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(57) Abstract: The present invention relates to a method
for a transmission device to transmit data and a reference
signal for demodulation for the data, to a reception device.
The transmission device of the present invention appropri-
ately configures the reference signal for demodulation of
the data being transmitted to the reception device by the
transmission device, and transmits the reference signal to
the reception device with the data. According to embodi-
ments of the present invention, the demodulation perform-
ance for the data transmitted from the transmission device
to the reception device is enhanced.
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7h4 4 .0, BSSh EA15ho] A& AL]O]E] Wy 7k Ao]

FFA = 2E 7] 7] & 0] o]d &3t} UEw W' (Terminal Equipment),
MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal), SS(Subscribe
Station), 41 7] 7] (wireless device), PDA(Personal Digital Assistant), 41
5 dl(wireless modem), U] 71 7] (handheld device) & 2.2 &2 4= Qlt}, H=¢h, &
kg o]] glo] A, 7] A] = (Base Station, BS)< U W4 © 2 UE 2/H+= U2 BSQ}
A= 1A A 4 (fixed station)= 431, UE 2 B} BSH FAl81o] 245
Hlolg & Aol H HE w3t} BST ABS(Advanced Base Station), NB(Node-B),
eNB(evolved-NodeB), BTS(Base Transceiver System), < Al 2= 3Z Q1 E (Access Point),
PS(Processing Server) 5 U2 &0 2 &3 4= I}, Hgk, B dhrg o] Q1o A,

2 | o] (Relay) e} $ BSO| A H| 2= @& st 7, 59 Aol A ]

BS9| An| =& &3 A 7]7] /5= A4S 2 v gkt), d g o] = RN(Relay
Node), RS(Relay Station) 5 U2 %OJE 22 9= v} UEQ A4 oA Hdo]+=
A A v EY A Ao, W o 9] & A 95}, BSA ¥ F2Fslhr),

g olo AE 2 AL ALY A7) o) ZHE A5 E 42218} = BSE

=Y (donor) BSE}aL S}, H | o] = Lﬂ BSoll 410 = oAt} BSQ

Aol A Helol=, HHER o & & , o} &g =L A|o] 4 K7} PDCCH7} o}
R-PDCCHZ 23 A2 A ¢ h, UEA § F2F3lt), wpela, Heo)=
UE$}F9] g2lol AR89 &= &2 dlo]o] QB B9} Io] BS$Fe] &4l AF8-H =
g dlo]o] e E & X5 Z9hekt), BSoll A HE o] 29| G, o] 3}, BS-to-RN
Ao o}ﬂ?ﬂﬂﬁﬂ g el A dojrpr, Heo]e A BSE 9] HE, o3},
AAXHEZE Ao A dojdr}, $kH, BS-to-RN 215 &
A F3 g ol A L ojr}, RN-to-BS A& 2
=i
5

%U ol n

ST
= 3
RN-to-BS 7<4 & }%%
UE-to-RN %2 K
UE+= 3ftt 0] 9] BSE
A T A

= kg of] 5] PDCCH(Physical Downlink Control CHannel)/PCFICH(Physical
Control Format Indicator CHannel)/PHICH((Physical Hybrid automatic retransmit
request Indicator CHannel)/PDSCH(Physical Downlink Shared CHannel)<> 22}
DCI(Downlink Control Information)/CFI(Control Format Indicator)/3} &% =1
ACK/NACK(ACKnowlegement/Negative ACK)/3} 8} & =1 H|o]E] & L2+
A - A4 9] H3E 2 A g A0 FoE o n gk, g o A =,
%3], PDCCH/PCFICH/PHICH/PDSCH |l & ¥ 71} o] of] &3k A| 7531} 2}-9]
<2 2191 2 4 (Resource Element, RE)Z Z+2F PDCCH/PCFICH/PHICH/PDSCH RE
Y= PDCCH/PCFICH/PHICH/PDSCH A+l o] 2} a1 & ghu}, upepA], L dvg o A
BS”} PDCCH/PCFICH/PHICH/PDSCHE % 8t}h+= 312, 7+t
PDCCH/PCFICH/PHICH/PDSCH ol A] 3} = d o] El/A| o] H 1.5
&gttt A 5 Uk ofn = AR H T

