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(57) Abstract: A standing wave detection apparatus and a communication device. The standing wave detection apparatus comprises a
signal strength detection circuit (11) and a controller (12). The signal strength detection circuit (11) is used for using a receiving link of
a receiver to obtain a forward power and a reverse power of a transmitter in a transmission time slot so as to generate a corresponding
forward voltage and reverse voltage. The controller (12) is connected to the signal strength detection circuit (11) and is used for receiving
the forward voltage and the reverse voltage so as to obtain a voltage standing wave ratio of an antenna, determining, according to the
voltage standing wave ratio of the antenna, whether to adjust a transmit power of the transmitter, and if yes, adjusting the transmit power
of the transmitter by adjusting the value of a control voltage input to the transmitter. By means of the approach, the present application
can perform forward power and reverse power detection in the transmission time slot by using the receiving link of the receiver, and
thus performing standing wave detection to improve the detection accuracy and save hardware costs.

[ L& 5]



WO 2020/243909 AT |10 1000000 20010000 0

SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US,UZ, VC, VN, ZA, ZM, ZW ,

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

(7 FE: PRSI E OB, 2SRRI E RIS S A s (1D ARl a2, fF
SR AT I FLE (11D F T2 A S i BSUR FH 2 SR L Ay 1 e e s R B A S LR T 170 B3R S ) B, AR OOk 2
(RTRT P RS AD S i i s P (12) S{E S sm il e (1D 8, T3l s m fE, B3R
BURZ DR BER b, FEARAE L 10 v I B W 1 R A LI A S T, 2 TR P A S Zh 3%,
O3 o R o i N 2 A SR LI 2 P I AR R R S FL A A B B R I T3, A HRE RS A R I BUR)
PR B OB RS HEAT B () DH 2R s ) DO ZA0 B, ARTTREAT BRSO, SR iSRRI



5

10

15

20

25

30

WO 2020/243909 PCT/CN2019/090009

—Fr BB R R B AEAE RS

[ HARA4RK]

AW BABAT FARANIR, BRI A —FF IR AN K B BGBAE R
&
[#%HEAK]

AT IR GG INL AT, LERKARLST R, AT RPH
R AE TR M IE T RIR OB F G, BFERBARE
B| R &3 0 Z 8| T8 & /R 32tk (VSWR, Voltage Standing Wave Ratio )

o B4, STEEOR AT R AT MdE, % 3EkaE K FERAHME T ARATE, K
BR %oy F 2R K W7 T 3k b 75 KATHR A7, B /i BE SR AR I A R 32 L) 3 28 2K
E O A EXERGEA.

AW HFOLPALERBAL T LI, ERNKH EFRERF, TAFK
o BB R TR R A 6 RATEE A SEATIE AW, 2 & sb 7 iAASE A T
st A HATEF TR A (DPD, Digital Pre-Distortion ) &/E# A%, W
¥ K 04 #0528 1Z ( DMR, Digital Mobile Radio ) /= & £ & #£ 4T DPD
B, MUK RRARIEE; WM E FT DMR 4% & 3Rk 5 X R A
ZAEH AR B A TAA IR T I 6T 6 o F Ao B o BB
Mo, BB T RS, ARHTRKDLRARS, T KA R4S
W Feds ], B mB3HHEEMLY R, —KEATRE, FEREEANM
ERE MK, THERSEAER T, B PR 4 94 (PCB, Printed
Circuit Board ) %3t £ 7, FEHEANMAYE R K FRXRIMEE.

[XAAZE]

KW 2B AR R 04 19 AR AR — AR BE A M K B RGEIT IR, AL
FE B S B T A B 3 AL B MR SR D AT AT &) T R A R 8 2 AR, 4k T
HEATIERAR ], PSRN, T AR K.

Jy f ok BRI AL, KRR R AR T R AR AP I A
FE, ZHEANEE QEETIREAN BB e 35, 1555240

1



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

o, BE ) T AR S B TR A R ORI 4 B A A R BCR ST ALY BT 6] 3 B A
R &, vAL AT AL GG AT 6 B Fo R6) R 424 35 5455 5% A
W HAiE R, A THAAT S B EF R G Lk, GRIRR &g W R IR L,
FARIE R K40 BRI F B B TR A Ko &, R, NA
BN RS AGG 35 6] S EAL A B S ALEG KA &

AR AR, A RA D — R ERARE—FFEF
k&, ZBEREOE: F—FE. BEEMNEEURSE F £, F—
TR oA E L. BBEANABRR ZiEE, AT ELS 58 L5
5 RERA EFKH EFBEEMNE KK, BB N E 55 5 B
Fo AT, A T AL B IR R A 3L e HE A BA TR IR R 4R 0 &, R
Bk, JRARIE B RIE LA ER G R F;, FoF X5 B A
SEAL, A BRI M L E 5, AT -38 LA BRI E
Hop, BEEAANEE QEE T REAAN B RAdrs B, 125 REANE
B& R T A2 B B R A R 3B 64 J Bk BE R BRI AL GG BT ) 3 B A R
W E, VA SRS RTE W R Fe R B R 42| B 5143 5 R AN @
ik, ATEMATSR/ERRGEE, ARIRREGE/ERKL,
AR R £k 09 & R BE 8 bb | BT R TR R A KA T 3, &R, ME%E
N BB ALY ) i R AR VA R LR R S

it FiA R, KRPF6OR AR AL RAZTEREAN
B A ) ALY B B, AR IR A ALY 145 5 28 5L 64 A0 16) WL R e R
6 R, Fad it ar ) B RBRATS B Ef R G R, A RE R
BEk b, ARIEIZE RPN R T E AR LIRS HFE, R
F AR LS B AT, WGBS N B A ST 4 ) R R
PE, AL RS E M R A BCE, B A K S B R A B LAY
BB AT AT 6 ) R Ae RS o AW, 4k T AT KA, RS H/E
ORI, BT AR EMAERS, TS T AR RN

