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Abstract:

Starting from the working mode of integrated sensing and communication, the working mode is subdivided according to the
perceptual mode. Then the model of integrated sensing and communication system is further analyzed, the processing of
wireless signal sending and receiving and frequency domain radar are analyzed, including interpolation, target distance and ve-
locity estimation. Then, according to the characteristics of integrated sensing and communication technology, the application
scenarios of integrated sensing and communication are analyzed. Finally, based on 5G, the remote detection and accurate
tracking capabilities of integrated sensing and communication technology in the low-altitude UAV scene are tested and veri—
fied, which provides a technical basis for the implementation of integrated sensing and communication technology.
Keywords:

B5G;6G;Integrated sensing and communication ; Radar; Sensing

5| A& T8, S5, MR  BR—AMUBARRINJ]. SRR HR A, 2024(1):6-9.

—E AR ARG AT AR A5 < SR A8 15 b v L

05l T/ i, RV AT P HAR A i f 12 S D e 2]

Tl

06

I A= 22 BN ER R R 7/ IR QNG DS e
AT S R R R RE ol AR IR R G AR PR A
BRI LR T RE . SR, XL AR T Z R 5
A A 0 295 A L g DR L AR BE T ) R it 2 R4 g
WA ) o RS AR SRR G E AL,
11 S0 £ 2R 405 S AR G 0 B e & T IOC e Mt A
AR BEAF A R (5 R AL BRI 328 1 45 )

0 — AL B AR 15 R G5 O R SR A e

%5 B HE . 2023-12-04

2024/01/DTPT

A W2, ANSURT L3 i i T 2R G R R A
RO AT NG 4, 38 n] LA S 5% T RE AY AR
B, SRAFUMESS 5, J& BSG/6G P4 1T ST #4 A o

1 TIERERK

WA B bR A B 5 SO DI RE B Oy
AT 43 0 3 TR 45 B BT (Device—based ) Fl TG 15 25 /8%
Hl(Device—free) 2 FRE . Hirpr, JE T £ B IR HE TR
SN H AR B A5 (5 5 U RE T S S K AT 5 4 SRk
B A K A AT IR s o A SRR 8 B B



PRASH g 2R I BE , B ORGS0 U SR
NI SR TR ST R RE R N P FAI e

X TR T A B ROy ST SO R T AR
i AR A A3k AR AT B 155 R R 0 31 114 5
5 AR AR T ICC 5 X F 0 B ORI 55, J200 &=
PRI B2 I H AR S TR 55, 0 T =
PASRUL, B A S5 FRPEAR IR], AN Al X
W AR XA S S 15 5 DR JE 3177 A= 1 RO 5 19 H AR )
PR SR, XT38 B — AL FOR , Jo e A Sl AR U
R I Rl AR T R R, OB A
2T LA B AR AE AR A, oD AR T )3z I H
TR JCAMLEI S H 4w T

RGBT AT HAL B 2 5 BRIl B RO 14
TG i SRS 2R e — 2 0 70 g B S R A A 5
SO Hor B RO SRR O Sl B, A 1R
JEAR BN ERER T E S R MG S AT A
FrHRWOR BB AR BRSO oAt
BT BC S HEAT 5 EAL TR, TR, JRAN 32 AR5 A O A
N A 5 oA 2R SRR B sh g, & 2
JEfRA Hi &2 5 TR R, AVUE R R IL T
SERE 5 )5, A H AR RS 5 B 2 FLAt A g

) ——
-— X

B O T AR

\";'I'I'/

—— I fEEAE S —— S

B2 AU T AR

&
pes

VB EMEER | SRR

B
BRE— KL AR | Key Technologies

T e, DM RN e ad pE— (R BAL B 25

FRAEIT Bt TR ) — e 4 e U R
IR IR AR S O R A8 5 AT
AR 4R TR 5 BRI 5 S O R
WOREGR A AT, 45 BN ERR B T BE )
KT B oA SR TR R A
R 25 M A T T I T PR 1L 23 A
M FAFAEZ AR 5 AL B 5, ml i R Ao 4, i — 40
PETHERONG JEE 5 5 RE R, by 0 A 2R TGk 6 ]
RS, 2Tl L AT TR A, A 2 e B U A
FIE BEAI MO Y o B 2 R IR 2P R 22, R T Uk
RIRGE

