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(57) Abstract: The present application provides an antenna and a base station. The antenna comprises a first sub-array and a second
sub-array arranged adjacent to each other. The first sub-array comprises N first sub-antennas arranged in an array, and the second
sub-array comprises N second sub-antennas arranged in an array and connected to a phase shifter. Each row of the first sub-antennas
comprises M first sub-antennas, each row of the second sub-antennas comprises M sub-antennas, and each row of the first antennas
and each row of the second sub-antennas are arranged in a row; and the mth first sub-antenna and the mth second sub-antenna are
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connected to a radio frequency unit by means of a power splitter, wherein N is a natural number, M is a natural number less than N,
and m is a natural number less than or equal to M. During the implementation of forming, the beam splitting of antenna emission is
changed by means of the matching of digital forming and analog forming, so as to improve the applicability of the antenna without
changing a hardware structure.

(BT FE: AHIERME M RE LI, ZREMBENE —TFFLE 78, L, $—-THEEE
FIFFFIIONAS S — TR, Prid s — TR AR NN ER A B MR IE = PR L, 17
FoTREUFEMIME - TRE, B TR _TREUEMNTRE, HE TS - RE58 1TH 2
TREFHE—1T; HEmNEH — T RESFEmAH = 7 REEEL 0 SER DS IG, L, Ny
HAREL MOG/NTNK BRI, mog /N5 TME B R A SCIURR I, T8I 55 WO -5 U % 4 e
R IARR LRSS P AR BS RIS L, ISR RE A A5 A BRI 5 T 3R R R R I



10

15

20

25

30

35

WO 2020/243885 PCT/CN2019/089874
— A R &R BRI 3&

FARAR I
A H i BB AR, LEP R —FF KK B E,

HRBA

B AT ERAF R R AARR 2%2T2R, 4 2¥4T4R &, (B2 IA H AR P 65 X &K ALK
B, RALEREZBZN, LM GERE], i —RREEZ 2L 1¥4T4R 4
AKX, BT 24 ATAR X, B 44X L4 4¥4T4R W42 K. L R & AT R 69 X 3%,
FEZHATREN, REFEE RN 1F4TIR 9 X453 5] 2%4T4R #94E X R # 4*4T4R
AKX, REZTHRXIRE, ERTRGRET.

AAA R

AP R A —FF R KB E, ARG R K i M,

@, AVIFERGRMBT —HRK, BREMTLEEF, ERAKEN,
ERR QLIEHF R BB, ¥, B FARBIR 6y 454 €48 AARR B4 5 —
FTHAES FE, AF, F—THOEEANHINGNAFE—FRAK, IR -THE
FHIEF HI 0 N AN BABIBGE —FRE; L, 5—FF—FREALEMAF
—FRE, BAEFRECHEMATREA, AE—THF —REL G5 =F
REHIN R—AT; B m A —FRESH m A= F R KB iE9h 5 Bk bk — 97
B Hd, NAAKK, MADLTNGHASK, mApLFFEFMaya Rk, £1
RERN, BEAMET AT REEEN BANEREAAANT RELI G5 T
Fl. it bR T AR th, £ FIRAMY 0, TR LR 69 e & R A E R
KSR R R R, A TR R RR A 4 M TR T AR B R 4938 I

BRI E R KRR I, G AT —FRET F—FREEENHHEP,
FaAF—FRABENADBAAIKAEE M- (n-1) AF—FREEEGH
Bosimtiian: b, n A D THT M a R, RIFRKERY 0 5B
R SREATIRT

AAGEERMTRTN, FERRTOERTHNE, FEAREHHESEA
SREAEE, A TEHSAMES I RGHMEA; LP, PR sT B0 BT A
FHIESMESFTHEYHNETEMYRIGE ST, ALK FHAERE T B
AT G155

EEARER, T RE 5 X R EREG R, W — AR E56T
Eh, APHFBHBLMGSMETOMHEA, I REL S KK I,
TR ATAR 94K, E£FEREZR KGR LH N, Toh@id s F #4548 5 44
NG S AT B EATL AT AR E 6k R A BN, e — A B AR T R & W,
BIEARFHMHERLPEANEEE RS —ES, BRI AANEEE MRS



10

15

20

25

30

35

WO 2020/243885 PCT/CN2019/089874
ZAES ., SbB, BRAAAGIERABA, K@ R 2T2R 9K, BT R HEA
KRB EGTLEARE . I, BTABR—NER, EEARRIAN, FFEARXRFHEE
ERTHAEFHOANEFTENHEREEET. BTFZHEETLEIHALET TN
i 7 A — N R

FERERREBZHFRAE, TABERE T XRBRERKGER., wEg—A R
ek sEY, BABKFHMHBLNTHEAFHANETEMBREZES, H5h
—AMEFTABELEIHMETF, TR 2T2R A4 X, 122 sb B o s —A T
KRAB—ANFRER AR, TARLFGEZANEREMTRF =G5,
B —MEFS VD —ANEBARGGIE S, ABTHRTRE 65 K R A B E B R,

BEHE T L EP WML AN, KF A BB T 3L A D) B L 530 T P
AL R .