(AR ]
AT B RGP KA T B AT R, T EE LA



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

R FTE B G BAE T LA, B Sk, FTaHE T A
AR R 3 6 — L L3 5), 3T T AAURE @R ARAT RV, ETATE
Bl F A ATIR T, BT AR X S i B R A7 ey B . o

A 1 AP IFREGIZEAENEE —FHhpIGEMTER,;

A2 RS HEREGBIZRE—FHOGEMTER;

B 3 2APFRMEGEZRE S —ERBNENTER.

[BikE85 X]

T oL AT IHERG T A, AW IFEROFHFARTE
BATHR . R, BAR, L e) ERAULE AT H—IH 5 F
], ALK, KT AR IFFGERG], KRG EFHARA
R AR MR M6 57 S AT T PTRAF 09T Atb 2 360), #RE T K
W IE R 6L E .

AWE 1, B 1 AASFRAGIEEANEE —Zhpl0EHhTE
B, ZIEAEMKE 045 135 5% N 034 11 foisd 3 12,

F5 3R BRI 11 AT AL RARZBIN (BFRTE)
BN R ESA (B P RTE) 9 R RGO E, AL R
S L 4 AT ) R A R 6] R

E5 R EAMEIE 11 TAEELMIGIEAATIE, ERHTEA,
EHAGR LT RE (BT ATEH) LBHRES, BRI TERSRIE T,
A5 T 3R BAR I B8 11 5T vA F R 33 UG FE AR B8 R R IR A ST LR 3 89
15 g%, HHEhFm b EL,

EH B 12 BTN ER 11 #4, H TR 8 ERRE
WE, ARIRR KRG8 ERIER L, FHARIE R &Ko &R JER b F| b7 2 5
BRI E IR, BFZRNELFNAG LI N E, MNRERANER
S 4 ], SRR VAR B K S ALY R A &

W R BE R OAS M 6 TAE R I SRR AT m S B R R @) S F, AR
4o F Xt B o R E b VSWR:

VSWR = (1+T)/(1-T)



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

HP, THRHIEZH, RIEZHT 5 RGE/EFF 6 & E 6 ALK,
E b,

BABRIRBN AT & A g @) Bk, 35455 12 feasdidit 5173
R &G R IR, FARYE o R BE R bk P B E B R K ST AL R
M, R T B PELNIG LA E, MR 12 TAREH
ey drF e R L, wRPIRGERZE ZREELMIG RS E,
P B 12 T IR R e ) B R A R OR B AL KA T &,
AEAFE IO R AT 2 FARYE BARE AT R, DA B B A A IR

JE R ST AE 532 AR B34 11 AR B AR 9%, DAIRER
ZATAS B AZ T A GG AT B E A R 6 B E; Bt al B 12 RN
e SRR e e /A, HEEREZGR/EIEL, ARIEIZ R EIEE LS
Wi AT T B LN R F, o RE R ELFIEG LA F,
JUECREREE-S I NER & R ECR I NN N EE Y S oy S
FABE, @it LSRR AR B B R AT S S B R
DEKN, Y BATIEEASN], R G SIRIER RN, BT A
WAL, T T AR R,

W AFE 1, Z45H) 8 12 s8R IE )k kit BB Rk w3k 121,
o B R, 35 122 VA B o B W 8k 123,

o R G Rl Bk 121 BAE 5 R A BB 11 HE, A
FEEAT GO ERRGEE, A /RER L, Pl R E LR
TR FH& AR, F A ey s R K F Ik B R R b,
| & 3% e oy By 48 A 4h o BB A L B4 122,

EP G 122 H A H ERR B GrRiEE, AT EE
WE|F#EF GRS, TN FRR BG4 @R E A TR
EAE, £, R eEEKTHR wEA.

Lo B 122 B EAE S R4S, R SRSEM b
B 50\ d 3k 121 RIRE) 69 B AT & R JE kb K F A SRRk, BT
BAT S F B KR, A THIE 5 LS, TARRHIE T 9 LM %,
ATEAR B AT 20 2, e R R R,



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

—F ¥, KAV AERREZL Y QE—ARRE, HERES
P& 122 694 38 5 e AR GO AR RS, B T e d o R E A3 R 5
WE B E, E—BARZEST, AaREAGREE, K EA
B, A 122 695 % S B ROL AR IR, AR H) R E AR &
JE, Ainid 3T R k) b R A R R R AR B Hr i o &,

