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Abstract: Integrated sensing and communication (ISAC) is recognized as one of the candidate technologies of 6G mobile communication, aim-
ing to realize the integration and mutual benefit of sensing and communication. Considering that the reconfigurable intelligent surface (RIS)
can intelligently control the propagation environment to improve the capacity and coverage of the network, it has become a key technology
for 6G to achieve extensive connectivity. It is believed that deploying RIS on ISAC systems can provide a new performance optimization di-
mension of communication and sensing. The research significance of ISAC is highlighted, and the key technologies of ISAC are discussed.
The working principles of RIS and its applications in sensing system and communication systems are summarized. Finally, the research sta-

tus of RIS—assisted ISAC to better realize the sensing target and serve the communication users is analyzed.

Keywords: ISAC; RIS; 6G; spectrum resource

Ei%,m%ﬁ@%w&ﬁﬁeﬁﬁﬁ@ﬂ\@%ﬁﬁ
HEDRR RS, JFWE m Bs R A se ey Iy
] & RN, 66 R GE AL RE IS4 A1 5 it i JCAb AN FE I T LR 3%
ek %5, R Hag mhG BE A IEAIRE g, DA S o A AR
FARIRY PR SR, EAF P 0 A 2% AU IR 55w oK
Y BE NS B LA B R H 25 Bk . ARk, B TR
WASERE T 65 . R G40 A 5 b 3 2 45 Oy T i 3
PR, REIERH 2R G FIGE 15 2R G048 JTE — B 119 38 175 1 — 144k
(ISAC) EARFIE T 2 AR TR T AW 12 XK. ISACE
PRI LR | BT L 55 A FIAE 4L B A TE 4
WG REG A, IEEW R Z 18 TR M AR i i 35 5k
AT 8 25 g A A R R BBt AR, BRI 7 B AR T 3R 4

HEEMB: EBREXRWRITVERZEIME (2020YFA0711302); EREXRR
SETREME (U21B2014)

e,

HeRes, rTEAFERA (RIS) W Tl LUEHRIJCZ
WG REMBA R G IERE . W EM LIRS, 3z
BT R, BRI 6G M hSe B fE 0Lk L3R
B — I A RE R R D, RIS 328 ¢l R AR A (9 JE PR T
PR o, B IO RE NS i ST b A A LR
(AU MR FAR RS, (0 PR R 0t 2R 305 i) [ SR 1) )y [ HEA T 4%
&, AT DURK K b 4 KO8 2R G FLE AR R Gy w53
i, Aol s o i B . Rk, RIS A DLE i 61 2
A R LG R S L BAME SRR 2R G AR S
Ao BRULLISL, #55E RISHLAT LA ISAC R G HE LA S 2
SR X RERI TR, ISAC RGERENS TG T 4 (14 B
PEREFIIEAETERE . VR —FP A T 142 ISAC RGEHERENY =
MHEZBFMEAR, RISHEIEFIE TR AR 12
Kk

PGB | 17
2022 FE10 3 5528 %5558 Oct. 2022 Vol. 28 No.5



RRER T EREREREHUIEERA—MEARS

1 ISAC HE AR it

TEId LHUAAF, JBHIR GERIE {5 2R GRS 7 i ) B
o AT RV R U ) KR 9 i o R SRR U R £
WESRAE T AR P s, WA TR IATE B AR
WL ARSI AT PR TR DGR RE . I, 7R
P AR AT, ARG 5 R GAT A A
ZHIRRINE. BRILZ AN, ToLigk weIe i H 45 50k . Xl
FHAIA IR R G B i/ R AL ok aa vl . B
PL, 38 {5 R — R B B R 2 8 T2 AR BT 2
Kk

1.1 ISACHIF B X

ARFTFA, BERGR TAE X SHIAAFE. HE RS
RESAE R MR IR SF R (CSD WEL T, %
IS S HEA TR B, ARG B LR AR AR
T BT o B R G583 1) H AR & i B 5
SRAHI E AR S LA S A G R, AR ANER A&
PRI S PRI . 2o A7 R R GRS R g3k
RIS R EAE P AE X A RGBT 8T, BIR T B2
PR ARIE S, IEEHTIEBREARB DA REZ
AR . SRAT, MR ARy 20, A RCR 4
SARAEE AR . B THERGE I TR A5 AR [
BES ISR, Bk, ISAC 7 A8 i oA & 5
SRS IUBAI T BE LB E DI RE IS — . XM K280
RS MCER SR - 0F ] e Sl sE . RS A Tk i
AT LARR W Z R PEREIG 2514, ISAC 4586 ) BE A i
{HIRE LI VI UM L& S5 AR AR . Sk iE, ISAC B
A UL — S A,