FakeE gl ol A dojdt), gl A, Helo] =
3l 7] 3l o]/l BS7T ¢k Yl E ] A (network) 9}
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[29] T8k, 2 kg of] 5] CRS(Cell-specific Reference Signal)/DMRS(Demodulation

[30]

[31]

[32]

[33]

[34]

[35]

P

Reference Signal)/CSI-RS(Channel State Information Reference Signal) A] {+-==3}-<>
A (Z-& RE)S 712 CRS/DMRS/CSI-RS©] 83 &£ 0] 87153 RE £&
CRS/DMRS/CSI-RSE U2 A {--F 3= A9(Z& RE)E 91| 3ht}, 5231,
CRS/DMRS/CSI-RS REZE 3 3}8}+= X1l 2 CRS/DMRS/CSI-RS -9k w2}
%3}, CRS/DMRS/CSI-RS REE ¥ 318} OFDM 4l 45 CRS/DMRS/CSI-RS

A ole} H 3,
B A EA AL A A T 9 T A o E ek

:ll
=olth 53], & 1< 3GPP LTE(-A)ol 2 T +2& oA gk}, = 19
39! &+ FDD(Frequency Division Duplex) %= ¢}, Hk(half) FDD(H-FDD)
X=.TDD 2= | A8 = 9t}
=18 F&34A, 3GPP LTE(-A)ol A AR8-5 & 54 Z 8 12 10ms(307200Ts) 2]

Aol & 7HA1M, 10701 9] 53 A7) AR Eg o= A dv.d F41 24
W 10708] A 1L Sdol = k7t W) 3o 5 2 gl o] 7]l A, T A1

Al ZHS YEM AL, T=1/(2048%15kHz) 2 A AT}, 2+ 2+2e] A B2 892 1ms <]
dol& 7HA 271 8] &5 o= A dn. o Sz <d el A 2070 £
SEEE 05H 19704 oAb © E H‘ﬂ FE vk A7 el S5 0.5ms 2

Jlm

dol& 7Hth A MBS AE37] 9k A7 A :
transmission time interval) = 4 2] ¥ T/} AP AL AT YA HE (=2 A
syl oldl gt ghe M H e W (S R HEela §h,
S5 WEES w5 el Bl ol pE 4 2ok

T 2 3 3% d 2= (duplex) B.=of whe} Y2 A A E G2 Q) o &

E°],FDD 204, &} A A& D ddE A dEL F kol o35
TR R, A Tl g A qa LY Q] e Aekg A ARz el
e = i?ﬂﬁh‘/}

HEE TDD B Eof| A &3 = A5 %
TR, T e HrEy
A Qlo= A

L2 A A A 2doll A ek ek /S AL(DL/UL) €5 &9 L=
el Aojt}, £3], & 2= 3GPP LTE(-A) A] =8l 2] 2191 A A} (resource grid) <]

22 et Y L EG 170 9] A AATE 9L

L 23 Fxekd, 5 AgE |l A 529 OFDM 4l &5 L8331,
Fuk | Q1 ol A T 9] 2}l &5 (resource block, RB)S 33T, OFDM
A

E
)
r O
ol
ol
ol
W
[
S
e?
[t
=)
9,
i)
0%
g{r',
o,
[

NS A Al SIS N7 S, A B2 3 |l oA TR
BoliulE L3t OFDM Al -8 o)== % & ukAlof] uld} OFDM 4] &
SC-FDM 41 & 5 o2 &4 4= ), gt o] &5 X% ~OFDM@%4 T

A 01, Cpo] ool kel hakah A WA E - QU o
&(normal) CP2] 7 -0l += 81t-2] &350] 771 2] OFDM N%g iz;;ks}ur,

o2,
>
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[36]

[37]

[38]

[39]

“(extended) CP2] 74 -F-oll+= a9 £39] 671 2] OFDM 4l &2 E3k3lv), =
] A=A HelE 98ko] shue] £530] 7 OFDM A& 2 4 ¥ =

AMBEZHRE A Ao, L wg o] AA &L THE 752 OFDM 4l &
Zh= Bty Qs e vpgkrbA o] WAl o = A8 4= Q) o=, sk e
OFDM 4} &3} g}v} o] Bubdul 2 484 W 29 & A9 8 A (resource element, RE)
52 E(tone)o] &FaL gt
B Fxs, 2 50 HE = 2 S 1= NoWUL,NRs 7] €]

