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(57) Abstract: A cellular mobile communication system comprises: a terminal which obtains C-port information from a base station
by attempting an initial access, selects distributed antennas for D-port information atter having transmitted an SRS, and communic -
ates with said base station through said selected distributed antennas and a central antenna; and the base station which transmits the
C-port information disposed in the center of a cell during the attempt of the initial access of said terminal, indicates the terminal to
transmit the SRS, receives said SRS through the central antenna and distributed antennas, which are distributed within the cell and
transmit and receive data with the terminal in some areas of the cell service areas, selects at least one distributed antenna by analyz -
ing said SRS, notifies the terminal of the D-port information of said selected distributed antennas, and communicates with said ter-
minal through said selected distributed antennas and the central antenna. Compared with a CAS, a distributed antenna system (DAS)
of the cellular mobile communication system is capable of providing an enhanced mobile communication service by uniformly dis-
tributing antennas to service areas of a cell. The invention provides many kinds of DM-RS sequences in a distributed antenna system
(DAS), in which antennas operated by each base station are distributed to service areas of the corresponding base stations of a cellu-
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mobile communication system in which the plurality of the base stations exist, thereby easily distinguishing DM-RSs of various
terminals which operate in the same RB. Thus, the invention maximizes the use of RS resources in the DAS. Therefore, according
to an embodiment of the present invention, the cellular mobile communication system enables the DM-RSs to be efficiently gener -
ated and transmitted through antennas arranged in the center and the vicinity of a cell, whereby data is transmitted and received to
and from each terminal at a high data rate regardless of the position of the terminals located within the cell.
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[66]

[67]

[68]
[69]

[70]

DM-RS =€ 2] scrambling 2| ol F7}2] tho]u}u] A o] 1 = 53 DM-RS

& 9] scrambling U] =9 ghr}, A 5 gk A A] of o] A = semi-static 73 .21 ngayy
ke ARGk Aof Hka)], & Al A] of o] w2 DM-RS A5 B 2 tholubu] Ao
A 1 & &3Sk DM-RS scrambling?} DM-RS QFE| U} L E XA S g Aol 38 & <
A== 5lo] DASE §] % U438 DM-RS =¥ A4S 71531 A gkl tholuy
Ao AHE 53 DM-RS 9~<€ 2] scramblingS =] 314 semi-static J B &
AFE3l= A BT 22 DM-RS FE o] A= HE EAF HH vkoll A 5 A ol
ALY = ES WAEkE e 5 A

e E =
1% 1} sk 70] LTE-ASI A3 0 4= 19] 38 71714 nyep st AHE3 5714
DM-RS FE& A3} 3 gk}, o] & 9J38to] 3haF F = Alo] H Foll A
30| 27) T o] <3 259} o] ol H o] 3]

32
[Table 2]
One Codeword Two Codewords
Value Message Value Message
0 1 layer, port ;?: nm=ﬂ 0 2 Igyers, poris 7-8, nsm=0
1 1 layer, port 7, 17£CID=1 1 2 layers, ports 7-8, mgmfi
2 1layer, port 6, » =0 2 3 layets, ports 7-9
3 1 layer, port 8, Hﬂm&:1 3 4 layers, poris 7-10
4 2 layers, ports 7-4 4 5 layers, ports 7-11
b 3 layers, ports 7-9 5 6 lavers, ports 7-12
5] A layers, ports 7-10 6 T layers, ports 7-13
7 Resenved 7 8 layers, parts 7-14
<3E 2500l A WA H A &2 Tl nge w2 FF 002 HAH
g o] A| 2 A AJ oo WE DM-RS A4 WH S Btk @ Ak QFH VS
%3]1 %}\] oﬂ ﬂiﬂb DM-RS= Z] « 01’7] ‘A O]’Oq nSCID% & ‘] = %%8}3
A2 T B Ql ngey B 72 EY S F A= S0k 3 A QbEI VS
T AFY = HAEE 94 *F%L T A= layerd] 7 A §HE o] Bl B2
DM-RS & 9] F7{& gH % ghr), whofel] F4k Qhel v S8l A& & <7
layer2] 7|5 45 A| dﬁhﬂrtﬂ U3-9] <3F 3> AF8-3lo] DM-RSE A4 g

32
0, rlr
A

EK
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[Table 3]

value [One CW Two CW

0 1 layer, porl 7, nNserpy=0 Nserme=0 2 layer, port 7-8, ngp=0 Neemme=0
1 1 layer, port 7, ngep=1 2 laver, port 7-8, ngpp=1