(1) WNEERSE, BEARSATIIAE ., ISACHHERHM R
GRS RGEMENR —A R, R AT LA 2 I
AR BIRGT, INIAEI A A . FEARIR & e
My E

(2) $REEIERCR R RGN R G e AL
] i AR EATEAOR

(3) HEETEREMIZE . ISAC AL Bk Y S8 o) B ol o
IR ILAL B bR, T4 G 3 2 [ ) B B A e R A5
A HE AR 1Y) o BRI el 8308 155 0300 135 i B e T DL S 2 4 T
15 AU g

1.2 ISAC RIEE#R A
ISAC & 7638 o LR 4R AR R 915 5 Fni e

18 | RGERIAR
2022 F 108 EE28 %5 588 Oct. 2022 Vol. 28 No. 5

WiRF F

ok B B OE (R DT RE AV I RE . Herp ) — A SRR S (1] i
TET: WG B HRRAL ISAC IS5, A B e 17 A gk
HBPEREIA BB .

A AR R 5l W AN BE BRI . BE S B
FESE BB F ARSI AU SR T, 7 2R A R
ORI TR AR R, AR A 5 S A 223 At
B o MHEE15 5 157 i o 3% 2 A A e R o 2
fRR, g bE RSO 5 54, g )
RILE R, 2T 56 M6GHE R PGS, HARIISAC
FEARTIESEM (OFDM) | IEZCH%S (OTFS) |
IEPAR A Z P (FBMC) SFAY(ESBeit. lfE FUgm it
MR AR SR A S Bt AL+ BA skt . I,
UnAer ) P B S 5 A A BRAT S A U i e — D EE Y
AR

{5 FBAD B B ESRE B AR, 5 2 L5575 A
R PEREFE B LA TR] Akl 2 30815 AR PERE T K o ISAC Y3
TS B TT S8 m USRS 6] L IRFA] | A3 5eda 3 26071
RIERLE SN RG] ISAC IR T2 A,
ey LU [ 4E B B AL — ROt . =g iife
B i B (B U AR R S B B T A A ] LA
A KR S ISR . %05 588 T LB Al 5 P RE AN
EAIWERE D B AR B 2 RIOE UL, I AT 2 s BT
WA, BT ATE AT S8 W 265 vh JCEE SC B . A
BT TT G0 AL EXRAE R T s, %
BSOS 5 S B BRI

2 RIS A K T{E/RTE M M

SR EA T 48 TG 230 175 19— Bk S LE T P BT A s 2
TCL A5l . LG ffde ko] s JA ) . g i Fn oy 45 45
HARAMEAFIE R, sE @ FIE N D2 MR D
Ko MR B AN A5 T8 IV, o BRI, e ARAT SR K
TCEIM R —ABEVL BN A AT E, I Joik e
A 6G TCLE I £ N 4% 14 1o 2 1k AT T S TG 2838 15 A9 F
X, FRA 2T T & 4 AV (0 9TB AR e v R A48 £ 1 114 i
BLPE, DU AR JELR 46 X JESR | A S M R $E 45 )7
AT K. A, RISHEOIA MR —F AT B IR R,
A T8 6G JCE I {7 2R 48 Hh et 205 s il 19 % e ml A
TN

2.1 RISH TIEJRIE
RIS HA7 — il HL B4 RHAG R B3R 0T, i K AL



\\\\\\\\

AR BEE R 0 O R R B e . e, AN Ty
A% 0 ST b X A S5 R AT AT 4 0 4 s RAH 7 981 . G
1T, B0 ) RIS 2544 32 2 ol o7 1f] 2 1 A BB 4% i #4 4
W SV T — B 32 HAL Y, B AMNE B KR BRI
HLA AR b 00 42 8 JT R B, 7T DL 3R AR S it in
EH . BTN A T — A P-I-N 4544 (PIN) ik
o PR E R AT LS PIN A AR P B <ok
Z PR, T A G S = AR 22, Hhial
JE R B ARG B TR, T DA AR S S B Y
M Fa — 20—l AR, ISk % RIS B4~ JC
X6 A SR 5t S S R B, O pl 3 40 B T T A
REFE B THE . RIS S5 A A 38 1y I8 3 0 o 4
REPE IR IEAT o 0 BRI 45 1 30 o B A7 v 4 A 1) [ 4] ok s
o GG STTE R G B RIS S R EURAEM, IRHX
(B L % FH ) O B0 26 SR IR I 3% 465 RIS IOl 8% . R
B RBBT FEIIT B CSL,

