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(57) Abstract: A method and an apparatus for transmitting a reference signal in a small cell environment are provided. The present
invention comprises the steps of: generating a reference signal sequence and performing resource element (RE) mapping; generating
an orthogonal frequency division multiplexing (OFDM) signal including the reference signal on the basis of the RE mapping; and
transmitting the OFDM signal to a terminal, wherein an RE mapping pattern of the reference signal is defined in units of two PRBs
on the frequency and one sub-frame on the time, and is a pattern mapped to a total of 12 REs in each code division multiplexing
(CDM) group within the two PRBs on the frequency and the one sub-frame on the time.
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o] slol| A, PRBE & 2] A9 £-5-(Phyisical Resource Block)< &35},

A1 5= (Resource Block; RB)2 A7 &2 = 0.5ms, =35 52 2 180Khzol
sl gali= A & on| g, o] 0, 0.5ms+= 3] &3 (slot)el] &l F sl
2 H(normal) <72+ A X] F-(cyclic prefix; ©] 8} CP)E A}-85}= 749 o3& Aol A
771 2] OFDM Al &-of &l J&k =7} v}, =3k, 180Khz= A B.7) 2] ©] (subcarrier)
EA o] 15KhzY 75 % 1271 9] A Bl o) &S 57} 9lth. PRB

¥ o (PRB-pair)= 271 2] &3l 2% RB %2 2lv| & 427} 9] o, N7l 2] PRB+=
F3 4 o g N/ RBoﬂ et =7t At

5 43 Luk 53 A X5 S (normal cyclic prefix) & AF-8-3hi= 74 -9 8 & =
DMRS 2] A} 2 4~(Resource Element; RE) ©| %3 (mapping) |8 & & o &
L} eIt DMRSS] RE W53 s §1-& o] 4] DMRS #® o] e}al 15 5 9]

5tk =1 DMRS+ & o] 8711 9] QFH| Y 3 E (antenna port #7, #8, #9, #10, #ll,
#12, #13, #14) = A}ﬁo}oq H4€ 4= ). PDSCHS] A %0 312
gl o] (layer) 7} AFEE A - 1A & ot U X E #7 Ti= #80]) & e
DMRS & AM-& 8T}, 3=, PDSCH9l AEE 98k vl #elo](ayer)7t
AREE A $- 7R T QFEl L SLE #7, 48, .., #v+6-2 ALE ST

ok Qe L E #7, #8, #11 E #13-2 CDM(Code Division Multiplexing) A
12 QL £ E 49, #10, #12 4 #143= CDM 1% 23 B 7} ot} o] w, A&
UHE CDM 1% fholl&= M2 & A L ARE)E AF&ste] 5, 4 & o &
DMRS 3 & -8 A}-8-3} o] FDM(Frequency Division Multiplexing)+TDM(Time
Division Multiplexing) %2 © 2 &%, Z} CDM L33 o] &3k QFe| v}
¥ E 52 OCC(Orthogonal Cover Code) 2} 7 ] 1l A| # Z~(orthogonal
sequence)E &3l Al CDM "2 o2 - -F T}

45 i, oheY X E = 47, #8, #9 2 #100] ALS-E U}

= 400 A SFe| L} EE #73} #8-5 9] 3F A1 @ A(CDM 13 19 sl F3h=

AL 84k PElLE X E #97} #1089 ¢ A 8 A(CDM 155 2¢] 8l g8t

A aa)ol A B Ad o], ARbA 0 2 & CDM 1+ 28 AgH A 84+
CDM 13 1= 98 A 8 48 H] ol A S A3 A ZF 5 Aol A Fat H0
vl ol A B ool 3 G otz A 2 Aot

DMRS<= PDSCH7} 8l & qFel| L 2 E 9} ¢l 2k ] &4 3hH, DMRS=PDSCH
Ezo] fadk Fxrt gt =8 DMRSE 39 PDSCH7} vl == RBE
Tl A R Ao

o] 2] g DMRSE ¢l whebA AHE ¥ = A Q@ ARE)0l th ek e e =5
Zb=

] o2, UHECPE Zbi= R sl A BT Qle] Al #1 2 A4
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[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]
[86]
[87]

9

PDSCH %ol A, RPB ¥ 9] (pair)7}t} 127] 2] DMRS RE7} <& A e}, o) 2F 7%2
LW =) wkAy st

U o &2, AdHE CPE 2= B5 9 stafe ol Bz eqle] B #3 = 1
o]4+2] PDSCH # 4ol A, PRB #| o] 7t} 12x2=247} 2] DMRS RE7} <& 4] &Fc}.
=F 14% 2] Qv 3| =7} dhAg gk}

HH, Alo] Ado] SHIEE FUo =M 45 A3

o

r&%
jg
e

we] 4

o Oﬂ , = ‘F/] 7‘1 B 37 2| @) A~ 7| = ¥ (multi-subframe scheduling)©| Y =1 2 2~
| 9) 2| & ¥ (cross subframe scheduling)-S- 53 PDCCH L. H 3 =&
]

