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Estimation Performances According to Subcarrier Allocation
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ABSTRACT

In this paper, we consider Multiple Input Multiple Output Orthogonal Frequency Division Multiplexing (MIMO
OFDM) pulse radar communication (RadCom) system in which the information transfer and the estimation of
target azimuth angles are simultaneously performed. In the MIMO pulse radar, the waveforms transmitted from
each antenna are designed to be orthogonal to each other in order to construct a virtual array antenna for high
azimuth estimation resolution. That is, subcarriers may be orthogonally allocated to each antenna to transmit a
waveform orthogonally. On the other hand, subcarriers can be adaptively allocated according to the channel gain

between each transmitter and receiver for communication. In this paper, we analyze the performance of
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communication and radar (in terms of achievable rate and angle estimation error) in MIMO OFDM pulse

RadCom and propose the subcarrier allocation methods. By constructing a virtual array antenna, MUIltiple SIgnal

Classification (MUSIC) algorithm can be applied to estimate the azimuth angle, and the achievable rate can be

derived based on the gain of the communication channel for each subcarrier. We also verify the achievable rate

and the mean square error (MSE) of the proposed OFDM subcarrier allocation methods through the simulations.
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Algorithm 1. Adaptive subcarrier allocation method

1. Initialize the subcarrier indices for the m,th
antenna as (15).

2. Compute Dln]=max, . |[H[n]l—|H[n]| for

i
n=1,...,N and sort it as D[n(n)] in descending
order.2)

For n=1,..., [ Nxa% |

3. By letting m, =argmax|# [n(n)]| for the
subcarrier index n(n), if n(n) is not included in
SCR’ move it to SCR.

end
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2) That is, n(n) is the subcarrier index associated with the
nth largest value among D[n].
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