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Abstract—We investigate data-aided iterative sensing in bistatic
OFDM ISAC systems, focusing on scenarios with co-located
sensing and communication receivers. To enhance target detection
beyond pilot-only sensing methods, we propose a multi-stage
bistatic OFDM receiver, performing iterative sensing and data
demodulation to progressively refine ISAC channel and data
estimates. Simulation results demonstrate that the proposed data-
aided scheme significantly outperforms pilot-only benchmarks,
particularly in multi-target scenarios, substantially narrowing the
performance gap compared to a genie-aided system with perfect
data knowledge. Moreover, the proposed approach considerably
expands the bistatic ISAC trade-off region, closely approaching
the probability of detection–achievable rate boundary established
by its genie-aided counterpart.

Index Terms– OFDM, ISAC, bistatic ISAC, bistatic sensing,
data-aided sensing.

I. INTRODUCTION

Integrated sensing and communication (ISAC) has emerged
as a key enabler for next-generation (6G) wireless networks,
enabling simultaneous data transmission and environmental
sensing [1]. Among ISAC configurations, monostatic ISAC,
where the transmitter and receiver are co-located, has been
extensively studied due to inherent advantages, such as the
use of communication data for sensing and the absence of
synchronization requirements [2]–[4]. On the other hand,
bistatic ISAC, involving a spatially separated transmitter and
receiver, has recently gained traction [5]–[7] as it offers spe-
cific benefits over monostatic ISAC, including elimination of
full-duplex transceiver complexity, extended sensing coverage
and enhanced target detection through spatial diversity [6], [8].

The spatially separated architecture of bistatic ISAC intro-
duces several technical challenges, such as stringent synchro-
nization requirements between devices and the need for effi-
cient data/pilot resource allocation [9], [10]. While resource-
allocation strategies balancing pilot and data usage have been
investigated in joint localization and communication networks
[11], these methods primarily focus on cooperative scenarios,
where users/targets actively participate in the communication
process, inherently avoiding issues such as multi-target inter-
ference [12]. In contrast, bistatic ISAC often involves non-
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Fig. 1. Bistatic ISAC scenario with co-located sensing and communication
receivers at the ISAC receiver.

cooperative passive targets, such as unknown objects that do
not emit signals, rendering conventional cooperative methods
inadequate [5]. Another key issue with bistatic ISAC is that
the transmit signal is only partially known at the receiver
since typically only the training pilots used for demodulation
purposes are known, while the data symbols remain unknown
[1, Sec. VI-B2c]. Relying solely on these sparse pilots for
sensing may introduce sidelobes in the sensing ambiguity
function, which might degrade sensing performance, especially
in multi-target scenarios [3].

To tackle the issue of unknown data payload in bistatic
ISAC, data-aided iterative channel estimation techniques have
been proposed for single-carrier [7], [13] and ultra wideband
(UWB) [14] systems, employing both pilot symbols and de-
tected data to refine estimates of target parameters. The or-
thogonal frequency-division multiplexing (OFDM) waveform,
on the other hand, has received relatively little attention in
data-aided bistatic ISAC investigations (e.g., [5]) despite its
wide adoption in 5G and future 6G deployments [15]. In [5],
the impact of bit errors on delay-Doppler images has been
qualitatively analyzed without explicitly evaluating crucial
ISAC metrics, such as detection performance and achievable
data rate. Consequently, several fundamental aspects remain
unexplored in data-aided bistatic OFDM ISAC systems: (i)
multi-target detection performance and the associated target
masking effects [4], (ii) impact of modulation order for data
on sensing performance [12], (iii) how pilot allocation affects



both probability of detection and data rate, and (iv) a system-
atic investigation of bistatic ISAC trade-offs.

Motivated by these research gaps, this paper proposes a
data-aided sensing framework for bistatic OFDM ISAC sys-
tems, systematically analyzing the trade-offs between radar tar-
get detection performance and communication rate. Our goal is
to answer a fundamental question: to what extent and under
which conditions can the performance of a bistatic OFDM
ISAC system approach that of its genie-aided counterpart with
perfect knowledge of data symbols? Our contributions are as
follows:

• We design a multi-stage, iterative data-aided receiver for
bistatic OFDM ISAC systems, enabling simultaneous and
progressively refined radar sensing and data demodula-
tion.