2 RERE

3 JE— Ak i s 1) B A I T R W A R
ISR FEASEE AR T 5G FE U ok S, R — Ak 3
Ul RGN & 3 7R, R RO BRAR He v BN H AR
FHE S BRSO B IS |, Zead BB A9 B 0
155 B 5 5 40t FRT A3 ik (5 5, R 4
TEERETZR , 15 BB UAE S Vs 78 & 26 AL BRAE Be v | 5108,
{555 X (STT, R, SACFMHS h & 4 T2k 2%,
RARETHIRALFE ) OFDM £5580) Zead 73 B IFFT 4b B
RS G S RIS NG PR R 2, 2t B s
PG5 R R B R % 25

JERN T2 A 5 8T B AR A R 1 B R R R
AR 77 A A 5 A5 40 B A28 A 2230 S 4008 | T 7 47 4B 3R X
PR 5 25 280k o L AR RS, T L St P A SR A
H AR FE 2, 238 800 B 1 i ) B2 U A 5 AR, vl
LRI B AR A B

DA 388 T ik A B 2 A ) A T8 AR G RT AR X
6N =Y @ X, Q REZBILERL . 7 HRHENZ
T, 75 X {5 T8 R R A AT (AR, — R T 4R

Full-Duplex Radio Transceiver

IFFT and S oo
CP addition 3 Target
X ; Interpolator
T—» detector
i~ ~C
eoning | v £ — T
@ Windowing C]?lcullalell{ange
FFT and CP oppler Image
removal | o

Radio Processing

B3 BT ML NR T AT i s o ik b 30 )l ek — R Ak R GEAE

BB ER 1% i A /2024/01 | O7



TEFAR | E BE 5 ok

Key Technologies | #&&— &L RERIT

PEARAE 7 v o T8 3 470 B T 0 B - 22 ey
P 2 1 52 B b B~ B LA T v R
i AP R L B

R-1(s-1 s :

—CH 2l | -l

E G W 75 |’ R
pa " pg

Horp 52 R U S'(S =S TFFT A8, of 1
HE UBE S (9 43 A L 452 SRRl RY(R >R)IY FFT 7%
O G VRSN R A O TR ORI SF : ¥ (=W =4 0L (= 1231
e B A 15 P E AN 2 RS . W, S AR (i
B 10 AR, LR S T %) T H bR
B, R ] O R A 7 o B A AR A

3 BRI AAR

fifi & ISAC (Integrated Sensing and Communication)
TR K SN, BUA 3855 I 28005 5% A2 iz AE R
WU AL S e T 2%, IR IO 265, 8 Ry S i A5 A 5
KA TR o

a) R REE LA ER o B 5G 1Y S AL B 19
Tz R AT B I 255 10 2 S A B2 T LIK BIR 4%
5G NR Rel-17 335 0 f i 48 br o8 - AR 5T, K
ST 1 m B E SRS RE B ELJT 1) 3 m A SE A 10
ms FYIER s £ TR 755 K KI5 1) 0.2 m (9 %E
FORTE T BT 100 1 m A E FIRTE , 10 ms Y3EIR 1]
ISAC AR AT LU B Jo 2 3 15 AR G0 5 R K 94 7 for
R BZ , ve b B2 8 S A8 B AT 32 T T JE A ML A
Pls Nz shz ] SR Bse ERE LT B BEM iR A K
B RESCIE AF U . AN, 24 i R A S A HIL R B
Lo, RAMLAEE AR R B W 2 T . MR T
ISAC FA 1 36 3 I 45 7] 1 € 6 B BR AR A AR Y
TN, AT AR 2 CAT 5 [ 30 1T R W e A e o Y
Y IETE AL, SR BETC PR A S A, PR B AT
LA MR AT RRF .