2 1 layer, port 8, ngep=0 3 layer, port 7-9, ngp=0

3 1 layer, port 8, ng ;=1 3 layer, port 7-9, ngp=1

4 2 layer, port 7-8, neemp=0 4 layer, port 7-10, nsep=0

B) 2 layer, port 7-8, nsep=1 4 laver, port 7-10, ngpi=1

6 3 layer, port 7-9, ngep=0 5 laver, port 7-11, ngpp=0

7 4 layer, port 7-10, ng =0 6 laver, port 7-12, ngp=0

1 layer, port 7, feenp=0 Ngemme=1 7 layer, port 7-13, ngm=0

¢ 1 layer, porl 7, nsep=1 8 laver, port 7-14, ngp=0

10 1 layer, port 8, ngp=1 2 laver, port 7-8, ngp=0 Ngerpe=0
11 1 layer, port 8, ng ;=0 2 layer, port 7-8, nyp=1

12 2 layer, port 7-8, ngemp=0 3 layer, port 7-9, ngp=0

13 2 layer, port 7-8, neem=1 3 layer, port 7-9, ngmp=1

14 3 layer, port 7-9, ngp=0 4 layer, port 7-10, ngp=0

15 4 layer, port 7-10, ng =0 4 layer, port 7-10, ngp=1

[71]

[72]

[73]

LTE-A2] 74991 <3% 250 A &= 3k 7 2] 507} 5 7 9] layer ™ A5 ¥ +=
Aok 1Y o7k A B ] 9] layer= A EE = 5ol ngent
00 2 Wk A2 T}, o] &= LTE-A A 228l 9] t}== A&} MIMO(MU-MIMO) 2]
EATHS 51 ko] A A H 7] wZolu, 8FA| W DASS] 9= Algkd Ak
SFElLF] layer 70 Wl A ngep #k2 5-3] €& 5 A5 3 oF 517] w9
<3 3> A = ngep/t 132 AFEH &= 7 "Cl)‘l:a‘o] F7HE Aok B8 ngams T
L]iste] thFe DM-RS 2 9] /& SHH e 5 Q5 8t Qlvt
<3 3>9 A9 A eIV R AEE = layerd] M E 42 A S A T -4
OPEﬂUr‘: > AH] Bl &5 = oF 3}7] mjol 1v} A2 layerd] 7Nt A HS &
T &), vk Ak o VS § 3k layer?] G E 22 Aok Ug9] <3
4>5 4,@_0 o] DM-RS& A4 & = vk

#4

N
A
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[Table 4]
One CW Two CW

8 1 layer,port 7.0,5,=0 2 layer.port 7-8.Ny; =0
1 1 {ayer.port 2.0y, =1 2 1ayer,port 7-8.0y0=1
2 1 layer.port 8;1,,; = 3 layer.port 7-8g, =0
3 1 fayer.port 8n,,,=1 4 layer,port 7-10,0 =0

Ny, =0 N =0
4 2 layer,port 7-8.ngy =0 § laver.nart 7-11.ng4,=0
5 | 2layernont 7-8Nge=1 6 1ayer,port 7-12,1¢o=0
6 | 3layerpomn 7-8.=0 7 fayer.port 7-13.00=0
7 | 4layer,port 7-10,0 =0 8 laver.port 7-14.n o,=0
8 1 layerport 7.n,,=0 2 layer,port 7-8.n,,=0
9 1 layar.port 7.0, =1 2 layer.port T-8.0gp=1 P!
10 | 1laverporn 8n,=0 Mo ~1 2 1ayer,nort 7-8yg =0
11| 1layerpomn 8=t 2 fvergor 18t | *
12 1 layer,port 7,0y =0 2 layer.part -804, =0
3 1 layer,port Tngy =1 2 fayer,port 7-Bing, =1 eun 3
14 1 layer,port 8.sw =0 o2 2 layer.nort 7-8/1x0=0
15 | 1layer,port 8z=1 2 vayerpon ane |

(74] <X 4>9 B g-oll& £ AEUE B8 layerS) HFE 22 AVFoEZHN, 5

[75]

[76]

7

N Rzl E A 5o g v EQ 3718l 715 8 ngem ] NFE
5707t £ 5 Qo B LTE £ LTE-A Al 2% A & 714 B3 0j7t o7
He layer2 HEHE ¢ Q-] DAt Aot diFEdct= 2L
a3t 1 78] E3ogt ASE = Aol 1709 layerd] o)A Tt ngome S
HANEF 3t A /Y ngan® FEE £ A=E 30T F, 5%
Sreljvtoll A 7] A4o] GA ST B4k ¢teuo A ofo] 3t Al A4 0]
TS A A A 37t ngen, B AFRE  JES 3L

<¥ 3> EE <HF 4>8 AH231e DM-RSE A A 8= 73 -9-o) DM-RS 8 &
29 <T84 758 AR 8t A EH.

