49 &2

A4HE dolgs Bae) A4 FUERE EAd 452 4 Yok, o9 gL

ofy

1,
1>
o

ot M4 o 238 7F743A (coherently) WA 8B A (non-
coherently) o] F &3 A dde] AEHe N3 FHE Y 4 Joen, &

e g 24 AFHoR AAT & Ak,

4 4 HeY $AL conp Dol
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114
o
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r (o4
ITu
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z
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lw

[67]

@)

I

U
ofm
20124”

NE7} AEHE AL gEat, F, 53 Azl @A wde] dFHE
dolee v TUERRE A4HT, comp B9 W TE ZAEHE 47
Bz dolels ek etk wRE HolHE AssE ¥
REERCECY

cs/cB HAlol wEzw, coMp H@He ©dY oz dHolg HAEHE



10

15

20

WO 2015/111909 PCT/KR2015/000617

Hatod FEstol EYS FYsHA Foh. S, M Adolxrt dEE HolEE

AESA T, ALEat AAZY/ WELL comp B9 Yo Bl 4 7he FHS

U= CoMp WAL JR(Joint Reception) W3 CS/CB(Coordinated
Scheduling/Beamforming) W&o 2 BEFT F o},

JR WAL comp UHollA A e dRE

rO
T
P
Yo
K
ro
im
N
=
lav)
O
wn
@]
jas
u

58 HAEHE ATE FASE WS u|dit. cs/ce HAlL W9
¥QEAMY ppscHE EI HAEH AZE FAEA HY, Argzl

2ASE/WEY L comp @ el o A o] @S Fo) 2AHE 5 U

gelo] w=E& JAFT BT B A dolHE T oAy e
23 (ME Y3 % A2 F2)E B AL AT 24 (donor) AL
e 4 drk. elo] =E: =4 4 Fi FHoE T4 A4

U E I A7,

band) '2tal &3, WE FI4 QML JATE Fold Fag iAol F2ste

in

a
2
o
w
i
oY
o
5]
-

AEE 10} 2-WE (out-band) 't Tl -
71€2 LTE A" (dE S0, "blZ-g)o uwet FFIE @Y (o]d},
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A (legacy) ©Eolg} g}, )o] Ty Aol H&E 4 glojof girt,
oA Helo] =Z2E A ER] oo uwg Yylo)] wte=

EWPAHHE (transparent) FHo] w= e W-EWAHAE (non-

l

transparent) B0l 22 FFE 7 Uk, EWRAHUEE ddo] Y o)
EE Fsto] UEIY FTAlsteA AARE UAEA &Edls A2 gosia,

A-EWLAPEE dgo] o] =g Fdto] UEYIAY FAlsler A%E

dello] =9 Aojet @Hsle], =y Ao IRIZ FAHEHE Hyo x&
Ee £22 48 Aojsts Hilo] =22 782 4 At

=y Ao diRz FAHE Yo ==v "ol == ¥l (relay
)& 7Hd e AT, ool == Al 4 AEA(cell identity)E
7hA A ket

Y el &ste 7IAF] 93%led RRM(Radio  Resource

Management) 2 HolE AR7} A=W, RrRrMe Yoz

i
o

g g o]

t=)
o

Hz

=20 HAGEESE =Y Ao dFEA FAHE o == .
st A shAl, ojeidt Heo] m=v HAA 92g YT F Uk, dE S,
2AtE 2]HE (Smart repeaters), UIZZ-N-EHE= o] %=E (decode-
and-forward relays), L2(H24%) "ol =g vYddt FTHE ¥
Etl-2 dao] =27} olgfg Heo] m=df g,

222 dg Aoshs o] mEY Ay Hilo] ==& U Ee EF
el dEe Aojstz, o] k= s AoEHE AE Azl 1R
EYAS A AEayr AFdrh. £33, Helo] w=o o3 Aojsle 4
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7zt FY% rRRM HIAUZEE o1 €F F Aok, @Y B E o] =
olgto] AojHe Aol HMzste A dub 71 Fo] s AoElE Ao
QA xte Aol Aoldol glrk. oleld ol wmZe &) AlojsE AL
AN GTE AYE 5 vk, dE Eof, 4XT-wMEY (self-backhauling)
delo] ==, L3(A3AS) Hilo] ==, Ed-1 o] k== % E9-1a
delo] ==t olejdt Yo = &Pt

El-1 Eeflo] x=& A-WiE o] =2 A B 48 Aoz,

g 2

wAelA =y dn FEse Wy 4=

N
=
o
nx
et
o
N
N
(o
uv
=)

log

Bt £3, 24l WSS ZA9 2e 4 1p(o]: LE B Z-golA

&

o}}

A8 E 7t , "Ho ==v A9 F78 Ad, dzas: 58 A
T Atk Fd-4d F2e] Fol, ©Ed Yo xs2RE Y 2AEY
AE 3 HARQ HEME FASL o]l w=2 A9 Ao Ad (2AF
2% (SR), CQI, ACK/NACK ¥)& H$E 4 vk, =, dAA o2 (LTE
Yel2-g Alxgeo] we} FRste ) oA El-1 deo] mEx dAAl
ZI1Z= (LTE del2-8 Alagd wet F&ste 7[X =) o2 Bk, &, Aug
T84 (backward compatibility)s 7Fzltl., &#, LrE-A Al2®d wg
Zasts gREdAE, EY-1 Yo xDE:  YAA A2 e
7IAFoR2 B, AT F4E AFTE 5 AUt

Y-la FHEo] == of-WER FAEE A Qo H&ed EY-1
Helo] x=9 FUT EXJEE UK. EBY-1a o] k=9 Fi3e
L(ALAS) S i dado] Had £ g=F 7498 & Avt.