555 F234E, g A B XY Sl A PDCCH(500)E #4514 &7] 938}
A7 RE(SIO)% AFg-A) dlo] B 9] 7 ol AFS-E 5= T
T 62 B g o] mhE DMRS HE S o] §-3ho] 7[R Fo] Fx AT HE U
2l %}‘M A o & e = A o)t
T 62 FxE, AT FRA T AAAE A S OCCE 539 RE
HJé 5H}(S600). RE 13 3, OFDM 4l & & A A 3Hrh(S605). 72215 7F E8k=
1 OFDM 41 & & @2 A $3H](S610).
371 ¥4 S60001 4], RE w382 E- 2 o] tf & DMRS | H & 7] 22
ZF =3
A A2, Fog T Qle A 7+ DMRS W€ 4= 9tk PRBE 5 A4
DMRS 7} #| 7 T},
U2 Ao 2, a4 Sl 2 AIZE w9l A ZH4A % DMRS S{E A 4°
o]
TJ}’“ = AIE Q1o 4 ZFA-¥] DMRS 812 DMRS 2% @ Aol whef
”E‘rﬁ Zh o B g, AT N Bz 27091 A5 (5, QHEIY EE #7 R/
& AESkE A9k BATE3 WA 4701 5 (5, QPRI R E #7~#9 =
#7~#102 AH&8h= 49 ok |A7F 5 WA 870R1 5 (5, fbElY 2 E #7-#11,
HT~#12, #7~#13 L= #7~#142 A28 -9 E 2 527 Aok o] 7] A,
B 5HAQ Holo g HaE deit)

=]

o ©
l‘

<HA7}F 1) =270 A >
B.dbgof] el A DMRS 3 ©-& A B g Q] 2ol A Al g A
S5 2 A A gtE AL, S5 R A B LY ZFF A Al gkE = 3)
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[88]

[89]

[90]

[91]

[92]

[93]

10

79582 B ulgo upelA] 7H4AE DMRS I H 9] A o & YElIY &3
| 715 7+ A ¥] DMRS 3 ® 9] of o]t} & 7-& ¢ HE(normal)
= 82 54 (special) Al B3 2| ] 2] of o]t}

L 7& x4, shbe] PRB Woll A S35 2 2 311 9] DMRS "3 RE %
(3hh2] PRB W ellA] 242} 2 A, 7 A, 109 %) A B7ll 2] o (3F1)2] PRB
Woll A o] A B a)elo] el a7} 27k #1, 46, #11)) 5, 2= HA| PRBE] = H A
£ 3ol A= 29 %) DMRS v=3 RE “3(3}++] PRB W el A Z+2F 7 &) A 570 2] of
(3tvho] PRB W el A o] A Bl ]o] Q18 A7} #6))& A €] & 1} A DMRS =) F
RE #go| Al A ¥, &4 H A PRBL| & WA &34 = 2 4 DMRS w33
RE #o] A7 €t} vbA, &4 A A PRBY &<F H A &£Fo) 4= 20 % DMRS
w3 RE o] A 7 ¥, 5= H A PRBS] &= HA| &3] A= 2 %] DMRS
o5 RE %8 A €] ¢ 1} %] DMRS <3 RE *&o] #| A #t}.

= 73} 418 #4 AA PRBY &4 WA PRBOIA] Al 7 5| &= DMRS vl
RE #-& Wkt & 4] 8-4d 5 o) =, 3luk9] PRB ol A 3t 522 319 9]
DMRS "3 RE % (3tt}+e] PRB Well A Zh2t 2vd &), 791 4, 1000 & A B.7) 2] o
(3tr1e] PRB ol A o] A B 7 e]o] Qe 27} Zh2h #1, #6, #11)) 5, 2 A
PRB Q| # 4= A <30 A 3= 2 % DMRS "3 RE & (3l}2] PRB Wol| A Z+2}
THA A B Ao (shrhe] PRB Well A o] MBI E]o] 1E 27} #6))o] Al A =],
24 WA PRBO] &5 WA &34 = 29 A DMRS w33 RE & A <] &

L} %] DMRS "33 RE o] AlAE 5% At gk, &5 1A PRBO &= HA|
&3 A= 21 Al DMRS Y73 RE %8 A €] g 1} 2] DMRS v|33 RE %]

AA L, 7 WA PRBE] &5 HA &30 A= 2H & DMRS w3 RE %]
AAE 75

%, 7+~ % DMRS 3 H & t}o]olit =t o] DMRS REES 2 &

AB X< L PRBENA U3 H-¥ &1} 53], #H4= HA| PRBY &= H A
S35 3 E5 HA PRBE B WA &350 sjflo] Fdatar, 2 1A
PRBO| & WA &322 sl 2} 4 HA PRBL & WA £39] s o]

