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Table 1. Characteristics of proposed JRC OFDMA

continuous waveform (MC-PMCW) allowing for separation

of parameters into different domains

System Model

— "Tx' is the transmitter and ‘Rx’ is the receiver vehicles
— "T1" and "T2' stands for the two target vehicles

- Rc(,l) and R((f) are transmit-target and target-receiver ranges of gth target, respectively

— The 89 is angle of departure, HY) and ng) are angles of arrival

waveforms

Simulation Result

BER comparison

Figcure 1. Vehicle configuration for joint radar-communications system

Proposed MC-PMCW transmit signal
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Figure 2. Uncoded BER performance of three JRC waveforms: proposed, OFDMA [2] and
PMCW [11

Received signal
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Receiver Processing

How parameters manifest in the received signal:

s(t — Itc — mtp, — 74)).

and in slow-time (through the index m).
— ¢) Doppler shifts come into slow-time.

— d) Angles of arrival only appears in spatial domain.

— a) Range appears in carriers dimension and in delay i.e., fast-time (through

— b) Communications symbols a, m, appear in frequency domain (through the index n)

SNR =5 dB
JRC paradigm R o 0 Throughput
PMCW-JRC 0.1009| 73.9 24116 | 20 kb/s
OFDMA-JRC 0.57 309.8 2.13 340 kb/s
MC-PMCW-JRC 0.1881| 65 2.0111 | 370 kb/s
SNR = 25 dB
JRC paradigm R Ip 0 Throughput
PMCW-JRC 0.0075| 53 0.1246 | 20 kb/s
OFDMA-JRC 0.30 189.1 0.1231 | 400 kb/s
MC-PMCW-JRC 0.0099| 55 0.1441 | 400 kb/s
Table 2. MSE of radar parameter estimates and communications

throughput of three JRC paradigms, R = 10 m, fp= 2 k, 8 = 50 deg.

complexity estimation

— Applicable for emerging automotive JRC

Conclusion
— Alternative waveform for JRC overcoming the major challenge of lack of degrees of

freedom in OFDMA and PMCW

— Embeds radar and communications parameters in different domains enabling low

Key receiver steps:

other parameters.
domain followed by detecting the data symbols.

Doppler shifts.

respectively.

Step 1: We estimate range from fast-time motivated by the fact that it is not coupled with
Step 2: Employ the range estimates for recovering range from data symbols in frequency

Step 3: We can distinguish the data symbols from Doppler shifts in slow-time to estimate

Step 4: We estimate Doppler and angles of arrival from slow-time and spatial domains,
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