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(57) Abstract: A microwave photon vector network analyzing device and a measuring method for a microwave component scattering
parameter. The device comprises a microwave source (1). Provided sequentially in a signal output direction of the microwave source
(1) are a signal loading module (2), an optical sampling module (3), and a signal processing module (4). An output end of the signal
processing module (4) is connected respectively to a control end of the microwave source (1) and that of the optical sampling module
(3). Either test port of the signal loading module (2) is connected to either end of a component to be tested. The device is capable of
direct sampling of and frequency conversion with respect to a microwave signal, obviates a superheterodyne structure and/or a direct
conversion structure in a conventional network analyzing instrument, thus simplifying system structure while increasing the range
of measurement frequencies and avoiding problems such as mirror interference, and reducing system complexity, costs, and power
consumption.

[ L& 5]



WO 20197210671 AT {00000 R 0

(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: — PO TR E W& e B KR B RO S A I & O, R E B R
(D, W (D KE S 57 AR IKRE SRR (2) . SRR (3) M1F 5 A3
Be (4, z{E T BRI (4 S s 5 S IR (1D DGR BERCER (3) A% i A1 % %
BTN (2> B PN I e 5 R 0 R O AT . %0k BB TR T ELROR M R AR,
Y37 T A B8 W g% o> A b AN = A M A B E R R A A, R D B R s T
SEREFEN, W 7RG, BIK T RGN . AN,



WO 2019/210671 PCT/CN2018/114490

T REME 13 B R WS BN S B E T %

BRI
ARNW PR BALEER, Rl — MOt 5 R & M4 o i 2 B R Rl A
PHEU SN & T k.

BREAR

R 5 WA 2% 7 W e B P DA R 15 S U R S A I RS o« T INE
i P8 BTBURZ 50 B1 S 28, IABR & M2 7 i B AR 22 7 A 1
RIHRT o AHH T HRAH ST AR, JovEN m G 5 BRI, A2 & &
PRIy, 3 R A A 22N/ B E A AR IR 7 s B s A 4R 5 R Ah2ET5 K
BCRHNRIEIE, 7 SSIARGIE] . ASRRE B Jom R S HL, FERH 2K
TRIREEN . IR VR RO DE A S BU S Te . XA ARSI BRI, KE Bt
BRAR TAERUE, (E/3MHE. b, EEMIFE A RIIN. B A E B B
BIRE 5 BIAHETE 5, BT BARM BB AT DL h g A, 1 R G0 FERA.
HFESEAT I N R (B BINT 1/Q V4. LO MHRAELV . WP Eg . 1/ s
S 0] B (2 W Mirabbasi S, Martin K. Classical and modern receiver
architectures[J]. Communications Magazine IEEE, 2000, 38(11):132-139. ),

PR PP A TR SR KRB SIS . MO ER S
AT HFESRFERENRS, AERBAARHBINESE SAE “Q-FIms”
MEXE, IR T 2. B, CRHSFETRFHEANMENES
5B R, WMLV E (Pan S, Yao J. Photonics—Based Broadband
Microwave Measurement[J]. Journal of Lightwave Technology, 2017,
35(16) :3498-3513. ). LT IEH A (Qi C, Pei L, Guo L, et al. Microwave
photonic filter[J]. Journal of Beijing Jiaotong University, 2009,
33(3) :83-87. ). JulEHEH (SuF, Wu G, Ye L, et al. Effects of the photonic

1



WO 2019/210671 PCT/CN2018/114490

sampling pulse width and the photodetection bandwidth on the channel
response of photonic ADCs[J]. Optics Express, 2016, 24(2):924. ) %, Frankel
MY SRR T AT A AR HOCRAE 5E 58t R B P48 0 M3 B (Frankel MY,
Whitaker J F, Mourou G A, et al. Ultrahigh-bandwidth vector network analyzer
based on external electro—optic sampling[J]. Solid-State Electronics, 1992,
35(3) :325-332.) , KM KFPL ALK FE b md Ot H 35S AR I ps G HLBK
VENBURNE 5, 23 N S RAE SRA A Toiple A A RO IS B, S Jd e e B AR
BAFRN U AEZT R P O B AR Bk 5 R A ELURS P A2 3 B iR B R
W, MR S A o I E T R

RENAE

BEX BRI BARMA S, AR ISR Bt TR E M 28 7 M3 B Ll
B S BIMETT %, ZAESFIRDCRFEEEOR, KBRS 5 BRI S A2
WL YAFT T AL G S AR (RGBS 22 GE R AT/ BRELR AR IREE Y, ARG T &
VEHE RSB R TN MR RIS, il T RGN, BT RGMERE. K
ARFNIAESE o

AR IR S P T7 R0

MOt T REMS IR E, MR T, SRR, IR
{55 % T R RS S BB . JRAFAEBORIE 5 A AR B, ik (K15 5 Ak
G (10 %t o 0 ) 5 P38 (0 AR AT D SRAE AR B (K P S A s ik (K945 5 0n
UGB A Dt 155 455 D0 2 1 1 P v AR o

P& Bt T R E M 2% 0 M AT PR AR 454

P MOt T REM S I E 2 — ARG .

PR A5 5 I B BB Sy . BT OG . SR 5 R S A RS O (R
i, A FCRERRA O P AR G 8. S ST HAS
SRS A A A 5 ISR A U AR AR AL MR AT
(Rl AR



WO 2019/210671 PCT/CN2018/114490

JIT IR ) 2y 73 2 R B N iS5 1T 3 B0 R 58 B0 B L A, B B B 4 A A
B thom . — At 5 TR BTG O B A SR AR IE, BT RN 2 AN
g BB Q% I 5 5B E AR A SR A, 58 AR A g I —
NPTA S S B H I O —, SRR S i — A%, B —E G
B 5 — 8 5 TR 0 5 — SR S B U S K S AT NS A T T (R R
RIFE Q% th o 5 PR (058 g i & 28 O N Im AHTE, B8 @ i S A — 4
a0 H i A TR A 5 BB s 11 =, S5 R I 2R A I 5 — v, 5B
5E [ F B 25 10 7 — it oty 5 T 10 88— IR I R ) 25 00 S N o A s BT
3 Dl 745 640 53— 3 5 o F) ) 2328 S R A 45 100 5 A0 N g 1 AH T

