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Abstract: Focusing on current Orthogonal Frequency Division Multiplexing(OFDM) communication
systems, the integrated waveforms study is conducted based on two—Dimensional Fast Fourier Transform
(2D-FFT). The sensing characteristics of THz OFDM waveforms are investigated by combining
theoretical analysis with simulations to analyze the impacts of waveform parameter design under various
frequencies and bandwidths, aiming to guide the design of THz OFDM Integrated Sensing And
Communication(ISAC) systems. Theoretical and simulation analysis demonstrates that the THz OFDM
integrated communication and sensing system possesses multi—object sensing capabilities, with the large
bandwidth of THz enabling a high range resolution of the OFDM waveform sensing up to the centimeter
level and a velocity resolution up to decimeter per second level. Moreover, even under low sensing
Signal-to—Noise Ratio(SNR) conditions, the system can still resolve the position and velocity information
of targets, confirming the capability of OFDM integrated communication and sensing waveforms to
support THz narrow beam mobile communication.

Keywords: terahertz; integrated sensing and communication; Orthogonal Frequency Division

Multiplexing; two—Dimensional Fast Fourier Transform

Fiti 5 2F FLAX#% 3l {75 & 4L (the fifth generation of mobile communication system, SG)RDALAYFERE IR, AZKIE
W T B SR AR RGE(6G) TR, AR T ARZ 24k 551 b 55 Fh S Rl 55 o 1 35 4 AR o1 J2 % iy
i e R AP, B A B8 Y R A K 8 2% 4 B (0.1~10 THz) B 2 AR A Tl B 56 1 i #5050 202247 H
IMT-2030(6G) i #F 20 & A 6G L ALY 5t FIOCHERE T ), 0 38 M5 B — IR Ab o 6G W FE R R R 2 — P JE R &
KR HEE: 2024-02-20; fEEIHER: 2024-04-11
HELWMAB: EEE AU HRIY B H (2021YFB2900200); 65T FAARHF LS W B30 H (L223007);  JbaT iR s K 2# BT 58 A GilHr Gl ¥ Bh 3 B

(2024-YC-T003)

"BIEEE: ¥ [ email:chuangyang@bupt.edu.cn




o7 ABEH PSR TFERSRE 52 %

B R AN AR B e R S S 1 W 28 G A b 28 0B 1) il F8E T o AR 2% R G R TR N R R
A7 A5 S A B IR BE ST, 15 6G il i — AL I TR OR A DE BESY . KR 2% 18 15 H R B SEBE 100 Gbps i 2y R
WAE, (ARG S m 3 L, AR R SR bk %6 4% Bl 45 AR e P S BB, B RS SR XEASL, T Y Tk
ik PR B G [ U Rl B 3 A5 DA S S TR AR DR S 2 1, TR, RO 2% £ B — AR oA R R ORAE
BHARK R EET S KO 2R B R, PORAE, e85 T BRI HEXES ,  BLA B 5T 07 58 2 fif B I )
AEDR IR B 5, AT (R HAR L, KSR SO RN BG4 1 V52 B RO v, 48 T 0240 {5 ik B A e 1

K28 18— R R A R . R R AL, W EARER S R A BT TR
SRR 1) — A B B A7 A 7R G A5 B 2t /N AR BB 556G I e £ B A SRS X ™Y, 2 T A Y
— PRAL Y b i) OFDM I 7 5 A7 i i 38 15 1 [ 1 3 RE e UBCRI PR BE , 2 B A ¥ 0 i) — IR fe i 2 — 1 Bt
A YR HE 33 T OFDM Y IE JE AT — AL B B Bt IF R 5870 25 BRI I s e 1, (/8 PR BE A2 2 BRI 1Y, L id
R AVE P A A BT B B AR AN TR, 7E S AT BRAYATER T, WO B0 PR BE (AN 08 28 4 LA R 2 i TP e 45 ) A7 7
LT R Y i 29 56 R U2 N, 7R 30 32 B HRE A5 B R JE OFDM il S — IR AL I JE O SR RE JI A (L, 20 gk
FIRE ST B M LN, AR TH R 2% R Rl i — R et RE R 2%

1 K#ZOFDMEBER—KHXREERKEEELHST
1.1 K#% OFDM i@ Bt — ik RHIELE

A SCHE T A% 55 OFDM Jl {5 R Ge 4848, 38 15 AR A o 2 52 ] — & S %, JlA B IpL ik & T35 Has b, B
FEWAL W e, 5 R LA T IR — 1% £ sBE e o BN A5 5 A B ASE e 5 3 Ak R S i R AT I 8 2 WA o 1) B A
P AL B, A5 30 H AR 0 BB A EE R, SRR E 1 iR . 7E ST OFDM il {5 £ 4t 1Y Kk 2% 3 {5 1% — 14
RGO e SR R R ECE @ QAM VA . B8 HIC{H B it 335 AE # (Inverse Discrete Fourier Transform,
IDFT)/HJ¢ 3 {# HL 1336 A5 46 (Inverse Fast Fourier Transform, IFFT)%4: WIET A5, f5cJa 38 o ACHH 2% 5 0 i o U A7
T R AT S AT R N AR AR RN i K BR B A 5 5 S5 64T 2D-FFT AL B, BT A B

antenna

7)
binary data |»| AM | o1 g IDFTAFFT 5| P  |»| addcP |3 DA
modulation

'_ — e o e— — o— o— — —

draw i UDIFr — sensing I local phase-locked frequency

. /FFT IFFT commu- rocessin i ipli

sensing |€ < oo P g oscillator loop multiplier

i on on nication module for

images
I olumns rows datas eceived

signals
I N QAM low noise
l binary data | demodalationl P/S IDFT/IFFT |g— S/P l€—| remove CP |« A/D amplifier
ixer
communication processing module for received signals |

s cm— S— — — — — — — — — — A —— — —  — — — — — — A——

Fig.1 A framework for terahertz integrated sensing and communication system based on OFDM
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Tablel Settings of carrier frequency and corresponding waveform parameters

parameters value
carrier frequency/GHz 24 3.5 5.8 12.0 28.0 39.0 77.0 94.0 140.0 220.0 340.0
bandwidth/MHz 16 50 90 400 1250 1 600 1800 2 000 2500 6 000 8000
subcarrier frequency/kHz 31.25 48.83 87.89 195.31 305.16 390.63 439.45 488.28 610.35 732.42 976.56
N 512 1024 1024 2048 4096 4096 4096 4096 4096 8192 8192
M 32 64 64 128 256 256 512 512 1024 1024 2048
CP percentage/% 20 20 20 20 20 20 20 20 20 20

processing gain/dB 42.144 48.165 48.165 54.185 60.206 60.206

63.216 63.216 66.227 69.237 72.247
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