• We analyze the data-aided multi-target detection perfor-
mance under various conditions, including target radar
cross section (RCS), pilot percentage and choice of
OFDM ISAC channel estimator (i.e., reciprocal filter-
ing (RF), matched filtering (MF) or linear minimum
mean-squared-error (LMMSE) [12], [16]), benchmarking
against both pilot-only and genie-aided schemes.

• We investigate bistatic ISAC trade-offs between proba-
bility of detection and achievable rate across different
modulation schemes (QPSK vs. high-order QAM), high-
lighting the extent to which data-aided sensing can bridge
the performance gap between pilot-only and genie-aided
schemes.

II. SYSTEM MODEL AND PROBLEM FORMULATION

In this section, we provide the scenario description, signal
model and problem formulation for the bistatic ISAC setup.

A. Scenario Description

We consider a bistatic ISAC scenario consisting of two en-
tities, namely (i) a multiple-antenna ISAC transmitter (ISAC-
TX) and (ii) a single-antenna ISAC receiver (ISAC-RX), as
well as a number of targets in the environment, as shown in
Fig 1. ISAC-TX communicates with ISAC-RX by transmitting
both data and pilots within a given OFDM time-frequency
resource. In the considered bistatic configuration, ISAC-RX
contains a sensing receiver (S-RX) and a communication
receiver (C-RX) co-located on the same platform, and per-
forms bistatic sensing and communication receive operations
simultaneously [7], [14]. Given the unified received signal at
ISAC-RX, the goal of S-RX is to detect the targets in the
environment and estimate their delay and Doppler parameters,
while C-RX carries out OFDM data demodulation and data
detection tasks. Sharing the same device, S-RX and C-RX
mutually benefit each other to enhance bistatic sensing and
communication performances via information exchange and
joint optimization (i.e., device-level mutual assistance [1]).

B. ISAC Signal Model

For the purpose of joint downlink (DL) communications
with ISAC-RX and bistatic sensing, ISAC-TX employs an

OFDM waveform with N subcarriers and M symbols. The
total duration of each symbol is Tsym = Tcp + T , with Tcp,
T and ∆f = 1/T denoting the cyclic prefix (CP) duration,
the elementary symbol duration and the subcarrier spacing,
respectively [17]. Since sensing and communication receivers
are co-located at ISAC-RX, the bistatic ISAC scenario under
consideration features a unified received signal model for
sensing and communications [13]. The baseband received
signal at ISAC-RX on subcarrier n and symbol m is given
by [17], [18]

yn,m = hT
n,mfTxn,m + zn,m , (1)

where fT ∈ CNT×1 is the beamforming vector at the ISAC-
TX array1, with NT denoting the number of antenna elements,
xn,m ∈ C is the data/pilot on subcarrier n and symbol m,
zn,m ∼ CN (0, σ2) denotes the additive white Gaussian noise
(AWGN) and σ2 = N0N∆fNF with N0 and NF representing
the noise power spectral density (PSD) and the noise figure,
respectively, and hn,m ∈ CNT×1 is the unified ISAC channel
on subcarrier n and symbol m [15], [19]:

hn,m =

K∑
k=0

αke
−j2πn∆fτkej2πmTsymνkaT(θk) . (2)

In (1), we set ∥fT∥2 = PT and E{|xn,m|2} = 1, where
PT denotes the transmit power. As to (2), we consider the
presence of K targets/scatterers in the ISAC channel between
ISAC-TX and ISAC-RX, along with a line-of-sight (LOS)
path. The kth path is characterized by a complex channel
gain αk (including the effects of bistatic radar cross section
for k > 0 and path attenuation), an angle-of-departure (AOD)
θk, a delay τk and a Doppler shift νk, where k = 0 denotes
the LOS path while k > 0 corresponds to paths induced by
the scattering of the ISAC signal off the targets.2 Moreover,
aT(θ) ∈ CNT×1 denotes the steering vector of the uniform
linear array (ULA) at ISAC-TX with [aT(θ)]i = ej

2π
λ id sin(θ),

λ = c/fc, c and d denote the wavelength, speed of propagation
and element spacing, respectively. Additionally, in obtaining
(1), we leverage the following standard assumptions: (i) the
delay spread of the ISAC channel is smaller than the CP3,
i.e., Tcp ≥ maxk τk − mink τk [15], [22], (ii) maxk|νk| ≪
fc/(NM) [23], [24] (the narrowband approximation), and (iii)
the fast-time phase rotations within a symbol are negligible [6],
[25].