%-2 Felo] ==v d-9E o] x=2X, HEY Eg A 108
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SAlo] ol2ojAY, Helo] ws9) SAToREE PEHE Az 9ol
Palo] w=9) sABelN A5 Byl AR + Atk F, Yjo] w=9 rE

At (front-end) A A& A E&= RF AW (jamming) o] 24T 4+ A},

fFAREA,  BEE Fag digelA vIx=eze] WE A¥PI AsH
GREREY AME AFPI FA0] FA o]FoAE A Az 7ol
2L+ U,

wetA, ool =AM FAF Fog digolre] FA A3xE
FEAEI] A, FA AB FA ABT FEF 2 (dE £, FA

Gt} FAl QFelUE A /AG] AXste A3 Zo] AEHoE FEI
o] AN A AATH I AFTHA Gow FIEI] oY,

ole} Z& AE Y FTAE sAsE T 7hA W2, "ol xe7t
Eu AEZRE ASE FAlste Tl 92R AEE AEskA] FEE F35H
ste Zoltt. &, o] xE=2RY dERe dFol A (gap) & A3, o
Y Sdde G (HAN G EF ol ol R=EZREY oud HEE
1A BEE HAE £ Ark. olgld Y& MBSEN (Multicast Broadcast
Single Frequency Network) AHIHYES FATozZHN AT £ Q.

T 172 £ 2ol H&E £ U FA FA ALRAM Heo] k== A
B oA .

= 1794, A MEZHYLE Iyt AMEIYICZA ol

CERRE UEE 9¥a (5, A4 58I AqAs 2 dolE}

l-

AEHT, A ABTAUL upsEn ARZAYO RN SFRA Anza e
Aol AedolNE Welo] wEEHE WBR Ao A} ASHAY Y2
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MEZHYGY Yoz g E Hello] =258 dgR ofFy HEo)
FREA wen.  971M,  EHAA gRe Afde RE gHE3A
MBEZe oA poccHe AFEE ZIthEA HER  (thA] BakRE, He o
LEE A 4d W HAA d2Eo] v MEZ Ul poccHE FAIEH
54 715 sHGEE AL darh derr), dAA G2 e TS
HallM e EE sty a MEZYYAA poccHE AST Fart Aok, wepA,
A= g2 RE ool mER FHIFI (F, UE PP HAEE A

AR MEEZAY (FHA MEZY) BelME, HBZYIY A

Z
p=d
il
JaY

2 =T 3) Mo orbv HETFLAAM o] x=e WE FFYFIAE FAlste
Aol ol AM2 YA AEE sk T Bart ok, olo] uisted, T
AMBZ e Aol FAodAM ppcchrt Hielo] mE2RE UUE HESEHDE
deo] oA ARstE dAA TG e AWed @] AFH = Urt.
A2 MEZYYY YA GG A e Pello] LE2RE YT o}FY Ao

997 e Foo] o] mEE JAFoE

e
AR
©
[-')d
op>
o
+
>
i
&
30
A

b, olelg AU B ¥ BaA, d-w0S Yool wEoa
SUa WE WE A SFAlo) FA6 SR YES ¢ 5 A,

MBSFN AMHEIZZYEL o]&dls FHal MEZego] sl FAHo=

o
b

di gy, FHA MEZHYge Aol JPLE o] =& H-FHH (non-

hearing) TZrolegta & 4 Qict, Heo] w= H|-HF F o] =7}
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w

A% FAstn Uulx Qdodels AFoRYH UE AYUIE FAUL

4

REVL FA/74A RE 29AE 3tEE 7= AZH(GT: guard time)©o] 24 E
Jazt Aok, fAkEA Zelo]l x=EVE VTR
FASL dERY AMx SFYAE HEHEE FHEE Feolx, Hilol
L9 FA/EA RE ANAE AT ks Ao 4AE F AN, o 7tE
2 Fod  dx, d8 89, k (k21) Y
AZE BE(Ts: time sample) o2 Foj& 4 Qlu, EE st o]4de) orp
AE Hol2 A" £k vk, ke, o] =E WHE TP MLl
Aoz HAHY Qe A Ev 239 ANEITHY Eteld A (timing
alignment) Aol weh MBIele) wixgt REO sF=Azke Aolg Ay
AHEA G& 4 Ark. ol = ABE qUE 84S 78] A8,

WE gPI METAY AFE A3 dAEA Ue FoHs FHAMT Aod

B
fotd
O
S
x>

N
ot
o2
ot
fu
-
-~
=2
R
N
S
sl
il
=~
s
i
o
i
re
ox
o
=2
rr
=
X
>

geo] wEx 7| FO2ZEE ppccH 2D PDSCHE AT £ Al ol& o
2 AE By Agdolgte 9u)dlA] R-PDCCH (Relay-PDCCH) % R-PDSCH

(Relay-PDSCH) 2 E¥E & At}.

ANEAE)A B (cSI: Channel State Information) =)
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MIMO W22  Jf-F X (open-loop) WAI} FH-FI (closed-loop)
HReR FEE o+ Ao A-FEZ mivo AL MIMO FATLZHEQ]

=
MY F R e sjewo] glo] FATNA MIMO AEE FHse RS 9u)E},
H-FX MIMO WA MIMO FATLZRE Y AHEAHAHRE mcul o}
FAGAA MiMo HEFEE FHE AL guigitt, H-FZ MiMo WM E
MIMO F4l <GHYS OF38 °o]F (multiplexing gain)® Q7] YA

FABT FAT Aol AY FURRE PO WEYL £ £ A

s s NG R (CcsT)

rir
o
x4
)
>
B
o

H

15
ich
H

ol
ok
e

ez (pu1) % ALEIAAA (co1) & EFF & AT,

RIE A P30 U@ Aotk Ade WA Y AP-Fas
A9e FHA AR Be AEE w4 4 b dolo(x: AER) 9 Hy
A+g ovlge. B3 e A2e) 712 (long term) Holdol sy *=

d4dsleg, pur # cor of ®jgte] d¥tHom ¢ 1 Fre weh(F, €

PMIE FAGOEZRE Y HFo] olgHe Zjay FHo] thg Frolv,

Aol X EAES Wgse geld. Tgadgeld AHAF Hololg $4l

9
=2
A
=2
=

)
>
X
rir
pos
tlo
s
=y
S
it
15!
B
K
oll
ot
i
=2
1o
:gl::'
o
o
2
0,
£
i
=

H

DA AAE F Add. pv1 & AEZNFSHIAIY (SINR: Signal-to-

Interference plus Noise Ratio) 9 SAHU (metric)L 7]|Fo=z
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core AME FE EE AE M7IE dEdE RO, core v