b) [R5 g R EFIE AL, BEAE 5 E AT L
LA N BRI AR BCHIBE T, ML & ATEAR HHY
PR3 v TT 8 E A PR R AR R B B
A7 5 #E E 47 R (Simultaneous Localization and Mapping,
SLAM) . i ISAC H A7 J0 B 4 B T ol A IR
25 B E T ) e G =GR 5 ki
THOL G A E LR BE SR L TR A M T7 58 0 TR]2B K
18 R RE 7 AT fiz 55 T 807282 R RE ST A B
58 SRR AER T o BTN, BE T ISAC Y BV s o7 A it

2

A(s, r) =

08 | 2024/01/DTPT

Pl A AT g 228 v 8 A i (R S el A A RO G A
NS T8 B AR G I AR ks rh 4R R 6 B A
K AR ARA H 2 A/ E AL AE B, IR 58 O I Y
AU IR, A B A B2 gl

o) TR M B — R EOR TAEAE 6G
F1 e A0 B LI K 4R 1 B8 g ) 20 B ARG JE T LS
BEXF b 240 sl 1 3R ), i 58 SEOKS 20 A9 35 3 AT
oo NI BEHOR G5 O 93 i 715588 ) T LUK iR
P THB IS — RO T MG SRR . ok, 1%
JEORE B T RS2 2 (4 3 N BR IR o 3 5 Sl A A
Fouli v BRI BRI DUTPRAL S VR Rl
fl By — 040, 1Bk ORI J] BB 5, S B KR R A R
PRI, R WG B o A PR RE o i G L 19 T2 34 4% 23R
B KR T VR/AR BRI 25 ) B R Be L F 9
Db ERESE BBETT . BN, RAAYR TR BE i 6T
{5 TR Bl BE 7 BEAT P WA I | £ A I L 2k
FEUR I | F T IR AG I 45 , BREAZ s B SR AR HEAT AT
BT SRR RRIBNASIN AR GE T A 3h B R 9 2k
SRS IER, I 4T S FEE, Rk
R RS T RO ARSI AR G AT e U Tl 5 Az HR A
AP 557 25 38, T 4 1) A A o

4 BR— LK IEIE

ARSI ES T ML S5 R ], e 56T 56 1Y
ISAC FEARTEARZS To A ML) 55 14 128 B 25 47 D0 Fom of: R
BERE T, 20 00 DA R R I ORGSR B T
5 44 2 B I 25 TC A AL 8 JER— R U 56
DU 5 TE v (o A 8 1 R R — R A 18 A% A 465 3 %
AAU BE 528 (4l 155 25 m, >R H] 26 GHz ZE K BB ) ,
K225 M300 JC A ML
4.1 ik Ao

TR B, LA SR AR

a) /INKIEE TR B DI RE

b) W I AL LA B A H bR 2s 5, i 4b
[ 328 B 0l 7 ] RAT , WA S LT R A

) MBI I S B0HI PR £ B Log SC A, 4R LG o &
Sl SRS B 11 T AL S A

d) G En i B 5 e AL 8 R 1) % 3 T
%o

P KAy R I, LS IR AT

a) /N TR B D BE

b) B TC ML LA E BB AR H bR zs 30N, i b



IF) 3G 75 R 0l 7 1) QAT WL S T L B (L AR
RN 3 TCNALE L R GE LI L s B 45 A

o) WA 0 3 B0 PR S B log SCAF , £ 475 IR
L BE 2 AL A5 B, LA R TE AHLE L R AE
£l

/N O

d) GEiT S R 5 MG N R G 45 R 2
5 22 ML B Y 2

PREEBE M, FLI P R AR .

