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Abstract: With the advancement of the low-altitude economy and the widespread application of unmanned aerial vehicle
(UAV), regulatory challenges for UAV flights have significantly increased. Integrated sensing and communication (ISAC)
technology is expected to solve the above problems. For this reason, the 3rd Generation Partnership Project (3GPP) had
identified low-altitude UAV as one of the important application scenarios of ISAC technology. However, the fast flight
speed, small size and high altitude of UAV could adversely affect the strength and quality of the received sensing signals.
Consequently, there was an urgent need to investigate the path loss characteristics of the UAV sensing channel and de-
velop effective model. Mono-static sensing channel measurements for UAV at frequencies of 15 GHz and 28 GHz were
conducted. The impact of horizontal distance, vertical altitude differences, and the radar cross section (RCS) of the target
on path loss were examined. The findings revealed low-coupling characteristics between the target and background chan-
nels. Subsequently, the path loss and distance model for the UAV sensing target channel was established, contributing to
the ongoing progress of 3GPP standardization.
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PR R A i 2k, BPsRs)ft(16), HApr
WERSEIEE Nd=1 m. SZIEBREHFEES T
6mZ 16 mIHEEJuHE. EHVEE N, 28 GHz
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15 GHz S B (R AT B R 120l o n=1.91 #1 n=1.84,
AT H B 2 (R FE DR 7 n=2. W5 NISLBE 1) 42 4
FERFIE S B B A KA PR RGE, RWIAE
UAV B3z 5t , Tx-ST M ST-Rx & 7GR 578
H 2S00 N SRR . R, 7EEAT B
HE B B AR ARE T B, BUUEREIE T HES
() PR B AR T AFE R 1, DA B A A B 0L UAV (1) I
MVETERME, FEORORT B 45 SR 0 T SE AT S A

115 -

—=— 28 GHz: n=1.91 RCS=5.67 dBsm 6=2.24
—#— 15 GHz: n=1.84 RCS=2.70 dBsm 6=2.92
i o

—
—_
(=}

AR /dB
5 5

Ned
W
—

\O
(=}

8 10 12 14 16
FEES/m
El6 HEARFERIA G 2k

5b[ERF, 28 GHz Al 15 GHz #i B it RCS il &
B A UEZE 0, 5 ) N 2.19 dB AT 1.46 dB, W&/NT
CI 3% 12 B AE AL B 40L& B b5 #E 22 o, B 2.24 dB
292 dB. X—ILREW], RCS M & HH A2
FEL G 4 R 2 M b Z BRI, R —#1E
PN REAE BRI . X2 i T UAV 375 K Bl
RN A /E DPRERK, JL-F ASAETE 1S 71 K 1
PRV . EXFMEDL T, H ARSI R AR 1R
B E B RCS HH ka5l &, 1Mk s2 /M6 58
URCMA . EAh, RCS BIEENRHES Z R Z MR R T
S, ELEEIEANE . BHASR . M CL AR
& Rk, fESLhREEEY, 7% ERCS )
Xof B 1 PR AR SRE R 5T o
3.3 FAEISE THREMEER

EAFEET, Hs WS EHE 5 NS
HAH AR, HbrRCS tBE MR AR, 3
T3 55 C1 I AR FER LY 5 5 o 2% AR 45 FE AT 7 I 22
AR Ty % 3 R — AN F S
H AR {58 B AR BRE, LIS IE 50 CT AR 40 FE AR 7Y
FEAN ) e P 2% A T 13 P AR

G v AN T v B 22 9 L Y ) S B AR AR FE S CL
PRAEFE I LS R ZE T ORI, BEE H s
Tx Fl Rx 2 [A] = B ZE Y G OK,  CLER AR P FE AR 2Y
55 S P A AR O AL i v 2 S T HE KA

M, WER3. HIRIERLET CLER IR HER
R G LR RCS Z 8 i BV E HI{E. H
R HARE TAF RS, H AR5 AN
Z IR e fh R A 2 3 3 H AR RCS TR ZUAZAL -

*3 MemEESEEEEENXR

9 B2V Bl /m WA IR 0/dB
-1~1 8.35
-2~2 9.11
-3~3 9.86
—4~4 10.49
-5~5 10.32

BT R AT LLHEN, £ H A5 5 Tx A Rx 5
BEA—BUREOL T, CLER AR I M 32 5
BRG] FRT S, A F PR T RCS AR
XA ENE . SR, 24 ve 22 Y FE R B A AR AL 2
FURCS WA IR, C1ER AR FER AL (¥ 3 FH 1 ]
RE TFE. BRI, RKAIHT TG Bt — B B
B, B EAEAFIHTA N Tx fRx 5 Hirz

] (49 RCS A5 Ah 45 1, DS B 1 3 3 Sz b g e
{EIBRRE .
4 Z5RIEB

JRFFE UAV 3755 T ISAC S8 [ R AR B s R
R TRAR A 255 2 FE AT UAV 05 08 17 1 1) W 4 e
. ASLLLUAV AT B AR, 7£15 GHz #128 GHz
ARUB ) Bl BN 5 NP RE 1M /KT s A
HEE 3NN EENES 8. 3T aefEE
& PADP Al 40, T UAV R~F/ 5 5384
YW, BRI UAV B B ARSI EE B AR AN
S, T B IR AR BN AR . IX 1 HITE UAV His
IISACIEFNEIE T, HARMSEX T 5SS 52 5L
N, ZHETEARAKFEE L. BT —KI,
A — BT UAV H b5 18 18 2 5 B AR e
BEAY, B 7038 IH 2 AR R ) R AR R FE IR P 5 FR s (A
PAFER AL, AR BRI Rl 2B S Hix
RCS A K, PAEMERE R EENN, H
3GPP ISACHRHEALA FLFR 4t 1 S . IbAh, sillE
PRI TAEAFR VAT S, ARSI AR 1 e
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