. &, JA=EYHE cor dgxs

2

ARE Mcs Z2FoEA EEE F
NF3te WZER7]H (modulation scheme) % FHE Y O)E (code rate) S

ek, dRtdez, cor & ZIAFC] pMI & ol&sled IR AlEe

TASE A € F Ae F4A sinr & wAEskE o) "
g48 gHy FAe Addte A" (dE Eo], LTE-A Al&") M e

thEAMEAb-MIMO  (MU-MIMO)  HA&  ol&ste]  FIHA hFARgal

HolAE 8 gSas A

TR RIS

-
o
k!
)
ol
o
R
o
2
=
c
=
H
=
o

99H (domain) oA ©FEEHE ©TE Y Wd Aol EAslng,

SFRA HEe FHsE Frol te Dol A tAdo]l AR UYEE
ste Aol Bodtg. wekd, Mu-MiMo FEo]l SRlEA FHHI) AsMe
GdAMEAF-MIMO  (SU-MIMO)  HAe]  H]Ete] Bt} & AHFEI]
A A Bt gewslojor s},

ojg} o) B} AR ALFHAPRE FH H BIY £ YEE, 7|EY
RI, PMI % cQI & TAHE cs1 & /AN MEL cs1 H=W wete] 344
T A, dE g, FATe] JEwse ZYIY HEI 2 N pur 9

Zgo &M AAE = Aok, 2 Y puMr F s (Al 1 pMIyE, A7)
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L/EE FdY(long term and/or wideband)d £AS J7IX I, W1LE

7"_} D.l/m:_\E

A48 4 A, 2 Ay emMrI F P& Al 2 pMI)E, ©7

—_—

B P (short term and/or subband)® £AE 7}X 1, W2l XXHEH 4

Ak, w1 2 w2 v 4o g8 AZAQ purt AAEY 4 Qo).

oAE Eo], HZE pvr & w & W, wW=Wwlrw2 EE= w=w2*w1 I} Zo] A"

]

[¢]

_‘d
2
¥l

r:u
.1.4
o

Jm

oX

o
T

o2
Ol
o

A

214, w1 & g Fug /s AIA
Al e, wi & A AdolA 71T (long term) AMEe EAS
BrdslAY, F34 oA Fd Y (wideband) AEY EAE W AY, £

A ZEgel A Z712EQ) FAlol Foa ol Foid Ao SE4E dtgste A

-

&, w2 © wl o Hgte] ddH R £ (instantaneous) MY
EAQE whddch. oA ZEAE, w2 & Al AollA ©@7)3t(short term)
Ade EAE WgstAY, Fag AodA MBS (subband) AHEe EA4E
Rbd s ALY, e AIZFEOA @71 A Fopg AdelA MEGE Al
EAQE Wdste Ag AE FEEA A" £ Ao, w2 9o oYd EAE

ZrestA Bdsh7] A8lA, w2 § SUI-AMEA] S49 AE de R (Ee

@71 -A B pMr) ekl §Hr).,

o

Ad AHE UYEidE 2 MY ME HE £49 HR (AdE E9, w1 %

£ 87 e,

+
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w2) 23E shte) AF Zejmw 99w e AR
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Zhzte] &4 A ARE YEhle Zead YPEE FAYE HEY IER
(5, w1l g A 1 Z=E L w2 o) 3 A 2 ZEE)E FAY "ay}
ATk, olgk o] FAHe ZE=EY g ASH IZE=E (hierarchical
codebook)olet & F Utk EF, AFH IZ=EE o|&sly HF Als=
ZESZE AASE AL, ASH 3=E W3 hierarchical codebook
transformation)°lgt & F U},

olgigt FEHE ol&de Ao 9G¥ TSEHS o]&stE B S vl

e AR A H=wol st o9k Pol & FIEY Ay

rlr
iu)
of
1
1=
a2
i)
of
r
ol
o
>
dg
sk

oW o]gslo] ©Yd-4 Mu-mMIMO H/IE

2.

+
!

Enhanced PMI for MU-MIMO X+ CoMP

LTE-ASE & 2t SFAREANA & ASES 24387 A8l mu-MmIMo
% coMP T F4l 7iWo] A(FHATE. ol FAAH F£A 7)WE FEHIY
ANA vee Rtk EF3Em g cs1 & 7IAFoE mew gfop & HQr)
Ak,

d dE, Mu-MIMONAM = UE-A 7} pMIE AEE W, =AY HA pMr
(desired PMI)¥Fo] otyel Azt g4 2AEFYH w& UEY pMI(9]F
BCPMI (best companion PMI)Z X33t )& &7 Lge cs1 g
BfAo] I E 1 k. |

%, precoding matrix codebookWoA co-scheduled UE7}

precoder® AEE W vE-polAl UAHE B FE BCPMIE AAES
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F7HH 02 7IXFol A HEW Fr},

71X o] HEE o]&3lo], UE-A9} BCPM (BCPM(best companion
precoding matrix): BCPMI®| & @38+ precoding matrix) precoding
AEdte & & UEE MU-MIMO &AE $o),

BCPMI H=w) A2 W paylocadd FFo] welt A explicit
=MD implicit J=W F 7IA 2 EFHC.

A HAZ A=W payload’t AE explicit =) wbrjo] glt},

Explicit =¥ A& yp-A7} precoding matrix codebookWl ol A
BCPMIE ZAAF ¥, control channeld E3] 7|AFoz o= o),

&bz WA o8 ye-aw FA sInNrel FHuUrt HA dte HAH4AlE precoding

m

matrixE codebookWollA MEE 1 o]F pcpMI oz FHEw Fic,

Explicit =W AL A AAo Bk a3l BcpMIE A E s}
B 4 Qt}, UETE codebookWe EE codewordol wia] sHURA zhA
beam@Z 7FA3II SINRGY metricd vBlLEte] A AA JMF A
s BceMiZ AAS] wEoltk. dA Y codebook size’t HAZAFE
BCPMIY candidate¢] U7l diFd o & IH=2 payload sizeZ}
g 3)t}.

