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Abstract: Wireless radio frequency backscatter is characterized by shared spectrum, low power consumption, and low
cost, making it a significant player in the terminal devices and repeater markets of communication and sensing. Mobile
communication technology has always been a hotspot of development,the transition from 5G to 6G is not merely about
speed but also about evolving from the Internet of Things to the Internet of Intelligent Things. Both mobile communica-
tion technology and IoT technology face challenges such as spectrum scarcity and energy efficiency, creating intersections
with wireless radio frequency backscatter communication. By exploring research hotspots like mobile communication and
IoT technologies, this study introduces wireless radio frequency backscatter communication. Through reviewing seminal
papers on environmental backscatter communication, recent research, and fundamental principles, a clear developmental
trajectory is mapped out, and the current state is categorized across different dimensions. Based on this developmental tra-
jectory and classification, existing issues and partial solutions are identified. Finally, synthesizing insights from previous
sections, this study predicts the next phase of development trends.
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AT, G B R3S, PIRHECHL
Byl D, Jo e PR OB 2 6] 10 26 g5
T BB M5 4 B T 5 S R
T DSR4 50 B )%
LT 97 1, C, A S A B S 7 3 3
PSR M T8, U P % e
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TR, H AR . BRUSCHL AT A 2H
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HEGERH P (FReFHD #HATEE MR, WE
U RO LR SR o 8 2 BSR4 A S A
R HCRE B, AR I O 1n) B S R L AT
HE.
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EMF

Ctx, Dix
Eekti TRkt

K5 5 RME SRR

HiC,n C M C, 73 3 NI — L
PR — HIUR AR AU AR — L 595 (58 .
s(n) /e F PR RIEAE T, B(n)e{0,1} 2 & HU 1K
W E S TR, g e (0,1 R EU AN RS
TR T, w(n)iE AWGN. #ZEIHLEICR A B
PRBERG G BUR—IEL) AR EERE ORI —
HURA—HR L) 5, R[EMREN T, &%
Pl (s S y (n) R (6) Fios:

y(n)=C,s(n)+ C,yB(n)C,s(n) +w(n) (6)

3 HifFiElE

W& B I HON Frat ke, HN RS Ak
Al esolsnns - E G T ERERT, Je N TRAT R
H (UAV, unmanned aerial vehicle) ", & 4K {i
FRUCT, SGUIOZE A, AHOCIR OB . A
e N S B e SRR R g, BIARE S
PR B S, B3 (CERTTHES) 5G+
MDFC JoUg Ik X = b S B A e 5 B4k B FH T
VETTZ) KA, a5 T IR I Im BT (R 7 ot o 4
et SR, ToB S I Il BUR HoAt A5 5 U3 4k T
ARG B, KIEAMG. T, BEE R EGT 4k s
TR, 1 REAS AR Y 2% i) R BRI AR . AN R
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3.1 HftREESES LZRiG AR

W22 R 1 2R SHNESTTRIL, REE
FHAL5G I 6G TLZ G AEAS HRSERT T ILYE, SE
HAAE S H 5 5 00 AT U B R F R 4 o
#1, 5G 5 TV. FM. WiFi. LoRa. BLE. ZigBee.
EERMEEEMEARES, HNH WA
ZE5o

HAET, 5G& P CSedim A, mHAmE
TR B T IR RGP B, H R &R KR
Tl SV RIL, 5G & IAHUR K e B etk
WiFi. BLE. {5 5% #i#{5. FM. LoRa & ie# [
W2, TV. mmWave. ZigBee /& & R M2, 4
MR R I, 5G5S HH AT A AT FH B FHLOCHR
FEfeim, WiFiv BLE. {3 58 #0EE 5 THLOCEE
o FIE 2025 FRISLILSG A %, BT o
3G 4G FHLSCFFFM IJHE . LoRa i iz [ [7) Hi i
{5, HLoRa:ti st =1k, TV Al ZigBee X[l
B 75 B[R] B BT AR 2 AL, HE TV E T4
WA EAE T . mmWave BI85 5G. 6G RIKSE &,
HREERETEMBEHITRE LY. B2, B9k
MATVAEE RS, KRR,

TV. FM J [n) #UH JEY 5 Ge it A 5k () fig o 75
e EARSSAE B TAES B AAs e, SEME E
ST, BT B . SR AR 2R IR AR AR
I H AT PLBEATBGAIE . WAl ik R T RS AE
BASGE S HIEO T A THRER, JF4EaTH
Y R AT AL VP . I8 TV, FM. ZigBee 4%
WL A Y e R TR AE— BT U AN U
TR, SRRSO E B B0 Rl A 207 N OC
B H.
32 MEETEE)RR

