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SINGLE ANTENNAS OF TERMINALS,
CHANNEL ESTIMATION VALUES OF SUB-
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REFERENGE SIGNALS

102 OBTAIN A MAPPING BITMAP BETWEEN
PHYSICAL ANTENNAS AND CRS PORTS OF
THE BASE STATION AND DETERMINE THE
MAPPING RELATION BETWEEN THE
PHYSICAL ANTENNAS AND THE CRS PORTS
ACCORDING TO THE MAPPING BITMAP

103 ESTIMATE COMPLETE CHANNEL ESTIMATION
VALUES OF THE UPLINK REFERENCE
SIGNALS SENT IN TURNS BY THE ANTENNAS
OF THE TERMINALS ACCORDING TO THE
CHANNEL ESTIMATION VALUES

104 CALCULATE DUAL-STREAM BEAMFORMING
WEIGHT VECTORS ACCORDING TO THE
COMPLETE CHANNEL ESTIMATION VALUES

105 PROCESS, BY USING THE DUAL-STREAM
BEAMFORMING WEIGHT VECTORS, DUAL-
STREAM DATA TO BE DELIVERED TO THE
TERMINALS

(57) Abstract: Disclosed are a method and device for dual-stream beamforming, and a base station. The method comprises: a base
station calculates, according to uplink reference signals sent by single antennas of terminals, channel estimation values of uplink
sub-carriers; obtain a mapping bitmap between physical antennas and cell reference signal (CRS) ports of the base station and de -
termine the mapping relation between the physical antennas and the CRS ports according to the mapping bitmap; if it is determined
from the channel estimation values and the mapping relation that the polarization type of the antennas of the terminals is +45° polar -
ization, estimate complete channel estimation values of the uplink reference signals sent in turns by the antennas of the terminals ac-
cording to the channel estimation values; calculate dual-stream beamforming weight vectors according to the complete channel es-
timation values; and process, by using the dual-stream beamforming weight vectors, dual-stream data to be delivered to the termin-
als. The disclosed method and device resolve the problem that channel information obtained by a base station side is incomplete be -
cause existing commercial terminals do not support selective transmission of SRSs by antennas.
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—RIBOR R IE 5% 3 A

ARG
AR B AE BRI, JEHW K RO ORI TR B Rk

EREAR

BIRIE (Beamforming, BF) x& [H &N FETI & G R 1 — Mg By, 22—
18 2 A B T A AR B R B e 31 b SEIR R B 715 5 A B R o R B PR3 5 A P Tn e i 3
5 SRR G, W 20 R FED I BUE, ECRTEAR Ay B 2 o2, ol
R BRSO ORI g n AR A 7, MR R ge 5 T PR P 7 S, Wk
T, LB m R K S RO S D E, SKBLBECH P E T, A RATEN
H 1. BF #i R & /AR 7 K BHV#E 3 (Time Division Long Term Evolution, TD-LTE) .
BRI B HE N (Worldwide Interoperability for Microwave Access, WiMAX). B4
[d 2 84 4 2 hE ( Time Division-Synchronous Code Division Multiple Access ,
TD-SCDMA) ZETL& M4 432 1 Z KR o

HEAMWRESLW TN : 2 A2 H (Multiple-Input Multiple-Output, MIMO) ¥
W MYk 1 (Direction of arrival, DOA) WK . Had, HAHRBE HERET
MIMO ¢ R AR KB«

MIMO B R TE £ A2 ) AS GE A5 B K 5 3088 3EAT IR, T8 Rp oR 1) — Fh e i
WA T, MBI BUE & 5 W T F 7 % % (User Equipment, UE)HJBt, 1R
WA J5 5] 43 9 FF 38 BE M3 BF B R 0. JF 35 BF A 2 UE RBIBUE, % H T
i 43 A L. (Time Division Duplexing, TDD)%& %t, M3 BF £ AR 75 £ £y S 5 1B 15
B (%A Codebook) %5 & i, H Hl T 73 AL (Frequency Division Duplexing ,
FDD) #%4t.