FEREREZE EEBABEN, BAF ZFRAEHOBAE S 180°BHE. 225
LIRS R L AR F AR B RIR AR A 180°H AR, BT UARARBANATF X
KX BABAAE, HMAF48E 574481900,

BB BB B, BT ARBAAEERARIRLETZF, AE—NHMLA
Hriha Bl BAEEL R — AN T kR iE g,

B E, BT ML, ZEASOFELRAET ARG RE., EZIAREK
Hat, oA ST IR B AR 6 Be ok BUE R &K 69K RAEZGHE L, i
EREBERAEMG TR TRHREKAEN M.

FE—NBRGT R £, TR REAGNKAAA, AN REE EF — K.
PR GHEBIERR.

i A SR

B 1 AR EAEMRBEGREGEMIER;

B 2 A A ¥ F R R K H —FF R RIRA

B 3 4 K diE A R & 4G 5 — APk R

B 4 4 K P iE A0 R & 4G 5 —FP ik R

B 5 4 K diE A R & 4G 5 — Pk R

B 6 A AT LB R —REGLEMIER;
B 7 A A¥F R R K —FF R RIRA

B 8 4 K iE A R & 4G 5 —FP ik R

B 9 A AW IRt eg R &4 5 —FF ik RIRH .

AR EZ T X
ATRAPFEGA Y. HAFTERKE T mFER, TERFESWESKEFER
— Wit m A

AT FAREBAVH LGB RE, GAAP—TEEIRAG T, ZRELA
TF b, FATRAEREBKES, ARAN, ZRELFHERGFNELTTIER
KB ETRE, EOARKRAT, REAWERNBEZLRA AR LY, XHERT EMEA

2



10

15

20

25

30

35

40

WO 2020/243885 PCT/CN2019/089874
WU EEBENEELAREN, CREMRALEER, BE KR FLEHRAE
T—AHH G RE. TEHEEMEN K IHEEGARLGREREATHY.

AT HAREME, AALYH— T REGERBKF, HRKFE (Beamforming ) L= K
RRE . BEBIER, R—AEAEREET T ELERBERETHETLERR, K
SRIRTY R AR M 5] B R T A A, AR AR R s R R A TR KT,
W 5 — R EE 5 R T . RRBRH BT AR T2 5 LA 4%, XTAMAT1E
THMR., ELAR, RRBE BEHE-ANAHEEGHERETRE, WAL
B A5 RS RAFE KA T K. AENGE, TRBIKEBKIEGE
Bk, —F G e XL ARk, MmN P g1E S X

FEAR S A PR AL 6 R &8 1 R KR AR RIRT 098 ) R 4R i R E R
M. EEARZILN, KW KRR A R KA TR A BT W (ARSI )
R EIS REN KRR, —FLEEFR1RAB3, EFPH3IFHETRETHTFRA
HHFH X, £B 3 FET ALK 100 AR K 200 AR G%EF], 122 K& 100 A A% 200
AR, B PR & 100 HPIATHE. T RE 100 k3L, LadF—
FME 101 AH—F% 102, BF—FHE 101 5% —F% 10248484 8. A+ F—F%
101 LAEHEFIHFI G NAF —F REK, H ZFTH 102 &2H 7 I NAF ZF KK,
AP NABHARE, 8. 9. 10F R E AR, EB 3+, N4 16, BFF—FH 101
A 16N E—TRE, F_TFTHaEI6ANAH ZTFRK. b, EREF—THRAS
ZTHEE, B—ATH —TFTRALEMANE —TRE, B TFHF _FTREALEMAT
R, BHE—THE - REE5H—TF ZTFTREAHIIR—T. WERXREF —TH 101
BH_THE1020, BT —TREAEEHETEF_TREARAFTRE, LE—FF—
FREBRB—ITH T REATHE —TFTREARFE ZFREAGNEHAME, HHMA (M
AHBRE, AMADOTN)., EB3HTROEMRY, 5T F—~FTRERE—ITH T
RLBEANEIN A 4 A~

—HEAFH 1, AFEH 1 THT —FF - TREAAE T RANEH., L¥, F
—FRLEOIE: F—FREL1l. F—FRL2. F—TFTRA3RFE—TFTRK 4, $=F
REOIE: F_FRAS. FoFREG6. H_FRAE&TRE _FRKS8, sbih, ZXK
REOERREAR B, L, BF mAE—TFREAEE m A F _FREETY
NREBE-AHALA;, AF, mANTFTMG AR, wEB 1 FATHEH
¥, F—FREATIE5F _FRASHEBINSEEHMNLA T EH, F—FTARL2S5
FoTRECBENHSBEH/MEA TR EH, F—TREAIEHF _TRL7RiLy
SBEREHMLEAL T3 EE, F—TRAKIEF - TFTRAKSEIN S BELSHINLA Tx4
. I, EREARESE ZTFTREAN, BAFZFTREAEERA —/NBAE 0. &
NHREAFEZGANTFRE(F —FREAE ZTFREIGESNEFTOMIELTR.
HRBRTHE ISR, ETUARABANTARAK (F—FRERFE TFTREK) ¥
REHBARE, BRAANBARE S A HARL90°,