HE BN R 123 53] 512 F & EAN B 11 AR ) FF%EE %
122 #4%, B FRBAZTREANGIE 11 #rd e9a @ 9 E, AL RFTH)
FE, FHMEGHERZLTRKTHESER, BaahE TR E,
Mizﬂﬁ%$%i‘%%$%%%%um

B oy B M ) WL 9% 123 HI W7 RIR B 69 BT &) ) B A TR FR I &,
ﬁﬁmﬂ%m@%$k%%&%$ﬁ o F WA e R4 123 K kR o R
QGG 2h T BRI 122, ARAF I R EE 122 RN B R AT
B Th FR K Bt b W EE, DA LA KIS ThFE,

@it e R LT B S R a4 121, HEREEEL 22 LA E
M ¥, B4 123 AR ML A ALY K AT ) FAe 4 AT L R IR R R T AR R L
BAR, BAEERTEE, W#idshREgd ik 122 ks s L Hpe o
FERRBOE B R, Aidz G LAV LM E, B HUE T 69

S E, AN, AR RIT KT b R AR

ARE 2, B2 2Ry FRMGBERE—EHRPGEMTER,
FIBAT KA OFE: RE& 21, K422, BHAM23. F—FF £ 24, ik
A E 25 AR ZHF X 26,

KRR 21 B TR A B 5

EAA22 5 R& 21 ¥, ATARMFFES, FHARK 21 #K
HIE 5 R AT+

B 23 5 R & 21 F8, A TEISIMES, a4 5E 5 247
A3, uﬁﬂ%%ﬁ%;

—IF X 24 4R 5 RK 21, KA 22 AR 23 iE4, LA
fﬁi%ﬁ%%&i%ﬂZZ%i%Zlﬁ%ﬁ%&ﬁ%%ﬁ%&ﬂ23
5 R 4& 21,



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

BT A T RSB IR AR AL 23 6948 aE Rk 231 RIKIR
ME AR AR B F, LA 22 Fad il 23 £ —R KK 21, LI
22 FadE AL 23 AR BT AL T IARRA; AR ERG T, SAS22
FadE AL 23 R E AR R K 21 B, TS —IF £ 24 A0S B
23 %4, IEHH T K 24 RS AT IRAL TR AR, MBI 23 A
B AT IR 3O 5

BERAME R 25 5 A 5 R HH 22 FedBlpL 23 4, A TFAERS
B T R ) B 23 G AE A 231 FRIR R £ 21 #9 &, R BRI b, SHARIE
W, R 3 K bR R A AL 22 69 K A

B IR 26 2R 5 AL 22, B 23 VAR BE AR MR E 25 %
B, BT 58 AHA 22 5REA MK E 25, EFHEANEE 25 7T 1A
WAL FE 231 BBk A R AL 22 89455, SRATAER O 23 AR
MAE 5

BEE AN B 25 Q3555 iR AN 34 251 Fedi b R 252, 155 0%
JEAG N 34 251 HEEAE RS 231 Ak, TR A M B 251 AT AL
S B PR R AR AL 23 B9 B AE 94 231 FRER R SFAL 22 49T ) T B AR 8]
A, ARSI e R ARG W E; 46 E 252 54EF 5% EAAN
w4 251 EdE, A THEKATS SERREE/E, UKRRE 21 698k
BEyk bk, FARIE R K 21 &9 SR BE Ik b | Wt B TR AR K AL 22 69 R St h
F, FBEBPELIH 22 R E, WA N E LML 22 6514
o, B VA B SR 22 89 K AT A

BITH—T K 24 HBASA 22 B REK 21, FEEITH22 69K
A5 5 5% E AR M d, 74 251 18 i HE AR BE 231 FREA STAL 22 éﬁ-\ﬂ:%%ﬁ
JFLE A6 &R A R 6 R 4R H] 8 252 ARAE AT ) R AR ) W R A
R 21 69 RIER L, ARSI BRI L P B 2] E 2R %&M@ 22
B RS R, EEREIN R RS 22 G35 ) b R A R AR AL 22
BB, AZIFEII 22 ORI A F L AR, ERATIIRA R I
23 éﬁ«fa‘}ﬂié&ﬁi 231 BATHIE) ) FFa R 6) T FARM], Yk T BHATIE AR
n, RSENAFE, BT AR,



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

AE 3, B3RP FRMAGBERE T —FaPGENTER,
FIBAT KA OIE: RE& 31, K432, BHEAM33. F—FF £ 34, Bik
Mo E 35 AR S I £ 36.

H—IF K34 AHh kT K, F—F K3 E 5 RE& 31 %,
B w5 K ATAL 32 et b sk iR, & =% 5RO 33 69 SR E 4
L% —sh 5% ZanEat, R& 31 A T3 ZAGHIRET L
St k, BHE—sE5E =shdaEr, KK 31 A TFTERARES.