N
h

Mo > 1% 2 mx 4 o

H, 7] 5 73 AR o S M E Q) 54
L 700 B4 M| &2 ol A= OFDM Al & Q1 d] 2~ #5, #69])
&= OFDM 419l 4 DMRS RE7}F v g ¥, &= A &3 4] OFDM

WA Z:F o A} OFDM Al & 919 4 #5, #60]] 3 o= A E-o| v, slr}o]
g el A DMRS7F vl 8 ¥ = AlH A 2 vl %] OFDM A -2 2+2)
HA &5l A OFDM Al Q18] 2 #5, #60] 3l 3ah= Aol

T, S5 A B2 9l 9] 4 -$-i= DMRS7F vl == OFDM Al &-<] 9147}
7F 9tk & 89 (a)T 59 A B2 d <) A A (configuration) #1, #2, #6

T
[ .
jhva)
a9
=
-3
>,
o
=<
=
@3]
N
N
=)
o,
i
rlr
P
=3
)
bay
=
=3
)
®)
o]
o
=<
>
i
lo
N
N

ol
-
>

o

)

i
)
i)
=¥
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[94]

[95]

11

L= #79] A F-olH, &5 WA S50 A = DMRS7H vl sg ¥ A4 ¢kar, &< WA
& 3ol A= OFDM Al & 18] 2~ #2, #3 2 45, #6°]] &l &35} OFDM 4l =]
DMRS7} =g & 57} At} =, = spvbe] A B2 9) ol 4 DMRS7F
w3 =)= A A, F A, Al A D Wl A OFDM Al B2 22 #4= W A
& 3ol Al OFDM Al 18] 2 #2, 43, #4 2 450 3]Gl Aol (b= 55
M BT Q) A 43, #4, #8 TE1= #92] Ao, B A &5l 4= OFDM
AE UE 2 #2, #3090 o F8li= OFDM A &oll, %) &30l A= OFDM A &
Vel 2> #2, #30] &) F5}= OFDM A &l DMRS7} vl & =7} Ut} = &prte]
Bz 4] ol A DMRS7F 33 ¥ 3= U A 2 5 H A OFDM A &2 747}
o= M) L34 OFDM A - 918 2 #2, #30)] 8 dali= Al o)1, &}1r}o]
A B Z#}] Well A DMRS7F =3 3= Al A 3 WlW A OFDM A &-& 242}
o HA 304 OFDM A & Q19 2= #2, #39]] 8l F8hi= 4l &0l

% 82 & 73 F U3, shhe] PRB Wlell A F=9}4= 5 0 = 31 ©] DMRS |3
RE % (3tv+o] PRB Woll A Ztzh 2 A, 73 A, 108 #) A 8.7 2] o] (3}v)2] PRB
Ulell A of A B sfeo] Qe 7} Zh2) #1, #6, #11)) 5, 2 M A PRBC] 3}1}<]
MBS 9] el A DMRS7F w3 ¥ = A A H FH A OFDM Al ol A =
27 DMRS =3 RE (82l PRB Woll A 242 70 5 A 8.7 2] of (&4rt2]
PRB ol A o] A B e] o] <ld] =7} #6)) 2] 2] g 1} %] DMRS ¥|“3 RE 0]
AW, == 1A PRBE| &pubo] A B 29} ol A DMRS7F v =g ¥ 3=
A A 2 WA A OFDM Al E-oll 4= 2 2 DMRS 8 RE o] Al A ¥t} ¥hd,
Z4 WA PRBE] sfrte] A H Q) ol A DMRS7F vl =g 5= 1 A 3
A OFDM A £-0l| A 1= 21 %] DMRS w3 RE o] Al A %™, &4 #)
PRB2] 3}}o] A B 9] Well A DMRS7}F vl 2= A A 2 vl %) OFDM
Ao A= 21 A DMRS vj33 RE -8 4| 9] & 1} 7 %] DMRS v|*¥ RE *&©]
A A

T= #5 lA PRB9F &5 H A PRBI A Al 7] ¥ = DMRS v 3 RE %2
2 489 5 9lth &, 32l PRB Wl ol A F23} 5= 2 0 2 31 2] DMRS
uf=d RE 4 (3tv+] PRB Woll A 2h2 2 A, 73 7, 109 ) A B.7] 2] of (&hrt-2]
PRB Woll A o] A Bl efo] Qe 27} 2h 27} #1, #6, #11)) 5, 2 HAH PRBY]
spito] A Bz Q] Well A DMRS7F vl 3 ¥ 3= A A 9 FH A OFDM
A&l A= 2% %) DMRS =g RE & (3t1t2] PRB Wl A 242 73 )
A B o] (el PRB Wioll A o] A Bl 2] o] Q1E 271 #6))0] A 713 1, &=
WA PRBE shto] A B 22 Q) ol A DMRS7F v =g ¥ 3= Al A 2 vl A
OFDM Al -] A 3= 211 %] DMRS "% RE %-& A £] 3 1} x| DMRS "% RE
ol AAE 5 vk 3, 5= WA PRBY| ahito] A E T ¢) el A
DMRS7} w3 ¥ = 308 4] 2 T A OFDM 4] %o A4 1= 2'1 %] DMRS v|*3 RE
-5 A2l gk Y 2] DMRS =g RE o] Al 715, &5 H A PRBE] 5}
A 8229l Yol A DMRS7F vl == Al A 2 vl & OFDM Al &0l A 3= 21
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[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