FFEF BF fEARMA EATEIEREE, AFEE RO R BEERE B4 K im, K5 i
Mk EATEIE B AT MG TS BIRE 8 &0 A SHE 5 #EAT I T3 BF HR X 78 s Ml &
e HCE EE B R AR . Si4h, JFEF BE i RFIH T BTN ATEE R S R,
U G S T IS 5 S0 A AR B AT RS IE .

FEFFER BF BOR T AR RIIEHE AR S 2 REIG M A, BREGH T &6
PRI AR EMIMOZ (B A . Be IR 1 4% Gu 5 97 5 R T B AR 18 0 78 =5
&/ X SR DT R R PR, BERT A S i g H P B R SE MR, [ I A] o A o
AN G P BT

WL, SRR R IR 5] & 7R A LR R Z % /5 5 (sounding reference
signal, SRS) W REEFEVERIE, FEuiflZRF w8 H FATEERSER, WEEE
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B 5%, M AT EIE A4S VHE (H)E 1T 47 AR AR 7 fif B 7 A8 20 AT BUE & I T 5
A DURAFRL R PERE . Ho2 A AR 2 80l & 0m AN TR SRS RECRFETER L, Firbd
HUEMERAF I EIEE B A SR, i =&l rEse i k.

RHINAE

A BB B BRI (505 3B RSk vl , AR PR I U vE S E
ﬁ#@%ﬁﬁﬁﬁﬁ%lﬂﬁfﬁ% SRS REEFEVERIE, Pr AR uh M ZRAG M E S B A T #,
M 2 3 1 BE 5 5% 1 1] 7

ﬁﬁ%%ﬁ*ﬁﬂmﬁ%ﬁ%mﬁ% JiEAAE

U RS K RN AT S EG S, R EAT TR IS A T

RAE S HWIEREN/NXSHES CRS iy L 0 A7 1, AR5 B i w5
fir K 58 TR Py B R 4R CRS i 11 BT IR 55 5 3%

An SRR Y i 348 15 38 A6 THE R T 3 W S O 2R B 58 T I 2% o 1) R R I AR AL 2R T Dy
451 Ak, IR 48 B i A5 38 A THELAS T T e B im R R BRI IR EAT S 55 2 105
RS IE A THE

MRS T3 56 B A5 T8 A vHE vH 50 BRI AL A &

M P P 38 UL AR A B 1) 0 T 1 il 3 4% S (100 X0 B s AT Ab

AL, TS EAT RS A A T E AR

¥ Pk BAT TR N2 AR, T E A YR ALT LA G s T B E
Horp, A5 T8 Al TP BE A R A SR 2 A AT 5 B R A A5 T8 Al THE R S R
ANBIRAL T EAT T BB B A

R Pk A5 38 Al P BE AR N RS BIR AL RS TE A THE

A R, MR I IR A A VB A T TR A R R BRI LAT S HE S

%hﬁﬁﬁﬁ@%
WRAE it &m0 REBMEMMEEMGTEE RS —FEMSITHE

H=lh oo Mol g s i B H P ITE hy, AL T
SRR N AR AT, N b M R 2R 5

PR i 3k i 5 57, T 8 5 P R ) R R T I CRSS i 1RSS5 &, AR P ik ik
SR R E TR R — R IEAS T R T TR 5 TIE P CRS i A R R R

RIEE45 A R LG RFPERPTIR IS CRS g 05 i P B R 26 LR &R, X
T & im R R AC R AL R =45 AL (1 28 0, R IR 38 — 5 3E A T & P e 4> CRS
i 10 R 6 2K A B O AR BEAT AS BB R AR TE A U 1 R

B o FIEAG TR B A5 IE A T R A S IR e B AEE A T

AL, R PO S B A TE A THE T SR B AR R B A A
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A P AR I AEL 2 il BT 5L 23 Xt i 3 e 35 T Ay TR AT Ak FE AT B 00U AR IR
R & .