1For the sake of simplicity, we employ a fixed beamformer fT over the
entire frame of M symbols. Studying the impact of time-varying beamforming
design on ISAC performance is left as a future work.

2Here, τk and νk represent the ambiguous delay and Doppler shift
of the kth path, respectively, which differ from their true values by the
amount of timing offset (TO) and carrier frequency offset (CFO) due to clock
asynchronism between ISAC-TX and ISAC-RX [6]. Our focus will be on
estimating τk and νk , while the task of estimating the position and velocity
of the scatterers as well as the TO and CFO based on the estimates of τk and
νk is deferred to a subsequent stage (outside the scope of this work) [20].

3Considering a standard 5G NR numerology with ∆f = 60 kHz [21,
Sec. 4.2], the CP is calculated as Tcp = 0.07/∆f = 1.16µs. This
corresponds to a maximum distance spread of 350m in bistatic sensing,
which can accommodate a broad spectrum of channel conditions encountered
in 5G/6G communication scenarios [15].



Stacking (1) over N subcarriers and M symbols, and
absorbing the TX beamforming gain aTT(θk)fT into αk in (2),
we obtain the frequency/slow-time observation matrix

Y = X⊙H+ Z ∈ CN×M , (3)

where ⊙ denotes Hadamard (element-wise) multiplication,
Y ∈ CN×M with [Y]n,m ≜ yn,m, X ∈ CN×M with
[X]n,m ≜ xn,m, Z ∈ CN×M with [Z]n,m ≜ zn,m, and

H ≜
K∑

k=0

αk b(τk)c
T(νk) ∈ CN×M . (4)

Here, b(τ) ∈ CN×1 with [b(τ)]n = e−j2πn∆fτ and c(ν) ∈
CM×1 with [c(ν)]m = ej2πmTsymν representing, respectively,
the frequency-domain and time-domain steering vectors.

C. Degrees-of-Freedom in Bistatic ISAC

Given the unified sensing/communication signal model (3)
at the bistatic ISAC receiver, we have two different degrees-
of-freedom (DoFs) to optimize ISAC trade-offs.

1) Data/Pilot Selection: Let P ⊆ G = {(n,m) : 1 ≤ n ≤
N, 1 ≤ m ≤ M} and D = G \P denote the set of subcarrier-
symbol index pairs that indicate, respectively, pilot and data
locations in the OFDM frequency-time grid G. Sensing and
communication performances will be affected by both the
percentage of pilots (e.g., effective data rate vs. radar SNR [5]),
defined as ρP = 100 |P|/(NM), and the placement of pilots
(e.g., channel interpolation from an undersampled frequency-
time grid [3] using random or periodic pilot pattern). For
convenience, we define XP and XD as the submatrices of
X in (3) consisting of elements residing in the pilot and data
locations, respectively.

2) Modulation Order Selection: In our setup, ‘pilot’ de-
notes dedicated sensing pilots with unit amplitude [26], while
‘data’ may refer to either unit-amplitude (e.g., QPSK) or
varying-amplitude (e.g., QAM) symbols. In view of the time-
frequency trade-off in OFDM ISAC systems [4], [12], the
modulation order selection for XD constitutes another DoF
to tune ISAC trade-offs in the considered bistatic scenario.

D. Problem Statement for Bistatic ISAC

Given the received signal Y in (3) and the knowledge
of pilot symbols XP , the problems of interest are (i) to
detect the presence of multiple targets/paths and estimate
their parameters4 {αk, τk, νk}Kk=0 in (4), and (ii) perform data
demodulation to estimate the unknown data symbols XD.