12

7 DMRS "33 RE *&o] Al A= 5% 9t}

T 9% ¥ 108 E o whela] 7% DMRS 8 9] v & o E Vet
%3 7147+~ %¥ DMRS HE 9] o), & 93= Aut A H o] o] oo &
108 E4 B Z g Q]9 o o)t}

9% 5108 Fxshd, st M B Q) el A 7]E 47] ] OFDM
A& A DMRSE w3 s}=tl] 8] F, A H A ¢} FHA OFDM A Eol| A=
DMRSE g &}4] ¢31 DMRS "3 RE o] A A ¥ a1 A 5 2} ] H %] OFDM
A &0 A7 DMRSE vl $tr}, B8t == ¥ A PRBoI A = Al A 2} ] A
OFDM 4] -] = DMRS & "l =3 5} %] % 31 DMRS "3 RE o] | 7 ¥ 11
AWM A & FH A OFDM A &0 4 7k DMRSE v 33 gt}

%94 & 107 fFAFS B4 WA PRBSF &5 H A PRBoO A A A = =
DMRS "3 RE % stof & 48 L& o) &, & WA PRB A &
Al A 2} U] H % OFDM 4l &)l 1= DMRSZ w3 3} %] %31 DMRS | RE
Aol A A% 2L A H A o FH A OFDM Al &0 A 7 DMRS Z 1|3 ghc}, rE3k
Z WA PRBOA = A HA <} FH A OFDM Al 0| 4] = DMRSE W33 514
2251 DMRS U3 RE %o A A = a1 Al A 2} U™ %] OFDM 4] £-of] A 7t
DMRSE )|+ &t}

7|4 E 99 & Uk Ay
OFDM A &2 ZH2F &= H A &30 A4 OFDM A & Q18] 2 #5, #69])
AEA F7F o, A7) Al A 2} vl Al OFDM A &2
&5 4 OFDM A& Q18 2~ #5, #6901 3l &3l A & .

35109 2 S A HZ S AR S A T 5 A H 29
47 (configuration) #1, #2, #6 Bo+= #7%1 74 -9, A7 A A, FHA, A HA 2
Ul H A OFDM 4l &2 72+ 2F #-2= A &34 OFDM Al & Q18 2~ #2 #3, #5 2

#60l] ' okiz A 7k ATk 55 A HZ ) A7 43, #4, #8 1E3= #9°)]
747} 2442 W7 256141 OFDM

Zd5-oll+=, 371 A A 9F FH1 A OFDM A &2
AR Qe 2 #2 #30]] Sl F ek A EY 7F o, 7] Al A < vl A
OFDM Al &2 247} 24 WA £ 3o A OFDM Al & 919 2 #2, #3¢] & o=
AEd 71

11 % =128 dgof wheba 7HA-¥ DMRS SiH 9] EE ohE o &
vebdth 37 MBS e s A ¥ B Q) HE % (bundling) 7] ¥k
7+ 4%l DMRS H €1 9] do)y, & 118 27]¢] PRB HEH o] #3} o o), &= 123=
37112 PRB HEH ol &3 of o]},

S 118 sk, AAHA A B2 Q]S = HA PRB7F A 71 ¥ 2L &
PRB7} 5-A vt} vbA S A A B 9] & &= W x| PRB7} %] ¥ L
A PRB7} Al A E T 18] an, AH A A B2 ¢)-2 #5421 A PRB7F Al A ¥ a1
Z <= WA PRB7} -4 E Tt

o] 495, 4B 2 3} PRBE §8¥ (combine), B0} = DMRS REE -2

)
5
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[104]

[105]

[106]
[107]
[108]

[109]

[110]

[111]

[112]
[113]

[114]
[115]

13

tfolol = - Z ot

MBEZE Y HEY 718 74 F DMRS 818 E4= 4 5 3 ] ¢ of| A 1= A Hk
B3 g Q)3 B A3 DMRS ¥ H ot}

T 128 ki, AHA A BT g2 A WA PRB7F 4] ¥ a1 5 % PRB,
A A PRB7F Al A AT 9EA A A A B Q)2 i A PRB7F f-A] H AL
A A PRB Al A PRB7F Al A |, 1] 3, Al A A B2 )2 Al A
PRB7} %] ¥ a2 %1 %] PRB 5*H #] PRB7} A 7] H ¢}