LR, ik BATSEE S BRI S %5 S SRS BRI 2% 15 5 DMRS.

BT BIRTT AR A S PO ORI A E, 12 E R

fEIEAGTE AR B, W BRI & om R RROE I BAT S B E S, THE BT P3N
fEIEAG T

WS OC R E AR, BN IR AR B R EA/INX 2% (5 %5 CRS I H 2 [H]
(RSO 1, AR T o RS o7 1 8 il Sk ) P R 2R M CRS g 1 AR R B R % 5

fili TSR, B2 E Dy 0 MR 48 T 38 5 T8 A VI EURT I I IR S 9% AR R i 3 4% i 1) R 2K
(RIAR AL ST Dy £45oR AL, AR IS P 38 A5 308 il VHAELAS ot T idk 8% s [ R 28 9 A0k B AT
%55 M e BEEMNTHE;

THEAR S, B E MR i 5 B A TE A THE T SR BOR BOE BLE &

K b FEAR B, 5 O A i SOOI 30 o 2 A 1 5kt A B il 3 4 s (14 XA B
AT AR

AR, i ETEAG VR B O R T AT TR N 2 A RIRAL, R
AR AL LA S8 Al o S Hrh, 2 EE M E R A B A D 2 A B AT
TR B A TE A THE 2 AT S B SR A op EAT 8GR B B AR R BT S TE A
TP BHEAR R SR AL (5 8 il A .

Tﬂm JIv I A AR R A 4
— A AR KR T, BEE R i 2 g (1 R 2 B R AT I s THELE e — (e

ﬁmeH iy Ao -os %J;ﬁ$ —(EER R H P TE b, R
N R F IR N AR R T, N S R

WS O AR 0E BT, B ORI Ik S 7 B E T IR M) E R AT > CRS I
1R R S 90 2R, MR 408 ol 3 R A3 5 A 1 P i 5 — (S B S T & P ou K 5 nid P4 CRS
S 1R R G AR

BOREAERBIT, W EANRIEE4S WAL R LR ERT R A4S CRS i 115 i
TR R LR R RLIR Z, X T S R 2R A R AL R 45 A i s, K iR 55— {5 1A
i th & PR PIAS CRS i 1A R 7o 3% 1 A7 B 9% R BEAT 28 B il 58— 5 TE Al 7 i)

=

2
AT, B E RS S IE AT R A S IE AT R B A G T e S
TEAG T
AL, P v S B e B A R R AR 70 7 BCAT S AR 2 i P e AR A A T
1B BEAT A R A 21 XL AR IR R A 1A & .
AR, PTIR AR TE A TR B i B ORI A TR R BRI S % 5 5 SRS BL
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it 1 3% (55 DMRS 115 LAT F33 &8 A v .

AR IR SR ALl I, % G L XA I R 1 ) R

FRERTEFH—ABHA, ZLEFWMNERBR:

AR W A BRI — RO ORI E [ 7 VR S B, R & im A FF SRS K&
RIB T, F) FH R AR AT R R 28 R 2 1 AT 15 8 A THE 2 2 1015 Bk A v 5 B IR
ASHERE, 3 P LSOOI IR IR T AR 1m) 5 v B V2 R B I B R ST (AS 2
i AN SCHEF SRS REE MR E IR T, o] UFEHBMMAUE M &A%, A
MG T RAETERE .

B 1 5 B
1 DR A S Y St 81— i 3 13— b 00t R R R [ T VA IR i R s
K 2 Al CRS i R4 B R 2 06 2 5% 2R 1) IR 5 14
B3 DR A D 1Y St A8 i 3 18— ol 00t R AR R 11 7 Y B i R s
B 4 DR AR D Y St 491 4 A3 11— Pt O IAE 9 SR R 11 2 L 1) 45 M s B

=
BB
K.

