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s 6GIZMAIFT=TIANILYEH DR
s 154-300 GHz — B = i8I E

Center freq. 154 GHz 300 GHz Up-Conv. BPF PA
Signal BW 4 GHz 8 GHz 154 GHz
Sounding signal| 2,560 tones 5,120 tones
Delay resolution 250 ns 125 ps
I8
Delay span 640 ns 300 GH
Tx Ant
Gain: 26 dBi, HPBW: 9°
Rx Ant
EIRP 21.5dBm 16.5 dBm
62 dB@1m 60 dB@1m
Dynamic range | 42 dB@10m 40 dB@10m
22 dB@100m 20 dB@100m

Dual-band Sounder

Horn Ant. 10w _Conv.

KBt 154 GHz
=} N‘; 300 GHz
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Medium Conference Room (6m X 8m)
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67

M. Kim, A. Ghosh, R. Takahashi, K. Shibata, “Indoor Channel Measurement at 300 GHz and
Comparison of Signal Propagation with 60 GHz,” IEEE Access, Vol.11, Nov 2023

A. Ghosh, R. Takahashi, M. Kim, “Comparison of Clustering Techniques using an Indoor
Measurement at 300 GHz,” IEEE Trans. Terahertz Sci. Technol. Vol.13, No. 6, Sept. 2023

Riku Takahashi, Anirban Ghosh, Minghe Mao, Minseok Kim, “Channel Modeling and
Characterization of Access, D2D and Backhaul Links in a Corridor Environment at 300 GHz,”
IEEE Trans. Antennas Propag.,Vol. 72, Sept., 2024.

Open square (60m X 60m)

Large Conference Room (12m X 14m) i SN

Minghe Mao, Minseok Kim, ““Indoor Sub-THz Channel Characterization at 154 and 300 GHz in a
Conference Room Scenario,” IEEE Antennas Wirel. Propag. Lett., 2026.

2| Google Earth

Minghe Mao, Anirban Ghosh, Riku Takahashi, Minseok Kim, “MIMO Channel Capacity
Measurement in Open Square Hot Spot Access Scenarios at 300 GHz,” IEEE Wirel. Commun.
Lett., Vol. 13, Jul. 2024.
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» 2030FERAEZBHIEI6CE/NSILRYET—D
« BEET—IL—FDEE $9100 Gbps (5GKYE5IZ10fELL L)
= 5GTIE10 GHzU E DL HIHBIEBMNFER TS
» THZE®& (100 GHz~10 THz) Dtk
s B~ GHzO RELGEF v RILHIHIEAFER AT BE ‘
« SGRIEHDHI5~10{ED%9100~300 GHzAV;E B 100 Tops.

10 Thps

“Sub-THZH# ( 100 GHz ~ 300 GHz ) i ' e L2

10 Gbps

Data Rate

1 Gbps

100 Mbps
10 Mbps

LTE
HSPA

1 Mbps
100 kbps|

[1] H. Elayan, O. Amin, B. Shihada, R. M. Shubair and M. -S. Alouini, 10 kbps B ' : | S
"Terahertz Band: The Last Piece of RF Spectrum Puzzle for Communication 1995 2000 2005 2010 2015 2020 2025 2030 2035
Systems," in IEEE Open Journal of the Communications Society, vol. 1, 2020 Year
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s TIONILY D
s KYLELVEIETE = 10~100 GHzFiIEA FE{R AT BE
s KYIPhSLVN—FDx7 = 7T -BIROERE, MME
s WMRTFLEORFIZEF = TRIEWEE

s TIONILYX YT => Electronics&PhotonicsiEfitMIE R
(Terahertz Technology Gap) = High PowerT/\{ 2D AFH %

Radiation Type Radio Microwave Infrared \ﬁsible Ultraviolet  X-ray Gamma ray
Wavelength (m)  10° 1072 107 05x10°° 108 10 1° 1071

e H i @ﬂ % ? o L B @

s 0|nt Protozoans Molecules Atoms  Atomic Nuclei

Buildings Humans

Frequency (Hz) €< I
Mm-wave 'Terahert
10 KHz 1 THz 108 10%°
Wikipedia



THZRHDERICRIT-BE

- JEI ;’& 5’;& Ig";:_l] L) % —C )Iﬁ 5R [* *] [**] ETSI GR THz 002 on Identification of frequency bands of

interest for THz communication systems Apr. 2024.