RIS

TR

EEEN’" 4 - i
EEEres~ ﬁ‘
LTS .
asEEEER R

((i)) RIS

RIS: DEIIERERE

ABE RSEHE

22 RISERERGMRBRMR L HHIS A

RIS $4E 7ORT Y I i FER DR JCZe M 2% o 33X 72 RN & il
LA R TEMERENS S R A5 MERE B e RE . Bk
Ui, RIS AT LLKHUSEH B A O M4 rh, a2 i e g
TCOFRY SR R, (UGS 5k B RS B 5%
BRI S S AT 20, DT = R o i 20 5 T
R, E SR G 2 ORI T, MRS L
PTCER A 1 V5 AT P ) R A T — o i T B0, anfEl 2
(a) i, RSHLSHMOHLZ 8] 0 E A 2w B i Jor B
Wro SRS, FRATAT LUK RIS #6287 5 & S RLAEAE L
FARp RO S, G RIS B B SR 55 S8t K LRI
BLZ BRI, I AL 07 T QIR A S MO 15 i 12
PIBGEALRE 5. E 2 (b) Fias, XFRI AR A %

T ERBREREHEIIE SR —ISMER S i

t‘H}
dH

SRILER R 15 Dl R AR F I IR R AL, AT AT LA
RAATE PR o RIS TE a4 18 B 7 B AR e oL
s R SR, sl i SR AR Rl SR i T

,fl:l "To

RIS

@) + %

(a) RISHEIEZIZE
RIS

EEEEEE
llllll
lll
'l

~
~
»
\

(<< k/ (<<‘>)

(b) RISIHENDEITH
RIS: OJEMERRE

ABE2 RSNAZHRE

BT BT, WG BTH AR SHLEY & G ARORIE A RIS
) S S AT LA 3 2 3R Ge i 25 PP REHE A2 RIS 35 o2k
W28 1) — T ZAE 55 . FEid RJUAER, BFSE A GO RIS 7R 4%
FhICLem (5 s P R T T 25T, DA SEA Fhi
{EVERETEARIOILAL, LN vl S oR | RERSCR | FEReE
KU SAR I | f55 25858 5/ Ng . s, AT T
T RISTEG R G EMRR, DB E i R g8t B s
Rl H bR O B S EAG TR PR . Sl 5 i
TR, RIS 78 EH 2R G0 i AT H AY 32 B 1 5 AN ] gk
HEFRES, AL S N2 2 s H ARl At
EHARITER O &

PrG@ERRA 19
2022 F 108 528 % 588 Oct. 2022 Vol. 28 No. 5



RRER T EREREREHUIEERA—MEARS

3 RIS#HBI ISAC R4 RIHEXTAR

ISAC R Go 45 B0 ) R A5 D RE4E L rE — e . Hovp,
JERASEHH TR B R Y H AR AR TAG T . L,
T3 {5 AR D) Ay FH P A g I ek P03 £ R 55 o RIS 3l 0 %0 g
J 55} BhAS R TC AR HL A R B AR A, R AR T G
B, DARIRRREE ) 55 B, I BRI A TR
EARAE AR, S8 (5 AT DA B R BRI E B RE Ol AR it
BRI IR SS ,  T0 SR — RO 2ok B S PR SR R D5 B .
B, AR R S R S e el TR . AR R
£ BRIV 0 DB TR LR RIMERY . R, 3B
1f RISHALAR SN [ b1, ACRT LA B 605 5 FH P 2Z A1
WA, WA TR RN E R, I EENS B F2
= ISAC RGEM L FrdR . SR RISH B ISAC RER 5
HARMIE 3 FR .

RIS
EREEERER
&= & &
|| [ -
BADBER
/ s \“. -
. T ———

RIS: OEMERERE

A B3 RSHEPBERIN—AMLAGIHSE

3.1 RIS % Bh B &0 B Arie 038 15 B 51858

SRR P 3 BT 552 ARG AN F AR, B4
TR S IO R A DG A5 5 sl B e B . o,
AR A I 2 — e 2o PR3 [0 135 5 R W S 15 A7 s
A . 7EX—idFerh, FRATE F AR | R AR
SEAEARR TR OCPERE . (R LA R T (SINR)
PITERAR . FPITHER  BRA AR A — RPN ER R Ao A IR
LESg PR AR | R ATAREAE S TR 5 PERE .