EAA 32 QFERAREIEGE T ARG AR EE 321, HEHAKXE
322 a3 w) AHE 2% 323,

F5 ARG AF B 321 AT A LTES, FFRAFTE T AR
HMET, FALAFTESTRAFREEZT AL RBFTES, FHFEFTIES
A B T E B0 R L RS IRAE 5 LA R 8 o B A &

I FERK G 322 A T AT 6959045 T AT K, W& 454 % 323
B T AR KB (9 R 1E T AT A, #Rh ik —H B RE S A
AT B BAE 5 Fe R @) A U5 5, R AT @ 43042 5 Fe R @) 4 3045 5 4%

o E AR 331,

B—F L, KM 32 EOFES —EFT RS 324 B AT 5 A
% 325, MEFHe-2% 323 a9t acs 5 A E A K E 322 9 b saikdE, W
EAB4-% 323 WA @ 5 H —TF X 34 ¢9F i, WEBEE 323
W H B35 5 — 125 KRS 324 4, WHBE5 323 005 484
5% A Bl @ 48654, ME4546-% 323 % 4865 5% 12 5 2R B 325
HAE, WEBEE 323 695 49695 ) R G486, B4 % 323 A
TR EHAE TR EH I TR LREEF 5 RRE 324 5
ZAE T RBE 325, BT RAE 324 A F ZAE T RBE 325 45 A
T AP G #BE~ 25 323 Hr s 649 AT &) A I 5 AR 6 IS T AT R

B 33 LFEEAETL 331 BARSR B AKX KR B 332, kDL 331 £
Ve dERIARE (B RTE) , KRRERKE 3R 9 s & —F
X 34 8495 =k, IRRF KB 3N 5 H I £ 36 495 =
SRR, KSR A K E 332 A T3 65 HATHK, 5=

"Ef
"Ef



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

%%%%:ﬁe%ﬁ%i Ma%ﬁ%%%i%%%m%\%5%“
155 Z M2 324 VAR — FR R xwé&,”;%£36%%f%
5 g e Rk, B ‘%Ekﬁl ‘Hﬁ@xa’ﬂ 5 UATREA, AFR A

g

ﬁ**%%VEHHH%%%*%E%Jﬁ%ﬁ6%%2%ﬁﬁﬁ,
AR LA ) T ATRSR B ALK ZS 332 M 695 K AG S s 5 BhAT AR
FERFES, AT, %?ﬁxﬁm%%ﬁﬂkfﬁmﬁé,ﬁ%#%
RI6WFE—REH I K 36 895 ZswkEn, BiARRA TS
5 R 324 My 6915 T AT, UFERI S E S, 5 REAN Y
B 351 B EE TR B AT e wE; X ML%H% 36 95—k 5 % —FF
%X 36 t9% Wik, MIARKA TS R 325 #rh eyt
5 HATREA, uﬁﬁ&@ﬁﬁ,ﬁﬁ%xﬁm%%yﬂﬁ%&@ﬁ%%
R 6 LR,

P4 % 352 Q4w RBEK LT AL R B as 3521, ShFR G
3522 Fazh & N, 34 3523, W RIESR bt B L R b ek 3521 5155 5%
JEAR N B 351 iEHE, A THAT G W ARG OE, it A W ESE
JPL, Pl ERIEE LR LT K TRk R EIEAL, FE/EIEEL KT
R IR, WK R B 38440 o R B BBk 3522, BT RAKL
A BREE R P LA RIE R pkaE K, Blde, STOAK R IERL A
Hykrdek 3521 5 F E (AYRFE) &8, S8 a0k K,
MEBREEYER, HEGERABETE;, HFPAEEK 3522 51
HA 32 B FEFRKE 322 9 AHiEE, B TAEBKI|AE F4S
Ao, BN RAKE 322 6945 h) B R AE A FUR B RE, L,
FeR IRV - B NG e e A Y=

ohZ S M E, 4 3523 R B5AF TR AR N B34 351 VAR )RR
B4 3522 4k, AR TRBUSTIREANGIL 351 M aA e wE, VA
ARIEAE, FHHTOHRERERTRESE, ZOHERXTH
m%$,%i@ﬂﬁ%$%%4%%$ﬂ%%%%mo

BEEMNERA, F—IFX 34 9F—mfF 58k, B54ERSE



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

PR B IL 321 FAFIE S, HERKE 322 A HAEFTHATHK, R
6148565 323 AR K G 694 5 HATAR S, —H A IE 5 AR 648
S F 323 YAk, —EoHPET (AEHAET ) KE—484
il , B—HHHAET (REHPET ) AF ZBsmind, F—
155 RS 324 x4 AT @A U1E 5 BATROR, 132 2h B3 & 4 5
5, AT 5 RIS 325 ARG IME T HATRR, FFB] S EE KGR

WEE S £ 36 695 —m b5 E Za R F ik, £— A%
FHOIP, TARERS X 36 9F—#kEF =ik, BEEwW
SHIERE, FPABKSE EFRRE 24 MENET, BFERKEETR
A 325 Mk 69155, RRA R B R 6915 T HATAE R, AR TR AT
BE TR EIES,

155 % BN I 351 RBRITGQETRROGETE, AN T
E5Fe R EME 52t LR & ) E AR & Hh &, Frir a6 B A Fa R ) &
JEESIEH) 2 352, =48 352 BT B REMANE S FARE 322 #93x
%), SRR

BB 33 G IR, F— T X340 F—n 5% =%k, R
2 31 HEHIES, HIEFTHAMRKEERKRSE 332, KEEFRKSE
332 MHIRAE T HATK, KB QI T A AR Rk B4 AL
H, AT, ATIEEANEE 35 R FAAKS, T¥h
SR R e 3