WEAER 1, ML TX] O Ee BT —ANFH 82, ZHH5E20H
N5 B, AR EFToRADSNERRFE —TFTRERS ZTFTRE&. EZA5E
20 B3 R o Bent, THRBIR T GRAETR S, wEB 1 PRI SR 20 RS
F—FTREBRFE - FRAEGAFHWHE A a: b; HPa. bAEL, 4= 1. 2. 3. 4

3



10

15

20

25

30

35

40

WO 2020/243885 PCT/CN2019/089874
F, EEARKE a. b BT AARE E R EF R RATIRAE, wa=1. b=1, W45 % 20
H—AF i,

AT ERREGERBRT, FE2H —FTRAEARF T REKAT OB AN
FERE EMEEEAEIRT, B, F—FTREARERFE ZTFTRAEAN, RAF—TRK
B F T RERAEA B 6915 5 69 A4 TR 84 7 N ARAF R AT 69 R E 45 8 A L BAT IS 0%
AEERZINE TR TSRS 30 RFING. ZAME 30 TAAMFT LA LFXK,
KA LATAZIBARGLEH ., AREFF T RERAF T RELSM H091E 56948
EARE, EH—FTRERE —FRELSETH, EFLLIREIE QL EA
MR A KIS . 128 HEEeg A, LRAERL P AT REREBADE 30 LA
—ARRERTE, EAVIREARUTAERZS —~FTRAAF T REAEMEILE
EILAGARILARR BP AT, B AR EN, LT ARMAF— T REA T REH 58 L
AR 30 5B 20 /7% E, FHLBLEELEAN T REE BN HBHE 30 #4745
AAET G R AR LR BRI, el 1 AR — AT R EE G BAE 30
A 180°#48 2% 30 Bf, AT RAKLATE T 694812 £ 180°, EEIIZ 548 £ 180°
BRI A F B PRAAN T RES A EE-NBHAE, T EANHAE 30 955480 %)
HA+90°, sbif, AT RAELH A5 e94845 2 452 180°, B sbie KW i %564 R A%
AR 30 5F R&KMAT X AT RIS E F @ w, BT AR RS =T REx T %
B BANE 30, LT UARAAANTRES AN EHAHSAE 30, BRAMSTRENBAE
30 89454878 B T vAARIE BAR 69 45 0L d 52

st T HE A M T TX2, TX3. TX4 5oy FREAMWEERE S LAFA Y
ML TX] BFREGEEL ZADLN, REAFH 1, 42T TX2. TX3.
TX4 & BB 5B 20 HiEEF —TREAAF =T REK. I, s FEHEANH
MEAN HEBEGH DB 20N HEPRAEXEN, F—FF—FTREAFHE—TREHE
BRAGBEFY, A F—TFTREEENH BN EE M- (n-1) NF—F
REZEBGA ) BAASBIAAE, P, nANTETMBGARK, wMA 4, @
nTAH 1. 2. 3. 4FREARK. WwB 1 PR, OGS RLETREKGHET
FEHT, BT HEREABI BoiBst e E —TFTRERAS ZFTRE LI E
AR B 1 PR, SHEE U TXI AT 6 h 4 B 20 BT 7T TX4 3t 565
SE20ETHEEME, LREGAN BN E TG SR A HHLT TXI
SR B T 435 20 49 BBl A a: by MR U TXA 5t B 693435 20 693h £ 4
Fe bt % b: a. sbot, BT PRSI BsRINENF —FREAF - FREL
YA ERBIAAR., BELREE 1, HIMNEA TX2 T E 05 20 B LT TX3 &+
FLW 3 20T H B, LF: HMETTX2 A E G408 209 R0 H c:
d, MmAMEA TX3 A G438 20 ) BBkl A d: c. BT R EGR LI R
B P BIEAFAZ 5 T AR 0 R BIE RIR , i B AR E 6 KK,

eI, BT LR RA G HAE AT E —FTREAF ZF RAGEHEH XIS,
BT VAR B by 7 X EARMEAL FRES L EE, wRAEERNSHRALLZ
T, AE—ANFR R A H A AR 305 5 —ANEIM LUK sEEE, £ EK
ZIN, B2 PR, EPHMET TX] 5HMET TX4 X BT FREH, %
FRTAFMAMME 30, EEAREEN, HALT TX] Y dnd@d—NFX 54

4



10

15

20

25

30

35

40

WO 2020/243885 PCT/CN2019/089874
T TXA SR Fh 5038 20 8, MHMLEAL TX4 b i@ — AN FEREHME
A TX1 AT e Sh4 5 20 %4, AP 25K TUAME—ANBAE 30, sbof, ZHM
¥ 50 TXA X RG24 8 20 S N8 12 5 35 P18 0 TX1 X 56915 5 0L B4 2
TX4 KA 6915 55 mAT M2 T TX1 ML 8358 20 A6 12 5 adE: HHHME T TXI
KA AT 5T A BRI IN LA TXA KA 155,