JIT IR B 6 Ikt P 31 A AR 2 6 A L i 5 P oAk R OGAR B % B0 N SRR, 200
B 0 = H I 0] S AR I 228 SR R A L 5 WS R A S
T S T 1 A P N SR, = A A ) O % 5 P 1T A AR A e
N LRI 2 B N S A, 20 AR R b g Dl AU AR DI 5 TR ¥
PR A A T i — A FURS RO e 3R AT, = AN RSB #0298 10 i th o 5 BT 1
155 A PRy N S AT, I 15 5 AL B AR (0 9 A i L i 3 ) 45 oA B0
ik B A A s s s SRR R s A S PR D ik B A s
A RIS K P, BN K I A4 N R AR S R B DK T I P R A
L, Gkt 2 B JE B RS S AL SRR, A ki 5 A B B IS AN e T
Yt 115 5 AR AR ik 1 (R A A 23 ) 5 P adk R ok b 7 81 A i B r
PR B A, (6K e 21 R A 28 5 AR R B B R P, ARAIE FEASR R
B AR 26 50 kb 7 91 2B 2 i v ik P B0 1) 2 AR AR A [

PR OO R B I 4% o i 26 B 2 I B S5 i T

Prid 5 S5 ISR ROk, B Do ds. B TRMlad. £
Dyords. B E A A KDCRAER G Ckh FR A kA A il S
By B HIIREGIE . WS RS SR R RS
BT IHI RS Ot AR R A TR R DA

JI I B BT 9% B B N\ st 55 3 B0 A 058 ) e L oA i, AT O 4>
2 I O i S 5 — D A R A s AHE BB — D as oSt T
B — BRI S SE B AR S SR I N SR AE S E ARSI — A

3



WO 2019/210671 PCT/CN2018/114490

BTk (5 5 g g pr i ialong 1 —, SRS —umAlE, B—Eria 3
(19 53— th o 55 I FX) 85— 00t S S 8 o 28 1) SR A A\ S AR, SR — DA R O —
i B S 5 58— 2 S A A 4 RO S B A\ S A s P i BB O 1 58 %

i 58 )y ds i N A, BB I S RIS S 5 g 1A
G A BB NI AT, B8 0 1A R S A 10— A s A P FRE T AR e U
W 1 =, SRR A0 5wl 55 AR A AR I b e o i
(17 565 O S i R Tt 8 (00 S AR N S A, B8 ) A B A i S PR 1Y
55 2B S R T 4 ) SR A N S A T

FITid Bk P 31 AR A 5 I B OGRS & 25 B A\ S AHE, 1200 A AR Y
Mg, A SRR SE A ISR A s 5 IR
SCRE 4 55 S S PR A S N A, DU R A R B e A Ik
(0 FAR I AR o () — Nl BRI 25 B0 N S A%, ik D' e AR IS e v g 3
G LRI &5 55 Pk f) SRR AR e ) — AN R R AR A, % AR
e i w5 TR M5 T AL AR TR, A 115 5 AL B A H 5 PR (0 TR DA
Ak 7 30 R AL A R A, AR PR 5 T AL B 5 R, IR
ik P B A AR A AR TR PRI R B, B S Ik i A TR 4 S B R T
IS R OB IR E [, SG kP Z I B e A5 S A BRI, S bk e R
R AEA NI S T IR B, IR i R 4 ) 5 D ik ot 2 37
KA B SR B HUNGE Dkt e ) R AL A S SR s m 2, DL
DRALE PR ST R A 2. 15 010 bk o P 0 6 A 8 it bkt P 21 6 22 ST B AH )

I FH B 1 008 - % 2 I 48 43 T 2 B R AR AR AR U 2 50 I Ty
%, HEHMEET, ZINEARE LT PR

1) BB MBIZETE I fo~f, DHREENAL, & fi=f);

20 KA TR AR A (R PR A 3 1 4 e 4 RIS 5 s rrg bl o 11—t
g Rl 1P

3) Frikif5 5 A B AP A eI P A A £ RIS S, RS SR T
GIER I NP s — BN DGR R 2 2 S A ) s O S AR N\ s 5y %
T3 P i ) e I 9 i A\ i+



WO 2019/210671 PCT/CN2018/114490

4) Pk R R Ul e 22 58 O i, RS A (15 S 2 ik s —E R &
AN BB IR A A — Ao 0 b, B AR IR SR E S A2 R RS
v B N I R 5 M S i R A 8 ) B R N B s AR U R A R O R A
T G RS A N IR (0 58 S i A 4 0 S e A S

5) BT BROGIk Fe B) 2B st A6 bk P B 22 P ik R Gl & 25 D o =it

PAENS S ST . 5 SRS R M P s 228 320 1A
Fe R Dy A IR M5 T ELORAE s SRS R R A% L 58 IS R i A

3 A I 1 S S R S A 5 BEAT A s =BRSS5 2 R AR e . st
K AR AT BIAH R AT RAE 45 FOE NPT (915 5 AL ERAR B

6)PITI 1915 5 AL A B TS8R ST i HOAE S IR A, LRGSR — IS5
T ESHEIHAE TN ZE 0 o, BRI RG A FEZIR R S11 25 Auexp (§

0., M joAREAURAL;

T P T A BRI S IS T IR Ass BURCES RS i
W15 5 5SS IAHLLZE 0., BRGNS EIZIA S21 28, %2
] IRIR N Aexp (§ 0 20) » Herp § NIEECAL S

8) Kk MO RN R Qb o, R A IS 5 258 8 M & 43N
BN GRS PEI 5y 1 L, B R R A 15 5 25— Al & 28
NI B 55— DMK S R ] 88 PR S AR N\ S 115 AR DU BB A SO B o, &
S AR A A N T IR P 5 I S i R A A PR S e N i 1

9) FITIk Bk ot P ) S 2B 2 i Y KOGk ot e B 22 P SR PR DGR B 25 D =it

PAENS S ST . 5 SRS R M P s 228 320 1A
Fe R Dy A IR M5 T ELORAE s SRS R R A% L 58 IS R i A

3 XA DM 5 T B R S S A 5 BEAT A s =R S S 2 R AR e . st
K AR AT BIAH R AT RAE 45 FOE NPT (915 5 AL ERAR B

10D B (45 5 AL BRAE T 58— ST 15 S RS Aws LA — ST
155 5SS IAHLLZE 0 o, BRGNS EIZIA S12 28, %2
] IR Avexp (§ 0 1), b MBS



WO 2019/210671 PCT/CN2018/114490

LD PR 15 5 AL B 5558 IS8 B15 5 RIDRJE Asy PASEE —INSE
HHE 5 523G S 0., 1SRRI A PEFEIZ0 AL S22 24, %
SHTLLRIR A Avexp (50 ), Forhr § el Aor ;

