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Integrated sensing and communication electromagnetic wave propagation

measurement at 140 GHz for indoor environment
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Abstract: Facing the growing performance requirements of future mobile network application
scenarios, Terahertz(THz) Integrated Sensing and Communication(ISAC) technology, with its advantages
of high-speed communication and high—precision sensing, has become a current research hotspot.
Existing research has largely focused on the performance analysis, waveform design, and system
architecture of THz ISAC, with a lack of studies on the channel propagation characteristics of THz ISAC.
To address this, a typical indoor laboratory scenario is selected, and a time—domain measurement system
based on pseudo-random sequences is established to measure the indoor THz ISAC channel at 140 GHz
band. Channel parameters such as path loss are analyzed based on the measurement data. The analysis
results indicate that in the indoor scenario, the abundant scatterers are shared by both the
communication and sensing channels. They not only appear in the results of sensing echoes but also
contribute to the emergence of potential communication multipath components.
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K FH ) B 3800 5 57 /5 5 2 B BE 3 ] 4w A2 1 B4 8 (Field Programmable Gate Array, FPGAYR K . AR5 (Local
Oscillator, LO)%& 4= 2% . %4 2§ (multiplier) . IR 45 % (mixer). %M /5 i K 2§ (Low Noise Amplifier, LNA). THz X
AR, WE TR, FE & B (Transmitter, Tx), i i3 FGPA # 7= A= Oh Bifi HIL 1 75 (Pseudo Noise, PN)JF 51 4E K
/P 45 (Intermediate Frequency, IF)E 54 AIRMAY , ARG KR4 8.75 GHz ARG S, Wi f50as 8 fi5 40
Ja, FEIRM AR 5 H S S RIS B IR A AR 28 140 GHz, B )5 R E R A 2 THz R 18 o 78 32 U0 (Receiver,
Rx), i T 28 AR 3 U 5 DR 2% 001 B i 4 iU B M5 5, B RO (5 5 5 Dh BE AL S0 ABORE DG b B, i 3R AR
BB HE T 05 S A B4 A7 o BRI 5 3% I PN6 J¥ 41, 1A R 4509 F A CREYE 4 58 400 MHz, 4545 1A np il
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' - Tablel Parameters of the measurement system
' IF
1

: Tx parameter value
mixer —.<
suiilfipliee : THz >.| LNA |_| mixen H multiplier central frequency/GHz 140
moxer *ILNA | ' el symbol rate/MHz 400
(R R S i . communication Rx
sensing Rx measurement signal PN6
sequence length 63 symbols
[ . .
l LO time resolution/ns 2.5
distance resolution/m 0.75

Fig.1 Schematic diagram of the ISAC channel measurement system
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SeHUAE 5 &6 1 4 (Light Emitting Diode, LED)7x 5f, Fol 4% — 0055 7 X W5 55 50 B A =5 B 8 0.8 m X6 5L, 5L
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K 0K F] 180°, K RAE 49 4%

Fig.2 Illustration of the communication measurement Fig.3 Illustration of the sensing measurement
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