A, MCAFZE N % RIS Hi B ISAC R Geimi =L 1 B
o G DN 2 R R 10 {5 BT i 1 R D BEEAT TS . AR,

20| RGERIAR
2022 F 108 EE28 %5 588 Oct. 2022 Vol. 28 No. 5

=

f

L5l

i
d

SCHRI101 4 5625 T B AR I AUBC AR Ry 2=, DU A IE
KT T HARBA AR RBER , SR )5 % B B As R
sz, $ T — AP ik AR Ak R AR i /MR
AR 25 249 SRR 0 T S A5 T P S M e (SNR) 3K 3] 85
Ko BRAIIMERIEFRAN, SINR X T80 PE RE [F] RE L %5 &
FEAEFH o TR ARG AR 3 RS {7 Y T S B R AR B
SINR 9 B i 44 5 o 38 2o 35645 D0 1 R 3l 11 22 S5 9 s )
Wi R RIS 1Y JC VRS2 S0 R R, SCHR[LAE AR IR 25 T SNR (9 H]
Pl Ss Bt . R R S DR WA A AT T, A S 1 B2
Wi SNR 3K B fe K, AT 0 B 6 G 00 1 g o 3 e . Sk
(1217 8 T — A B2 A8 E g se, HdE
T A (S S T RIS S A5 5 R b 47 . 2% I8 SR H 4 Fl
WA P B RE AL TR AR AR AE w5, Ay S LU R0 RIS 15
Z IR B A PR, SCHR2038 3 A 15 T & S 78 4 5 4 B
FIRIS AHFE, (i L35 R 0P SNR I 5 F2 S HL SNR 4 L
IR B R, FEubIER b, SCHR[31ME— 2% 18 T B bk
I i) 2 WO A i, RIS BT T AR 8 K I I R R
T . HEUCUE 25 DL K RIS W9 S5 R 80, A6 (5 1 P 1
TR IK B R KA I, T R JE 3k Y H AR SNR 25K

B MEHEEERNER NGNS, EaglES
T AR R 2R . R, R TARIR IR 5 R
PEBE B bR B T2 40 o WPt 78 50 2% 0 A7 78 1 2 A
T, SCHER[141R) A 32 Sh iR Bk s I H BRIt 24~ AE P
i s 8, HH MR E T A B A i R ST . H2lL
B 7% LA K RIS B9 BCSR Z 8, 1 R 14 H AR SINR 3k 31 5
K, DABE SRR IS ORI P RE ,  HE AR R 22 e A Y IR 55
Fitk . RWWEIEA BT BARFEAERT, R b R il
FHRIS 047k, SCHR[1514% T —> RIS i Bh i) 22 4 — {44k
ARG, ARGH I — N EEREE R
[ B 78 Y 57 T H I ARl . Hor, TRkl Hi i B b
Uk ESAey el A I P A L RS wr s P e 11K =S S (e T
LI B ARG B o SCHR[1S T ok BGPTSR
N MRS 5 F RIS AHFS , AN TR 32K (9 SINR 35 3 5K,
WHR T RGN Ll R R,

3.2 RIS % Bh 20 B ARfE A0 FHEHD 5

FUARAE T AR UM A AE R A AP A i 55
RAAHEIN A bRERER] . AR RN R S AT IS A
AR AR R PEREE AT DL e e R A (CRLB) B
JrRZE (MSE) JEMISCHRbRR M. H, CRLBFRT
PAbiT T 2200 5, MSE R AtiiHE- S S A7 iR 22



