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ABSTRACT

The Terahertz (THz) band (0.1-10 THz) is a key asset to unlock the next generation of wireless communication
systems. With larger available bandwidths, THz systems would allow for faster data rates to interconnect many
more users than traditional communication systems in the microwave and millimeter wave frequency ranges.
While the hardware for THz communications is quickly emerging, the wireless research community lacks access
to THz signals. In addition to hardware solutions, much is left to explore on the signal processing side for THz
communications. Thus, in this paper, an extensive data set consisting of 260 frames of information-carrying
ultrabroadband signals transmitted and received at 120-140 GHz, 210-240 GHz, and 1-1.05 THz is presented.
This data set will enable the wireless community to experimentally explore solutions relating to ultrabroadband
time, frequency and phase synchronization, channel estimation and equalization, and modulation, to name a
few.

Specifications table

Subject

Wireless communications

Specific subject area

Terahertz communication for 6G networks

Type of data

How data were acquired

Modulated time-domain signals

All waveforms were acquired using the TeraNova Testbed described in [1], [2], [3], and [4].

Data format

Raw digitized data signals collected after down conversion to an intermediate frequency. Each signal contains two files: (i) a
binary file of recorded digital samples and (ii) a metafile with information describing each dataset in plain-text JSON format.
This binary and meta format is an extension of and compatible with NTIA’s SigMF specifications as listed here https://github.
com/NTIA/sigmf-ns-ntia.

Parameters for data
collection

The signals are modulated using M-PSK modulation schemes of various (i) modulation orders, (ii) symbol rates, (iii) transmission
distances, and (iv) carrier frequencies. The exact specifications for each waveform are provided in the meta data.

Description of data
collection

The signals were generated in baseband using MATLAB before being converted to analog signals by an arbitrary waveform
generator and modulated to the target RF frequency using a custom-made transmitter front end. The corresponding receiver front
end down-converted the signals, after which they were captured by a digital storage oscilloscope. More details on the data
collection process can be found in [1], [2], [3], and [4].

Data source location

Institution: Northeastern University
City: Boston, MA
Country: United States

Data accessibility

Repository name: Northeastern University Digital Repository Service (DRS)
Follow the Red (2021) link provided from the data set’s web page to access the data files.
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1. Value of the data

+ Why is this data useful? Still only a few hardware systems
can operate at true THz frequencies. As a result, little to no
data is available for experimental research in the THz band. This
work releases such data to the community. With 260 frames
of modulated M-PSK data signals transmitted at three different
frequencies above 100 GHz, this data set is the first of its kind to
be accessible to the community.

Who can benefit from these data? Wireless communication
researchers working on THz communications or ultrabroadband
signal processing techniques will benefit from this data, especially
given the range of frequencies (120 GHz - 1.04 THz) and data
rates from 1 to 10 Gigasymbols per second included in this data
set. Researchers without access to THz hardware will benefit from
access to this data.

How these data might be used for further insights or devel-
opment of experiments? The wide variety of signals provided in
this data set allow for the researchers to use this data for various
purposes. Synchronization, channel estimation, equalization, and
demodulation techniques (to name a few) can be tested using this
data set.

What is the additional value of this data set? This data set
contains of 260 frames transmitted at three different frequency
ranges (120-140 GHz, 210-240 GHz, and 1-1.05 THz) all above
100 GHz with data rates ranging from 1 to 10 Gsps and trans-
mission distances from 5 cm to 35 m. The comprehensiveness of
this data set enables its use for a myriad of purposes to continue
pushing wireless communications research forward.

2. Data description

The signals are saved as sigMF data files using the format detailed
by the National Telecommunications and Information Administration
(NTIA). Each signal has a meta data file accompanying it. The data
is organized into folders by the carrier frequency ranges. As shown
in Fig. 1, inside the frequency folder there are folders for each test
scenario. Each scenario was repeated several times, so there will be
multiple captured frames inside the folders for each scenario. Specific
instructions on how to read and decode the data can be found in a
ReadMe file uploaded with the data files.

3. Experimental design, materials and methods

These signals were collected using (i) three different carrier fre-
quencies above 100 GHz, (ii) various transmission distances, (iii)
bandwidths ranging from 2 to 20 GHz, and (iv) different modulation
schemes. For a more comprehensive explanation of the methods and
experimental set up, refer to its website.

v I Red - 2021
B 1THz
W 120 GHz

v W 240 GHz
M 240GHz_5m_2PSK_IF_6G_2GSyms_600mV.
M 240GHz_5m_4PSK_IF_6G_2GSyms_600mV.
| 240GHz_5m_8PSK_IF_6G_2GSyms_600mV
W 240GHz_5m_16PSK_IF_6G_2GSyms_600mV.
M 240GHz_35m_2PSK_IF_6G_2GSyms_1V
M 240GHz_35m_4PSK_IF_6G_2GSyms_1V

W 240GHz_35m_8PSK_IF_6G_2GSyms_1V

MW 240GHz_35m_16PSK_IF_6G_2GSyms_1V

Fig. 1. File Organization for Red (2021).
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