F A2 H= payload’t §IE implicit FH =@ wbAlo] gict,

Implicit F=¥ A2 yp-A7} codebook WolA IS AHA e
codeword® searchdle] BcpMIZE AElsts Aol olygl, desired PMIVE

AREH T30 AL = BCPMIZ} staticdtA BAS = walolth, olw pcpME

b

u

ZAAE desired PMIO| orthogonaldt vectorE2 TAEH+E Aol vlzdz
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ATH.

Nl desired PME T4l SINRS HUE 87] YsiA A vy A
gaing W T + Ae WFoR HAHHAY] "o HHAEE o] pme
WS FIste] MEEte ol A f3te] Aoy wiEolth, Ay ng
singular value decomposition (SVD)S &3 &E47/09 independent
channel® #+243] B o]ed3t BcpMI AA WL ©]l2 AGaEch, axq Ad
HE obel) 84 159 Zo] svpg F3 &3T + Uot.

[38 4] 15]

A0 0 ofv
0 4 0 oV
H=ULV*=[u, u, u, u, ' y
0 0 4 0V
0 0 0 A jv)]

84 1504 UV s unitary #8019, u, v, %E 27 A9 ue
4x1 left singular vector, 4x1 right singular vector, singular
value® uBhlE, 4% 2 ugscez AdH At £ WolA
beamforming matrix Y & #4l @A beanforming matrix U’ & Algg
B olgFor @& g Uve BEE AE gaing &4 glo) & 4 U,

Rank 1% A%+ %4 beamforming vector v, 44l beamforming
vector ul® AHEEHE Aol AW gain AP & @o sur BAEAM HAHY

45e 9& & AT, A8 o) UE-ak rank 1% A¥ I FYF i@

ARkl desired ATl &4 glo] Y MEE

(8]
1
it
oy
O
oy
O
>3
o3}
,,_l
o
ol
o2
|o
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@3 AAL ¢ vk, BLHoR P8 LFE A8 desired pMIF viT

kFe] Aol7b v A, pMol orthogonaldt Wagoz MHAd M AlF Y
&4l beam v, 9l orthogonald beam¥® © o4 FYUEA 7] wj&o

desired Al&ol &4 glo] A A& o493 AA & 5 AR, Az
Q7 22 AL A AE Ao & F ¢ A},

Implicit HEW Y H& LTE codebookd AlE3lE ¢ BCcpMIE
pMId] tH3l orthogonald vector index® staticdtA AAH 4+ Ur}.

A QEHYZE 478 o]l pvMiE HEW F U F4Al rankE 12
7}AEA 1 desired pMmIo] oisj orthogonal?l'—37H9] vectore 37§19
BCPMIZ @ HT}.

& o pm1=3¢ A$, BCPMI=0,1,28 ZAAYc. pMi¢ BCPMIE
codebookWol Qe 4x1 vector codewordd UHAE Ugdr. 7|AZFLe

47] BCPMI set (BCPMI=0,1,2)%& A AA HA&F precoding indexE

=

Filol d¥ == AR E co-schedule UEY precoder® Ap&3hch,

M)

Implicit PMI9] AHE& desired PMI®} BCPMI seto] 1:1%&
=]

2 &7} W overhead?} it Rolth. x| T

a3
rO

mapping¥e] Qo
desired PM (PM: PMI®| 3Y3}= precoding matrix) U3} @22 Q13
a9 F£% BepM FA] #AHY AHAA beam LEFH AV AL F ALt

G5 ex7b fiokd 3709 BepME EF M4

o

4w A A
beam(ideal 74l beam) & YEIWHAT, 2z7F & A$ ZF BCPME ideal

24 peamdt Apo]7} L AYFT},

rr
o
£
»
o
fu
m
>
4=

w3k, zZ+ BcpM 7} ZtE ideal THY beam@ 9] o]
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74§ BCPMI

=34

o] desired PMI

=
=2

o &

o},

0,1,29

BCPMI

1 QX8 B2t 71AFE ideal T4 beam™ 237 7} 2 pepMr

©

ol gleh,

]i]_]-.

N o

D2D (Device-to-Device) &4

AAstE g2 AFHoR ALHIE AT,

AvtEFEoY iR HFE S ol

4

&

mhy

el
‘__|o

—_—

MNaoz dstr] A4 Edolt,

712 =&

5 P
—GE-.!_T())J\—EI

Y
s

d

=
=

oAl 7R L2 d olE

B3

)E} -Eso‘t

o
R

1(UE 1)

15

)

|

FAEA,

2]

7\ A =3 F A7)

B M| 2

BARA,

9]

s

J|

dg F Ao,

)

N

om
°

+
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O
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me

A

9 (UE-to-UE)

o

o

D2D FAl9 A EA
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N
il
of
r>
o
it
rlo
N
(N

(o]
N
XN
H
tlo
offt
o
()

1ot B WaMelA Adsts wwol Hed® 4 2l oo B4l
thdg Alvele g dEE YERiT.

p2Dp BAY AvEes 9 13 @ 27 A AHEYA H(in-
coverage) /4 AWe|A] ¥ (out-of-coverage) ol HAX =R} wet A (1)
Out-of-Coverage Network, (2) Partial-Coverage Network % (3)
In-Coverage Networkl Z ud = o},

In-Coverage Network® A%, 7Z|A=9 AW dFste
A(ce1l)d 7lgol wWel In-Coverage-Single-Cell % In-Coverage-
Multi-Cell® Yd + Ao},

% 199 (a)¥ D2D F419 out-of-Coverage Network AlYg]e e <
o g JeEbATE.

Out-of-Coverage Network AlUgl2& 7|2 =9 Ao glo] p2p YHEE

H1
|_\
Nej
o
o
=2
x
oV
ue
=
X
V)
1=}
N
cd
I
24
ot
g
V)
(=)
'_l
=
i)
au)
g
N
fr
»
X

rir

T 199 (b)+ D2D ¥4 partial-Coverage Network AlYEl 2.9
d & Yetdot,

78
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Partial-Coverage Network AlYElee UYEYA Awgx o

HAsk= pep @I WELHI AHA v YXdE p2p ©¥ ol p2p
BUE st A v

= 199 (pb)olld, HEHNZ A o HAste 9L 13 YEY=
AW el x| Bro) AstE 9T 27t FAsE AL B £ v,

T 199 (c)E In-Coverage-Single-Cell AlUglee o dE, &=
199] (d)E In-Coverage-Multi-Cell AlUglo el o ol& el

In-Coverage Network AlYE/2E p2p ©TEo] UYEYI Huex
Well Al 7159 AlAE F3 p2p §A1S Faste AL 2o,

% 199 (o)olAM, B 17 BT 28 FYI WENI AR (Ee 4)
Well $1x3te, 71A=¢9 A el p2p T4 FPgo).