3} (subcarrier) 2} NoLt L 7l ©] OFDM 5+ SC-FDM Al & = 4] ¥ =
A}(resource grid) = 3£ 3 E 7 Ut} o 7] A, NPy - 3} =1 & 50l A 9
A1 B (resource block, RB)2| 7|55 Y EFU a1, NUL 2 A aFa] T £ 50 A 2]
RBE| 7|55 LB TE NPy OF NVl 3} F 8 A & | 9 53 ¥ A AF

[\

T:
~

2o
fo L
N oh

-\o

0936 247} o) £44T), 2F OFDM A1 22, 5515 521 916l 4, Nott, N7
b akE kel A vkEatol] o g HnkE 9k o] 7<= FFT(Fast Fourier

Transform) 7] ol whe} A @), koo 732 voly AEE g
o]y FubEat Fx2 A% 0] A A xS FukEa) 7= Wl E (guard
band) % DC A3 93k d FubkEat = vbd 5= lvh. DC A fgh d
FNEE = PARE- QLA A A = kS 924, OFDM A1 5. A 4] 7474 of] A
&3} 523} (carrier freqeuncy, f) = W3 9o}, W53 Fabap = S 4
—,—J}—r(center frequency) e}l % ST}, NoL 2 313 H = &5 U] OFDM =+
SC-FDM 412:8] 7% 2 LJER 1], NVt © AF8 e 1 25 U] OFDM 5-&
SC-FDM 413 9] 7] 5=& WHERlt, Nes 3= &}upe] RBE 774 8h+= ik 319
N2 HEepdAT
AQDAAN 7 AL a0 A EFE Ad 2 (k,1)0) o8 afskA ged
G AT} k= FF b | Q1| A] O E] NP, NRB [ 7} 2] o] 5= Q1] 2= 0]
AIZE A1 A O3 E) NowA,, 1744] o] 53 ¢19) 2ol e}
'J H, Y RB+ ¥ &2 A2 &5 (physical resource block, PRB) ¢} &
7H3 A9 = 5 (virtual resource block, VRB)©l| Z+2F W3 €t} PRB+= A 7+
|

| lel M Nevo L (el & &0, 770) 2] 9145 81= OFDM 4 & =2 SC-FDM
AERA Ao En, b QoM Nes T (o] & =0, 1271) 9] A<ek=
kg vol] o sff 4 o] d vt w}aw, &} Lfo] PRB NPVUL xNRE, 7] €]
Ao rm AT A qEE Qlol A Nes T o] &8t H A g
ks at S AHsti A, A7) ARz Qe 279 &% Zhztel| 1714 $1 A }—t—
2711 2] RBE PRB o] &lal 8t} PRB A2 14 3}4= 27 ¢ RB: 523k PR
dei(% PRB 1 dl 2= e}alke $hE Z2h=th PRB W3 (nprp) 9F & 501 A
A e 1)4 A= va3 o] gojd 5= 3l

?‘-SM 1
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[40]

[41]

[42]

[43]

[44]

VRBE= A a5 93 e A5 =2 4 At @9 ot} VRB+=
PRB$} 523 7] zk=t}. VRBE PRBE 93 &} &= W2 o] w2}, VRB:=
27 8}0] Z(localized) EF]] 2] VRBE} #-*H(distributed) E}F$] 2] VRBE 8- T,
Z7A¢elo] = EFQl 9] VRBE-S PRBE | HFZ 958 ¥ o], VRB H 5. (VRB

ol 2~e}51 % g7} PRB M &0l HlZ t)-§H U <, nprg=nvrs” U

27 e}o] = B}l 2] VRBE N = 04 E] NPlypy-1 520 2 H S 7] H-0] B 1| NPL g
=N o]}, upehA], 2 elo] = P 1h2lol] o] &hd, FUe VRBHEE 2H=
VRB7} A A £33 FHA &304, 5 PRB W35 2 PRBol ¥ H .
WA, 24 EFY o] VRBE A E WS A A PRBO 9 €U}, whebA, S A s
VRB W15 2852 34t BF9) o] VRB+= AW A &3toll A A= b2 M2 2] PRBO]
M= 5= Quh qugelel F L3 1R Y35 5Ue VRB HEE
2¥+= 2711€] PRBE VRB o]} 3 3t} PRB 3} VRB > RB 4 o= 44
4 Ath UE 52 UE 155 93 RB= VRBE 7|02 g Hn, 25 o2
&Y VRB W58 7= VRBE § UE =2 UE L3¢l &9 ¥