12) & £=f+AF, 4 f.<f, RECPE3) o S0, WHAT—

13) TS AR AES B S B B RSAE T 2o A3/ S1L. S12, S21. S22 #
(i

F e 705 B I 4 0 A7 25 1B 2 O B AU S U AR T v, LR
MAET, EIIEARE T PR

L BOEMAIRZRTE DY fu~ 1, DHFEENAL, & fi=f);

2) P AR MR A8 O T 4 ) 4 315 5 I AR B P 3o 1 — AT
i Rl 1 P

3) Frik A5 5 A BRSO IR A A £ RS S, %05 SRR
BIFR;

4 P BB RIS ZOM, B SHH D a2 N, A
TR R 55— 225 ST PR 28 S U AN\ 15 53— BRINAR B — 2 A&
a8 by

5) Jrid B8 — 2 AR A SR A\ BOAE S IS BN R s A i — A i L
3 AR I AR B AR A B A5 S B N O SRR AR T ) 5 0 1K S it R ) 8 PO S e\ O
Fls BRI RR a1 SO MR 5, 58— 5 AR A 285 A DGR E A 58—t
SIS R i i B SR N\ S 1

6) JTIR Rk 2 R A s H R ki e 1 22 Pk (R R G s D e DU i

DAVERNE S F AT 5 AT 5 S SR B SRR
FEB; 55— 25 ST IR 25 0 55— D o0 atin O 0BAR 5 ELRER e s 58— DS
VA 55 DS B R A 40 S B U A S S AE S E S AT R =R
FEAR 5 200 AR DR e L RS A HAS BI R L A B07 CR AR 45 R IR N Tk 1
(EREPOEEL 21T

T PR 5 5 A AR A — WS RS T IR A, BLACEE — NS
W55 58— G SN ZE 0 o, BRI IR SLL 24,
BBHATR Y Aiexp (50 1), Hoh § AR A

6



WO 2019/210671 PCT/CN2018/114490

8) Pk 15 5 ab BRSNS B A5 5 B B2 As BASZER A S %
W55 58— 3G T AN ZE 0., BRI IEEIZM R S21 24,
BBHATR N haexp (50 2), Hoth § AR A

9) P BB RIS Z @M, BHUE S HHE D ds N, A
TR R 55 — 225 ST PR 1 2 O S I AN\ 15 53— BRINAR B S — 2 A&
a8 by

100 Jrid B9 bk b Fe 51 A= 2 6Bk ol e 31 2 B ik B D6 AR & a8 2 70 9 Y
B, SAENFE—SH LM B B S SR IR AR
Jikat Fe 3 s 228 SRR A% 0 5 T o A RO AR S BRI
VRIS 55 DS U 2 40 X D 2 S AN SO TR E S AT R A =
REEAF S 20 AR e B G S AT B AH DL BT AL RO SRR 45 SRR AP
TR IR 5 AL AR

LD PR G T AL BB 5 — WS B S 5 IR A, PASCE—WNASE
G 558 S G TG ZE 0 1, 153 B0 I OB A A R S12 B4
BBHATR N Moexp (50 ), Hoh § B A,

12 PR 5 5 AL B H T 55 SRR M5 5 OMRE A, PSSR —NNASE
PG 5 58 2 H B TG SIAHN 2 0 5, 13306 R 28 S22
S8, UBHEITRN Avexp (5 0), Horh j ABECEAAL;

13) & fi=f+Af, 2 fi<f, REZPE 3 o &0, WA T,

14) FRYE AR AES B S B B RSAE T 2o A3/ S1L. S12, S21. S22 #
(i

SIAEAMLL, KKRHA LT

L ARKWRAD TR, TH AN ZS B E R ISR E S,
WoFT 7RG . BUIR DL AR AR S A, AR KRB E R E. R, &
RS, |E T RGWR, R T IWEAEREE, I EAFAERGAE . 1/Q
SPAET . LO RN ELYT 2R U 45 1]

2) FIFHEGAR DGR T8, B RARIR. LIRS, 5 TR
SR



WO 2019/210671 PCT/CN2018/114490

B P e B

B 1 AR R ROt 1 R E R4 B 2 LI 46 A s

B 2 AR R RO F R E M M B S | a7 &
B 3 AR K IR 5 R E M o A B SE ] 2 45 &

HARE T

THAAHE 2. 3 AR PIA B ESEREE] A S iE 5 AR K 9 1
FORTT IR HREBEAT LR, 5t 7 VRIS 7 MR, EA K B AR P 5 A
BT 3k ) S i 41

ST 1

ZWKE 2, B 2 AERRNHEBOCFREME T B 1 R

B BRI, ARSHEBIRHEOEF R EMS AT E, AR 1, R

1455 % 5 TR IR 2 A5 S N L 20 S SRBERELR 3 AN S AL B R 4, A1

15 5 AL PR 4 Ffa o 23 -5 I BRI 1 AR AR 3 iR smAH T oy
RIS s 2 (AN I -5 R 02 (R P o A

FTA 05 5 IS 2 EAETh 48 2-1. RBOFC 2-2, B—w a4 2-3
MEE A S 2-4, PriR OGRS 3 AUkt Fe oA E 4 3-1. Jeih e
e 3-2. ZEIIEEGIAE 3-30 WSS RGBS 3-4. 55 IS i A A
3-5. JGHIRIIAE 3-6., RURHUL B R 3-7 M) AR 3-8;

PR B D48 2-1 KPR 5 PR BORER 1 RS AR, A R D 4%
2-1 AP s — Mt 5 Pk BT O 2-2 RS I AHE, 12T R
2-2 730y 2 M tmO@: O i 55— E MR A A 2-3 B A A, 5
SE AR A A 2-3 BN H i DA TR S S IO 2 i 1 —, SRR
SR A, B AR A A 2-3 B 0 I P F S I S o
3-4 SR N AR TE s FINA R C 2-2 M@k o 5 IR 8 e AR &
& 2-4 NSRS, B U MRS A 2-4 59— o o PR 1S SO BUR R 2
I 0 =, SRR AR S —Im A, B TR A A A 24 1Y St o