T 199 (e, @ 13 dgos WEYA AR o Yxsr)=

clr

i, M2 g vEYA AdelA] W Axgct. 281, 9T 13 g2 2
4 UMENZ AWAE Beldte 71A=9 Ao} 3t p2p AL FA ).
o|3}, D2D FAlO @t Bt GAs] o,
D2D AL E 199 EAlE AlYgods F3AE 4 o, dntdoz

WEHNA AElA] W (in-coverage)® UEHA A=A 8 (out-of-

Wk

coverage) oA F3&T F 9ok, p2p FA(HZEE 7 AH EAHE Yl
o]&5= AL p2Dp PI(D2D link), HolHAE B F (directlink) FE
AbolE Y H (sidelink) T2 AAY F Jdou, old duo #HYE s
Atole A2 FAst) AdEEn.

Aol ¥H HEE ropY A¥ AFHI AHE-HAAM FAsn, TbpY
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B A¥YI (FL g™ IA) MBEZHYANAN FARAL £ dur. Alol= #@3
e AgHa HdEed  oFdE ¢sted TtoM(Time  Division
Multiplexing)©] o] &2 4 3l

Alole "3 AEH A4FEI ASL FA dojux] o, Adya
A5 e AreEle ATy a MBI = upprsed REHoE B
AR HARE Atole ¥3 AEIHYAME Al HI= Ao
dojubx] ek, g, Atol= P33 HE F FA EI FA6 dojyx
FET.

Alol2 BA HFol olRHE B8 AdY Fxe A¥UHI B Y9
TZ7F LA o832 F# Utt. O, Alol= Y3 MEZHYIY oA

HEL B3 T3 (guard period) 22 TAHO] Alo]lE HA Mo o]4HA

gt

Aol A MEEZHYL & &3 X (extended Cp) EE YWk &3
A A (normal cp)oll &z} +A4E 4 v,

D2D B4l AA  YL&EAWE (discovery), A" BAl(direct

communication), %718} (Synchronization)® TF2%E 4 qlt}.

1) Y2AWME (discovery)

p2Dp HaAHEE WEANZ AR oA AHEF + ATh. (Inter-
cell, Intra-cell E%). <8 A(inter-cell) Y& gfA
& 718t49 (synchronous) ¥+v F7|8t5 A & (asynchronous) 4 vjx 2%
1l F Uvk. p2p HaAHEE 2H 9 WY DA Fun, FE L,

AT #7) 59 UY 4§ 2o $89 4 At
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g2 10 AN wAA] HE G (role) S VMRl AF, 9L 12
daAg wAxE AFsta, @2 28 daAvg wAxE FA%g, g
17 @ 29 dAF 9 FA 92 vhE 4 Y. vE 102REY AH5L
9 29} ZE F o]t g (E) o o) 48 F Ur).

HaAwg vAzlE ¢de Mac poUE EFE £ o, 7| g
MAC PDUE= ©% ID ¥ application IDE EE < Qltt.

daAwe #AxE dEste ALR By Aol ¥3 g7y
Ad (PSDCH: Physical Sidelink discovery Channel)©] A" 4 Qlt},
PSDCH €9 FZE PUSCH FZ& Aol & F dr}.

D2D H2AMZYE AT A FF PP F 7t 9 B ] (Type 1, Type

2)0] o] &d # U,

e}l o AS, 7IAFLE Y EAHEA %L (non-UE specific)
Moz gaAne WA H5E A8 AU TIY & Ao
FARoz, BA F7(ols, ~gaAME F7 delA 249

MEBEZEY AE R 559 2Ad £F HEZ 74" da7sg d5 3 #4408

A &g}
olg]dt F71HA Yz=AWE AY E (pool)e HFAAH (semi-static)

v

).
2
=
ACH
>,
fol
Lo
2
ofy
o
X
)
>
ofo
i
-
o
rlr
R

T

H
o
2154
=

M

g
2
rjg
it
Wil
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AE AR T& 2IT. o), daAvy Y 9 4A HEe 4 AF

L~

Aladge] o8] dEo] HAFE £ Utk in-coverage ©YY A

o

HaAw dEe AT daAMY AY F(pool) 2 7IAFel o8 HA= 1,
RRC A2d€® (& €9, SIB(System Information Block))<g o]&3}ld
g A dHE 5 o,
shuel faAmeEl F7] el daAwE sl 39 daAve =
T (pool) 2 FYY A7IE 7T AL-FIF Ad £E52=
FoMe 2 TOF3E £ Qed, ojd FUdF AVE M A-Fos 24
228 'fgaAv g A9 (discovery resource)’ &2 XA £ i},
HdaAdel AdS sy MRzHNyg g2 FEE F ded, Z
MBEZH AN €% 7 F 7B &8 A EF5(prB) S EFE & Aot shte
taAmel 29e ste) wel 98 tAsivlel Mac ppoud HES 93|
AbeE & Ut
12

22 Yol HE EF (transport block)d HEE H3l

T) 2
g os] HMEFEHE MaAc poud ASES Ya2AWE F7] W (F, FA 24

ol
Tlo
=
2
A
L
)
o

7

E (pool)) el A 94X 0 2 (contiguous)
contiguous) &2 HHE (A& £, 43 ®bE)E 4= Qi) 3] AL EES
AE f2AN e A5 HAE e 4 A5 AadHed s g dEE
T Aot

HZE MAC pDUY WHEHE ASE A AMEE e YaAWE 2

AE (discovery resource set)olA A WA tzAWg 2d& Jeoj=

82
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Hesn, 1 olele taAm AYe H wA taAe AL BHs