RRER

MBS TSR T AR R, FRATT AT DA T A SR/
PEALE L I A5 SINR 45— R 91 BRI P8 Aok iE A7 P fE
Al

VBB AN R AT LA R & B ARG T rERE . Zad
BT EE BA BARR I D20 . RAF 1 B A DA H A
RFEE . MR T I RE 0y . SRR LR AR
I s it A2 BT 0T B A R Y o At ATl O s 1
N RAFIBOR AR . BRIk, 25 RS Yk R K]
AT LAEAE S B 5 2555 M sk s ), SCR[16]48 166 & 15 ik
WS ST 2506 04 . 15 R G0 BRI LA K RIS MR 19 75
e, FEVCHECH R BN BOE R, R AT RERK 2 P
s A B K, BbAh, SCHR[16]1IRUEN] T RIS AT DL i 3 4
= ISAC R PERE . SRTAT, 760l 2 R A K S ke o Rl 1 19
LN, ISAC RGPIL BTG A i B # 22 BRI X4
SIAGE S Z P TP A, B oA R A A IR 55 17 I
o A2 RISHE TR 7 R FH 0 &, SCER[L7) e V/F e
T TROFI B8 (1 Rl 22 AU AE AT 25 2 G T, O3 o B¢
G ARG A RIS A, Al 22 FH P T 400 0 05 o 140 A
BIIAC AN /N o Ak, SCHR[17IBTERT T RIS A Al Al &
SPPIBET T G b DG P AR SRR, 3 AT DA AR ISAC R 40
FEMZ P T, %82 G — A3 A fE
AT AR EIA 1 (DOA), SCHR[1SPHE: DOA £t
MFPIEL B (CRB) 1B MMM MERETE b, BT BE G ik
FHERLEIE M RISA RS, 7E06 IR CRB 21, filifs
ZH P Z TS ARG e o eAh, Il ) SNR
0] Lhgk AR B AR e Re e A . SCHR[19]38 23 B6 A 3 1]
T AR A RIS AHES | 75 H2 e [n] 35 SNR 35 B f K,
FERUE B AR TP RE A RIS, 396 2 A P 38 15 A T2 L SNR
TR,

4 HERIE

1 T ISAC HOR BABHER AR . AR S — &
NGEHARS, B Z 8] T 2R B Tl 732 56
ISAC HeARA B HE BLA w88 {5 B R EoRG B2 B AR 6G
FORMB ML R, T4k, RISEHAINN 66 L s £
25 5 PR i P H A O F ARG PR Y — I W T R
R, WF9E A G0 RIS H T ISAC REerh, Dhilt— 2014
AT RE AR S TIRE

UEREREREHEUIEERA—MEARS WRF &

SE
(11 IMT-2030(6G)¥#EHAE . 6G BIARR SBEREERABZ B [R]. 2020
121 IMT-2030(6G)#EH A . BERA—IMEEARAFIRS [RI. 2021
[3] IMT-2030(6G)#EHA . EREBREEAIFURS [R]. 2021
[41LIU F, MASOUROS C, PETROPULU A P, et al. Joint radar and
communication design: applications, state—of-the-art, and the road ahead
[JI. IEEE transactions on communications, 2020, 68(6): 3834-3862. DOI:
10.1109/TCOMM.2020.2973976
[5] ZHANG J A, LIU F, MASOUROS C, et al. An overview of signal processing
techniques for joint communication and radar sensing [J]. IEEE journal of
selected topics in signal processing, 2021, 15(6): 1295-1315. DOI: 10.1109/
JSTSP.2021.3113120
[6] ZHANG J A, RAHMAN M L, WU K, et al. Enabling joint communication and
radar sensing in mobile networks—A survey [J]. IEEE communications
surveys & tutorials, 2022, 24(1): 306—-345. DOI: 10.1109/COMST.2021.
3122519
[71YUAN X, FENG ZY, ZHANG J A, et al. Spatio—temporal power optimization
for MIMO joint communication and radio sensing systems with training
overhead [J]. IEEE transactions on vehicular technology, 2021, 70(1): 5614—
528. DOI: 10.1109/TVT.2020.3046438
[BIWU Q Q, ZHANG R. Towards smart and reconfigurable environment:
intelligent  reflecting surface aided wireless network [J]. IEEE
communications magazine, 2020, 58(1): 106-112. DOI: 10.1109/MCOM.001.
1900107
[9] BASHARAT S, HASSAN S A, PERVAIZ H, et al. Reconfigurable intelligent
surfaces: potentials, applications, and challenges for 6G wireless networks
[J]. IEEE wireless communications, 2021, 28(6): 184-191. DOI: 10.1109/
MW(C.011.2100016
[10] XING Z, WANG R, YUAN X J. Passive beamforming design for
reconfigurable intelligent surface enabled integrated sensing and
communication [EB/OL]. (2022-01-01)[2022-08-15]. https://arxiv.org/abs/
2206.00525
[T11JIANG Z M, RIHAN M, ZHANG P C, et al. Intelligent reflecting surface
aided dual—-function radar and communication system [J]. IEEE systems
journal, 2022, 16(1): 475-486. DOI: 10.1109/JSYST.2021.3057400
[12] LI'Y K, PETROPULU A. Dual-function radar—communication system aided
by intelligent reflecting surfaces [EB/OL]. (2022-04-10) [2022-08-15].
https://arxiv.org/abs/2204.04721
[13]LIU R, LI M, SWINDLEHURST A L. Joint beamforming and reflection
design for RIS—assisted ISAC systems [EB/OL]. (2022-03-01) [2022-08~-
15]. https://arxiv.org/abs/2203.00265
[14]LIU R, LI M, LIU Y, et al. Joint transmit waveform and passive
beamforming design for RIS—aided DFRC systems [J]. IEEE journal of
selected topics in signal processing, 2022, 16(5): 995-1010. DOI: 10.1109/
JSTSP.2022.3172788
[168] FANG S S, CHEN G J, XU P, et al. SINR maximization for RIS—assisted
secure dual—-function radar communication systems [C]//Proceedings of
2021 |IEEE Global Communications Conference. IEEE, 2021: 1-6. DOI:
10.1109/GLOBECOM46510.2021.9685487
[161ZHU Z Y, LI Z, CHU Z, et al. Intelligent reflecting surface assisted
integrated sensing and communications for mmWave channels [EB/OLI].
(2022-01-05)[2022-08-15]. https://arxiv.org/abs/2202.00552v1
[T7TWANG X Y, FEI Z S, ZHENG Z, et al. Joint waveform design and passive
beamforming for RIS—assisted dual-functional radar—communication
system [J]. IEEE transactions on vehicular technology, 2021, 70(5): 5131—
5136. DOI: 10.1109/TVT.2021.3075497
[T8] WANG XY, FEI Z S, HUANG J X, et al. Joint waveform and discrete phase
shift design for RIS—assisted integrated sensing and communication
system under Cramer—Rao bound constraint [J]. IEEE transactions on
vehicular technology, 2022, 71(1): 1004-1009. DOI: 10.1109/TVT.2021.
3122889
[19] YAN S C, CAI'S, XIA W C, et al. A reconfigurable intelligent surface aided
dual—function radar and communication system [Cl//Proceedings of 2022