WO 2019/210671 PCT/CN2018/114490

55 P (4 5 — ST TR 4% 35 S AU N sm A Pk M Zh 2% 2-1 /95— %
Hi 3 55 ik B 228 SRR IR 4% 3-3 IS A s A

T B bkt P 3 AR A 3-1 B0t o 15 i DGR A 4% 3-2 BB N S A
PO A A8 3-2 B =AM H i o ) 5 Ik 02 2% SO P A 330 B IS R 1
HE 3-4. BB ISR VA 35 ROAM IR AHE, =R I A o - i
(V16 AR HR 3-6 cp (18— AN G LR IS I NS A, 200 ARSI B 3-6 1
Tt AR 2515 T it () ARSI B s bl 37 W (g — AN UG S A%, =
PRBU e i e 5 TR A5 AL FRAR R 4 OB NS AHIE, Ik BOM5 5 b B
4 BITRA i 31 43 0] 5 BT Bkt e 30 AR 8 3-1 ROl . BB 1 R i
HEZE, AF BT ARk e 30 A 2% 31 77 AR SR R PGk P e 3, SRS Sk e 4
TE A ST 1 506 DK T D00 8 O TR AT Y T, bkt P 37 ) 0 E 1 5 A R A 4 T
B Ak 0 S A A RBIR L S S I R PRI [P
B 3-8 435 BT ARG Bk e B R A 2% 31 B BRI b 37 MO, e ki
FEFRAERS 3-1 5 U EU Bt 3-7 [0, DURAIE AR i e 3-7 RpE 2 5
SRR B A A G 31 it ik e B 6 AR AR A

AR S ] e I AR DA AP R

D BOEMAIEIEE Dy f~fy, DPFENAL, & f=f;

2) WA S RO TR AN 3 1143 DERE RIS Somas s 2 1 11— A
o 0 2 (i)

3) FUARE 5 A AL 4 PR AR | PR £ RGNS
W2 2-1 73 NPT B ER A OCRAIERIER 3 19225 ST 1R 1 4% 3-3 S A A
It Hl s 53— BN ik B eE T 9% 2-2 i A\ i

4) PR eI T oe 2-2 YR E O, B RIE S ELIE KE F A
e 2-3 AR R AR A 09— 1 b, B AR 3 RS S A AR S
e 24BN FITIAR (4 5 IS R 2 35 (RS N o s AR AR DU OB A
SHHIE S, G A A 2-3 NI 55— IS B 1 1 8 3-4 RS IR
i 15

5) FTRRIBIEEROLA 3-1 ek v o & Rk MG 3 3-2 8=
B, A RENSELE., B ISR KM T R 3%

9



WO 2019/210671 PCT/CN2018/114490

R A 3-3 XDy ras 2-1 et RIS 5 ELRECRAE s BB IS i A i 2% 34,
58 IR SZ R R 4 35 20 ]S B I 2 S SR A E S B4 5 BEAT R s RS
S R IIAREER 3-6, WAL A E 3-7 19 2 BB F A R AL LS FHB N A
({5 5 AL IEAR R 4,

6) FTAKE S 4 THEE ISR E T IR An, BLACEE—IASZ
A5 5 523G S AL ZE 0 1, ANITTAS BRI B A A AE 2 1 S11 S
Anexp (j 0 1), b j oA RBEEAAL

7)) FTREES aEEAR Y 4 T IS B S IR As, DAACEE IIRASE
A5 5 5SS S HIMALZE 0 ., INITTAF 2R IR S AR 2 AL S21 4L,
BSHOTLLRIR A Auexp (5 0 ), Hirh § 9oz,

8) KPR R 2-2 VI E H@M M Hiin, KA RE LT HME S
2-4 BRI BRI 5 — o 1 b, B R e 28 (15 5 4 Al A 3 —
23 BN FITIA (1 3 — DU SRR T B 88 3-3 ISR IR s B R ARt B 1R S B
GT, ARG S 2-3 AT A S ST I A 34 AOS AR A\ s ]

9) BRIk B AR 31 B ROk b P A Bk KGR S A 3-2 2
SREEE, AAMERNSE R AR S SR SRR ik i B
S SCH TR 3-3 X DA% 2-1 S RO B0BAR 5 ELRERAE s 35— DS 1 i 2
3=4. B IS VA ) 4 3-5 73 AR M BRI T/ SR RS T AT R A s SRR
FEAR 520G RIS 3-6, HI BB BE Bkt 37 1521 B2 A 80T A0 R BE 45 AL
NFTR B 5 5 AL 3R 4;

10) BTk M55 Ab R A 4 TR — A5 5 IR Ay DARCE— A
A5 5 5SS S RIMALZE 0 1, NS 2R IR S AR IZ A AL S12 4L
BSHOTLLRIR A Awexp (50 ), Firh § 9oz ;

L1 BT M55 Ab R A 4 THESE AT B IS 5 IR AE A, DAJZER UK
IG5 B SRS S HIALALZE 0 5, BRI SRR IZAA S22 4L,
BBHOTLLRIR A Avexp (5 0 ), Hirhr § 9oz ;

12) & f=f+Af, 24 fi<f, REPIER3) o G0, WHANT—D;

13) MR O BB HES BN BT 20 ARG S1L, S120 S21. S223HAT
R

10



WO 2019/210671 PCT/CN2018/114490

LI 2:

RGLEMIME 3 R, ZRERKERE: MR 1. EF T mEdEd 2, ok
B 3 RIE S AL R 40 oy, 5 S5InEoRER 2 ARE: otk 2-1. BT
#4220 o ERMGE 2-3. B UEHAR G 2-4. BI04 2-5.0 JGREEER
3 AR BUBSEOEES 3-1. LGS 3-2. BB MIEHIEE 3-3. IR
VA2 3-4. B MBS 35, BB S HE MG 3-9. YRR
3-6. HLBLEUEGHBE 3-7,  [FIAD B 3-8,

AR STt i M AR ARG DL AR R

D) BT ARG DY o~ 1, DHFEENAL, & =l

2) KB DGR AR I P37 R BE T s 2 (R s 1 — A
o 0 2 (i)

3) PR S A B 4 FR AR 1 ARSI IR E S, S TS
AN 2-1,

1) PFrid BTk 2-1 PIHEOM, BHUE SHEE s 2-2 7 NP,
— IR 3 (W — S F SR b & 3-3 ISR A s S BEna 3)
HoERMAS 2-3 b,

5) PWrRMIE—E MG 2-3 K N S S N AR I s 2547 (K — Ao
b, BRI R A A5 5 A DR 3 A58 ST B i 2 35 FI S A
BN s AR IO B R 5 S, B —E R A A 2-3 T ORI 3
(58 DS YAl 2 3—4 St A\ 1