III. RECEIVER DESIGN IN BISTATIC ISAC

In this section, we propose a multi-stage algorithm for the
bistatic OFDM ISAC receiver to tackle the problem of joint
target sensing and communications formulated in Sec. II-D.
A high-level overview of the algorithm is given in Fig. 2.
We begin by estimating the unstructured ISAC channel matrix
H in (3) using only pilot symbols XP . In Stage 2, data

4Due to the use of a fixed beamformer fT over the entire frame, estimation
of AODs {θk}Kk=0 is not possible.
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Fig. 2. The proposed multi-stage bistatic OFDM ISAC receiver that iteratively
performs demodulation and data-aided sensing.

demodulation is performed to obtain an estimate X̂D of
XD using the estimate Ĥ of H from the first stage. Then,
Stage 3 involves refining the channel estimate Ĥ using both
pilots XP and demodulated data X̂D. Stage 2 and 3 are
executed iteratively until convergence. In the final stage, we
perform target detection and parameter estimation from Ĥ by
exploiting its inner geometric structure in (4). In the following,
we elaborate on the different stages of the proposed scheme.

A. Stage 1: Initial Channel Estimation via Pilots

Following a similar approach to [3, Sec. VI], we design a
pilot-only channel estimation strategy for Stage 1 that can be
decomposed into several substages.

1) Channel Estimation at Pilot Locations: We construct
an estimate Ĥ from (3) by estimating the channel at pilot
locations via standard RF and setting the data locations to 0:

ĤP = YP ⊘XP , (5a)

ĤD = [0N×M ]D , (5b)

where ⊘ denotes element-wise division.
2) Target Detection/Estimation from Channel Estimate:

Using the structure in (4), we form the delay-Doppler image
from Ĥ in (5) [17], [23]

ĥDD(τ, ν) =
∣∣bH(τ)Ĥc∗(ν)

∣∣2 , (6)

which can be implemented via 2-D FFT [3], [12]:

ĤDD =
∣∣FH

NĤFM

∣∣2 ∈ RN×M , (7)

where FN ∈ CN×N is the unitary DFT matrix. Detection
of multiple targets and estimation of their delay-Doppler
parameters can be achieved by identifying peaks in (7) using
a constant false alarm rate (CFAR) detector, as described in
[27, Ch. 6.2.4], yielding {τ̂k, ν̂k}K̂k=0.

3) Channel Reconstruction from Target Estimates: The gain
estimates corresponding to {τ̂k, ν̂k}K̂k=0 can be obtained via
least-squares (LS) using Ĥ in (5) and the structure in (4) [12]:

α̂ = A†vec
(
Ĥ
)
∈ C(K̂+1)×1 , (8)

where A = [a0 . . . aK̂ ] ∈ CNM×(K̂+1) and ak ≜ c∗(ν̂k) ⊗
b(τ̂k). Then, the pilot-only channel estimate can be refined
via reconstruction from the target parameter estimates as

Ĥ =

K̂∑
k=0

α̂k b(τ̂k)c
T(ν̂k) . (9)



B. Stage 2: Data Demodulation

We propose to employ the LMMSE estimator for data
demodulation from (3) using the channel estimate either from
(9) at Stage 1 (initial phase) or from (11), (12) or (13) at
Stage 3 (during iterations) [28, Eq. (2.41)], [29, p. 389], [12]:

X̂D =
(
ŶD ⊙ Ĥ∗

D
)
⊘
(∣∣ĤD

∣∣2 + SNR−1
x

)
, (10)

where SNRx ≜ E{|xn,m|2}/σ2 = 1/σ2.

C. Stage 3: Channel Estimation via Pilots and Demodulated
Data

Now that we have obtained data estimates in (10) at Stage 2,
we can now refine ĤD via the following three estimators
commonly employed in the OFDM ISAC literature (while ĤP
remains fixed to its value in (5a)).

1) Reciprocal Filtering (RF): RF performs element-wise
division of received symbols by transmit symbols [2], [16],
[17], [30], [31]:

ĤD = ŶD ⊘ X̂D . (11)

2) Matched Filtering (MF): MF performs matched filtering
of received symbols with transmit symbols [16], [32]:

ĤD = ŶD ⊙ X̂∗
D . (12)

3) LMMSE Estimator: The LMMSE estimator relies on the
assumption that delays and Dopplers in the ISAC channel H in
(4) are uniformly distributed in their respective unambiguous
detection intervals, and is given by [12]

ĤD =
(
ŶD ⊙ X̂∗

D
)
⊘
(∣∣X̂D

∣∣2 + SNR−1
h

)
, (13)

where SNRh ≜
∑K

k=0

∣∣αk

∣∣2/σ2.
The resulting ĤD from (11), (12) or (13) is fed back to

Stage 2 to refine data estimates in (10). The iterations between
Stage 2 and Stage 3 continue until a termination criterion is
satisfied (e.g., maximum number of iterations).