2749 & vk, dE€ 0], 4F dde] mE HAHD, dEdo] A WA=

X
)
oh
o

sAYE A fAe wet a2 BF daAde] o] wlg

i
oxl
e
B

Aol wet d4E & ok, E£F, @20l mvac poud] WEEE AEE

BFdeEs  daAsig =AA dEE fF 2del v 5A(uE
specific)dlAl @2 HErt. B4 2+ WAl EFY2a(Type-28), E}U2B(Type-
2B) 2 AMEsdnt. E€Y 2ne ZIAFo] daAWE] F7] el wHo)
taAB g mAIRe FE AH (instance) Pirt 2D S E@ae WAoo,
Bt 2B WA AQ (semi-persistent) WA OZ (Y& TIFte walojn,

B¢l 2B} %Z$, RRC_CONNECTED @2 RRC Al2EHE 53l 71230

Iz

D2D Yz=A®E HAX Y HEFE HF AL IS L3I, o83,
71ZA =& RRC A28 BE T AYS €8T F Utt. ©ELS RRC_IDLE

SR Hold W EE 7IAFo] RrRrRCc AlEEE BI AY €FE

L
\u)

43 (withdraw) @ W, @22 7M4 I &FE A5 UL fAST. o<
2ol Bt) 2B9 A%, RRC Al o8 T4 zo] ¥gE|:m, pbpccHOl

oa] dIdH FA 2P &AM (activation) /HZA (deactivation)©o] 24 =

%0
o

')I:
HaAde] wajzal #4408 A3 B4 ZAY F(pool) 71X Tl o3

AASE 1, RRC AJAEH (& E9), SIB(System Information Block))<

83
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HaAwe oAz £A dEe gaAme] vAx] $AS 9de] A=
B 1 R B 29 faAwe AY F(pool) BF EUEH )

2) A ¥Al(direct communication)

D2D AA T4l HE d9& WENI AEA U4FH(in-coverage,
out-of-coverage)< E& UWEHIZ AWEx HAA AY(edge-of-
coverage)® EX@%t. D20 AH F4L PS(Public Safety) 59 £xHoz
ol&d F Uot.

g2 10] 23 FAl HolH HAFY IS e B
FA HolHE HEeta, 9T 2 AP T4l doyHE #Ao, 9 13

29 AF % g4l dEE vid & Ao, dY 102REY AF 5
HES O 29 22 3ty o] g (g)o s A9 5 Ur.

D2D HZAHE 9 p2p B4le ME AAHR ¥ EYHoz Hg"E ¢
A, F, IIEFM2E (groupcast) P BEEZINAE (broadcast) AA
SANME D2D HaAWE I S TFEHA Eert, o]9 Zol, p2p faAY e

p2p A BAlY] FYHOR R A, BREL AWE vLL AT

p2Dp AR FA dol¥HE HFsE MEER BT Alols ¥z FTH
AE (PSSCH: Physical Sidelink Shared Channel)©] #Hoj=" £ it}
T3, p2p FAAH EAS A% Ao AR (AE B0, AY E4 Holg HEL
A 2AEH $A(SA: scheduling assignment), AL A =&
AEste AdR Ee] Alo]l= A Alo] A'E(PSCCH: Physical Sidelink

84
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Control Channel)©] &Ao" 4 o, psscH ¥ PSCCHE PUSCH TZE
Aol-g& 4 9},

D20 A FAIE #3 Ad 7 HHLE F 7t EE (mode 1, mode
2)7F ol &E + A,

BE 12 7|AFo] @A p2p AR FAIL A3 dHoly EE Ao
HARE AFs7) st AlRste AHE 2AF% st WaE L. in-
coveragelME EE 10] HELFHC},

1A= p2D AR FAlel Fag Y F(pool) S AAFT. A7)A,
pD2D B4 Hadk AU F (pool)S Aol HE E3 p2p Holy E2 FEHE
T Aok, 7]1A=o] PDCCH HE= ePDCCHE o] &38F0] $4l pop ©dolA A=

Z WolA Aol B L p2p doly dF AU 2ASIZEH $4 p2p BT e

A4 B dolEe HES AP AdE 2AsFEd. F, R 19 Ae,

SAE Fd8H7] Y8t RRC_CONNECTED “FEiol] lofof
o, HE dEe 2AE" 23S JIAFTA AFEskn, old rIxFol AP
g o e Ade *+& ZAHE 4 UXEF BSR(Buffer Status
Report) Ea}7} AP,

T dEE Ao AR & EYHISD, AU d¥d A

o

H

i

E
0.\'_‘,
ol
O
r2
S
T
2
2
2
s
*
-
(i
)
e
o
O
=
<
)
r)i
ofr
o
>

4oz tagl

+
2
*
+
>

gEd Ao HE dad Zdyel wet p2p dolg &

Y
2
ot
o
.
§2
o

+E Ak,
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St
=
S
o
B

ir
2
2
o
fz
il !
r N
of
Ole
L
L

RE 28 dwo] p2p A EAL 93

of-coverage H/HEE edge-of-coverageolA] BE= 27} HR{HrT},
BE 2004 Ajo] AR dEE AT AY E(pool) R/EE p2D FFH F4l

dolg  AFEE AY  F(pool)e vEg]l AHAH(pre-configured)H A}

D2D HEEMNAE FAloA, Ao AHRes HIofady ddod o)
AsEd. Aol HEx= p2p A B4l dHeolHE &vtste 8 A€ (F,
PSSCH) ¥ T# &t diolE FAE AT AY HAXE BAHLZ (explicit)
/s SAHCR (implicit) AAgo,

3) %713} (synchronization)

D2D F7] AZ (e Aol HA F7] AZ)E GEol ARt-FHF FUE
g 53517] 93t o]&4
Aol7t BI7MSEHEE @2 1 F7] FYHE A MELE AE Z Hiarl Hed
T AT},

pD2D 7] AZE FUIHoE HFse ©EE D2D F7] A2 (D2D
Synchronization Source)Z XA F Ao, p2d F7 a7t 71x=Q
A%, A$sls p2p 7] Al39 FZE pss/ssset A 4 Qvt. p2p $7)