6) PR RBIEEOG S 3-1 i tH e ikah e a & ik (OGRS A8 3-2 D iy
B, SRMENFE—SH L. B, £ IR B S BN
ke 3 B—S BRI 3-3 WA 2-2 S RS 5 BLHER A
SIS B R B A% 3-4. B IS R HI 8 3-5 4 I U AR S S RLE S
(B 9#ATRAE: RS T 2O AR 3-7, MU B 3-8 43 BIHH
WSSO ELE S Y NPIN L RSP ISLE T S=1 P

7)) FrREES a4 T S — ST B 5 S IR A, DL — IR
X EME S S5E—S B SIEE S5 HIARNI 22 0 1, AT A5 B AR I g #8440 7E 1% 00
S11 BH, %BHAT KRR N Awexp (§ 0 1), Hor j s b

11



WO 2019/210671 PCT/CN2018/114490

8) FTIR (5 AR ELE 4 TH S IS BE S BIIR AL An LB —IASE
PG T 5B S H G SHIAEALZE 0., ATITF BRI 28 %S S21
SR, GSHTUERIRA Aexp (§ 02), Hb j ABECAA

9) Frid BT R 2-1 IR E@M, BHUE S D as 2-4 7N,
A ARSI 3 (5 S SO IR B & 3-9 RIS NS s 3 B a2
TR A 2-5 I

10) Pk IBUEEROGAS 3-1 it ROG bk e 2 L Ik D eAs & 4% 3-2 25 Ay
s, AAWENE—SEI M. B BN B SRR
RENK R 3 278 ST 4% 3-6 X5 oA 2-4 T I TORAE 5 BLEERAE
BT SE BRI 2 34, 55 DK ST 28 35 40 Xl DU 28 A1 3 B R0 s e
(B 9#ATRAE: RS T 2O AR 3-7, MU B 3-8 43 BIHH
WSSO ELE S Y NPIN L RSP ISLE T S=1 P

L1 BTk M55 Ab B A 4 THE S — AT B 1S 5 IR S Ay DA — A
XRS5 S RAE S ARG ZE 0 1, A4S BRI e 28 CF 5 A0 T S12
SR, GSHT RN A Avexp (0 1,), Hb § ABECAAL

12) BTk M55 Ab A 4 THELSE AT IS IS 5 IR AE A, DAJZER UK
G T 5 S H I G T ARG ZE 0 5, ATTAS B4R 00 0B s A A2 280
1822 BH, B EATURINN Awexp (§ 0 ), b § N EEECAAL

13) & £=f+Af, 24 fi<f, REGPIER3) o G0, WHANT—D;

14) WA O BB HES BN BRI HE T 20 ARG S1L, S120 S21. S223HAT
R

SRR, ARWFIADETREESOAR,  Jo i Al 1 Ak 22 45 1) B EL 3% AR P 45 F 1%
Wefs 5, 3T IR . BUMPR LA SOR B A S8, AT A BRI R G 2R M
RoFs EE. RS, eV R/RGEWR, KT IEMEEE, I EAFAERE
Il 1/Q P LO RN BV AR R S ] jl . AR R W) BAT AR, SETRAHXS fe]
B G TR S .

12



WO 2019/210671 PCT/CN2018/114490

/A B R H
v RO FREME TR E, HAHELE T, SRR (D, Wi
PR (1) (15 % 77 AR GRS s (2) | JEREEE (3) FfE 94k
HAEEL (4, FrRifE S AR ERAEL (4) (R 2 0 Bk ek ds (D bk
KRR (3) [fEmsmARE: Pk MG SinEss (20 MpA-IRsm 550
B P S A I

2. MRABBURIZR 1 ik i R B M T e, JHEET: Bk
B9 MBS (2) AFEhaH (2-1) « FFFxR (2-2) . F—Emila s (2-3)
FEE B ARG 4 (2-4) , PR DGR (3) AHE kit 7 51 K AR A (3-1) |
JH AR (3-2) . ZHELBMH L (3-3) . FIESZE AR (3-4) . F
M B A R 2 (3-5) . JLHIRIMBEE (3-6) | B (3-7) R D
BB (3-8)

P Lh 4 s (2-1) M\ 5 Tk R0 (1) B% oA, Bk ik oh
Gras (2= AP I — AN S PR O (2-2) B4 A\ SR ARTE,
EMBOTFR (2-2) 4328 2 Mo (D@D« SO 58— ERME 8 (2-3)
i NI, B2 milA s (2-3) B— My ik s S nEss (2
(st 1 —, SRR A R — AL, B— g AR (2-3) M —Hih
Uiz 15 T3S 0 55— MRS B VA 1 2% (3-4) IS N bl s i I e P 2% (2-2)
Q% w5 PR R AR (2-4) KMASRHNE, B a5
(2-4) W—AMar s TR 15 Soim s (20 im0 =, SRR T
5 — i, B E R A (2-4) 15— im0 88 IS R |
e (3-5) WA N RARIE: BRI (2-1) W5 fMitiim SR s %
SEUAMIEY (3-3) [ AN N S A I

Bk Rk e 3 R AL 4 (3-10 9% o 5 PR DGR &5 8% (3-2) IS A\
FE, GG E (3-2) =AM 0 Sk S5 LR & (3-3) . 58
— ISR (3-4) o B NSRS A (3-5) MU N ImATE, =&
0% I 455 PR B LRI (3-6) o (il — ANl FL IR 28 (0 i NS AL
Ot RIS (3-6) ol AR %5 BT (1) AR B i B (3-7) W
AR B AEE, = RS B 1 o 5 PR 15 S AL AR (4D

13



WO 2019/210671 PCT/CN2018/114490

R AN AH I, FriR ((5 5 A0 AL (4D PN o 43 -5 i (4 5% bk b 7 31
RAER (3-1) MEHu . WOBIR (1) BEshlmaEgE, (TR rOGkm e o K £ 24
(3=1) A M sk e 3, AN bk ik s 0 TR B S 5 KT D0 & R Al
BOEETE L, ek A R AR R R S A (4) T, ke F I EE
BREEANRIR (1) St fE SO B8ty Irk W FE B (3-8) 5l 5Pk
RCk it B R A E (3-1) B (3-7) MIE, (et o0 A A4 4%
(3-1) 5 RS (3-7) [, DMREHRESEEEE SRS (3-T) RiERY
JeRk R FR AR (31D Hhrth ke 3 31 (¥ R S A