< =A7F 370 WA 87K 9>

A 7F 28} (], 3R] 8) 3 A Bz lo] 247) 2] REZ} & A4 ¥}, 24
REE- 27119 CDM Lol 43tet. ahvhe] AR ZH (o] & S0 &5 WA
M Bzl AL CDM L3l thd DMRSE A 718kaL A2 CDM 135
o3t DMRSE #4 8}z A A o 7} 7h5abe), wdh, o2 AuZyd(d & &
#2= WA A B ZH Qe A A1 CDM L&) )3k DMRSE A 5taL #]2 CDM
“15 ol )3 DMRSE A A 3h= Alo] 753}t
ABZY Q] HEH o] A45 % ko 7]E DMRS HHS 102

g

(g
1L

=90l 485U 45 A A B ZH e A 7] DMRS
Far, A A B¢ ¥ DMRS 9 & -& A}-8-3t},

AU 12REEC] A H T 2) FHA MBI o)A CDM 137
2(0HEY EE #9, #10, #12 /W= #14)0] o) 3F DMRS7}F Al A €t} whel A,
FHA A B Y oA CDM L 1(QFEIL X E #7, #8, #11 Z/E= #13)0])
o] 3k DMRS 5+ &A1 8} aL, A H A A B Z # 9ol A CDM T1& 2(¢HEI L EE #9,
#10, #12 H/E= #14)0]] o) 3F DMRSWF &= 4 gk},

gty E-2=9] pRBY) )3 CDM “1& 7|4k 7+ A% DMRS &1 1) ®5=
PRBOIA], &4 A B2 ¢ Q) o] CDM 13 191 t] ¢ DMRS<> -4 ¥ 21 CDM 135
20l ) &k DRMS+ Al A %= vbA &= A 832891 2] CDM 137 19 ol &
DMRS+= A A ¥ 32 CDM 15 2] o ¢t DMRS & F-#| ¥ U}, 2) == PRBOI A,
A= A B Qe CDM 15 19 o) $F DMRS-2 A A % 321 CDM 135 2] tf g
DRMS+= A4 8= 8h| = A B X ¢ 9] o] CDM L& 19 th & DMRS®=
FA) ¥ 31 CDM L& 2¢] ™) & DMRS= Al 7 €t

5132 E g o) wE v F2Fo] A o & Yehl & A ot

e x| o B EE HZ2A B E E3H8HE OFDM Al & & 524130 (S1300).
A7 Fx AT S AV =7 WA B 12 5 sl efE o ok
=& 7] OFDM 21 &5 RE H g ato] Fx4 s Al 2 55 3H0H(S1305).
o] &g Al (e, 7 A w2 E A E o HEE A AdS A
ol st FEE A AL)E VA o E SRS DMRS 9 #H
ARE EUE A= A DL 7 A Fo] AFe A& AX|7] A9

g
A
=
-
pd

_]O

R <) >
o) olo
6 o 4= rob
> B
ofo
Ot
i )
K
=
o,
iz
s}
y
b E

&
ofl

-

= o
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[116]

[117]

[118]

[119]
[120]

[121]

14

Aefe] A1 VA FOE A5 DMRSS A ABE Eoj2 44
7hsaehel vl atste] A e
P

54 2 odge mabd xS E Stk A9 A o E Yl

B olu,

>

148 Fxshd, 4 A oM 2 AT E AE8hs 714 51(1400)2
AT A D ze) A 24 v S 3 FHs RE % 47(1405), 471 RE
|48 7 %2 2 A5 7 L85 OFDM A5 & A A= OFDM A&
A A(1410) D 47] OFDM A 3 & vt g A48l 14514155 E 8},
7] RE w58 3= 271 2] PRB #| o (pair) & &9 9] o2 vjd s},
MBIl HE® iz PRB Woll A 2 2 o & Faly] = v g},
A o2, RE vtz 7] 27 WA 5 129 s o= g e 5= gl
o] AFe] A& B ulhig o] 7]<4: AMAFS o A 2] 0 7 A1 E
PSN-2

el Srofs 714 ol $adel 2

i oot 3 opl
o j
R
>,

%) rm
co, M
A
o,
=2
)
>E
J&
2 T
N F
0
1~
ol
EE
jﬂ
éé
_I_z
g

i 2 of o off of |0
o 1o b ngt
N,

i)

o
S
2
o
o
i
©
i
QE
ob
N,

, j9

N

o8
=
S~
=
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AT
A ZHA A 1A Fro] Fx NS E AF sk el 2ol A,
N A B 2E YA sle] AF4] 2 A (Resource Element : RE)
& T35k @A,
A7 REV|EE 7252 2 A7) 28k OFDM(Orthogonal
oA, D

(7478 1]