D. Stage 4: Target Detection and Estimation from Unstruc-
tured ISAC Channels

At the final stage, ĤD from Stage 3 and ĤP in (5a) are
combined to construct the final ISAC channel estimate Ĥ. For
target detection/estimation from Ĥ, we apply the procedure in
Sec. III-A2 to obtain the ultimate delay-Doppler detections.

IV. NUMERICAL RESULTS

A. Simulation Setup

1) Scenario and Parameters: We evaluate the performance
of the proposed bistatic ISAC receiver in Sec. III using
the default simulation parameters in Table I. The ISAC-TX
beamforming vector in (1) is set to point towards 10◦, i.e.,
fT = a∗T(10

◦). For the unified ISAC channel in (2), we assume
the presence of K = 2 targets along with a LOS path, where
the channel gains are generated as

α0 =
λ

4πd0
, αk =

λ
√
σrcs,k

(4π)3/2dk,1dk,2
, k > 0 , (14)

with d0 = ∥pT − pR∥, dk,1 = ∥pT − pk∥, dk,2 =
∥pk − pR∥ and σrcs,k denoting the bistatic RCS of the kth

target. Here, pT = [0, 0]m, pR = [50, 0]m, p1 = [56.9, 10]m
and p2 = [79.4, 7]m denote the locations of ISAC-TX,
ISAC-RX, Target-1 and Target-2, respectively. ISAC-TX and
ISAC-RX are stationary, while the target velocities are set to
v1 = [1.4,−2.2]m/s and v2 = [2.2,−13.7]m/s. Moreover,
we set the false alarm probability of the CFAR detector
implemented on ĤDD in (7) to Pfa = 10−4. Unless otherwise
stated, we employ QPSK modulation for XD, set the RCSs
to σrcs,1 = 4.9 dBsm and σrcs,2 = 1.5 dBsm, and the pilot
percentage to ρP = 5%. The pilots are randomly placed in the
frequency-time grid and kept fixed throughout the simulations.

2) Benchmarks: For benchmarking purposes, we assess the
ISAC performance of the following algorithms:

• Proposed – Data-Aided: The proposed multi-stage data-
aided iterative sensing algorithm in Sec. III, with three
different flavors (RF, MF or LMMSE) in Stage 3.

• Benchmark 1 – Pilot-Only: Pilot-only target de-
tection/estimation, as described in Sec. III-A1 and
Sec. III-A2. This sets a lower bound on the performance
of the proposed algorithm.

• Benchmark 2 – Genie: Assuming perfect knowledge of
data symbols, i.e., X̂D = XD, we apply (5a) at pilot
locations and LMMSE in (13) at data locations in Stage 3,
and execute Stage 4. This serves as an upper bound on
the performance of the proposed algorithm.

3) Metrics: We use the following metrics for evaluation.

• Sensing Metric: We generate 500 independent Monte
Carlo realizations of the noise matrix Z in (3) and
calculate the empirical probability of detection (Pd) as
our sensing metric.

• Communication Metric: We adopt the achievable rate
as the communication metric, calculated via the mutual
information (MI) I(X;Y |H) between X and Y in (3)
for a given constellation of data symbols XD [12, Alg. 3].
The achievable rate is given by I(X;Y |H)(100 −
ρP)/100 for all the considered algorithms.5,6

B. Impact of Target RCS

We first investigate the detection performance of various
bistatic ISAC receivers, with the goal of evaluating how
the strong target (Target-1) masks the weak one (Target-2)
due to increased sidelobe levels resulting from a lack or
imperfect knowledge of XD. To that end, Fig. 3 shows Pd

5In our analysis of achievable rates and capacity, we deliberately exclude
the impact of imperfect channel estimation to focus solely on the effects of
reduced data payload as a consequence of increasing pilot ratio, which allows
isolated investigation of such effects on communication metrics, independent
of channel estimation quality. The impact of channel estimation quality has
already been extensively covered in OFDM communications literature [33].