84 7 .

r(m>=7%<1-zs(zm))+j%(1-2Ec(2m+ 13y, m=0,1,..., 12N™P5_}

<582 750 M (i) pseudo-random FE 2A], o] =8 &} &) 7] o] gk
272t U89 <584 8>3 2ol Felw

HRHEX (7 H26X)
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(791
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(81]

(82]

{83]

(84]

(851

[86]

T84 8
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B XE, nepE YE UlA sl AFE 7MY
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[Table 51
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f-&ato] 23 @5 A5 A4 F 714 52 nsem ) nsemn S
285 WEE R 4G o] 5620 @A A 7 A FE AA =Y e UEY

BFAL <3 3> B < 4>5 o] 83lo] Alo] AU E
A5 WFE, layer = 2 Qe EES 0] 33ho]

[87] U5 O 2, 714 =2 630 DAl 0l A A Ao FHE Alo] A9 S35 UE
&gk o] ffr 7)1 A =2 640 DA A A <812 7> AFE-3o] UEE 9 S
DM-RS €& A4 g 5 3| RBol| 3|F HElY ZEE 53 DM-RSE

5383l DM-RS A 2 AE A4S vl < 714 52 ngep®F ngems k=
Zﬂ&ﬂ&Pwm%%}DMRS$%%%@ﬂﬂﬁ%%ﬁ.

[88] Al 3 A

[89] g of A 3 A Aol ol m}-= DM-RS A4 W2 &k 7o) R 5ol E dEdE
7 -5-oll LTE-AC A AF-8-314] & 0] &4 gl F- 5 o o] ¢k NDI(new data
indicator) ]| E& AR&3Fo] F719] ngeme #he ST ol A =gk A 2
Aol &} 2Fo] 7} 9

[90] g o] A 3 A Aol ol W2 DM-RS A4 W ol A, nkefol] 1A SHE L=
o) AFEE 4= A layer?] M 42 AFHEOE 2-9] <3 6>2 A&
DM-RS& /lg A GL 2= ohq_
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[Tablc 6]
value | - ong CW Two LW
0 1 laverooft Thes=0 | Ny, =0 | 2 layerport 7-8Nume=0 | Ny =
1 1 laver.port 7.0y, =1 2 laysr.port 7-80p=D
2 1 laysr.nort 8.n,,=0 3 iayer,port 7~y =0
3 1 layer.nort 8ngy,=1 3 layer,pon 7-8,05; =D
4 | 2laverport 7-8nwe=0 4 layer,port 7-10,0 =0
5 2 18yer.port 7-80,,, =1 4 layer.port 7-10.0 =0
8 3 1ayer.port 7-8,0, =0 5 laver,port 7-11,0 =0
7 | &laver,port 7-10,0,5,=0 6 layer,port 7-12,0 4y =0
8 11878100t Tee=0 | Nurp=t | 7 laver.nomn 7-13.0 ;=0
9 1 1ayer,port 7.0y =1 8 layer.port 7-14.0 =0
10 1 layer,porn 8nyy =1 2 layer,port 7-8.nse =l | gy =1
1 1 1ayar,port 8Ny =0 2 layer,port 7-81y, =0
12 | 21aysr.port 7-80,,=D 3 layer.oort 7-80, =0
13 | 3layarport 7-8.0ge =1 3 {aver,port 7-80.x=0
14 1layerport Tnee=0 | nye, =2 | 4 layerport 7-108 z,=0
15 1 layer.port 7nee=1 4 layer.port 7-10. =D
.18 1 Iayer,port 8.0,,=1 N
17 1 1ay8r.port 80y =0
18 | 2layer.port 7-80n =0
18 | 21ayer.port 7-8.nyy =1
20 118Yar,port TNus=0 | fige, =3
21 1 1ayer,port 7fus=1
2 1 layer,port 8ngs=1
23 1 18yer.0ort 8.0=0
24 | 2(aver.noft 7-B.ig, =
25 | 2layerport 7-8.Ney, =1
26 | 10ayer ot TNe=0 | P4
27 1 {aysrpont 2N.p=1
28 1 layer,port 81121
20 { laver.port 8.y =0
30 | 2layerport 7-Bn. =0
3t | 2layer.port 7-8.nyg =1

[92]