FEEIE RIS BT, AP R0 R0 R B 8 3 F IR 25 Bl AL
. EERBKFRAE, ZRFRY L@ TRFBAAE 10 REFI6. BRGZRF
BAE 0 EHEANHNEALE, EEANEZHFTHAEE 10 ATLHS S M523 2
BHMEA., AB 1 AB2HROREAG, LFE1AE 2 FTH T @A KR
a5, ERTEFRENE, BARERSEGETELZIHALATMILAR, do
B2Ppro, BRI EGETESANGARHIM LT TXI. TX2. TX3 A TX4 &,
15 53 B eGR4 A x<0° x< (90°+0°) . x< (180°+p°) . x<o°. KK 23t
FLAE 5 A o R Hr AN B S T2 T TX 1. TX2. TX3 & TX4 0, 12 53t 5 g 484 4 31 4 -
x <0°% x<a® x<P°. x< (90°+a°) . K 3 X B 691E 5 A0 A A B H £ T TXI.
TX2. TX3 A TX4 8, 15 5 34 5 694842451 4 1 x <0°. x < (270°+a° )« x < ( 180°+B°)
x< (180°+0°) . KR 4% 56915 F A A A B S ML L TX1. TX2. TX3 A TX4
B, 153t A A x<0% x< (180°+0°) « x<P°. x< (270+a°) . HF
o A B¥HAHEHK, BT PRE QA PRALARBEEREEG R R, EF LEETZ#H
ANEB| ST TX]. TX2. TX3 A TX4 B R & ARG R, R 1. HR2. &K
K3 BIER ARKRFF FEE 12008 T KA.

AR IFERGREGRERAEEAN, £FZRFEREGERBEHE, @ RA
HFABANGE 10 RIATAE, im0 F KT B RUR Y 3 ) 8 2k 5 LR R IR .
EERBIHEF RN, KFHHE 10LTHZMETFHEVHSET E BRI
BT, AdmTRFITAR R, T @AW B s A R AT .

Bh, ABE 2 RYREAEMAE. EEKREEZZXFRAE, TABLRELY
FRERBEBEREAGER. wE3IFHT, BIFTHTANRK, 50 AHLEEIET
M5, W L5 5T 5] 6B RIR T BB F IR 69 5 XARRE], B sbiesbd L5 4 4
AR, #EL5FH 3, LF LES 4R 447 TRAK, £F, HATFTREAGINK
ANNS (WA FE—FREBEANGE ZTFTRAEK) , AR LA EE 2 P69% —TFT R
1. F—FRE2. $—TAK3. H—TFTARLK4. F_FTRES. F=_TFTR&L6. %
ZFRET. BT RAS. AT RATHHRFHBHEE 10 LAFHEMET NS AT
AN, BB RRA AR R A WA, REEEHAARESGWY RIWA KK, FELENT
RE (HF—FRERF _FARK) BARABIA, BEMBHE 1T, +45 FEXIMHRE
2T, Bk, EMF|3g 5k 4¥2T2R, B2 120 ZHRGE, RN FFTHEA L% E
th—A~ 4*¥2T2R, FAANEFEE B E E RIREMm, SR —A 4%4T4R 94K,

LE2REIZEREEREZEN, TABEHFHME 10 AN S AMES
HATA BT R RE MR R BRI, e FHBHEBE 10 B L FHAANET B R
F—AE5, BAIAANET EMmBRE ZF5. BREMH KRBT B 4 F
B, HARKEEHFHBAE 10 KR 1A= 2 SATHAFB] —AN4LE 6937 69 K K,
HR 3 An 4 HATARAITE) F — AL FT AR R, S, EM7 &Rk 4¥2T2R 49

5



10

15

20

25

30

35

40

WO 2020/243885 PCT/CN2019/089874

BEXER T 2%2T2R, B A4y, 3T FH5]42 b1 &k 69 4%2T2R $9 B XL T
2%2T2R, K FAAED|BEH e E 2 RIRE I, I R—A 2*4T4R 694X, L LI
2¥ATAR MR R TR ZAM 5 E, FEBROANRREZGTEAR.

G, BT B 4T e oLt BT AR A Ay T X AG 8 RIS, i F 5 40
RI0ZERATFTHRAPHOANETEMERFOET. AR ZFOETLEAINHNMET
FIRTI R —ANER. Wl SR, BMARKOKFTHEE 105E 4 FAHRGAANK
R AATAAIAFE) — AR 0T Gk Rk, LI, B A B R 4G 4%2T2R 4948 X 440 A%,
T 1*2T2R, RBAeg, T FH74 2 d1 Rk 4%2T2R e9 X4 T 1%2T2R, H
AT E LGB 2 RRE M, b m—A 1%4T4R 6942 X, dsbE I 1*4T4R 4948
W%, FFAERG—ANRREZGTLEAMAR.

LR, RTHE 4 RRB S ERIRT I, LT oA RAFw A B R =Nk
st RLAE 5 HAT B, ek 1. AR 2. R R 3 xR AG1E 5 AT B e R — AN 8Y
F5, RFEWER2. AR3. ARANEHETRATE MY R—ANFOE T, i,
BANRETR— DN ERABR—ANERR.