86
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A&T) 7)1AFo] obd AS (& Eo], @Y EE GNSS(Global Navigation
Satellite System) %) HFEHE p2p 7] AZo 2= AFA Rl +
AT,
D2D F7] AEE 40ms BHoh 2] ¢& F7|& 7M1 FriHer H$dr),
s @R HE tFe EY AF Atol= ¥a F7)8 ¥R} (physical-layer
sidelink synchronization identity)E 7} % o}, p2p E7] 43 e
Zejolm g p2p F7] AZE (e Zglojulg Atolm 3 T 43%) 9 AAdg
D2D §7] AT (EE AT Alole H3 F7] A35) & X,
D2D 7] AT E HFst7] Mo, dA @2 p2b T ALE FNT F
0 AT 28la, p2D F7) ALV gAET, o gAE pop 5] ALERE

FAE p2p F7] AEE T Ad-FHF F7E 5 4 QAo a8,

2
oft

wge pp 7] AEE WY & AU
sl ME HEAS fsl p2p FAol oA 2e BAS 1 AR

A4S o2 S0 AN, B w9 Wizt o)) A@HE AL opyx,

N

15 oY B FAE 9 p2p FAlddl dsAME 2 Ul A

e

Hats Y

ot

Reuse of D2D device or application ID

H dd B AFFTAS A7) YA 36PP LTE D2D FA4l, ¢bo]glo)
20 AXA MY 2~ (WiFi Direct Service), EF 52X (Bluetooth),

g B4 7wl MEHI U, ol2d e

flo

A 14¥) (Zigbee) T3 #

ot
o

Mz dste 4 Vles 8% uYdd Melak oA FAsn vk =

87
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ool B g AW A 71€g Yol 24 el Ausg ESHOR

ol Muliol FEAL & kA Y TVieEA N8 ded 7EE F

e W/EE wdo AFsE e ARBA MuzE PR L ¢ oAs
2EE ge] AFE Ui AW A $4 TRIAL AEHY £ AUs

SRR, PRk e vRY & Be Aua £7 FrhsA HW 2o
nhe} D20 109] ol7t B AojA & el gltk. ol Axs¥ TH QWSS

AH&EEA &F7) Wil 1D

e
o

57hA1713, D2D ID £F41E H8te] o ¥ A
Zdolg AT u wlg AFIA AAHolok vk, oA ZAHE 1D Hol H
ERE FF A" Mg AYYE £ JAEF T84 (backward
compatibility)®] FAHEE AAHojo} v}, & E°], 3GPP LTE D2D
E#golA pep @EE % p2p 109 Aol nAHE Holw olFA HY A
7beE Muls ZL wwe 7 AdGEA B Aolty. whek A Holg
7}A1E p2D IDE AAISHH D2D ID AF AHY HUgoz dFstoiol 37
ol Aol wetA 2pde FHIE 2 & &2 U,

gido] Roge (22Y) IHFF p2p 10 U @o] g

ARz, 79 Ry AGoR A st BE oz o

rir

AFHAY 29 (local) B4 wetr e o o]&2& A 7h53)ct.
- PLMN A¥ X2} (Public Land Mobile Network ID): =7}E AlW¥sls
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MCC (Mobile Country Code) % UEKA AAE 2|¥W = MNC (Mobile
Network Code)& TAHT}.

- 274 AW XA (ProSe: Proximity Services) ©'% A2} (Prose UE
ID): “ProSe” <, D2D AH|ZE A Y3le GE 1DE YUy, I LEH=z
FH AF Ee vac AEAE EE Aot

- 23 AMulax & AMH|A A¥A}(ProSe Application ID): A¥lA
e $gz2aRs PUNY] 98 EAg gojct,

2 BAMAM dFEHE Dp2b IDE el AEAY ¥ FL2 4%

E A (6B Eel, taAwey Ax(E: WA E  AFsE Do
S o4 Theel D20 108 AMEHl B AMAE S AULE 43T F
Ak, o] A%, 4% FUAL Uhe pp 108 Bualel GAY W2 B
2+ Ak, dE Bol, t4o) pp & NE AWSA As 1 2%

HE A EEE oulg AYA =

olfl

RS F7h A F AT ¥R
p2p ©%o] F7} BB D20 107} REHNAA B Aol

2 gnjolae ol2@ AR 4o pop 10E EEHCE AAEI] A
Y Addch S HEE AWs]l ANA FHAH MAsE Do

=8

32

71gke] AR AE o A4S}

- 89
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Yoz YrllAM D20 ME FAE 8ol Al 2HY P
MM 28 BE A%dE WE AN P Fed Bidos &4 (ds
Sof, FI BA FHEW WE, &4 $)& Frhsl p2o Az (AE o,
HaAve) 4% B A E 5T ¢ Ao 0@ S4 Fus F74HQ

NEE ZRFgoRM FHEAY F7F p2D 1DE FE3t] 78 bt

__I

A8 Eof, 3 7Y f2AHE A5 (F, 1 /1Y p2p Ip)°] 1 HEY
HRE HNGE & Ue BFEE, F Y "aAng Ase FF 2 HEY
AHE AEsA Hol €9 W& 1p Fvhe AF HETE £ Ue HRIFY
T7HR olojzith. olgk o] ttYd W& ALy HuMe, F FERBE
Z7F A7171 Qe E the 108 FEteior & Aol

X p2D 1D AH7F FF v L& A ESjoF & o] H £& gloH,
ol&l 7S p2p 1D &7} B A} B w&o] LA o] oA ),
wetd 7hsE Ae 4o p2p 10E AT VR Be HBE FAEA dEde

Aol 5/

-

4 5 At

wekr &9 p2p 1DE E&3to] b HRE HEE 5 UEF 7
AaiAE TF5H2R p2p 1D AAREol BEHo AY JRk e A 7)Hk
Fol wet p2p 109 onlE wEA HYse FEER AAEEE WHEe
At