3y MREBCFIER 1| BTk eFREMS s, HAREET, Bk
B9 IMEBES (2) A% BukHre -1 . Fa8 (2-2) | BE RS
& (2-3) . HWTUAs (2-5) L B UERM AR (2-4) 5 TRRDEREER (3)
ASECKT P FIRAER (3-1) « GG (3-2) o B—SE SR (3-3) |
WA BRI S (3-4) o BB MNASCER B (3-5) |\ S E I HIES
(3-9) « JEHIRIBER (3-6) . HBEEF MR (3-7) MFEDHER (3-8) ;

P B ITO% (2-1) B3 A 55 Bnid BRI (1) BTt fan oAl 3, i
WITR (2-1) 20y 2 Mttt (D@ - BOREHm 55— ads (2-2) K
N, SB—Ihnds (2-2) Bttt 2 g . — S 58— A A A (2-3)
M N, B 2R (2-3) M— MR ITA E S nEsEs (2)
M O, SRR AHE, B2 RARA S (2-3) M- Hitim
SRR R SR A 2 (3-4) RS AR NIRARIE, BB Tha s (2-2) 15
— AR 5B S I E S (3-3) MBI NSRS TR R e
(2-1) MBS —Tha s (2-5) B AME, % a8 (2-5) K
HAa Am s — S E B AR A (2-0 AL, AR
(2-4) B— Mg s oA PR A5 5o (2) Bl 0 =, SRR as
(W 55— A, 8w RN AR (2-40) (05—t o 5 il 1 58— SE %
HEE (3-5) WIS AGRARTE, 55 Dhords (2-5) B9 — Mo 5 Pk i sE —
SETIRVAHI 2 (3-9) RISHIM N A

PR ekt o) kA48 (3-1) 5RrRr &4 (3-2) ML, %
G (3-2) NI IR, S IR —SE RIS (3-3) &

14



WO 2019/210671 PCT/CN2018/114490

— RSB 2E (34 F IR AR 2 (3-5) . B ST IAHIE(3-9)
o N\ S A, DY it O 25 01 i o %55 P (R R AR R (3-6) i — ot
HUERIU A8 (A A Sm AE, Ird DR RIEE SR (3-6) PRt iR 4 5 Prid
(K AR R AL it (3-T) i) — M AR RAE AR T, 25 PR 0 2 1) i L
SRR 55 ARG (4) M, PridifE oAb Bm s (4) 5k iR (0
AOCRK P F R A 2% (-1 R sm A, RIS S AL BRLE (4) T,
T (e kb e 3 e A Ay (3-10 R Ay Rk b e 200 ) JEL ) Ot e ok o e 3
Ay 3-1) ARV Chk A, BSRS89 K TN E
IRV, ekt e B R R 5 S AL B AR B (4) R, Otk 5
B EAEEANMBIR (D Fah 5 SRR, Jridr RS (3-8) 2l
JCRK R B R A A (3-10 b R A B (3-TO M, BBk e 1 AR 48 (3-1)
SRR (3-7) [, PARIEHRARAE SR (3-7) RAER 5 ekt
Bk AS: (3-1) Harth bk e 31 i B 2 A AE [ o

4y FHIBIMEZER 2 P (ROt R S R 4 7 b 26 G Rl 2 A U 2401
MaT5%, R T, A AR LT P ER:

D BB MRENEE A fu~1fy, DHFRNAL, 2 £i=fs

2) ARG AR MBI A A BT I 11 3 93 42 25 5 IR B (2) I ik 11— A0
I 1 =22 [/ 5

3) FrARfE S AR (4 FHSREIR (1D PN £ REES, %8
UG SN 48 (2= 1D 73 NP — BRI AR (3) 2 25 S il 25 (3-3)
b A\ s 25— BINERI A B 5% (2-2) fay A\

4) FINERIREEITIC (2-2) TS O im, KA RS T ELInd s —E
AR S A (2-3) BN REAER—Dam H L, S Rl R A 54
BERERG R (2-4) FAPTIR R ISR (3-5) AT A
BRSO BE S, & ERMGE (2-3) JAFR RS — WS
WHIEE (3-4) KI5 A\

5)  JITIRE bk e B AL A (3=10) Fin A G bk 3 B i i (R el 5 2 (3-2)
I A=, HERNSHET . TS 8 ST AR AE kP 31 5
SRR (3-3) M Dyords (2-1) Fath RS 5 EHCR R 3 — IS

15



WO 2019/210671 PCT/CN2018/114490

WHIEE (3-4). 5 I IARIEE (3-5) 2 X 28 0 S S AE S 45 5 3
ITREE ZEERAEE S 2GRS (3-6) | MM (3-7) A RIAHN
PSSR ESEE SEYNGIpu A EREY (Bl L 3= S C DR

6) PG T AL (4) TSI G TR A, BAREE— IR
SR 'S BB IR T AL ZE 0 o, SRR AR AR S1L S5
Anexp (j 0 1), b j oA RBEEAAL

T FRRE S AR (4) TR RS BRAE IIE T A, DA IR
G T 5B SRS SR ZE 0 ., BRI SRR ZAA S21 4L,
BSHOTLLRIR A Auexp (5 0 ), Hirh § 9oz,

8) HKPTIRRIRBITIR (2-2) PIHEHOM i, KA BIE 5L% [k
A% (2-4) INEBIEIM A AR B O b, B A A S S SR
SE ARG (2-3) B NJIA R S8 — A BRI 2% (3-4) RS AR s B A
M B G S, A RAMEE (2-3) F APk 558 IS i i il
ax (3-5) KIS B N\ s 1 5

9) Pk Bk e B A A A (3—10 B th 6 bk b e 1 2 Bk D6 i & 4% (3-2)
D1 N=0%, SalfERNSHEIRE . WA 58 IS B (R AR kot 7 971
SESIEEGIE (3-3) MIhad (-1 HH MR E S B F— A3 %
WHIEE (3-4), 5 I IARIEE (3-5) 2 X 28 22 5 A S B 45 5 3k
ITREE ZEERAEE S 2GRS (3-6) | MM (3-7) A RIAHN
PSSR ESEE SEYNGIpu A EREY (Bl L 3= S C DR

10) Frk (M5 T AL B (4) TR — IS B 1S SR AL Ay BAACEE — IR
G T 5B SRS SR ZE 0, BRI SRR IZAA S12 24
BSHOTLLRIR A Awexp (50 ), Firh § 9oz ;

11) Bk s S AL B () TS IR 1 1E 5 IR A BLCES 30
R IG5 528 3G T I Z 0 ., 13 BIRF N OB A2 R S22 B4,
BBHOTLLRIR A Avexp (5 0 ), Hirhr § 9oz ;