PrG@ERRA | 21
2022 F 108 528 % 588 Oct. 2022 Vol. 28 No. 5



RRER T EREREREHUIEERA—MEARS R &

2nd IEEE International Symposium on Joint Communications & Sensing.
IEEE, 2022: 1-6. DOI: 10.1109/JCS54387.2022.9743509

&S, LREMBAZEHE. FLESID;
E2HRSANBOEENSEEERN—A
R,

£ & & N

25F, IRMBBAZERELHARE; £2
HRISOANBOEENSEEERD—IAK
R

WIRF, CRBBAFEIELRE; £207
RIOONBERRN—IRM. TEIEEERE,

o e PR TEARSGAHEAS 27 kg 2310
BB

R 2022 i 5 R BRI 2 B H T

8 HIRJE, Bom . 24 B AR 44158 27 1K
G2 23 VU 2022 38 (5 I RR IR S AE X BLRE 2417 . 8
H13—14H, kA, BZE/R. P8B4l a3 90
PICT B R2EFHFR—u, G RIY LR, RO A
IS R FRAT IR A R R R T

MBSV L, EERPITRLEEANA T b 248 HEH &
JEAEDL . N20184FERNIAE, h24m THES 1 A8 Sl 15Tt )
BRI B R P B AR AR IR S5 7, FERBE%
GulfEH AR SWER, My ER T FRelE . Hlas ASE4
BN g, BT GE AR A A R IR B
SRR, LT E R R, g, R A
ABEELRES, b A BB PR K e & e, 2% i
IHHREEAR T, BRESRITEROR, (R # e a7
PN SRR IR T IE S AR S

EEEPOR AT & B, AR BRR . Tk,
Lf . BRI TR EHEAXE T 56, o . &
AERAIRI . ERFRIESSE N A T RS B2 AR -

Fbrt RN AR R F AT E TR ER S,
XTI R RG2S, 28 55 RFHHE. Ht23 07
BHEREZIPN BMRESIN TARRBREZ S, HEEIRS LERAE S, MY ERA =S EESHOR .

TR ENRE, MomEMERIERSS S, (Ll ERE, 2RS35 T 210 RS DOERES]
T 23 000 NIRINTELWE 5 5.5,

—AE B IREY R, R ICT S & R EH ARSI RESs , SR 2= R QR R fedy, 2 RGGE 5 4
PRI TR S 1 — AN N A

29 | RGERIAR
2022 F 108 EE28 %5 588 Oct. 2022 Vol. 28 No. 5