HoAk L 77 2%

AR R I SR ) B R BER DT RN S NS 4, T 0K A A AR R I S 451
W PRI B ], AR R B S R T R BHATIE R e R A, WA, TR K s
it A5 2 A R B — o S, T AN A A R SR o T AR W R R SE TR, AR R I
AN T AE A AR A 3 PR 55 30 A0 B T RS 0 A H Al SE 9] # R T A R W)
RYIIEHE

AR STt 49 A — P SR i R I I 5 v, %A

BEUiRE & m B R KRN EATSHE S, HE BAT FEREEE EAG T

IS E S HWE KL /NX ZE(E S (cell reference signals, CRS) ¥ 1.2 [H] [
e SRP A7 VL, R ok e S 57 VL 7 Pk A 3R e AT CRS i 1R IR B 58 %

SRR A P A 15 TE A B AT T R SR 50 AR B E T A 24 I 1) R S I AR A S B Oy
+45°M Ak, TR 48 P o {5 18 A6 THEL AR vF Bk &om KR BRI K I8 AT S HE 51T
BAGEAGTHE

MR B ik 52 845 38 Al v v B i R IR AL A &

I FH it 3 R0378 98¢ TR W TR A 1) & ) T A 38 i ok ¢ 3 () X3 A 4l AT AL

T HE 28 TR R U ] AR B SE T A9 BRI DV DA 4 S B B4 A 3 s R B
Vel hof AR A WY STt A7) e B A3k 1 7 AR 3t — 2D VR AR I U D

SE Jita 451 —

W1 TR, A kB SE A5 Al — RSO ORI [ 07 %, BAR A4 DU 2Bl 82
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AR 101, FEui R4 & om R KA BTS2 EE S, HE BT RS IE A
THE

FEARSERGH, % EATZEE S LRI Z%/E S (sounding reference signa,
SRS) Hif# |2 % {5 5 (De Modulation Reference Signal, DMRS).

FAb, Dy Y LB RE AL TR B ROR, R DA — 2 X B AT B RS TE AL VB BEAT
FomECEy, AT B RSBy AT A

A, KPR FATFBUE N2 A FIRAL, T e A B IR AL B TE A 13
B Horb, ZAEEAN T E R A SR T 2 A BAT B RIS TE Ak
SRABIRA A AT 7 BB B A

B, Pk FE AT BB AR R SR AL AR TE AN THE

AIR 102, RGHEHFHMERLH/NXZEE S CRS i L H B BSAL K, R
35 i o e S PR S P IR P 3R R 2R CRS i IR B 5 5C 2R

122 ) b, FE kT DA B E4E S 0y (Operation and Maintenance Center, OMC)
ARAG R YR Z A CRS i 1 (e M H, )& dm 1 1 Al 120 RES A7
K, MR YE IZ Wb A7 A5 Bl LB ) R R A0 CRS S FRTBRES 0 &, BIFE 2 RE R
b i TN X U T SERR YR R 28, A REME LA R RL CRS ¥ 1,
R JLAS R Z] B2 CRS i 1 2

i 2 B, HEui AR 8 N RE, Hrhiid 1 (PORTL) X R K% ANT1~ANT4,
b 2 (PORT2) *fR-KZE ANT5~ANTS.

A HR 103, WA b 15 38 Al VBRI b W 5% R B 8 BT i 4% S Y R 2R AR Ak
KAy +45° Ak, TR 4 B ok 45 38 Al v ff o Tk 2 0m B R B K0 BAT S5 (5
5 1 e RGBS THA

FEIA R BRI P FE . +45° XA 09T Q0 XUAR A . 2 ELHl k.

PR 20 B 101 43 B A5 T Al vH (A2 B R EORE I, Br Aoy 113 31 52 B 5 I8 4k o
1B CEDES R BRI E A THED , W ZAF B PIAETE A THE o FE T 245 XU AL %7 2D (R
ANE CRS I 0 B B A5 T8 AG THE T BLBEAT ook ac # ) , ml BUIR 98 58 % A5 B A vHE
R E A AP S AR IEA VIR A PSS TEAS THE Y il 58 B A5 B A R .