4R ik R AN IR RATAL A — AT, AR R e R 6 R REE T AT R 3
NER, wB6FTH T, EB 6 FPEHENHMEAERBENTREGFTXER 1 P T8
FRME, ERABEHLE., EB P TETRAZAHMETHLEMN, ZAAHMET
SR A TX1. TX2. TX3, HEANHF LA HERET — A48 20, ZHh4 % 20 4
B 6 o bk ) 45T AARIE F AT T, w6 AT R 698 L U TX1 5T R 693 4 35
20 B 3h B Ek B A a: b, AR T TX2 XA 69 3 425 20 69 3h R 5Bkl 4 cd,
SR TX3 3T GG 2h 558 20 69 5Bkl A b @ a, @B id% B 6948 7 09 3 £ 5
P IF1E BT AR E R BRI, KA B E X TN RR., £EBEHH %20
8 h B ok, Hofeysr XELE T REGH 5 XA .

ol 6 PRI, BREFELENE —FREABHT, ZAH T REANARH
7, BAReg, w6 PHIw, HMELTXI A EANTFRESHNASE —TFTRE 1A
FoTFTRAAFHALATXR A HEANTFRESANAE —TFTRE2AFH T RAES.
HAEATXI M EGANTRESANAF —FREA3AF ZFTREG6, AR LETR
KHFIRETN 0, ZAE —F REAMARES, BEAH —F REMAHES], B AEHS
B, BB FFRAEARXIHAS, w6 FPAHITFHROFRENGHNF X &
—FRAE1l. F—FR&E2. F—FRA3. F_FRE4. F_FRKS5. $=_FX
2 6.

Fe st Rk BB INEAT Hh  B b B o aT, EH—F RE G HT
FEEET, AT HEREABE A B o RINTHGE —FRERS —FRE& L6 E ik
BIARR; B 6 F A, AL TX1 X 4G54 2% 20 BATINE 7T TX3 & & 69 7 4
B2 TFTHEMS, BREGAANAD > RGFHEomILBI 55 A HMET TX1 3+
R 538 20 B9 R BBl A a: b; @A INE T TX3 T894 5 20 693 E o e
FeBlh b a. AT PGB ESTLG A HME T TX2 3 E 63458 20
S Fm A o d. BILIR E 699RT 69 3 F 4B b BIEAFAZ 5 T AR T 69 K 3R3% 5%
TR, i B &R0 XK.

B 6 PT a6y REST A ZAE K, oA B R 1. KR 2 BRR 3. ARHATHFK

6



10

15

20

25

30

35

40

WO 2020/243885 PCT/CN2019/089874

WA, FA R RAT B 5 AL B ML ATAIME TR . w6 FF=, KR 14T
FLAE 5 A o R B N B4 9 T TX 1. TX2. TX3 B, 12527 f a9A845 4R A x <0°.
x <120°, x<240°, R 2 3 F 845 5 A4 A M ANF £ T TX1. TX2. TX3 B,
?%ﬁﬁmmﬁ%%%:wmoxqwx<w R 3 XL 694E 5 A R N B A T
¥ TX1. TX2. TX3 W, 1253t Hegtaia oA A x<0°. x<240°, x<120°, &
bR AE B A A B S ﬁﬁm TX1. TX2. TX3 B K& mAGERRH +, KKk 1.
AR 2. RRIAARAFFIFEZ 12008 KRA.

ERAER L. ER2BERINEGETH, RETEHRER 1. KK 2. K
R3BE 120 BETER, WBTT-ETHANMRK, 204 LEETHS, @ L%
5 T2 ey BRI BB F KT 05 5 XAAF, B sbod L5 A G347 509 . @4 A
W7, £+ LB ash 44T RE, £F, BATREAGNEASA, dAR LS
ﬂﬁﬁ@6¢%“*%i%1 F—FRE&2. F—TRAX3. F_FR&4. F=7F
RES. BT REK 6., BHENTREM LR FHMME 10 L4869 % M5 89444
A, ﬁbﬂﬂ'/{é&ﬁ%é@/ﬁ*ﬁf—/l\, REBITHAERASBRT ZI =k R, FHEAN

FREELA WA, BABAE 1T, £ RA BB A +-45 E&xi#&%ﬂi 2T,
Fk, B34 ES 3%2T2R, B2 120 EHREE, RN T TR E
AN 3#2T2R, FAANEZHEEEGE ZRREM, W R —A 3*4T4R 94K,

FEEHATREN, B S FHR, AARFHBHEBEI0ZEATHREFHANMET

EmFRE ZAZT, A —AMMETFT ABLZI ML ALY, BARE I R 60 H R IK
H4old 8 AT, BARKLEHKFAAE 10 H KRR | F= 2 FATAAMIFE] — /2649
gk R, Sk, EMES bR ke 3F2T2R a9 XL T 2*%2T2R, R A4y, *FFTF
M 5] 4% oy B k69 3¥2T2R # AL XS5 T 2%2T2R, ¥ AANEFHEE L 9B 2 RRE
I, TR —A 2¥4T4R 89X, B3bZ I 2¥T4R R H AT R TEWM F £, HFAF
R ANERBLZGTCEME. EB ST FHRRFT AKRERRT, EATAEH
FRP TR EENGE.