=T
o, N oft

Frequency Division Multiplexing) 2 & & A 8} =
2}7] OFDM A& & vt A 435 = dA & J.sPo}u:]
2371 A2 A5 o] RE v | E1L S35 4} 0 & 27]2] PRB ¥
ARG o = shfo] MBS T =2 Aoy, V] Fa
o= 2719 PRB H AlZF A0 R Shtol B q) el A
CDM(Code Division Multiplexing) L& 3 & 1271 2] RE®|
v g ¥ = sl A& 5 02 dh= W,

(713 2] Al 1 el o)A,
A7 ZA 2 AT A B A= A Ao R S o] A H g Q)
thale] 3= 470 2] OFDM A -2 AFg-3lo] vl 3 =],
shube] A E Q] ol A, &5 1A PRBO| A H A oF FH A
OFDM Al &0l A W38 ¥ 3= Z 2415 2] RE ¥38 3§ &3 &= WA
PRB&| Al A 2} Yl % OFDM A &l A w3 ¥ = F241 5 9
RE W8 s & o] 5 d3tar, 4= A4 PRBE| A A &} W H A
OFDM Al £l A w3d ¥ = 2415 o] RE w8 &3 5 H A
PRB2]| AW A &} F=H A OFDM 4 ol A v =] = 3225 9
RE "33 sj&lo] FAe A& 573 0= 3= .

(713} 3] A 2 kel o] A,
= A PRBO| A A ¢ FH A OFDM A &3 &= HA|
PRB 2] A A &} || H A OFDM A +-of 4 = 5} 1+2] PRB W 9]
12711 ¢] A B o] T CDM "L & F 7l o] A Bl o]l o3l A]
/\1—7] ilz Al & /\]i/\ﬂ' uﬂ.\ﬂgtq
#4= HA PRBE| A A 2} UH A OFDM 4l &3 &= W A
PRB2| A M A <} FH A OFDM A &0 4= 5}1}2] PRB <]
12711 ¢ A B.7]2]o] < CDM 155 & 3hito] Al 8.7 2] ofef o 3l A
A7 FHERANZT A AT = RS 5 0 & e .

(713 4] Al 2 Fell 3lof A,
= A PRBO| A A ¢ FH A OFDM A &3 &= HA|
PRB 2] A A &} || H A OFDM A +-of 4 = 5} 1+2] PRB W 9]
12711 ¢ A B.7]2]o] < CDM 155 & 3hito] Al 8.7 2] ofef o 3l A
A7 A2 A A AT e e,
#4= HA PRBE| A A 2} UH A OFDM 4l &3 &= W A
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[Fig. 4a]

R7|R7| |R7|Rs Rs|Rs| |Rs|Rs

R7[Rs] [Rs]Rs Rg[Rs| [Rs|Rs
1=0 1=61=0 =6 1=0 1=61=0 =6
| even-unmbered slots | odd-unmbered slots | | even-unmbered slots |  odd-unmbered slots |
' Antenna port 7 - Antenna port 8 '

Re[Ro| [Rg|Rs Rio[R1o| |RiofRao

Rg[Rg| [Rg|Rg RioRio| |Rio[Ruo

Rg[Ro| [Ro|Rs Rao[R1o| |RiofRug
1=0 I=6 1=0 =6  1=0 1=61=0 =6
| even-unmbered slots | odd-unmbered slots | | even-unmberedslots |  odd-unmbered slots |

Antenna port 9 Antenna port 10
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[Fig. 4b]

R,[R; R/[Ry Rs[Rs Rs[Rs

R, [R, R/[R, Rg[Re Rg|Rq

Rs[R; R7[Rs Rs[Rs Rs|Rs
=0 =6 |=0 =6 1=0 =6 1=0 I=6
| even-unmbered slots |  odd-unmbered slots | | even-unmbered slots | odd-unmbered slots |
' Antenna port 7 - Antenna port 8 '

Rg|Rg Rg[Rq R1g[R1o Rio[R1g

Ry|Re Ry [Re R1g[R1o Rio[R1g

Rg[Rg Rg[Rg R1g[R1o Rio[R1o
1=0 1=6 1=0 =6 1=0 =6 1=0 I=6
| even-unmbered slots |  odd-unmbered slots | | even-unmbered slots | odd-unmbered slots |

Antenna port 9 Antenna port 10
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[Fig. 6]
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[Fig. 8]
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[Fig. 9]
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[Fig. 10]
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[Fig. 11]

9

0=19=|

34 SYWa :

0=19=|

0=19=|

0=19=I

0=19=|

0

dYd ueA]

d4d aao



WO 2014/163433
12/13
[Fig. 12]
= & £
8 8 2
[Fig. 13]
Al E}
OFDM AlS 51300
RE C|Of & —S1305
e =9 —-$1310