FEAS B S a9 v, TR g o R AR P 3t 135 308 A v A o L A 24 i F R B 8 A0 |
17205 5 W e BB T8 AT, B DA 58 805 TE Al vHE R 2 AL T SEBr i 56 B {5 18 A
THE, AR —DEIUIRAE « 7852 B A R AT 1% 56 B M5 18 A THE 55 SE BRI 56 B 5 18 A
THA L A B R Z2 N T — A UE B RA

A IR 104, MR ik 56 B A5 TE A4S THE T 50U BOR IR B 2 5

FE 1% SE Tt 49 o R AR SR AE B 7 A BT AL 7 A X i ik 52 B A TE Al THE REAT &b
AT B XL R IR BLE =

A YR 105, H BTk XU R IR L 1) &0 T K B B i 28 I 1 X3 A BEAT AL
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H,

72 B AR I S2 ] o, 5 sl ok X0 24 1 A B AT DA s R 2 R I IR IR TR A 1m) & 3fe 2]
T R E s UL UE % B 2% {5 5 (UE-specific reference signals, UE-RS) .

FEAZ SR8, WA P 3R A T Ak v AT Tk W S 5% 2R o T o £ i 1) R 2 O AR AL
A Ny +45°H Ak 1K) B AR SEI AT DA -

AL IRYE LS Y B R e A CRS I 1 HI B OC & BL A AT 380 15 B Al v, 1
%ﬁﬁ%%ﬂﬁ%mmzﬁﬁﬂ

» RPE L B R 5 WA CRS o LG 8 R, K ZWERE 5 AWK

%ﬁ:

il A 4R 8 N RE (R 1~8) , P CRS v L Hom 1 ZEFE R LR 1~4;
i 2 EEREER R 5~8.

C, B REH T E RN ZEBHAL— 0 —KRZE, 13382 ZH AN A7
FAHA

PR 2k 1~4 0 B2 D Z2E B A7 55 R 2% 5~8 — X —1E 2245 2| Dy 22 22 {8 4L A A o7 22
HAL: BIaRE 1 DR EE RS 5 KIhFRMA BN EE 1 RE& 2 K BERE 6 11
IR EA 25 RE 3 HRINE W ERE 7R BREM 3, RE& 4 FIZERER
2 8 WG RNZMH 4 218 1~ZH 4 HA TR ZEA . AL ZEH BT K7 X
A, A FHBOR .

D, € D2 Z A0 A 1 D 238 Z A8V P B B0 fr Z2 8 L R AH A7 Z A8 13948, K P
IR Ty 28 ARV S 5 PR ES — BB AT B, R R T3 — Iﬂﬁwﬁﬁf&% )R 22 1)
WAL ISR Ny +45°M Ak s BEE 1 il AH A7 Z2 {807 485 TS — BE AT HU A, iR K
T A O o v ) R B R AR AL S Y g4 5014k

FEAZSE T, Dy 22 Z2 4 40 1 Dl 28 22 (81 3500 BOMH A7 22 {8 28 19 AH Ar Z2 481 250
FEART — AN 35 2 B 225K, W0 AT DA 8 28 0 1) R 22 AR AL S B Sy +45°M 04k, FFAZER T
R FEE A 1) Dh 2 22 AE P P E B A7 22 8 280 1 A A7 22 487 348 (R i 3 2 R EL 20K