12) & f=f+Af, 24 fi<f, REPIER3) o G0, WHANT—D;

13) MR O BB HES BN BT 20 ARG S1L, S120 S21. S223HAT
R

16



WO 2019/210671 PCT/CN2018/114490

5. FIHIBCRIEESR 3 Pk 0BG 5% 5 W 2% 43t 28 BN IRl #3411 U S 801
WA T53%:, HARREAE T, &7 iEAHE LT AP IR:

D) BT ARG DY o~ 1, DHFEENAL, & =l

2) W Bl DB B AR (R P AN st 11 43 A1) 3 2 A S AR (2) (% I3 sty 11— R0
b R5 o |51 P

3) PrRfE S AbERE (4 FRARRIE (1D PR RIEYS, %G
SHOENBEIT R (2-1);

4) Prik IR (2-1) THEOM, BE SHE o s (2-2) 50
PRI, — BRI AR (3) KIEE—ZE M (3-3) KOS A i

—EINE BB AR (2-3) by

5) Wk —EmFGE (2-3) i MG T InEE b R s F i — A o
F b, B IR S BM5 S 3 AR (3) 38 —IASZ BRI 1 4% (3-5)
[ SR AR N3 11 5 AR DR 28 S B 5, B8 — B AR a4 (2-3) HAOL
KRR (3) M5 ISR S (3-4) ST NI .

6)  FTIR ROk T F R A A (3=10D B bk i 1) 28 Bk (R DGR 2 (3-2)
Do Rlues, SRVERNE-—SH3 . B A £ 2%
B HREEK 3 S IAFI R — (3-3) W —Thaad (2-2) (s
SEBEREE BN BRI EIES (3-4). 5 T INRST IR BIES (3-5) 2 Bk
DB SR S (5 5 AT KA, BRSSO RIS (3-6) . Aif
BT (3-T) 153 R R B TR SRR AR (5 S AL BT (4)

7 PrRE AR (4) , VRS INASCERE TR A, USRI
WX IEINE S HE—SH G S ARG Z 0 1, 13 BRI AR PRAE Z A ST
ZH, BBHEIRN Avexp (50 w), Horbr §j JymBURAL

8) FrRMfE SIS (1) , HEE SIS NE S HIRE Ay LEE
MBI 5 55— 2B E S MAEALZE 0 ., 13 BRI 3 7E SIS S21
ZH, GBHEIRN Aexp (50 2), Horb j JymBURAL

9) PFriRKIHBEITR (2-1) PIEQOM, BHESHE s (2-5) 2N
PRI, —ERE AR (3) KI5 S E I HHI S (3-9) KSR A i

—EINEEIE T AR (2-4) by

17



WO 2019/210671 PCT/CN2018/114490

10) Bk Bt bk b B 3 A A g C3— 1D dan B GBk ob e B 2 Bk OGRS & 4% (3-2)
Dyar Vs, A RfE NS~ B S B EXL
PEIIREENK I F ;s 38 =S LI RGIE (3-9) X Ihaat (2-5) farth i
(B9 EEEREE, IR HIES (3-4). 5 IR ER SIS (3-5) 4 Hix
WD S E B A S S 015 S AT SRR SBEREEE 52O IR B (3-6) . H
B A (3-7) 19 2IAH R B T R R AL 45 LR NPT 15 5 b BT (4)

1D) Pk ifE S AL B (4) , RS — IS S 5 TR A, BACEE—
WA ST 15 5 558 =28 3G T ARG ZE © 1o, 43 B0 DN OB A AE A A S12
28, USRI Awexp (5 0 1), Horh j RBEEAAL S

12) Bk M5 S AL B R (4) THELE IS 1 4E S IR A BLCES 30
WG S 5E S H IR NE SN ZE 0 2, 13 BRI AR PRAE A S22
S8, UBHEITRN Avexp (5 0), Horh j ABECEAAL;

13) & £=f+Af, 24 fi<f, REGEEE3) o G0, WHANT—

14) WA O BB HES BN BRI HE T 20 ARG S1L, S120 S21. S223HAT
R

18



PCT/CN2018/114490

WO 2019/210671

—— e e ——— ——————

| I
I ~ _ (—
| _
| Ro |
I = [
I i I
| 4 _ _
IR | ) i
I [ L| |
_ _ ' I |
" I I b I !
_ ! - | i
| | _ o “
I _ _
! | B T |
I _ | Bl _
| _ ! B o _
_ _ | *
| gl « _
| | _ SE P
— [ap]
| ha | 201 | Q
“ _ “ \ I [
% | i _ il
% _ _ o o
' | i L i
i _ _ L |
i i " | (I I
| (I |
| | | [ _
“ " ! _ L I |
! ! ! g _
_ _ ! w% _
I _ ! EER |
“ _ ! |
_ _ _ |
_ _ | | i
e J

172




WO 2019/210671 PCT/CN2018/114490

N
Tt T TTTT T T T T Tt 1
' |
iz—l o i
Az éj@ i
|
R ofnfon |
I T nw w24
! W mge WH !
O B Y Y I
! 32 0t ey |
|
: |
| Sl l :|:> fis it
I PR I Bk 4
13-1 Lo
| | |
| | |
|
|
|
1

2/2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/114490

A. CLASSIFICATION OF SUBJECT MATTER
GO1R 27/28(2006.01)i

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

B. FIELDS SEARCHED

GOIR27/-

Minimum documentation searched (classification system followed by classification symbols)

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)

CNPAT, CNKI, WPIL, EPODOC: Fi75E K2 /PA, (R4 R OR T EL OR &5 OR FREPyin, K, o7, KE, WL,
B, #A, They, SRHE; micro w wave, photo+, vector, scatter, detect+ or measur+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

PX CN 108614162 A (SHANGHAI JIAOTONG UNIVERSITY) 02 October 2018 (2018-10-02) 1-5
description, paragraphs [0052]-[0087], and figures 1-3

04 May 2016 (2016-05-04)

description, paragraphs [0006]-[0011] and [0025], and figure 1

X CN 105547654 A (NANJING UNIVERSITY OF AERONAUTICS AND ASTRONAUTICS) 1

SCIENCES) 05 September 2017 (2017-09-05)

description, paragraphs [0066]-[0074], and figures 3 and 5

X CN 107132027 A (INSTITUTE OF SEMICONDUCTORS, CHINESE ACADEMY OF 1

entire document

A CN 103454542 A (THE 41ST INSTITUTE OF CHINA ELECTRONIC TECHNOLOGY 1-5
GROUP CORPORATION) 18 December 2013 (2013-12-18)

entire document

A CN 103715480 A (JILIN UNIVERSITY) 09 April 2014 (2014-04-09) 1-5

SCIENCES) 18 February 2015 (2015-02-18)
entire document

A CN 104363047 A (INSTITUTE OF SEMICONDUCTORS, CHINESE ACADEMY OF 1-5

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

«A” document defining the general state of the art which is not considered
to be of particular relevance

filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

«“0” document referring to an oral disclosure, use, exhibition or other
means

«p>” document published prior to the international filing date but later than
the priority date claimed

wr

«“g» earlier application or patent but published on or after the international X

wyr

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

& document member of the same patent family

Date of the actual completion of the international search

08 January 2019

Date of mailing of the international search report

30 January 2019

Name and mailing address of the [SA/CN

National Intellectual Property Administration, PRC (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 International application No.