6We note that the considered algorithms differ only in their sensing
performances based on how they use pilot and/or data for channel and target
parameter estimation, while their (shared) communication performance is
measured by the percentage of data payload (i.e., 100 − ρP ) and the MI
I(X;Y |H) under the assumption of perfect knowledge of H.



TABLE I
SIMULATION PARAMETERS

Parameter Description Value
fc Carrier frequency 28GHz
∆f Subcarrier spacing 120 kHz
N # subcarriers 400
N∆f Bandwidth 48MHz
M # symbols 60
PT Transmit power 20 dBm
NT ULA size at ISAC-TX 8
N0 Noise PSD −174 dBm/Hz
NF Noise figure 8 dB
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Fig. 3. Probability of detection with respect to target RCS for ρP = 5%.

of Target-2 as a function of its RCS. As expected, the genie-
aided receiver with perfect knowledge of XD achieves the
highest Pd performance, while the pilot-only scheme yields
the poorest one. The proposed data-aided sensing receiver with
LMMSE and MF provides significant gains over the pilot-only
scheme (up to 7 dBsm improvement), closing half the gap to
the genie-aided case (that can reach up to 14 dBsm), which
highlights its effectiveness in recovering performance losses
due to unknown XD.

C. Impact of Pilot Percentage

We now evaluate the impact of pilot percentage ρP on
Pd of Target-2 for fixed RCS σrcs,2 = 2dBsm, reported in
Fig. 4, using the same setup as in Fig. 3. It is observed that
the performance of the proposed data-aided sensing algorithm
converges quickly to that achievable under perfect knowledge
of data symbols (i.e., genie) as ρP increases, substantially
outperforming the pilot-only benchmark and closing almost all
the gap to the genie-aided one when ρP exceeds 10%. Similar
to Fig. 3, RF performs poorly compared to LMMSE and MF
due to its vulnerability to low SNR conditions (severe AWGN
and/or demodulation noise) [12]. In addition, to illustrate how
the different schemes affect Pd, we provide an example of
range profiles in Fig. 5 obtained via (7). We observe that the
pilot-only scheme results in extremely high sidelobe levels due
to (i) low SNR and (ii) holes in the frequency-time spectrum
[3], [34], leading to masking of the weak target. On the
other hand, the proposed data-aided sensing algorithm can
significantly reduce sidelobe levels and successfully recover
the weak target, bridging the gap to the genie-aided scheme.
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Fig. 4. Probability of detection with respect to pilot percentage for σrcs,2 =
2dBsm.
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Fig. 5. Range profiles obtained by pilot-only, data-aided (LMMSE) and full-
data (genie-aided) schemes for σrcs,2 = 2dBsm and ρP = 2%. The range
values represent the differential ranges with respect to the LOS path.

D. Bistatic ISAC Trade-offs

To explore the trade-offs between Pd and achievable rate in
bistatic ISAC, we sweep ρP from 0% to 100% under QPSK
and 1024-QAM modulation for XD. The resulting trade-off
curves are reported in Fig 6, where the horizontal genie-aided
Pd line and the vertical capacity line delineate the boundary
of the ISAC trade-off region. Using higher-order modulations
improves the achievable rate, as expected, and the proposed
data-aided scheme can significantly enhance ISAC trade-offs,
extending the trade-off curves closer to the optimal boundary
compared to the pilot-only approach.

E. Performance Over Iterations

We finally investigate how the performance of the pro-
posed data-aided sensing scheme with LMMSE evolves over
iterations. Fig. 7 shows Pd of Target-2 for ρP = 5% and
PT = 40dBm relative to its RCS. We observe improved detec-
tion performance over iterations (up to 5 dBsm improvement
in two iterations), showing the promising performance of the
iterative data-aided sensing approach.