B T 33 BIKRE KRS 332 X 5EEH I £ 36, FE2F
fEFI N —FF £ 36 B 33 tG M AE A AR A T Tk, MRLE ZHF X
36 Feik B H ZH % 36 WA OLT 69 RAE A L T HAe 4, E—BAR
g EHBIT, HE L. M F H 555 400.075MHz. 435.075MHz #=
469.075MHz, #3340 T & P76 0 X 4638
MiXFE4F | FE | RFEZFX | A S X | #8478 K
B RABE

(dBm)

L -121.6 -121.5 <-116




WO 2020/243909 PCT/CN2019/090009

M 1215 1215 <116
T 120 1204 <116
L 1225 1225 <116
I B RS
M 1225 122 <116
m T 1205 1201 <116
L 70.8 705 65
T
) M 705 70.4 65
T 70.8 713 ~65

M EERTVAR % Xk 36 ZRGEZH )T 0.7dB, mEAH —F %
36 4% FAKSR B AKX K 8 332 X5, Bib bt iae 9% 331 69 BALT LR
it A RBE A R TIREAREA #rh, BT A —FF X 36,
8T DMR ) 43X L (TDD, Time Division Duplexing ) 2 X,, &
5 WS SRR, BIKEST S AR, AL TS IR F
ALK 332 X5 695 RE 331 BHAT AT &) 2 B e R 6 T A, ARt
ATIE AR, BRI BRAE LN, ERRAAKE 32X EHM—AZik
—H AT R AT IE 5. ATEME AR R G155 e ik, FIRME
R AR M W 351 RIRATE ) R AR @ o F, Re Kt 248 352,
10 A=H128 3524 ARk, S RIS TR T RRMER, 4]
2% 352 T ATEIR I XK R 322 69N, A Kl AR K E 322
sl &, T ERKES 322 B E R ek, SR AR LT K
B4R R PR 31 4R R,
fE—BAReg LGP, £ DMR & E#ATRE, KRB RKXS
15 332 Btk 331 Wigh, BAE I X 36, FIARTESIE ST R
HIE 5B E X 36 695 —s%, AT RAEAN I 351 RAam0
BHH32 AT G A R AR A F, FFE| e T AP 6 RS
. . . A BT
PR FEAR | AAFEAR | KFEH-D]

ok o4y L
i MFAE | WK | AR ? . HJ\
FZ b

470MHz 6.45 50 5791
435MHz 7.87 50 86.86

%K

10



10

WO 2020/243909 PCT/CN2019/090009

400MHz =79 50 28.96

470MHz 11.63 50 34.83

435MHz 32.09 50 34.75 0
400MHz -7.15 50 173.72

470MHz 1.01 1 1.15

435MHz 1.01 1 1.15 1
400MHz 1 1 1.16

470MHz 1.49 1.9 2.16

435MHz 1.45 2 2.12 2:1
400MHz 1.89 2 2.23

470MHz 1.93 3.2 3.16

435MHz 2.11 3 2.96 3:1
400MHz 2.76 2.9 2.92

470MHz 2.31 4.7 3.71

435MHz 2.62 4.4 3.94 4:1
400MHz 4.11 4.4 3.79

470MHz 2.74 6.9 5.17

435MHz 3.14 6.6 5.32 5:1
400MHz 5.12 6 5.17

PA BAR P E B3 EARER LMK, TEMEEERT K, 447
£ % 400MHz BF , K=1.6; H 3% 3 435MHz B, K=1.4; 4 3 % 4 470MHz
B, K=1.05; A EETUAE S, RAREEL T 67 ZRNEIR Z4E +
02 AR, MIAMERF RWEENEL£05 AL, FE2RUABKERF K
FREAAR £0.2 69k £, B ARER T 65 EARLIVH FOARERAG A
i R,

REAGUEBAIE S B R R A B = 7 @ ) B R
WE T REAE SRR PCB B R IAABARR IAE B, GE9%AE M B 4 AT
Rk 31 o9 mIE 0k, FAATIEIRS) B R KM S E K E 322 o9fRAP
Ak, BV KRG T3 AR KE 322 AR .

VA A R w6 2560, SHAERBLREIR R Fe A0 E, LE
R B AR BB E A R SRR F AT, A4S

11



WO 2020/243909 PCT/CN2019/090009

KA HRIE ) e B A0AR K GG HARATIR, ¥ B @A 69 F ARSI
Bl A .

12



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

A &R FH

L—FPIE A MK E, HF, @45

155 3R B A M B34, T AL S B T AR B AL B s B R IR
SALEG AT ) ) E A R T F, VA AR AL 44 AT 5] W, R Ao R 6] & /R

FHE, SRETREAN SRS, A THIKPTENE S /Ef
ik R ek, VASRIR A K6y wRIE kb, FAARIEPT A R &R 4G & Ik
Po BT TR TR A AL R A S F, B, AN EATR R A
AUEG 35 ) & R AE DA R PR R ARG R S