WRC-19THE RRTEIY Y THEH WRC-19THE
Regulated Regulated Regulated Regulated
Frequency allocations Frequency allocations Frequency No frequency Not regulated
exist exist identifications exist identifications
O O &= &= 0 .
24 GHZ 100 GHz 275 GHz 1 THz 3 THz 10 THz
IMTRR B E IMT /& R84 E
(5G 2UIR) (WRC-315858)

= WRC-19 6G [ZM[17=100 Gbps HhDBEHRBEDEHDI-HIZ, 275~450 GHz #1137
GHz [ZH T 4E LB E R U EE X7 TOE AL RE

= WRC-23 102~109.5 GHz, 151.5~164 GHz, 167~174.8 GHz, 209~226 GHz, 252~275
GHz e R RBENBIE AT LD=-HDEIKEBTE (IMT BLIRB) ELTHEET S
ZH > WRC-31 FlmsdE &L THKEE

= ITU-R Study Group (SG)
= ITU-R M.[IMT.ABOVE 100 GHz] = 96 GHzLl D EK#%F AE#&E
= ITU-R P.1238/P.1411 = GHEETILDA50 GHzE THLSE (Release 13)
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XR (eXtended Reality)

A—RT—R

In-airplane or train cabin entertainment

Robotics « Remote education
Environmental awareness * Fixed point to point wireless applications
: * Mobile wireless X-haul transport

Local area collaboration |+ Wireless data centres
Ultra-high data rate transmission * Grand events with ultra-high throughput

; « Ultra-high throughput for indoor users
Industrial control and management o Tateadovioe commimications
Wire/cable/fibre replacement « Local area collaboration for fixed or low mobility applications
Health, wellbein g, e ducation __* Local area collaboration for vehicular applications
Digital twin

[*] ETSI GR THz 001 on Identification of use cases for THz communication systems, Apr. 2024.
[**] ETSI GR THz 002 on Identification of frequency bands of interest for THz communication systems Apr. 2024.
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Reflection coefficient (Plaster, 3-layer)

- - -60 GHz (TM:R)) %
- = -60 GHz (TE:R) ) ’
0.8} 300 GHz (TM:R)) ’
——300 GHz (TE:R.) !

R]
Tl

Angle of incident [deg]
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1 Op 2
pPs = €Xp ——(4n?fcoscp)

2

Rough surface
AEER
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2 511k (Passive/Intelligent reflecting surfaces) @ #| A

Ceiling Reflecting Surface

Indoor Scenario

Minseok Kim, Jun-ichi Takada, Minghe Mao, Che Chia Kang, Xin Du, and Anirban
Ghosh, “THz Channels for Short-Range Mobile Networks: Multipath Channel
Behavior and Human Body Shadowing Effects,” IEEE Commun. Mag., Vol. 64, No.
1, pp. 138-144, Jan, 2026
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mskim@eng.niigata-u.ac.jp
(1)

http://radio.eng.niigata-u.ac.jp

FFES/ T ¢




	スライド番号 1
	見学を歓迎します
	６Gへ向けた最先端電波伝搬研究の日本代表・世界トップ
	研究内容
	研究活動
	チャネルサウンダの開発
	チャネルサウンダの開発（２）
	測定の様子（ミリ波帯）
	測定の様子（テラヘルツ波帯）
	６G THz波帯の開拓
	テラヘルツ帯の開拓
	THz波帯の活用に向けた動き
	THz波をどこに使うのか？
	THz帯への挑戦
	THz帯への挑戦（2）
	THz/Sub-THz 近距離移動接続
	総務省プロジェクト（令和6年～9年）
	Thank you for your attention !