PCT/CN2018/114490

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 8184988 B2 (NATIONAL CHIAO TUNG UNIVERSITY) 22 May 2012 (2012-05-22) 1-5
entire document
A US 2016269122 A1 (ZTE CORPORATION) 15 September 2016 (2016-09-15) 1-5

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2018/114490
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 108614162 A 02 October 2018 None
CN 105547654 A 04 May 2016 CN 105547654 B 24 July 2018
CN 107132027 A 05 September 2017 None
CN 103454542 A 18 December 2013 CN 103454542 B 27 April 2016
CN 103715480 A 09 April 2014 CN 103715480 B 02 December 2015
CN 104363047 A 18 February 2015 None
uUs 8184988 B2 22 May 2012 us 2010008680 Al 14 January 2010
™ 201019029 A 16 May 2010
™ 1396033 B 11 May 2013
uUs 2016269122 Al 15 September 2016 us 9906305 B2 27 February 2018

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



EfrE RS [ b i
PCT/CN2018/114490

A EIl b S
GOIR 27/28(2006.01) 1

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

B. e
2R A AR AR PR B SCHR (FRRH 0 R R L3 25)
GO1R27/-

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

TE [ P R I 20 1 L TR 2R (R R A4 3, AN R RE 3R] I Al )

CNPAT, CNKI, WPI, EPODOC: h¥EATEKZE/PA, ( RfER OR TE OR &4HE OR BREF )/in, Bk, AT, &
B, M%K%, 85t G, 9, FEE: micro w wave, photo+, vector, scatter, detect+ or measur+

C. LEPSh-as

EEe IS, DER, S5 ERE AHZE AR ZE SR
PX CN 108614162 A (h¥gAZiE A%%) 20184F 107 2H (2018 - 10 - 02) 1-5
PRI 00521 -[0087] B, FHRI1-3
X CN 105547654 A (MEREATTSHIRKEE) 20164F 585 4H (2016 - 05 - 04) 1
PRI [0006]-[0011] B, [0025]E%, FE1L
X CN 107132027 A (FFEFZFEESAEBITHT) 201749 97 5H (2017 - 09 - 05) 1
PRI [0066]-[0074] B, KRS, 5
A CN 103454542 A (P EHTFREFEEFATEN+—H5EH) 20134 128 18H (2013 - 1-5
12 -18)
43T
A CN 103715480 A GE#RKZ) 20144E 45 9H (2014 - 04 - 09) 1-5
43T
A CN 104363047 A (TP EBZE LSS HT) 20154 27 18H (2015 - 02 - 18) 1-5
43T
A US 8184988 B2 (NATIONAL CHTAO TUNG UNIVERSITY) 20124F 5H 22H (2012 - 05 - 1-5
22)
43T
[V] 34 scprveck ms st b . TRBEEFIHE
* BRI EREE, “77 FEHEHBRMRANHZ BEAMR, 5HEAMRA, B4 T HEE
N . _ . . . Rz B B R IR A S SO
“A” YRR BIARSR EROR T LA BEAR —RCR & S , .
“x” RERIARSKEINCAE, BB ERZ M, A BRI R AR
“B” 7EEFrHIEH R E AR KIE % g s EF) b %%mifﬂﬁﬁ bicR i ' e =
«L7 BTRERHAR SEA T SR MR SO, SN s A i <Y B Mﬁaéﬁﬁrcf* ISR L e 2 e S NS Py
b %%@?ﬁﬂ%%ﬁ%ﬂ%@%%ﬁ&ﬁmm%i#(mﬁw %Tﬁﬁg r$ﬁﬁﬁﬁkﬁﬁiﬁ%ﬂﬁxgiﬁﬁmﬁ
‘l/ J
“0” WROSLAT. FA. EREEMTT AT “g” FIEERIFISCH
«pr AN BT EEF S BT BT ESR UL A B Se i
] o 6 2R S s e B 1 I 1 [ Frh RIS 1R 2 H 3
20194 1H 8H 20194 1H 30H
TSA/CNF ) 42 Fr FITHE 25 H hik ZRE R
A E R 50 BUR (TSA/CN) Ak
AR B b AR T X [ TR IRk 6 S 100088 .
HEHES (86-10)62019451 HLiE S 86-(10)-53962523

& PCT/ISA/210 (3B21) (2015%E1H)



EFRRRERE [ fr H i 5
PCT/CN2018/114490
c.  #EkXH
% A* SIRICH, BER, FRUIAHKRERIE AR RHIRUR 5K
A Us i§§§269122 Al (ZTE CORPORATION) 20164 98 15H (2016 - 09 - 15) 1-5

Z% PCT/ISA/210 (382T) (20154E1A)




ER IR AR
XFRIREHIMER PCT/CN2018/114490
Ko g5 SRR Wi S s
CN 108614162 A 20184 108 2H T
CN 105547654 A 20164F 5 H 4H CN 105547654 B 20184F 7H 24H
CN 107132027 A 20174F 9H 5H I
CN 103454542 A 20137 12H 18H CN 103454542 B 20164F 48 27H
CN 103715480 A 20144F 48 9H CN 103715480 B 20154F 12H 2H
CN 104363047 A 20154F 28 18H T
Us 8184988 B2 20124F 5 22H Us 2010008680 Al 20107F 18 14H
TW 201019029 A 20107F 58 16H
TW 1396033 B 20137 58 11H
Us 2016269122 Al 20164F 98 15H Us 9906305 B2 20184 28 27H
& PCT/ISA/210 (FEREFIMHE) (2015551 7)




	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 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