m%%ﬁﬁmm%%ﬁ¥WﬁTu%%ﬁl%ﬁ4mﬁ%4

FEA R W SETt 5] o, MR B ok 15 28 Al vHELAT T H A S (R R SR im Rk BAT

A5 T 1 S BT TE AL VHEL Y H AR SE BT 2R BAAE
A, RIEd&m M RELEEMEEMSITELEKSE —FEMAHnE

Helhy hooo Bl gt s iR B OB IEE by, 0G4 B 05
LT HENHS N AR L F ROV, N R 8 K L

» MR P ik e S 07 1 1 72 PIT iR ) R 2R AP 4> CRS 3 IR R O &, AR 48 P i
@%%‘Tﬂéf{éﬁﬁmﬁﬁ B FIEMATEE P TR SR PIA CRS I H R R 5
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N
A1 LA 3 3 T 2 0 S S R B R R AT RS R P IRT 2
N
TR CRS 311 1, J§ 2 AT K 26 B2 CRS % 1 2 (R S2BRAn 3 K 28 Al CRS
N
e B A ek =0 he o BT p ) 2 AR R CRS

N
w1, J5 2 ANJuEX R CRS ¥ H 2,

C, MAEE45°MARERIFFIEA P& PIAS CRS i 15 Pridk ¥ R 26 0 R 5G &
X T 28 3 R R AR A SR A4 50 1R AL 1) 2o , K T IR 58 — 5 TE G T 1A & P A BT CRS
i 10 R 6 2K A B O AR BEAT AS BB R AR TE A U 1 R

M E

D, $58 —FiEM T EEMNE FIEMS R EH SRR S B EE AT
T R 58 B A TE AL VB AT BLJE -
Mo bRy by b T
H: 2 2 2
Wy hy ey Ry by ey

l,ﬁﬂ l,ﬁ+2 1,
2 2 2

2z B AR (8 10— DU B SRR (9 77 125, A4 3 R S04 SRS 4k vk % K %I
I FE S A A T 2K B0 0 8 335 A £330 M8 258 00 B0 £ S e 7 £ 0 2 6
ST PR LA 1 B B Vo R B RO RS R 5T (/3 A 5 SRS K4k
PV R BEHOBUIR T, 1T DA P A 0 B 1 B2k B0, IR T R iR

S ) —

fEiZsLEm h, UL LTE TDD R4 K, &uh+45°0 %Ak 8 R4k, CRS W L AHl,
KU R R 10 Bk S B R (i 3 B

B 301, S EATEE AT o OB

Forb, H 4R R K*S, K& EATFRIH, 8 RHIE AN, W AT EE
T4 G B SRS B EE M, K 5RAWEME: B FATEE A0SR
R B DMRS 24210, K 5% 2 40 10 10 3 5 A 5%

LEAZSC M b, 7T DL T8 e U AL — D AT TR 113 38 i 4 AT P B
SN, M AR AR . B 5B H R K AN EAT TR T A (F
L S T AT A SRR T LR 12 3% 12 BORE R 8B M A SR (M g iE B R

A HR 302, FHhuh ) OMC R E M EE R4 5 CRS v R G671 (AT BAEE 2 B
TR A) L BB SRR K 4R CRS 3 1 (1B E % &

S5 303, KRR BRI AT 8 s L 20 i Bt R £ 0 L1 e 5= AR
T 20 R 2R AL KT
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AU 304, FEub YL & om ARG ZE A, TR R R 45 2 om, MR SRS HLUR K
RIRAEIEM T H A SRS A EEEM TN SEGERSGEEH, RiEiz7%¥
FIEREE B H v E R AR RE .

H I 305, Tﬁlﬂiﬁﬁﬁ/ﬂﬁﬁﬁﬁﬁﬁ UE %M %% {55 (UE-specific reference
signals, UE-RS) [, #ATXREIE K.

FEAZSERaG] F, A5 304 (1) H A& SEI A5 DU IR

3a, EVEHRIE MG TE I & om AR SR, 0k B A v R A S Y g4 50 XK Ak 26 I 5

3b, SRS LATEEM T H, S s R E K 4R CRS i B OC R,
X450 B AN 2 m BN 7 AR IERSEE H

=V e hal g e 8. AT 4 AR R

B CRS ¥ 1, J& 4 M REA R CRS % H 20 JoR Ay, & fi6 £ AT 4L Bl
1A RE BREE MG THE, R4 301 s 286 n] ETE Z SR R K AN BAT
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