{931

<¥ 6>9] FS-ole o9 R3] E A4Es 7§l LTE-AdlAM AR 3}R]
o v @4 3hg B3 ojo] th§ NDI B ES AV284Y ngep, 32 S7IA R BB &
F AEF ST EF LTE EELTE-A A=A & 7f9] R 50j71 o2
7}9] layer2 A4HE 3= xnﬂ%ol WY ot IFHEcis He
2ejsle 1 719 F3ont A EE 7 ol 17 Ex 2709 layero] D& A vtn
s s FAINEF SR &, "ﬂ Qtevtoli A 271 Ao WA s B
QHefjulol A o] o) ot 7‘“%‘1-&*"] HALE A9 WA 27} ngem &AM
T AT 3

<¥ 69 A% E B AYUE AEHE layerd] N4 48 A B YA L, Do}
AL et UE 58 layerd] /M58 22 AL -9 <& 7>& AHS81o
DM-RSE B4 ¥ % ok '

UHAHSA (= H26xk)
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[94] 37
[Table 7]
valuc |Onc CW Two CW
0 1 layer, port 7, ng =0 Ngeppe=0 2 layer, port 7-8, ng =0 Ngeppe=0
1 1 laver, port 7, ngmp=1 2 layer, port 7-8, ngp=l
2 1 laver, port 8, ngp=0 3 laycr, port 7-9, ngp=0
3 1 laver, port 8, ngp~1 4 layer, port 7-10, neep=0
4 2 layer, port 7-8, nsmn=0 5 layer, port 7-11, neem=0
) 2 layer, port 7-8, ngem=1 6 layer, port 7-12, neem=0
6 3 layer, port 7-9, ngp=0 7 layer, port 7-13, ngep=0
7 1 layer, port 7-10, ngp=0 8 layer, port 7-11, ngep=0
8 1 layer, port 7, ng =0 Ngepe=1 2 layer, port 7-8, ng =0 ngepe=1
9 1 laver, port 7, ngy=1 2 layer, port 7-8, ngp=1
10 1 laver, port 8, ngmp=1 2 layer, port 7-8, ngep=0 Nge1pe=2
11 1 laver, port 8, ngp=0 2 layer, port 7-8, ngp=1
12 1 laver, port 7, ngy=0 Nseipe=2 2 layer, port 7-8, ngp=0 Nseipe=3
13 1 layer, port 7, nsm=1 2 layer, port 7-8, ngm=1
" 1 layer, port 8, ngp=1 2 layer, port 7-8, ngp=0 Nseipe=1
15 1 layer, port 8, ngp=0 2 layer, port 7-8, ngmp=1
16 1 layer, port 7, ng =0 Nseypp=3 N/A
17 1 layer, port 7, ngy=1
18 1 laver, port 8, ngmp=1
19 1 layver, port 8, ngp=0
20 1 laver, port 7, ngy=0 Nsee=4
21 1 layer, port 7, nsm=1
22 1 layer, port 8, ngm=1
23 1 layer, port 8, ngp=0
24 1 layer, port 7, ngp=0 Nge1p2=0
25 1 layer, port 7, ngy=1
26 1 laver, port 8, ngmp=1
27 1 layer, port 8, ngp=0
28 1 laver, port 7, ngy=0 Nseipe=6
29 1 layer, port 7, nem=1
30 1 layer, port 8, ngm=1
31 1 layer, port 8, ngp=0

[95]

[96]

[97]

<3 7>9] 5ol k2 <3F 6>9] 459 o] g fe] F3ojE A
LTE-A%| A AF-&-3}4] O_Lr:j_ ) &4 3l ¥
‘l‘7}/] nscmz%}: ﬂﬁ— O]’oﬂ 24, % QFEl Yo }‘1
el Ltoll A ool th &k A} Fo] WA &k A 9-= WA o] F7F ngemeE AHE
% Q52 B3k,

who} Bk Qhel k& B4k layerd] )5S 12 AQMSTHE U9 <F 852
AH&31o] DM-RSE A4 8t 5= gl

3 8
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[Table 8]
One Cw Two CW
0 1 layer,port 7.Nsx=0 2 layer,port 7-8.ny5=0
1 1 layer,port 7,0y, =1 2 layer,part 7-8,Ngy =1
2 1 layer,port 8.0, =0 3 layer.port 7-9n.=0
3 1 layer,nort 8,00, =1 4 layerport 7-10,0 =0
4 | 2layer.port 7-8,ny,=0 5 layer,part 7-11,0 45 =0
5 2 layer,port 7-8.ng, =1 6 tayer.port 7-12,n,=0
6 3 layer.port 7-9.n, =0 7 tayer.port 7-13,Ny=0
7 | &layerport 7-10,0,=0 8 layer.port 7-14.n ;=0