a) /NI TR BT fg

b) B TE AL LA B A H AR 2 BN, e Tise
BERE T QAT , SR JER ATt 7R AT ) JER N 3 A
W] WA VA3 ok M N W R VA7 0 I e < £
Wl

55 PR B D, R R R

a) /N TR BT D) BE

b) W e AL LA e BB H bR zs 5N, ik ik
[1) 328 5 0 RAT 10 SRS I 2 JE A ALY faze B 2
2 (R 3z Ak TR 3 SRR A I 3 TS AL T IR
FRES, Bl ii ey .
4.2 MRER

TR 2 S W, FE 0 SR ATRG I 31 T8 A AL A e i
B 1200 m A% TE AALE 7 R G0 S HE S BRI
| B 7 O S R S SR A S S R A RS S
7B R 2%, Al 49 A IV ) CDF W& 4 B . AR 4 7]
DAE 900 JC AL A 15 25 19 Th 67 B R 0.62 m,
JEREN 45 5 55 0 A HLRE 57 3= Gt 52 Il 32 53 A9 G e 155 0
B 5 P, IS o LU JB 25 5 5 T8 AALE 17 &R
SR C e Sk UG IC , RE AR R, Wl 2 IS T AL
PRI A4 o FH 7 K

5 &FRiE

RSN E— A RFBNA T, b T LSS

1.0 e

0.3 o
_r""rﬁ‘l

021

0.1y L

0.0 1 ;

00 02 04 06 08 10 12 14
FENAG BE IR IE /m

B4 JBIE AR 2E CDF

&
pes

5,9tk | CER AR

A,
BRE— KL AR | Key Technologies

T AMLELSL AT “IMT2020” FRE (W .48)
- 5G—A B IEHITC AP (21 @2k )

B 5 I ANGE S B8 TE AT X

T ORR ARCAE B LR B TR Gk A B R 0 FE A
{E  FI RSN L B B 0 R B2 A T 5 4R )5 K df e gk —
PRACEOAR KRR A5, 70T 1l IR — AL N 5%, B4
R RERE A B B , [R5 AR el B RE o, T35 2l
P =R 5 s fa , 2T 5G MR IE T ISAC ¢
ARTEARZS To ALY 5% 14 328 B g RN MK v R B2
NI A BT S S I T HOARSE

R 3 — R BAR AT I B N R H
LI BEAOITTE A W KIS 25, 38 A7 1 22 ) R A 145 ff 2
U3 {5 L REANECRI D REZ 8] HETH BR I AL, N T4 fig
TR GBS 5 AL FRIME BORE S 55, W AR BT ST
T BRSBTS

Sk :

[1] BARNETO C B, RIIHONEN T, TURUNEN M, et al. Full-Duplex
OFDM Radar With LTE and 5G NR Waveforms: Challenges, Solu-
tions, and Measurements [J]. IEEE Transactions on Microwave
Theory and Techniques,2019(10):4042-4054.

[2] LIU A,HUANG Z,LIM,etal. A Survey on Fundamental Limits of In-

tegrated Sensing and Communication[J]. Communications surveys &
tutorials. 2022,24(2) :994-1034.

[3] LIUF,CUIY,MASOUROS C,et al. Integrated Sensing and Commu-
nications : Towards Dual-functional Wireless Networks for 6G and Be-
y()nd[ﬂ. IEEE Journal on Selected Areas in Communications. 2022,
40(6) :1728-1767.

[4] CUIY,LIU F,JING X, et al. Integrating Sensing and Communica-
tions for Ubiquitous 1oT: Applications, Trends and Challenges [J].
IEEE Network,2021,35(5) :158-167.

EE &I

TR e LR Bk, TSR gl U ML (R At L1 ¥ 115, R LR, 1
ey TN RS Bl 5P MR (At LA bR, it LR WL, TR 2D
AR BRI SR L1

BB EE 1% i A /2024/01 | 09