ARTARF B o bR HMH, i, BARKRYKFHBAAZ10HB KR 23
WATAI I FF | — AN TR R R, A FXEB 9 AT FMEL FRXAAEN, £
AR migiE,. EE O TR RFTERRARRT. EATEATFTAF A
BEENYX.

Bt FRBGETAEE, ﬁ,uyﬂ R B, =T A8 3 40 F R 5 ALK 49 B
/\%Bixié&ﬂi%éﬁ/ﬂiﬁﬁw T, RERRTFTREAMNRES XN, A ERELAR
PFLEMETTR TR G RAEMHE

BRI, AR A kiﬁ’ﬁ#? —Hp sk, ZASOFELAME-AYREK, /ﬁ'—v"fj
AL B, T oAl i 3 F IR 5 BLRRT 69 Be &k BUE R & E A 69k R AT 404
T JE RBE R MR TR ALK GER M, ﬁﬂ%uﬁﬁ i&%&&ﬁ%
AN, BAANRAKEEZF —RB%. wB3RAE4FHF, B3R NERINREELZR —R
/I MR 4T4R.

B, ARG EARAR T oAt R F E AT EA RS A2 R A R AP i e 4
AAFLE ., A, MBEAP TSR TEAETAYFAANEZRALFRHERY
REZA, MAYHFLEROARXI LR GFEREA.

7



10

15

20

25

30

WO 2020/243885 PCT/CN2019/089874

R F] FE R

1. —FrR&, B4FEET, O MAARENSE —~THERSE _TH, £+, F—
FHEOIEEFHIN G NANE —FREK, T ZFHaEHE7 H5 69 N A EEH 48
BeH _FR&K; L,

HF—ATHF—FTREACEMANE —FRE, B—FF_FTREALIEMANTRE,
BE—THFE —RESE—FH _FREHINR—IT; BF mAF—TFRELEF m A
B FRABEY S BEZE—NHMEL, AP . NAHOBAREK M AT NGB R,
m AT ET M A RK.

2. AREHAEZR 1 FEGRE, HHFELET, #—HF—TREAFHF—TRA#&E
BHISET, FaNF—TREAEEN DS BGAE5 5 M- (n-1) NE—F
RAEFO D EZH oI, EF, n A D FTHFT Magh AR

3. RBERAER 1 TRYREK, EHEET, IRARETQERXFHME, IR
BFHAMBELBENMETEE, FRATEANEMET I ZeHmExT, ¥, Af
RPFHAABERATHRALENMETFHEVHRSET EMHRIAET.

4. RBEBAER 3 TR RE, LHEET, IR SEAMEFTHNKAHTEA, ik
BEBMBLRATFHEEPIHEAAMET EMBRE 155, ¥ FINAAANMES & TR
% Z1E5.

5. HRIBERFNFRIHAGRA, HFLEET, HEZANMEFTHANALAEA, FFE
HFHAMBELRN THAEFHINMET EMBRETET.

6. IBRAZR 3 LG RE, ABEET, FTEZAMETHANEY ZA, T
BFHMBERTFTHEFTHAAAETERB RS Z4EF.

7. AREARFZR 1~6 F—RAT R REK, LFEET, BAME T4 E LA E H/4
B iR A4 SR 70 4 AR R

8. MRIEMA|ZR 1~TE—RT R REK, AFAEET, BAS T REEZNH
EASAR B A 180°45 40 3%,

O, MABERAEZR 1~TE—RAFEGRE, THFELET, ¥, FERANAHALL
ZW, AR EAG R EHBIEIBAEL AL TG R,

10. —AF ks, H4FEET, OERAAZR 1~0OE—TAPTEY KK,

11. ARER A ERK 10 TR g sh, L4 E T, TR RKGNHAAEA, EAA
REREEZF —R K.



WO 2020/243885 PCT/CN2019/089874

Tt e ™y Tud
"‘“‘“"“’"““‘""’"'“"“"“'"\‘,“‘,:i‘":’;{““““""’““"‘“""“‘”““""'“’“‘;’
o o3+ BB SR ET e ;

*SS‘QQ’»’SSQ@-@{Q‘&-“SSQ&:{’&-’BS‘Q&&SS@Q’&&&SQQ&@SQQ@&&SS

‘,‘ $§'}*‘¢3? §/\/10

o

| o) :::::::::::::::::s::::a::::*“:m
oxad® +2) CCLIBY BT SR )
f el XKD x“:%“ x*""‘i’i"*{:" i

1/4



WO 2020/243885 PCT/CN2019/089874
102 100
'Eféﬁ;—’i‘?@"' ______ K
f>}€§ s @
£ 3¢ 3¢ bt 3¢ 5 c3d 1 NN