SE

6

61=0

61=0

61=0

61=0

0

I=61

PCT/KR2014/002935

) : DMRS RE



WO 2014/163433

[Fig. 14]
1400
RE 04 &
(1405)
!
OFDM A1& .
aye [ LS
(1410) (1415)

13/13

PCT/KR2014/002935



INTERNATIONAL SEARCH REPORY Tniernational application No.
PCT/KR2014/002935

A, CLASSIFICATION OF SUBJECT MATTER
FG47 11/06(2006), HO4R 772642006}

According to International Patent Classification (IPC) or to both national classtfication and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4J 11760, HO4W 88/02;, HO4W 88/08; HO4AW 24/00; HO4W 72/04; HO4B 7/04; HO4B 7/26

Documentation searched other than mintnun documentation to the extent that such documents are included in the fields scarched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: stall cell, decrease, reference signal(RS), resonrce element(RE), mapping, OFDM, PRE,
frequency, time.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A KR 10-2011-0117032 A (LG ELECTRONICS INC.) 26 October 2011 1-16

Sec paragraphs {1, 59-63, §2-84; fignures 7-9, 13; and claims {, 13.

A US 2012-0020421 A1 (LARSSON, Daniel ¢t al.) 26 Janvary 2012 i-16
See paragraphs 21-23, 46-57, 77-86; figures 6-7, 8B, 9A-9B; and claims 1-2, 8

A KR 10-2012-0335223 A (PANTECH €O, LTD) 12 December 2012 1-16
See paragraphs 25-27, 5267, figures 2, 4-6; and claim 10,

A KR 106-2011-0135395 A (SAMSUNG ELECTRONICS CG., LTD.) 16 December 20111 i-16
See paragraphs 7-8, 31-40, 4243, and Hgure 4.

A WO 2011-106559 A2 (ZTE (USA) INC.) 01 September 2011 i-16
See paragraphs 13-13; and claims -4,

m Further documents are listed in the continuation of Box C. See patent family annex.

categorics of cited docurmnenss: ey

fater document published after the international filing date or priority

“A”  document defining the general state of the art which is not constdered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory under iymg the invention

“E”  earlier application or patent but published on or afier the international  «“X”  docurent of particular relovance; the claimed invention cannof be
filing date considered novel or cannot be considered to involve an inventive

ont which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish publication date of ancther citation or other
special reason {as specified)

“Y”  document of p iar rele s the claimed invention cannot bc,
e step when the docu

“07  docuraent referring to an orsl disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious 1o a person skilled in the art

“P”  document published prior to the international filing date but later than  «g 4o ciment member of the same patent family
the priority date claimed K

Date of the actual completion of the international search Date of mailing of the international search report
15 JULY 2014 (15.07.2014) 17 JULY 2014 (17.07.2014)

Name and matiing address of the [SA/KR Authorized officer
Kerean Intellectuat Property Office

Govermment (‘ux.xpnex-daer‘un 189 Seonsa-1o, Dacjeon 302-701,
Republic of ¥
Facsimile No. 82- 12 1"2 -7140 Telephone No.

Form: PCT/ISA/210 (second sheet) (July 2009}



INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/KR2014/002935

KR 10-2012-013522

KR 10-2011-0135388 A

WO 2011-106558 AZ

16/12/2011

01/08/2011

W0 2011162710 At

W0 2011-098663 At

CN 102396188 A

EP 2400467 AZ

£P 2400467 A4

JP 2012-521138 A
RU 2011141770 A
RU 2510583 C2

US 20100238877 A1
WO 2010-107216 A2
WO 2010-107216 A3

ON 102484574 A
EP 2480228 A2
EP 2486228 A4
JP 05273836 B2
JP 2012-514960 A
KR 10-1340823 B1

KR 10-2012-0023586 A

WX 2011005804 A
AU 2011132139 A

RU 2480823 C2

US 20130088040 A
W0 2011106558 A3

Patent document Publication Patent famuly Publication

cited in search report date member date

KR 10-2011-0117032 A 26/ 10/20H US 2013-0185034 A1 (01/08/2013
WO 2011132642 A2 27/10/201
WO 2011-132842 A3 12/01/2012

US 2012-0020421 At 26/01/2012 US 8638868 B2 2870172014

29/12/2011
18/08/2011

28/03/2012
25/01/2012
22/01/2014
10/08/2012

27704/2013
27/03/2014
23/08/2010
23/09/2010
25/11/2010

30/056/2012
22/08/2012
29/05/2013
28/08/2013
28/06/2012
11/12/2013
13/03/2012
28/10/2011
10/02/2013
20/08/2013
11/04/2013
22/12/2011

Forr PCT/ISA/210 (patent family annex) (July 2009)




= A 2 Ab B 3 A

A=

A=
PCT/KR2014/002935

A, B0 FR=TSEFGEASTAE

H04J 11/00(2006.01)i, H04B 7/26(2006.01)i

F(IPC))

