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Progressing tow
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 outlook 
•

Technical requirem
ents

•
R
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 targets

6G
 Requirem

ents

空
間
領
域
の
分
散
ネ
ットワ

ー
ク

高
度
化
技
術

（
New

 netw
ork topology）

非
陸
上
（

Non-Terrestrial 
Netw

ork）
を
含
め
た

カバ
レ
ッジ
拡
張
技
術

低
遅
延
・高
信
頼
通
信
（

URLLC）
の
拡
張
お
よ
び
産
業
向
け
ネ
ットワ

ー
ク

・・

Technology Developm
ents

60G
H

z high-frequency band

Current Deploym
ents

C
ore R

&
D

 Initiatives

Im
proved coverage

-
M

etasurface lens
-

Pinching antenna

Extrem
e coverage

-
H

igh-altitude platform
 station (H

APS) system
s

C
overage-extension 

technology including
non-terrestrial networks

N
ew radio network topology 

deploym
ent in space

Extension of ultra-reliable 
and low latency 
com

m
unications (U

R
LLC

) 
and industrial networks

6G
 sim

ulator

Line-shaped pinched antenna
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N
on-terrestrial 

netw
ork (N

TN) 
technology

C
urrent H

APS aircraft
H

APS sim
ulator 

Satellites and high-altitude 
platform

 station (H
APS) system

s 
for coverage in m

ountainous, 
rem

ote, m
arine and high-altitude 

areas.

H
APS aircraft, such as Airbus’s 

Zephyr, have dram
atically 

im
proved flight capabilities and 

costs. 

Visualize various use cases that 
are expected to be realized by 
H

APS. Based on the sim
ulation, 

we im
plem

ented the evaluation of 
the expected throughput for each 
use case.

©
 Airbus D

efence and Space

C
ollaboration

partner

N
on-terrestrial N

etw
ork using H

A
PS
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Pinching A
ntenna to Extend C

overage

R
adio w

ave propagation via dielectric w
aveguide

•
Pinching a dielectric waveguide with sm

all particles leaks (radiates) 
radio waves, creating a com

m
unication area around it.

•
Additional pinches can create additional com

m
unication areas.

Practical dem
onstration

D
ielectric

waveguide
Radio waves

Pinching with
particles

Pinching antenna has been verified to enhance 
propagation perform

ance around a dielectric waveguide.
Antenna

5G
/6G

base station
(Repeater)

pinch

5G
/6G

 area

pinch

Applying the m
ethod to im

plem
ent stable 

com
m

unication in factories, offices, etc. is being studied.

Future capabilities
Pinching Antenna technology will be adopted for terahertz 
com

m
unications.

5G
/6G

 area
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M
etasurface

Lens for C
overage Extension

Enhanced coverage 
indoors

D
evelopm

ent status of 
m

etasurface
lens

O
utdoor-to-indoor 

(O
2I) verification

M
illim

eter waves from
 outdoors 

propagate to a focal point 
(m

etasurface
lens) and then are 

am
plified and transm

itted indoors 
efficiently via a repeater.

Strength of signals received at 
m

etasurface-lens focal point can 
be increased 200-fold.

C
urrently, we are evaluating the 

perform
ance of indoor coverage with 

m
etasurface

lens and radio repeater.

静
的
メ
タ
サ
ー
フ
ェ
ス
レ
ン
ズ

送
信
ア
ン
テ
ナ

焦
点
1

ﾈｯﾄﾜｰｸ
ｱﾅﾗｲｻﾞ

受
信
ア
ン
テ
ナ Evaluation

R
eceiving

antenna

N
etwork

analyzer

Focus point 1

Transm
itting 

antenna

B
asic C

oncept

M
etasurface lens

R
adio repeater

Verification
results

N
orm

al glass
M

etasurface lens

0 dB
>24 dB

M
etasurface lens

(Transparent structure and 
m

icrofabrication)

C
ollaboration partner

Testing support

(5G
 relay station)
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A
pinching

antenna
is the dielectric w

aveguide that w
orks as a leaky-w

ave antenna by attaching 
other sm

all dielectric particles on it

Features
•

R
adio w

aves are transm
itted/received via  (pinched) dielectric particles on a dielectric w

aveguide.
•

The m
ethod deploys w

ireless com
m

unication areas around the dielectric particles.
•

O
ne or m

ore transm
ission/reception points can be created anyw

here along the dielectric w
aveguide.

Pinching-antenna

transm
ission line

(dielectric waveguide)

5G
/6G

radio waves

W
aveguide with no pinch

Pinch
M

ultiple 
radiation points

5G
/6G

radio waves

O
ne radiation point

W
aveguide with one pinch

W
veguide

with two pinches

5G
/6G

radio waves

R
elease

B
asic C

oncept

D
ielectric particle

D
ielectric particles
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D
ielectric W

aveguide

60G
H

z帯
用

R
od-shaped line m

ade of fluorine resin or sim
ilar m

aterial

Features
•

N
o core conductor, unlike coaxial cable

•
N

ot covered w
ith m

etal, unlike basic w
aveguide

•
C

onsists of core (w
aveguide) and clad (air or other dielectric), sam

e as optical fiber
•

C
apable of transm

itting m
illim

eter w
aves (28 G

H
z band and above)

C
oaxial cable

W
aveguide

Sam
ple waveguides

28G
H

z
60G

H
z

150G
H

z

D
ielectric waveguide

C
ore (waveguide)

C
lad (air)
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W
ireless Com

m
unication in H

ard-to-reach A
reas

M
ethod for overcom

ing radio-w
ave barriers

•
D

eploy w
ireless com

m
unication areas w

here radio w
aves 

from
 base stations are blocked by barriers.

•
Achieve stable line-of-sight com

m
unication environm

ents.
•

Q
uickly deploy, m

ove or shift w
ireless com

m
unication 

areas.

C
om

m
unication area

N
on-com

m
unication area

R
adio wave barrier

Base station
(repeater)

C
om

m
unication area

D
ielectric waveguide

D
ielectric waveguide

Base station
(relay station)

Barrier
Barrier

Areas affected by barriers

M
ovable

C
om

m
unication area

C
om

m
unication area

Base station
(repeater)C

om
m

unication area
N

on-com
m

unication area
C

om
m

unication area
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D
ata Transm

ission Test using 60G
H

z
B

and

N
o pinching antenna

Pinching antenna

Video
N

o video

Com
m

unication area

N
on-com

m
unication area

Radiation

D
ata transm

itted
D

ata received
D

ata transm
itted

N
o data received

Antenna 
attached/released
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