% 3+ 3GPP LTE(-A) Al =Rl ol A A8 = DL A| B2 & Q] 25 o Al F

%38 #FEA, DL A B2 92 A o] o 9 (control region)¥} H] 0] E] & < (data
region) &% -E = Utk Alo] 9 o> A H A OFDM 4l = 5B A] 2H8}o]
31} o] 4o OFDM 4l &2 338t} 3GPP LTE(-A) A =% ] DL
Aqusgeo] A, Ao d L PDCCH} A4E = =g on A=
whebA, DL A B3 3] 9] of Ao} 92 PDCCH 9 & & = E-2] 7| & ¢t} DL
AR Q) ] Alo]d o ALE-E = OFDM A &2 /5= A BT W=
Egdoi A4gE 4= 9l o, 7] OFDM 4 & 2] 7|4~ PCFICH(Physical
Control Format Indicator CHannel) & § 3] &€t} BS+= Aol A& &3l 75
Aol A HE UE(E) A& 7 vt Alo] g 1ol AE& 9] 3ho, 7]

A o] 4 & ol = PDCCH(Physical Downlink Control CHannel), PCFICH,
PHICH(Physical Hybrid automatic retransmit request Indicator CHannel) & ©] &=
Atk

BS+ A< A € ©1 PCH(Paging channel) 2 DL-SCH(Downlink-shared channel)2]
Aty AHEE Ju, A 3 A% 229 E(Uplink Scheduling Grant),
HARQ 4 X, DAI(Downlink Assignment Index), TPC(Transmitter Power Control)
AME 5 PDCCH 7ol A 7} UE H4= UE 2130l A A8 5= 21}, PDCCH7}
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[45]

[46]

[47]

[48]

[49]

o AU 49
BSi: tloE Aol S B3| UE & UE 152 919 tlo] B8 453 4 .
247) do] e 2 Fol AEH = dlol 8 A& o B ek A3y k.
A

A& o] B 9] A EE 94, vl o] H & & of] = PDSCH(Physical Downlink Shared
g 4= 91t} PCH(Paging channel) X DL-SCH(Downlink-shared
channel)+= PDSCHE &3l 45 ¥ th UET PDCCHE &3l d55 = A4 RS
7 235}o] PDSCHE &8l A& 5= vlolE & ¢4 4= v ¢ PDCCHY} Y 2+=
3}ak® = A o] A X (Downlink Control Information, DCI)¥ PDCCH 3" o] w}2}A4
Z1 A7) 9 & 7}‘:}th T8kl wet 2 =77 @b 5= vk PDSCHE
Hlo]E] 7} o] UE =& UE Z1E o Al A45 =4, 7] UE =& UE Z159]
o] @ 7] PDSCH Hl| ] B & #4138kl IS 8) of 8l =A4] 55 UE = A W7t
PDCCHel| 335 o] A&t} o] & &9, 54 PDCCH”| A¢}+= RNTI(Radio
Network Temporary Identity) = CRC V}2=7] (masking)¥ & 3131, B}

AR (o], T Y A)) 2 Cele AE A G H (o, AE B2 Alo] =% WX
Hhal 5] A 5)E o] 838 A5 = dlo) ol #e AW EA DL

MBS o AFErta 7P St sl A o] UEs A44lo] 7hA] AL 9+
RNTI A B & o] -&3}o] PDCCHE .Y B ¥ 5}al, ARNTIE 714 3L §l+= UET
PDCCHE 7213}31, 7418 PDCCHS] J1E 73] B} Coll 93l A A ¥ =
PDSCHZE =418k},

5-522] PDCCH7} Alo] g ol A AEd 4= At} UEE 7] 55-2] PDCCHEZ
¥ &}, 24421 2] PDCCHE &3 4= ) 7] 4 o & UE A1 9]
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FA3A FEH A E G vt UEE©] oWk Helo] AG % 7]t 3h#] &+
A7) A AE AR, =, A S A MBSEN A B2 e Q1S -t o= e
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A4 3)ar, AF7] MBSEN A] HL3E g ol of| A Wi & %ﬂ% Ak o= A Th(fake
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[Table 1]