.ﬁA%dxxx%

P4 %%ﬁ@%%%
'M3%£%%%%
%Vﬁﬁ%ﬁywﬁf

E 30 338 M

¢3¢ 3¢ K 3¢
KR RK KKK
SRR IR KK
3R R KK

e

"‘“é%?’i%% KK
%%ﬁ&% %?&Q
R A RHARAHKK
ywﬁi %%ﬁ@@

S FA

KR H KR HXK K
i%ﬁ%%%%%%
MR AR R K K
R IH R KKK

SR

PSP FES
K EK KR KKK
KPR KR KK
M H KRR KR X

2R

= =D
o ~
K 3
WHRI+2 P 3+4
((/QD

n.-:-l

o,
@”D

WHR1+2 PR3 +4

K 4

TWHR 1424344

@

it

——

Wre

TR 1424344

(I

./

K5

2/4



WO 2020/243885 PCT/CN2019/089874

|
|
|
1
o >
|
|
l
|
! Ty
| e
i s
|
|
I N B
Tx1 Tx2
Wkl x<0c x<1oe x<240°
&) x<<0 x<<0
Wy x<0° x<<240°  x<<I20°

———

KKK KK

EX%xxx% Qip
SRR KKK
%%%X%%iﬂ El‘}

e s

e —

HRHRRK,
503858 54 ¢ @ggp
:%xq\;;f\v/)%?fgl

KKK

___________________________

—

/7

3/4



WO 2020/243885

P e —

PP

Krleg

KK KK

33 K
H IR KK

__________________________

P e e e e

RERKRK ﬁy
TP EYe

%%%%%%ﬁ(“ ¢ -)

5 KRR K

KKK

5% 3¢ 5€ 3¢ 3¢ 3%
KR KX KR
KRR

HERRKK,
KRR RXY
KR KR
HRXREXK

PCT/CN2019/089874

BR1+2 PR3

=

W1+ W3

/8

R R2+3

AP x)
A ¢©

Pl podio+3

= O

/49

4/4



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/089874

A. CLASSIFICATION OF SUBJECT MATTER

HO1Q 3/38(2006.01)i; HO1Q 21/24(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS, CNTXT, VEN, USTXT, EPTXT, WOTXT, CNKI: J%5RIRTE, A, HHl, 507, B3, W, IR, B, X,
I, R, [, Th4r, TR SED, #4H, beam forming, DBF, anolog, digit, vary, adjust, beam, coverage, area, antenna, array,
divider, splitter, power distributor, phaser, shifter

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 107196684 A (SHANGHAI HUAWEI TECHNOLOGIES CO., LTD.) 22 September 2017
(2017-09-22)

description, paragraphs [0039]-[0098], and figures 1 and 3-5

CN 102812645 B (HUAWEI TECHNOLOGIES CO., LTD.) 05 August 2015 (2015-08-05)
description, paragraphs [0028]-[0086], and figures 1-10

CN 200950586 Y (COMBA TELECOM TECHNOLOGY (GUANGZHOU) CO., LTD.) 19
September 2007 (2007-09-19)
description, pages 3-7, and figures 1-5

A CN 106033989 A (CHINA ACADEMY OF TELECOMMUNICATIONS TECHNOLOGY)
19 October 2016 (2016-10-19)
entire document

A WO 2015082000 A1 (ELEFONAKTIEBOLAGET L M ERICSSON (PUBL)) 11 June 2015
(2015-06-11)
entire document

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

*  Special categories of cited documents: “T” later document published after the international filing date or priority

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

«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step

«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . & document member of the same patent family

the priority date claimed

Date of the actual completion of the international search

16 February 2020

Date of mailing of the international search report

04 March 2020

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/089874

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 107196684 A 22 September 2017 WO 2018177142 Al 04 October 2018
EP 3591857 Al 08 January 2020
IN 201947038066 A 27 September 2019
CN 102812645 B 05 August 2015 EP 2538578 A2 26 December 2012
KR 101392073 Bl 07 May 2014
RU 2013114983 A 10 October 2014
RU 2530292 C1 10 October 2014
WO 2012126405 A2 27 September 2012
BR 112013008172 A2 21 June 2016
WO 2012126405 A3 07 March 2013
us 2013278460 Al 24 October 2013
CN 102812645 A 05 December 2012
us 9673882 B2 06 June 2017
JP 2013531434 A 01 August 2013
us 8462047 Bl 11 June 2013
KR 20130142105 A 27 December 2013
JP 5324014 B2 23 October 2013
EP 2538578 A4 04 September 2013
BR 112013008172 Bl 23 July 2019
IN 201203464 P2 26 August 2016
CN 200950586 Y 19 September 2007 None
CN 106033989 A 19 October 2016 CN 106033989 B 17 September 2019
EP 3270524 A4 07 March 2018
™ 1595759 B 11 August 2017
EP 3270524 Al 17 January 2018
WO 2016141782 Al 15 September 2016
us 2018062722 Al 01 March 2018
™ 201633737 A 16 September 2016
EP 3270524 Bl 15 January 2020
us 10014922 B2 03 July 2018
WO 2015082000 Al 11 June 2015 EP 3078076 Al 12 October 2016
us 10205235 B2 12 February 2019
us 2016308279 Al 20 October 2016

