Aalborg Universitet AALBORG

UNIVERSITY

Frequency Characteristics of Diffuse Scattering in SHF band in Indoor Environments

SAITO, Kentaro ; Hanpinitsak, Panawit ; Fan, Wei; Takada, Junichi; Pedersen, Gert Frglund

Published in:
2019 URSI Asia-Pacific Radio Science Conference (AP-RASC)

DOl (link to publication from Publisher):
10.23919/URSIAP-RASC.2019.8738192

Publication date:
2019

Link to publication from Aalborg University

Citation for published version (APA):

SAITO, K., Hanpinitsak, P., Fan, W., Takada, J., & Pedersen, G. F. (2019). Frequency Characteristics of Diffuse
Scattering in SHF band in Indoor Environments. In 2019 URSI Asia-Pacific Radio Science Conference (AP-
RASC) Article 8738192 IEEE (Institute of Electrical and Electronics Engineers).
https://doi.org/10.23919/URSIAP-RASC.2019.8738192

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

- Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making activity or commercial gain
- You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: December 05, 2025


https://doi.org/10.23919/URSIAP-RASC.2019.8738192
https://vbn.aau.dk/en/publications/73d537da-f5b1-4b4f-9baf-d00763786f96
https://doi.org/10.23919/URSIAP-RASC.2019.8738192

URSI AP-RASC 2019, New Delhi, India, 09 - 15 March 2019 i

Frequency Characteristics of Diffuse Scattering
in SHF band in Indoor Environments

Kentaro Saito (), Panawit Hanpinitsak (), Wei Fan®®, Jun-ichi Takada", and Gert F. Pedersen®
(1) School of Environment and Society, Tokyo Institute of Technology, Tokyo, Japan,
email: {saitouken, hanpinitsak.p, takada}@jide.titech.ac.jp
(2) Department of Electronic Systems, Faculty of Engineering and Science,

Aalborg University, Aalborg, Denmark, email: {wfa, gfp}@es.aau.dk

In the fifth-generation mobile communication system (5G), the millimeter wave band wireless
communication is highly expected to increase the network capacity drastically. The radio
propagation characteristics in the millimeter wave band are thought to be quite different from
the microwave band that has been used for the current mobile wireless communication system.
Therefore, it is needed to clarify those differences in a comparable way for the feasibility
investigation of those high-frequency band systems in the actual environment.

In this paper, we focused on the frequency characteristics of the diffuse scattering of radio
waves. The diffuse scattering is caused by the irregular scattering from uneven reflection
surfaces, and it is thought to have the significant frequency dependency. However, those
characteristics have not been clarified even though it affects the multiple-input multiple-output
(MIMO) transmission performance. We conducted the channel measurements in 3 GHz, 10
GHz and 28 GHz bands in several indoor environments to solve the issue. The measurement
system was the vector network analyzer (VNA) based channel sounder. And the propagation
delay and angle characteristics of radio waves were evaluated by the virtual uniform cylindrical
array-based measurement. The result showed that the power and the angular spread of diffuse
scattering tended to decrease as the carrier frequency increased. The parameter estimation of
diffuse scattering waves from the measured data and the further detailed investigation of the
physical mechanism will be the future works.