3GPP S IR BUN 286, AR AE R ORI i 8«
FREEH TARIIFE. (KB . (RYEREF 2 &% H
BRI BUPRAE B R B R ACH AR
il & (MAC, media access control layer) Fl14J#)Z
(PHY, physical layer). &4 H /7 % % (UE, user
equipment) fl12& 35 (BS, base station) [ TG
26 F B R 2 ] (RRC, radio resource control)/[ii 55 %k
P% 1& BC ¥ W (SDAP, service data adaptation proto-
col)s ZrHEHI F Wi Z(PDCP, packet data con-

vergence protocol). JG £k % i % il J2 (RLC, radio
link control)s MAC. PHY 2. Ff LAYE N 3 5
P L EES T AT R AR B, B S I 1 1
mMTC S [A) BUR 3 55 AT S T8O 1] 3

P s 5G R EUR 45 T ARR VAR T
2, =P F WiFi 454 MIMO X [A] i
Wi ST R AR 71 . TCER S [m) B A 258 15
FRESHERHL, SGJB TKEE S L M, fE4HM
R, SR A U S T 5 5G HEAT B
B I A R 5 L AL AT 407, B DUE 5 i 4
BEALE s T LERREAE. TH, &
SRS 5 MIMO 45 &1 5t FE R . AR
B ERARUY N A RA, HULIE SR REEILA
TR KB K e 5 ]

PEREA R M, TEAGEESEE, ZEED
WA AT SR T 5l 5 Rk ABE B TR AR
KRIEEMFTEMG T, R EAUE SR AT UE
M ALY EES kg E i, Z2@Emi: £
WEE AT, TR YE S I R e S B R AD E
HrtE, A, DRSS I RE .

3.3 REESTBEMNEHRATE

3GPP g S Fh M 58 B [ U 90 2% 4 4180
EWRIN 1 AR 4, $R28 5 BS. #3% 5 UE Hik.
{HAR%5 5 UE FI BS P04 FVE S 540 T 5B B,
AN 10 A AR ORI R R A 8] o AE$R 41 3 A0
A4, AR%E. HPIEE BT AL BS ZIAIAH HoE
e, TEA B AT . BT 5G R
TSI, SRR A BURAE 5 # 2 5 5G 1 BS i
ITHe . (B 5G 5 Hofth e [ B 15 5 i 8 R .

S A TR [0 4% v ) B 5 S ) SR T S A
SRR S, T R A S TR B 2% SRR,
[ B, R 285 5 90 B RN Bl 1508 At 7 L3 AT A
N, FEATERIGEEIRES(SEE (CSI, channel
state information) 3% 5 T W 4% B 5 73 L 1 & M P %
PO BIRAECH A FYE. RIEAM 8 5 IR 5 A
S5 07 AT AFAE )
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A AR S [ IR AR AN T 1), e I 22 4
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4 AKEHEE

B S ) O AN W, 5GRT 6G e I B A
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I OSBRI AR 2 —) &
i IR A B R 2% . FE R AT 2 R, 6G R
[ B A AT BE 2 B 4 At B v RIS 5 RS
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PR K S #aH -
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3GPP 5 P05 S A FUR 25 A 10, R 5] Rk Y
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MDFC JE Ik P4 7 b SR A A Je 55 AL B ] T
P, K sl R M RERIMT . WY 45 B3 U8 70 e AL I AR
5G S HUH AT 3R o 51 R A S e Bl
fERERE. 6GRMBINIARE, K5 K EEN
22K R A UM AL 3T 3 3845 S 1) U L
Po ZMIRABHNES S RISEE, 51 KEER
BIINAME B 7 eI, SEHERMBER S, K
FIR R NG R o 18 S R B A e A
2N, Hl ZigBee SRR K B ) B ORI 3 R A
L. BEE TC IR SRR 28 A P AL IS AR
ST S TR A R A R HLRZ T R B

4.2 MEEEFFERFA
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TE RS RS o AR m) S s . FH 37 53¢ (1) i T KR
J& o SRR BRI A 75 AR Ao M R 2%
A BB TEA THERE T, A SEPR N 37 5
RE % A Al TH 5 18 o T PV B X B T
(DLI, direct link interference) < #H H. T (MI,
mutual interference) . 42 %% (DPF, double path
fading) &5 ] A7 %) 214 BE 42 F+ 7592 . DLI VRS2
T O35 Mg T HEE R (SIC, successive interfer-
ence cancellation) . 1EZ M4 & A (OFDM, or-
thogonal frequency division multiplexing) « #i# % .
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PREE HIEROTH EVE R R . A5 SRl ge e A 7 v
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