DARAER AN ZRK 1 TR BEBAE MK E, L,

Frid 45 4 8 Qa6 R BERO T L Rl RIS R o) FF 3, T
i, R BE O Pt S P B B8 L BT AT 5 AR R AR kiR 4, A TARIK
ik pTé) v, R A ik R A W, &, JFit B prik s R BE gk b, BB Pk o,
FEIEE LR T KT Ak e /R, B2, WA ZRESRGIZELPT
R oy B R BE PR o B AR BR b BT IR R A LAY T B ALK B AN
ik, B TAEBKIEAEDZNIBSE, FIMATESERXE
A Bk de ) o R AE R TR b R4E, L, Priddzd) s ERE KT AR
ik &R,

SARABER AN ZR 2 ATk ag BE A MK E, L,

Prid 4] B8 @62 F W m w3k, Prik oh F W & 3557 5 prid iz
TR AN WIS VA R PTIR o B ik i, B T RIRATIEAZ 5 R AR
M L G PTIR AT WE, VA R ATIE AT ) &, S|P A AT &) 2
ERTRKTFHRAE, FR, MNEZRAEDRQIASL TR RIS
¥,

4ARABEAA|Z R 2 Pk g BRI MK E, L,

B ik A A KB E ) QFE—AdhihE, FridspRiEE 9z
a9 3 5 AT S RE G SRR, A T i ds s B R A A dE F)
BT 3K su e 698 sh &,

5.—AidMziR &, £, @

13



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

BTk, AR, BRIAR KR KRR, A TFAELHE
§-38 BT iR B AT AL BT iR R R R H AR T 538 BT R B LG P it R
&

BEEAMEE, A5 R iR A AR, BT AL
B R AU ) BT iR Bl A6 B A B R IR R 4R 0 R BRI bk, FRARIE PTik &,
JE B3 9% pb B BT K R ALY R S o &

F K, R E TR LA, PRI MCAUA BFT R B3 KA R R
%, A T5E8PTELHE PR SR A MK E

Ao, PP BE AR MR E QL3613 5 R AN B B Fedr 4] 35, PTIRAE
5 3R A ¥ B ) T AR RS B FE A R MO 4 5 Ak AR BRI iR R S
WE R &) N ZEFa R G F, VAL R E A6 @ Efe R & &k, Fridds
B G PTIEAZE TR AN B IR, A TEKATAN G W ERTE RS
R, VARIRFTIE R K6 d BRIk b, FFARIE PR R 4K 6% b /R B2 0% b )|
Wi B TR P KA KA S B, R, MR N £ TR L ALY
) o, SR AR VA B BT R R S ALY KA T

OARAER A B K 5 FrikagB 15k &, L,

I ik B AL L IR R 0015 5 ARG EHF B3 HEHRKBAR
WG ABE 5, PFridfz5 A mbiAs wif T oA RFES, SFEpdkk
WA TR E RT AR IIE 5, PR B K ER TP A 515 5 34T
K, PTiER & 4568 T £ RF QM 15 TR R a4 315 5, 58T
AT ) A IAE 5 Fe BT iR R 6 S 4S5 4% B TR B aE A

TARBEAR A ZK 6 ik a8 1518 &, HF,

PRk R AR L3558 —E T RBEFFH BT RAE, TENEGH

%155 RABRE, FERAIBE B0 AR E P M5 R
A AR, PRSI B R AR IR @SS 5 Ao 5T R A
FAMAEE RS —15F RABPIEL 5T RAE, TS —1
F BRI AP S S5 5 RS R ) TR T A 4865 i 6 P

14



10

15

20

25

WO 2020/243909 PCT/CN2019/090009

R AT S IRAE 5 A BT R R 8 4 R1E 5 AT RO

SARIEA AN K 5 Frid 0981584, HF,

Frif ML 351K B AR K 38 5 Pk I aE 0, Prid etk £ 00
QIERRIA I, PR IR B AR B M E S ITA S —F X% =354
B, TR RENMER5MES X% 2ok, ArRK
KB T AT M E| 69 TR SIZ T HATARK, TR ZF KN H
Fa B A GRS — 5 RBMBARITES ZAZ 5 R EE
B, TAS ZFRNFE RSP R ikiddE, PTAM A9 Taf
KIGYAE 5 AT, AFEBAE 5.

ORI F| K 8 ik 69815184, L,

LIRS R F—sn HATA S I Xey F sk dent, Fridfg
o oL ) T AT R AR ER B AL K B 4 692K K6 T iR A I1E 5 AT R OA,
AR TR R E S, BF, PridE SR A AW e kA TR R, X
Frikdh — I R4 5 —m 5Pk X9 5 Zon i 8n, PR A
BTt & —1F 5 ZR S H b 9155 78R, AFRTaE5, Fr
HAZ 5 3% A B SAARAE TR AT 2 T HrE AT e &k, SATRF =
TRy F—m G % I X695 wamikdEnt, PTAREE B T AT
R ZAZ T R BB 55 RATRR, DARRREMES, FridE 5ok
JE A o, BAARYE P iR R G5 5 AT R G W R,

10ARIEAF|Z K 9 Prik 4981598 4%, HF,

i 45 ) 28 @45 W R JE R bbb P BT R A R oh B R w3k, BT
i, R BE O Pt S P B B8 L BT AT 5 AR R AR kiR 4, A TARIK
Bk BT R F PR R R, it BTk Rk bk, BB A
FEIEE LR T KT Ak e /R, B2, WA ZRESRGIZELPT
i BB, PR o) BRI G TR B S AL T B A K B AN
ik, B TAEBKIEAEDZNIBSE, FIMATESERXE
A Bk de ) o R AE R TR b R4E, L, Priddzd) s ERE KT AR
FRIZ R AR,