%, Dp2p 1DY P& ©EA HYITe Yue FAE p2p 10E

7|t 2 p2p 1DE MEY DY (EE AR Ee AEja) o AHEAE
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o3}, £ wdolA p2p 1Dv YA Y AlZ /AR (oAl E B9, psDcH),

p2D AX FA wA]A] (& 9|, psscH), D2D V) AZ & 58

X
opr
it

F on, o5& MY HAE Y3 ‘pep AlZ =2 %—2‘6&5}
HA, /AR wek £F p2p 107t ABtE @R (EE AR Ee
s AMHl2) g Ul Fx 93, pEte R (EE AMER EE AEa)g 9o
T2 Ak, oo diste] ol =S sl Ao,
T o22% £ 29 4 AAjde wE o AEzE AHSE YHE
Al Bl T=Roltt,
% 228 #FREH, @2 1(UE 1)°ol A 419 HAste AF, A(Cell)
0 1 WA 32RE H4EY ASE FEY F Aoy, 9T 19X SHE AEd
Az M7l A 2L 4 1 2 A 20 A% FLE dAFrt.

o]F, @ 1°] AF 422 olFsH, 4 1 WA 32FH 4dEY NEE

A 37F $A% FASE o Asict
15 o] A%, AY #1oA4 G (EE AFEX s AMHlA) arl p2p ID

#0018 A3 ATl BT & Ado] ol "ol th& Y #2604
e 9% (ke AMEa e Mulx) B FUE 1D D2D ID #0018 THA
ALEE F UES AT £ JdT(FHE AL §F, dEe oE Dp2D
gz HE Y3 p2p 1D(F, D2D ¥¥ I E (D2D expression code))EA]
20 001’ FAIEA Hulgtx, ME g2 48 5 U,
olwf, A #13 G 425 FUF p2p IDE AAET F AEE AL
ARE 10 AR 71E S FF8ooF Tt
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d& €, 71A= 4 1D 7| dE2 NI (d& B0, T7] A5 (F,
PSS (Primary Sychonization Signal) = SSS (Secondary

Sychonization Signal)), oA 2% (pilot signal), 2z

A% (reference signal) ) ¢ A 7] = F4 (dE =99,
RSRP(Reference Signal Received Power), RSRQ(Reference Signal

Received Quality), RSSI(Receive Strength Signal Indicator),
SNR(Signal-to-Noise Ratic), SINR(Signal to Interference plus
Noise Ratio) %)=& H&S p2p 1DE AALEsiEn ¥ vlaEE
Age] VxS A7) £ FQ T olst vt o) W EL 1 o7} An)
T 249 o p2p 10E AAEE £ UAsA AR FHE T,

& Fol, dEol EY XM A 12FEH FAG dE Uz A7)
B FA2 ZAW @3 9o o)FPoM TE ANHE 4 12¥E
FA AEY Az A7 £ FZol vy EAY 3 ol Aoyt UAY
zo gl 4RE o) ol YA AL B A%Y w, FLLS A2 p2p 1D

g 7138 HLY £ Aoy, &, & p2p YYEHEE FUS p2p 1DE

olgidl, Az 9 A7l R HEH 4 g AE (detected cell list)E
AEgaA At AY Fat7] A AARE Az A7 2 FR VNE, &5 AU
e BEg, A xs (dF B9, x=30) $o| AAHojoF Frt, FEI ko
AL Al2" T et Zdebd 5 o).

o) %%, wwe b Aze AV E: Edo b ¥s@ 4 8

7

Ack. A

uli

o, B4 Agels 4 128

P

7l¥to. 2 p2p 1DE AT
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4>
s
O
N
lw)
—
O
S
O
'_I
o
aU
s
%
i
>
ofo
2
ko
Ic
2
=
(>
w
tl
S
ek
4>
32,
v

g, EF dAX Ee H ol¥olAY 4 xsel sFss A7)
FE2E /A 488 A39 4 108 7|Wte® pop 108 MY £E ot
dE S, FF AYelM 4 1 F A 22RE F43 dEg AIJ EF
QA Ee BF ALY 4 e AFHE Ay BE FAL AAE A,
©2-& 7418 p2D 1D ‘001’ & B (T AMEA BE MHlA) AR siAEka,
o Ao A 2 9 4 32RE] FA 48 AU EF AR £= H@
ol golAY 49 xsol #Fdte M7 e FHEL A 2SS, dEe FAs
D2D ID ‘'001’& T2 (He AFEA e AHlA) BE &M T &+ Qdl.

o]} Zo], FYS p2p 1pEtE AEP AZTE T HAA dg(x:=
AV EE MEA)E AEE £ . &, gde A& Ald 47
Fdo) g AHE9 pop AR /apE2FE F43% p2p 1pe] ZEE 7)Hko g p2p
Ax/ape) AA Z2 108 3HEFT AAEA "),

olggt AAL FAAZTAAN FAYE £ ATk, o] BE EYAZAN A&

4 10 Z2E, A8y AsY A7 e FF B, HEE HAAx UE,

fujru
jn
2
olo
oo
a
of¥
X
ol
B

AEg Addge ARE A9 Az (oA
FAASTE ol HEE HY YUY FL xFd HEE p2p ABE
Agsto] sig 10 AAZ} FFUA Lot

FH HEHE AAdE 57 ABE SRAN 2 @e Ay F 4w
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MRstel 10 AAE CIRE FARYDGW, e ARREH FAHE T

NE (e S0, §7) AF, BE AF, YR AF, gaAbe A5 59
d¥ w 2% EE REES EAclo o ¢59 EEEE B850 10 AALE
oRE AXY £E ub. YFo £4 Az A gol sutstel Bashe

H1
[\}
w
flo
f
uE
ol
e
e,

>
>
-3
=,
=
i
v
o)
>
g
N
>
]
i
ox
Ol
o
flr
ol
i
o

aga, 9% 2(UE 2) EF A 1 WR 302RE HEEHE AdEY ASZE

AET 7 ey, g 20 SAHE 48 Az A7 2L FES A 2,

g 13 92 25 593 p2p 1DE D2D AP/URERHEE FA%U T
A% rsrRp Fol Z|WalA HER A g2EY &AUF Adoldr] wiEo
FYs p2D 107t obd F Uk, o E o, 9 19X HF AAS p2p 107t
‘1007 olgtH ©E 200AM HF AAE p2D IDE ‘200' Y F AT}

wrh FAMoz, ©9Be oy AR¥E FAHE 4 10 7w 4EY
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