Form PCT/ISA/210 (patent family annex) (January 2015)




Efrte R iR &

I B B IR 5
PCT/CN2019/089874

A ESIRbaES

HO1Q 3/38(2006.01)1i; HO1Q 21/24(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
HO10Q

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

4, Thor, ThEATEE, #4R, beam

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS, CNTXT, VEN, USTXT, EPTXT, WOTXT, CNKI: & SRR T2, IR o Al 28, 54, 2, oAy, i, IR, /B %, X1, 4
forming, DBF, anolog, digit,
divider, splitter, power distributor, phaser, shifter

T, Rk,

vary, adjust, beam, coverage, area, antenna, array,

C. HEZH
%k Ay SIS, BB, JREHMHREE AHR BRI ZE R

X CN 107196684 A (F¥EHENFARBIRAT) 20174 98 22H (2017 - 09 - 22) 1-11
A 5 10039]-[00981 B¢, E1. 3-5

X CN 102812645 B (4N ARG AT 20154F 85 5H (2015 - 08 - 05) 1-11
B E[0028]1-[00861 B, E1-10

X CN 200950586 Y (R{5HE{EH A MERAE) 20074F 9H 19H (2007 - 09 - 19) 1-11
P E3-7T, KEl1-5

A CN 106033989 A (H{ERI2EH RWFSTEE) 20164F 108 19H (2016 - 10 - 19) 1-11
Eoe'a

A W0 2015082000 Al (ERICSSON TELEFON AB L M) 20154F 68 11H (2015 - 06 - 11) 1-11
Eoe'a

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,
“A” PAARRAIFISRIZER TIE R — BRI A RO
“g” EBEEF'%EIE‘J%iﬁ‘zﬁé\\%ﬁﬂ‘lﬁﬁaﬁﬁ%ﬁ%ﬂ

“L” ATREXTULSCAN S IR BE R SO, BOM T o — R S
E’J/W‘EElﬁﬁ%I%E’Jﬁ%‘lﬁﬁ%lﬁﬁmﬁﬁ%l)ﬂﬂﬁiﬁ (G IERES

i B )
WREOSKAT. FH. BRI A T8

AT B SE T bR #iE HEIR T BT R OLSE A H RSO

“g”
“p»

“77 EHFHBIER O 2 e A4, 5 RiEARIRA, (B0 THERE
R 2 B B B A i S

“x” FRRlAERII AR, BME LSO, NEEREFIRAAR

?ﬁ%ﬁ' R AR RSN

E[

“y” fF ARSI, B2 7 il 2 2R A e f

LG g 0 AR AR 508 i 2 LT, KRR K
Eﬂ/Tﬁﬁ@J e
“u” [FRBRERMEISTH

IRl B iz 2R S o e A ) H 341

V] oz B4 5 M 2 1 341

o [ b BT e X B IR i 65 100088
fEEE (86-10)62019451

20204F 2H 160 20204F 3H 4H
ISA/CN) 4 R FOHl 25 Hu bk ZRE R
] B 2 50 R 2 4R) (TSA/CN) T

HiE 500 86-(20)-28950460

PCT/1SA/210 3 (58271) (20154E1 1)




R H S
XTREERNESR PCT/CN2019,/089874
Wit 4 8 0 B RS el Gl el

CN 107196684 A 20174F 98 22H WO 2018177142 Al 20184 108 4H
EP 3591857 Al 20204 1H 8H
IN 201947038066 A 20194F 98 27H

CN 102812645 B 20154 8H 5H EP 2538578 A2 20124 128 26H
KR 101392073 B1 20144 5H 7H
RU 2013114983 A 20144 108 10H
RU 2530292 C1 20144 108 10H
WO 2012126405 A2 20124F 98 27H
BR 112013008172 A2 20164F 68 21H
WO 2012126405 A3 20134 3H 7H
us 2013278460 Al 20134 108 24H
CN 102812645 A 20124F 12H 5H
us 9673882 B2 20174F 6H 6H
JP 2013531434 A 20134 8H 1H
us 8462047 B1 20134 68 11H
KR 20130142105 A 20134 128 27H
JP 5324014 B2 20134 108 23H
EP 2538578 A4 20134 9H 4H
BR 112013008172 B1 20194F 7H 23H
IN 201203464 P2 20164 8H 26H

CN 200950586 Y 20074 98 19H T

CN 106033989 A 20164 108 19H CN 106033989 B 20194F 98 17H
EP 3270524 A4 20184 3H 7H
W 1595759 B 20174F 88 11H
EP 3270524 Al 20184 18 17H
WO 2016141782 Al 20164 98 15H
us 2018062722 Al 20184 3H 1H
W 201633737 A 20164F 98 16H
EP 3270524 B1 20207F 18 15H
us 10014922 B2 2018 7H 3H

WO 2015082000 Al 20154 68 11H EP 3078076 Al 20164 108 12H
us 10205235 B2 20194F 28 12H
us 2016308279 Al 20164 108 20H

PCT/1SA/210 R (FMIREFMM) (201551 )




	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 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