Configuration DL-StartSymbol End symbol index
0 1 6

1 2 6

2 3 6

3t 2

[Table 2]

Configuration Start symbol index End symbol index
0 0 6

1 0 5

@9, Bss} @l ol/UES] Atolol 4 A4E A% o] H2d 9o 4 vlol
Al & 9} vl F2 A § (reference 51gna1 RS)7 F g s}, A 2458 32 BS7)
UE/E dlo] & 52 UE/E gl o] 7} BS= &3l BS9F € d|o]/UEZ}F A = ¢at
A= 71 o) E S 9o S E /]U] &k, 9k S (pilot) o] ek ALk &R

o

F2ANIEL AA A8 324 S (dedicated reference signal, DRS)9} 3-8
#2421 % (common reference signal, CRS) = -2 Qo) A2 AT &2 X8
FzAZ} AEEHE F2AE 2 B E 7] k) CRSSF DRSE 247}

A E A (cell-specific) RS2} ¥ Z(demodulation) RS(DMRS) &} & 2] 7] & gk},
%%k, DMRS T UE-5 4 (UE-specific) RSg}laL &) 7] &= gk}, DMRS 2} CRS+
S AEE 5 9o & F 3 A u AgE 5 Q) vhik CRS 0]

[e)
DMRSTF A 55 = A5, to]H ¢} 5dg o A & 4 &-3lo] G5 =
DMRST & Ao 2wk Al8d = 9lon g AUd=d&RS7FHEER
A g E ofof s}, o & Ho, 3GPPLTE(A)01]A1LUE7};<HHMEH AR =

AVEOH wo}o% A L] Ik 4% 5= RS} e, ehonel
Auseel ez P E 24 A% F7]uhd A% E,
%6 E 72 4 CPE e

Al -3} 219 2 DMRS 8- A 7H-F 317 -1 S of| A &k Al o]t} 53], & 6=
At 471 2] DMRSE 271€] CDM 150 53} WS o A3k Ao, =
74 A ) 871 2] DMRSZ 27] 2] CDM L&l th53}3l = HHH-S o A 8k Zl o]t}

A
X6 X 72 223, 3GPP LTE(-A) A 2~ B¢ 4, DMRS= PRB 40l 4]
Aol dr}, o]glo A=, A PRB 42 REE S0l A, 2 ul A1 :IEoﬂ 2] &)
o] M2 FEE 5 9= DMRSE©] A%+ REE 9 X2 CDM(Code
Division Multiplexing) Z13 ] 2}l gt} 2 AW F1=90] & of 2
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AFAAZEE AR 2 ASd) o dlo)o] dEe 49, A5 =
g o] o] = DMRSE A &atm, dE 5 = dlo]o] o] 7)ol H] ¥ 3t DMRS2]
Mate 5718k Al ok

62 Fx3shA, A golo] &) DMRS= Ao 7} 29l Aul A]E 20 9]
ghaky | A7) 24 DMRSE 2 CDM 2143 W] 9143} 271 DMRS 4l &9
Y X 8}= 2711 2] DMRS RE “Foll A & H T}, <, OFDM Al & WheFo =2 &8
27112] DMRS RE¢| Z} DMRS7} &4t A #7913 g o), & 60l 2] sk, 7]
<35k 270 9] DMRS RE®l| = A o] 7} 291 A al A| 2= 27 & AF-&-3lo] FH of
27§ ¢] DMRS7} thgsld = Ut} 7] 270 9] 2wl Al E 2= & 69] 2%2
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t53ld v}, 22142 = CDM L& 1 B/ CDM 15 204 A7) 42414 %] o)
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3%, A 271 9] ¢telL EE 7} A CDM Z1ES 0]-83}o] 271 2] DMRSZ
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DMRSE t58}8}7] 918 AF&-5 Al A A 25 o] &3], 7] &8k 27
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PDSCH 2 2 A 7} W33 2 7] 24 o 2 BS-to-UE % Homé o w} = 2]k, RB
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%12 ¢k 3GPP TS 36.211 2 3GPP TS 36.216¢°] o8}, Halo]oll &= o &5

PRBo|l PDSCH7} 9473 & <~ 31+ WHA, DMRST PRB ol A A o] @}, mhefA,
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