T

h=d
Pux
N

o4

D

i
E

15



WO 2020/243909 PCT/CN2019/090009

123 122
) )
¢ {
WAEE || AR
i b | 12

b R 5% He it J

5 )b 34
Yy  EHE
. C 21

l
15255 5
A ¥, B

A1

A 4

22 24 21~

25 2

BE A B I —e H—FF £
MEE
jé%’]% /\J252 |

- L NU26

Pt 3

23
251
TR E N 1L
ol % [ EFRT T 373
Bl

)

1/2



WO 2020/243909 PCT/CN2019/090009

32
321 2 322
b \

AFE | b

3%3
?%iﬁif] & § s ©'
2 0O

3525 3523+ 3522
( [/ A

\ v
PETAREES:

Mg || Hdik

P

9, R B ok phit % 1E5
ji£§¥d®f@ﬁ%>i§%wgy R

23

\ \ \
3521 325 324

[ egmr] | || s e

A S ~

Ko ) ¥, 3% S 332
) | J 20
1 o ™~
1§ 3

A 3

2/2



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/090009

A. CLASSIFICATION OF SUBJECT MATTER
GO1R 27/06(2006.01)i; HO04B 17/00(2015.01)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)

GO1R,H04B,HO4W

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: Zh&, {55388, WE, L5, 5, B, faml, BER, 325, W, antenna, standing wave, ratio,

receive

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y CN 101959217 A (HUAWEI TECHNOLOGIES CO., LTD. et al.) 26 January 2011 1-10
(2011-01-26)
description, paragraphs 0027-0047, and figures 2-7

Y CN 202383204 U (CHENGDU TIGER MICROWAVE TECHNOLOGY CO.,LTD.) 15 1-10
August 2012 (2012-08-15)
description, paragraphs 0015-0026, and figures 1 and 2

Y CN 209170367 U (NANJING TICOM TECHNOLOGY CO., LTD.) 26 July 2019 3
(2019-07-26)
description, paragraphs 0027-0066, and figure 1

Y CN 1296186 A (HYUNDAI ELECTRONICS INDUSTRIES CO., LTD.) 23 May 2001 5-10
(2001-05-23)
description, paragraphs 6-11, and figures 2 and 3

A CN 101834677 A (COMBA COMMUNICATION SYSTEM (CHINA) CO., LTD. et al.) 15 1-10
September 2010 (2010-09-15)
entire document

A CN 1328726 A (ERICSSON TELEFON AB L M PUBL) 26 December 2001 (2001-12-26) 1-10
entire document

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 (as specified) 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 . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

18 February 2020 06 March 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

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

China

Facsimile No. (86-10)62019451 Telephone No.

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2019/090009
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2017026137 A1 (ERICSSON TELEFON AB L M PUBL) 26 January 2017 (2017-01-26) 1-10
entire document

A US 2004152431 A1 (SAMSUNG ELECTRONICS CO., LTD.) 05 August 2004 (2004-08-05) 1-10
entire document

A EP 0844485 A2 (ADC SOLITRA OY) 27 May 1998 (1998-05-27) 1-10
entire document

A US 4072900 A (RAY, C.L.) 07 February 1978 (1978-02-07) 1-10
entire document

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/090009

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 101959217 A 26 January 2011 CN 101959217 B 06 November 2013
WO 2011098021 Al 18 August 2011
CN 202383204 U 15 August 2012 None
CN 209170367 U 26 July 2019 None
CN 1296186 A 23 May 2001 KR 20010046046 A 05 June 2001
KR 100316691  B1 12 December 2001
us 6380748 Bl 30 April 2002
CN 1192240 C 09 March 2005
CN 101834677 A 15 September 2010 CN 101834677 B 04 December 2013
CN 1328726 A 26 December 2001 WO 0021226 A2 13 April 2000
SE 9803396 L 07 April 2000
JP 2002527932 A 27 August 2002
SE 9803396 DO 06 October 1998
EP 1121775 A2 08 August 2001
DE 69935441 T2 17 January 2008
SE 519473  C2 04 March 2003
DE 69935441 DI 19 April 2007
AU 1303500 A 26 April 2000
AR 020730 Al 29 May 2002
CN 1160882 C 04 August 2004
EP 1121775 Bl 07 March 2007
us 6505041 Bl 07 January 2003
WO 0021226 A3 13 July 2000
CA 2343759 Al 13 April 2000
uUs 2017026137 Al 26 January 2017 EP 2828991 Bl 26 April 2017
us 2013245976 Al 19 September 2013
uUs 9482705 B2 01 November 2016
WO 2013140275 Al 26 September 2013
us 10291333 B2 14 May 2019
EP 2828991 Al 28 January 2015
uUs 2004152431 Al 05 August 2004 us 6704352 Bl 09 March 2004
KR 20010100757 A 14 November 2001
us 6956896 B2 18 October 2005
EP 0844485 A2 27 May 1998 us 6131020 A 10 October 2000
FI 964646 A 22 May 1998
FI 964646 A0 21 November 1996
EP 0844485 A3 14 October 1998
FI 108892 B 15 April 2002
uUsS 4072900 A 07 February 1978 None

