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Observations of ionospheric disturbances using the High Frequency Doppler (HF Doppler: HFD) sounding have been
carried out in various latitudes since the early 1960s. In Japan, ob-servations have continued for the past "50 years, and the
Doppler shifts imposed at the time of reflection at the ionospheric E and F regions have been used to study traveling ionospher-
ic disturbances (TIDs), sporadic E (Es), and various ionospheric phenomena caused by energy input from the magnetosphere
or lower atmosphere. The University of Electro-Communications (UEC) started HFD observations using the standard radio
JJY (Communica-tions Research Laboratory) in 1977, and has conducted multipoint observations by operating a number of
receivers at multiple stations in Japan. After the stop of HF JJY transmission, in order to continue ionospheric researches
using HFD, the experimental radio transmission station JG2XA was newly established in 2001 which employs radio waves
at 5006 kHz and 8006 kHz, which are close to the frequencies used by JJY. An overview of the HFD project data from the
experiments are available at "http://gwave.cei.uec.ac.jp/"hfd”.

Since the beginning of this transmitting station, CW for Doppler observation and Morse code as an identification signal
for the transmitting station are transmitted. The Doppler shift from the target is obtained by receiving CW reflected at the
ionosphere, which has a reflec-tion surface in a specific electron density region. However, which reflection mode of the target
resulted in the data was often determined by empirically or through comparison with another observation.

The following requirements are needed to improve the transmitter system: 1) need to be consistent with the existing
observation data, 2) need to measure the reflection altitude quantitatively with a distance resolution of several kilometers, and
3) need to meet domes-tic radio regulations to obtain an additional radio wave license.

To measure the propagation distance, FM-CW is considered with a sweep range of 150 kHz and repetition of 20 Hz
(Namiki et al., JpGU 2022). Frequency and time will be synchronized between transmitter and receiver precisely via GPS.
An indoor experiment was conducted by transmitting conventional CW and additional FM-CW signal together. Both ranging
and Doppler signal were detected simultaneously by a receiver with an additional sweep frequency converter (Namiki et al.,
SGEPSS, 2022).

An addition of the FM-CW radio type and a change of the transmitting system were approved in March 2023. Transmission
with the new system has been operational and the received data is being compared with the previous Doppler data. Since
the start of the operation of the new system, -3 mHz steady deviation has been observed for both the 5006 and 8006 kHz
transmission. This frequency bias is attributed to the frequency generator in the new system and is confirmed to be negligible
for usual Doppler measurement within = 4 Hz Doppler range (Namiki et al., JpGU, 2023).

If we measure the ionospheric height at a distance of about 80-570 km with our FM-CW ranging technique, the frequency
of the baseband signal at the receiver side will range from 1.6 kHz to 15 kHz, which is far from the Doppler frequency range
of £ 4 Hz. There is a need for receiving system different frequency processing to handle the ranging signal. We report
the results of a study of data processing method for the coexistence of new FM-CW ranging and conventional CW Doppler
observation.
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