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Abstract: In high-mobility vehicular networks, communication links are frequently blocked by surrounding ob-
stacles, sensing accuracy degrades considerably as vehicle speed increases, and onboard energy storage is strictly lim-
ited—these three factors constitute the primary challenge in current system design. To address this issue, a simultane-
ously transmitting and reflecting surface (STARS) is mounted on the vehicle roof. By virtue of its independent tunabil-
ity over transmitted and reflected signals, the STARS enables natural spatial separation between in-cabin communica-
tion coverage and out-vehicle environmental sensing. The Cramér-Rao bound (CRB) is adopted to quantify sensing

accuracy. Under the dual constraints of a CRB upper bound and per-user signal-to-interference-plus-noise ratio
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(SINR) lower bounds, an optimization problem is formulated to minimize the base station transmit power. Auxiliary

variables are introduced and Schur complement properties are invoked to handle the non-convex CRB term. Block co-

ordinate descent (BCD) and fractional programming (FP) are employed in an alternating fashion to jointly obtain the

beamforming vectors and reflection coefficients. Simulation results confirm that the proposed approach effectively re-

duces the base station output power while maintaining satisfactory communication quality and sensing accuracy, dem-

onstrating favorable applicability to energy-constrained onboard scenarios.

Key words: simultaneously transmitting and reflecting surface, integrated sensing and communication, vehicular net-

works, power minimization, Cramér-Rao bound, joint optimization
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