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




EFrRRRE Il P iR 5
PCT/CN2019/090009

A ESIRbaES
GOIR 27/06(2006.01)i; HO4B 17/00(2015.01)i

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

B. AENTbE

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
GO1R, HO4B, HOAW

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

7E B s 22 i 2 8 FF FE TR B (BB EE R A2 B, FUE AR IR D )
CNABS, CNTXT, VEN: ThR, {F558, WE, K&, &6, #WHL, B, BBR, 3, MK, antenna, standing

wave, ratio, receive

C. PRI
% A* SISO, MR, JSREARSCETE SRR sk
Y CN 101959217 A (AT ARBRAFTSE) 20114 1H 26H (2011 - 01 - 26) 1-10
LB 5002700475, E2-7
Y CN 202383204 U (FRAFTAETIEF ARG R AT) 20124 87 15H (2012 - 08 - 15) 1-10
PEEHEE0015-0026 B, E1-2
Y CN 209170367 U (FA R BERIFERASEEAT) 20194 7H 26H (2019 - 07 - 26) 3
PEEH B EE0027-0066 %, &1
Y CN 1296186 A (AT ERSH) 20014F 5 23H (2001 - 05 - 23) 5-10
TR EE6-11T, K2-3
A CN 101834677 A (HEBIERALETEGRAFTE) 20104F 9H 15H (2010 - 09 - 15) 1-10
e
A CN 1328726 A (U AF)FRELIERI B RRAR) 20014 128 26H (2001 - 12 - 26) 1-10
e
A US 2017026137 Al (ERICSSON TELEFON AB L M PUBL) 20174 185 26H (2017 -01 - 1-10
26)
e
[V ]34 scpbreckms o b TR R
x5 FISCHER R, w7 AEHTE E BRI B 25 A, 5 R ARAL, (H % T R
“nr Y AR RR T I A — RS F SO R A) 2 IR R B I TE o
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
~ B “Y’#Uﬁ%miﬁ 3% R — R R A ST S I
E@E?ﬁ%%%ﬁ%l LR i ERSCtE Cn B ik Wimkaty, U oA BRESmEATAAcR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
20204 2/ 18H 20204 35 6H
TSA/CN¥) 4 %5 R 25+ 41 SZRUE R
o [ [ 5 SR P AUR) (TSA/CN) 3
B b TV vE K #1465 100088 -
£E5S (86-10)62019451 15515 62085859

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



EFrRRRE Il P iR 5
PCT/CN2019/090009
C. RS At
% A SIHSCHE, wnt, JERIMRBOE it SIS

A US 2004152431 Al (SAMSUNG ELECTRONICS CO LTD) 20044F 87 5H (2004 - 08 - 05) 1-10
&3

A EP 0844485 A2 (ADC SOLITRA 0Y) 19984 5/ 27H (1998 - 05 - 27) 1-10
&3

A US 4072900 A (RAY CARL L) 19784F 2/ 7H (1978 - 02 - 07) 1-10
&3

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




R H S
XTREERNESR PCT/CN2019/090009
Wit 4 8 0 B RS el Gl el

CN 101959217 A 20114F 18 26H CN 101959217 B 20134 118 6H
WO 2011098021 Al 20114F 8H 18H

CN 202383204 U 20124 8H 15H T

CN 209170367 20194 7H 26H T

CN 1296186 A 20014F 58 23H KR 20010046046 A 20014 6H 5H
KR 100316691 B1 20014F 128 12H
us 6380748 B1 20024 48 30H
CN 1192240 C 20054 3H 9H

CN 101834677 20104F 9H 15H CN 101834677 B 20134 128 4H

CN 1328726 20014F 128 26H WO 0021226 A2 20007F 48 13H
SE 9803396 L 20004F 4H 7H
JP 2002527932 A 20024 88 27H
SE 9803396 DO 19984 108 6H
EP 1121775 A2 20014 8H 8H
DE 69935441 T2 20084 18 17H
SE 519473 Cc2 20034 3H 4H
DE 69935441 D1 20074 48 19H
AU 1303500 A 20007F 48 26H
AR 020730 Al 20024 58 29H
CN 1160882 C 20044 8H 4H
EP 1121775 B1 20074 3H 7H
us 6505041 B1 20034 1H 7H
WO 0021226 A3 20004F 7H 13H
CA 2343759 Al 20007F 48 13H

us 2017026137 Al 20174F 18 26H EP 2828991 B1 20174F 48 26H
us 2013245976 Al 20134 98 19H
us 9482705 B2 20164F 118 1H
WO 2013140275 Al 20134 98 26H
us 10291333 B2 20194F 58 14H
EP 2828991 Al 20154 18 28H

us 2004152431 Al 20044F 8H 5H us 6704352 B1 20044F 3H 9H
KR 20010100757 A 20014F 118 14H
us 6956896 B2 20054 108 18H

EP 0844485 A2 19984 58 27H us 6131020 A 20007F 108 10H
FI 964646 A 19984 5H 22H
FI 964646 AO 19964 118 21H
EP 0844485 A3 19984 108 14H
FI 108892 B 20024 48 15H

us 4072900 A 19784 28 7H T

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 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