V. CONCLUDING REMARKS

We have introduced a data-aided sensing approach for
bistatic OFDM ISAC systems, showcasing its significant
potential to enhance ISAC performance. In particular, the
proposed algorithm can substantially close the vast gap in
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Fig. 6. Bistatic ISAC trade-off curves with QPSK and 1024-QAM mod-
ulation, obtained by sweeping ρP over [0, 100]%. The data-aided receiver
employs the LMMSE estimator at Stage 3.
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Fig. 7. Evolution of probability of detection achieved by LMMSE over
iterations of the data-aided sensing algorithm for ρP = 5%.

detection performance between pilot-only schemes (relying
solely on pilots for sensing) and genie-aided ones (exploit-
ing both pilots and perfect knowledge of data for sensing),
effectively addressing the challenge of unknown data payload
in bistatic ISAC systems. Future research will focus on de-
veloping ISAC signal design strategies (i.e., TX beamforming
and constellation design) to optimize bistatic ISAC trade-offs.

REFERENCES

[1] F. Liu et al., “Integrated sensing and communications: Toward dual-
functional wireless networks for 6G and beyond,” IEEE Journal on
Selected Areas in Communications, vol. 40, no. 6, pp. 1728–1767, 2022.

[2] L. Pucci et al., “System-level analysis of joint sensing and communi-
cation based on 5G new radio,” IEEE Journal on Selected Areas in
Communications, vol. 40, no. 7, pp. 2043–2055, 2022.

[3] S. Mura et al., “Optimized waveform design for OFDM-based ISAC
systems under limited resource occupancy,” IEEE Transactions on
Wireless Communications, pp. 1–1, 2025.

[4] Z. Du et al., “Reshaping the ISAC tradeoff under OFDM signaling:
A probabilistic constellation shaping approach,” IEEE Transactions on
Signal Processing, vol. 72, pp. 4782–4797, 2024.

[5] D. Brunner et al., “Bistatic OFDM-based ISAC with over-the-air syn-
chronization: System concept and performance analysis,” IEEE Trans-
actions on Microwave Theory and Techniques, pp. 1–0, 2024.

[6] K. Wu et al., “Sensing in bistatic ISAC systems with clock asyn-
chronism: A signal processing perspective,” IEEE Signal Processing
Magazine, vol. 41, no. 5, pp. 31–43, 2024.

[7] N. Zhao et al., “Joint target localization and data detection in bistatic
ISAC networks,” IEEE Transactions on Communications, pp. 1–1, 2024.

[8] L. Pucci et al., “Performance analysis of a bistatic joint sensing and
communication system,” in 2022 IEEE International Conference on
Communications Workshops (ICC Workshops), 2022, pp. 73–78.

[9] S. Li et al., “Integrating passive bistatic sensing into mmwave B5G/6G
networks: Design and experiment measurement,” in ICC 2023 - IEEE
International Conference on Communications, 2023, pp. 2952–2957.

[10] N. K. Nataraja et al., “Integrated sensing and communication (ISAC)
for vehicles: Bistatic radar with 5G-NR signals,” IEEE Transactions on
Vehicular Technology, pp. 1–16, 2024.

[11] G. Kwon et al., “Joint communication and localization in millimeter
wave networks,” IEEE Journal of Selected Topics in Signal Processing,
vol. 15, no. 6, pp. 1439–1454, 2021.

[12] M. F. Keskin et al., “Fundamental trade-offs in monostatic ISAC:
A holistic investigation towards 6G,” IEEE Transactions on Wireless
Communications, pp. 1–1, 2025.

[13] N. Zhao et al., “On the performance improvements of data-aided joint
sensing and communication,” in 2022 International Symposium on
Wireless Communication Systems (ISWCS), 2022, pp. 1–6.

[14] F. Liu et al., “ISAC with UWB: Reliable decoupling and target sensing,”
IEEE Transactions on Wireless Communications, pp. 1–1, 2024.

[15] V. Koivunen et al., “Multicarrier ISAC: Advances in waveform design,
signal processing, and learning under nonidealities,” IEEE Signal Pro-
cessing Magazine, vol. 41, no. 5, pp. 17–30, 2024.

[16] S. Mercier et al., “Comparison of correlation-based OFDM radar
receivers,” IEEE Transactions on Aerospace and Electronic Systems,
vol. 56, no. 6, pp. 4796–4813, 2020.

[17] C. Sturm et al., “Waveform design and signal processing aspects for
fusion of wireless communications and radar sensing,” Proceedings of
the IEEE, vol. 99, no. 7, pp. 1236–1259, July 2011.
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