8 1 layer.port 70.,.=0

g 1 layer,port 7,0g,,=1

Nscrnz =]
10 1 1ayer port 8.0,,=0
11 1 layerport 8.0, =1
N/A
12 1 iaver.nort 7.0, =0
13 1 laver,port 70, =1
Meem =

14 1 fayer,port 8,0ux=0

15 1 fayer.port 8.0, =1

(98] <¥ 859 Aok <X 759 -9} o] § Y EFolE ASEE AL
LTE-A%| A A}-8-817] ¢ v] #4319 F 3 ojo 3 NDI B| EE A} &8}
F7H ngepp B FESIGCE 5 0] <X 850 ASE=3HE wlo 2 A 71A 9
sz B AHEE 4 QlO] LTE-Ad ti3te] 719 vl EE AME-31R) gt AME
DASE 112 ¢ DM-RS $£E-& F712 A} 8-& & Yot

[99) E g ol A 344 & w=H DM-RS 98 88 2712 g+ 493k
<584 8>F 0|88t} AR AT 28T T4 f(nsew, nsema) = B E9, nsen
24ngem St 2ol el 2A Y 4Y 4 312, 71 A 5 ¢] RRC(radio resource
control) A& & T8 g2 A8 st ol 4te] ol 8 ZARNE FFY F
AT}

UHAHSA (= H26xk)



19

WO 2012/102595 PCT/KR2012/000702

(100]

(101]

[102]

[103]

[104]

[105]
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[Table 9]
Nyen . Mgpre) 48]
{0,0} {X0,Y0
6.1} XLY1)
10,21 ' X2.yzi
110 (X3.Y31
.y X4.Y41
1,2) 1X5,Y5)
E82 B g A 3 A 4] @& 71X 59 DM-RS 8 AN FALE
vERE E¥ol},

= 8& Fxatd, & AA &, 700 DAY A 71X o] DAS A&l 4§32tk
UES] ¥ 2A &3 & 3= A2 Ry 28y 752 ¢ E
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[Table 10]
One CW Two CW

0  11ay8r,port 7,,=0 2 layer.port 7-8.0ge=0

i 1 layer,port 7.0, =1 2 layer.port 7-8.ny, =1

2 1 layer.port 8.0 =0 3 layer.port 7-8ny5=0

3 1 1ayer,port 8.y, =1 a layer,port 7-8.0 g =1

4 2 fayer,nort 7-8,ny, =0 4 layer.port 7-10,n ;x=0
5 2 layer,port 7-8,ngg =1 4 fayer,port 7-10,0 =1
6 3 layer,port 7-8.,Nun=0 5 layer.nart 7-11.0 4y =0
7 4 laver.nort 11N =0 6 layer.nort 7-12.0 =0
] 11ayer.nort 11.05=0 7 layer,nort 7-13. =0
8 1 layer.port 11,0, =1 8 layer.part 7-14,0 =0
10 1 layer.port 13,n5,=0 2 layer,port 11,18.n3,=0
1 T laver.port 13,0 =1 2 jayer.port 11,130 =1
12 2 layerport 11,130, =0 3 layer,port 11,1304 =0
13 2 fayer.port 11,1304 =1 3 javer.nort 11,13 =1
14 | 3layerport 11-13.Nx=0 4 layer.port 11,1404 =0
15 4 fayerport 11,1405 =1 4 layer.port 11,14.0 4, =1

(113] ZIAFT L <FE 10> w2} FAlo] 27 Z % 5= UEES 18189 DM-RS £ E

(114]

[115]

(116}

D nsep@tS AT F U EQ Alo] FRE G L2 44313 DM-RSE # T
T ENAM HE4oh GEE DAS Aol X F&8e Aol SFE 42 48t
DM-RSE #4138},

Toe B une AAYE W 71X 32 DM-RS € A4 A& Yetd
THojc},

298 FZx&9, 7| AFL A'd £3.7)(Channel Encoder; 800, 810)%,

" ¥ Z 7] (Modulator; 820, 830), 2 =L & 2 (Scrambler; 840), A &} F-(controller; 850),

o} %3} 7] (Multiplexer; 860) 2 41 7] (transmitter; 870)2 ¥ g3}

Ad F57](800, 810)F & 2zt Alo] AR k& dlolgldf Ajd Ho3}e
AlZich M2 71820, 830)= A d FE8lg A EE QPSK, 16QAM, 64QAM T
2wz o R Wadich 23 PE2(840) W2 H 435, CRS, DM-RS,

UHAHSA (= H26xk)
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[Fig. 1]
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[Fig. 2]
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[Fig. 4]
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[Fig. 10]
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