B.  ZAE B
A AL EAGEA S EFE 7 A)
HO4J 11/00; HOAW 88/02; HO4W 88/08; HO4W 24/00; HOAW

72/04; HO4B 7/04; HO4B 7/26

AL 7| Rk &3t H AT ol9e] T
FFEFUEUGTR G ST ALSAG TR b HAFUR) 7] A 1PC
AdEe=AEATR B AR FAG kTR A HLEH TS 7A€ IPC
TA|ZAL] o] & g Zlal dle] e o] A (d| o] B W o] 2] A B AAlof(sF s HE))
eKOMPASS(5-31 % Uy A =8 & 71910 &3 A, 24, A2 AsRS), A9L2RE), wE
, OFDM, PRB, 3=, AJZt.
C. #IAEH
7hel L]+ 89y A A FAEdeE H-e 71A el At
A KR 10-2011-0117032 A (HA|HA=} F213|AF) 2011. 10. 26 1-16
oet 11, 59-63, 82-84; =9 7-9, 13; 2 A8 1, 13 F=.
A US 2012-0020421 A1 (DANIEL LARSSON ¢] 3%) 2012. 01. 26 1-16
wek 91-23, 46-57, 77-86; =W 6-7, 8B, 9A-9B; ¥ ¢ 1-2, 8 A=
A KR 10-2012-0135223 A (=213 A} #E]) 2012, 12. 12 1-16
g2t 25-27, 52-67; %A 2, 4-6; 2 H43 10 Fx.
A KR 10-2011-0135395 A (A AXFF2128]AL) 2011, 12. 16 1-16
vhel 7-8, 31-40, 42-43; 2 =9 4 #x,
A WO 2011-106559 A2 (ZTE (USA) INC.) 2011. 09. 01 1-16
et 13-15; 3% A7 14 F=.
F7Fde] C(AS) 71AIE o] sl & ul-&- 53] o #3 AA & AR
= 52 =93 : - _ .
* AR EEe 52 e “p EAZ99 Bl 949 T FA1E £Ro2 U9 AF N
“pA7 B3] Pee] gl Aom Bol= AdulAel 7524 2e Aol B8 %‘%‘ﬂ Ao 7127t HE Ay o] 28 olsfslr] 93] 282
79
EASTR AN SRR A TSR M FASEE Y (e cmapae g pe 99 B o 278 wwe 0
comEEEmE R T e DR A gl Aew £k,
L SHE FA o EL A7 BY mE e deEdY FAY L . e . . .
L R e sl g e Y SRS agel g £2 49 52 s} o399 e g2
Z5she A= O 250 ZdAt A A e A A 4y
‘07 T AN, AV, AN e B RRE AT de £ sdRdel gl= Ao oot
P o) Foll FAE O FAZ AL ol He] AL £ &7 AR e SR Sk v
TAFA Y] A dEY A AR A T
2014 072 152 (15.07.2014) 20143 07¢€ 17Y
AL _
Al AT FAER 189, A %
AP N

Ji,‘i ‘ﬂ_‘?_ +82-42-472-7140

e NS +82-42-481-8647

A2 PCT/ASA/210 (7 91 & -8-A1) 20091 7€




FAZLANL
PCT/KR2014/002935

A 21 5.4 0] A

olg ¥ =353 R u-g 53853 ZAY

KR 10-2011-0117032 A 2011/10/26 US 2013-0195034 Al 2013/08/01
WO 2011-132942 A2 2011/10/27
WO 2011-132942 A3 2012/01/12

US 2012-0020421 Al 2012/01/26 US 8638868 B2 2014/01/28
WO 2011-162710 Al 2011/12/29

KR 10-2012-0135223 A 2012/12/12 WO 2011-099663 Al 2011/08/18

KR 10-2011-0135395 A 2011/12/16 CN 102396198 A 2012/03/28
EP 2409467 A2 2012/01/25
EP 2409467 A4 2014/01/22
JP 2012-521138 A 2012/09/10
RU 2011-141770 A 2013/04/27
RU 2510583 C2 2014/03/27
US 2010-0238877 Al 2010/09/23
WO 2010-107216 A2 2010/09/23
WO 2010-107216 A3 2010/11/25

WO 2011-106559 A2 2011/09/01 CN 102484874 A 2012/05/30
EP 2489228 A2 2012/08/22
EP 2489228 A4 2013/05/29
JP 05273886 B2 2013/08/28
JP 2012-514960 A 2012/06/28
KR 10-1340823 B1 2013/12/11
KR 10-2012-0023596 A 2012/03/13
MX 2011005994 A 2011/10/28
RU 2011132139 A 2013/02/10
RU 2490823 C2 2013/08/20
US 2013-0088949 Al 2013/04/11
WO 2011-106559 A3 2011/12/22

XA PCT/ISA210 (B1-2- 53] 5=7}8-%]) (2009 79




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report

