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BfI . dB

*16 CDF : Cumulative Density Function
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Work on Radio Integrated Base Station Antennas for 5G

Keisuke Sato, Yukitaka Takahashi, Susumu Miura, Nozomu Sasaki,
Hisae Takahashi, Kota Shishido and Ichiro Oshima

ARFTIE, 5G AN T YLD #A T & 72 MR — AR T 7 > 7 Ficon
THkR%, 28GHz ¥ — 2 7+ —3I V77 VT FOREZITV, EBICT+30° 0
PHCTOE—LAFT Y v 7 &EB L, BEE—ANT Y7 F %27z, OTA*
VR DM #2175 720 EIRP* - ZZE Iy — v &7 v 7 Figmiiziz—s% L
TEY, B COT v T HBAEOHEENTTRTH S I L 2R LI,

This paper describes a radio integrated base station antenna that we have been working on

for 5G. We have developed a 28 GHz band beamforming antenna and realized beam steering

in the range of + 30° on an actual machine. A study on OTA measurement using a radio

integrated antenna was conducted. EIRP, the receiver gain and the antenna directivity are

almost the same and it shows that the antenna directivity of the radio integrated antennas can

be estimated.

1. 13U & I(C

5G (45 5 ALK ENELE ¥ 2 7 &) 1213 T, Sub-6
W& XI5 37GHz W 45GHz i &, e 3 ) Pair
TdH 5 28GHz W AH 721280 4T Hhize kR
wlE OB, HEBARE N b, 5= E e
OIWERE, THBRESEOEIDZDIZIE, TV T
F % LRI R OB AL s nwY, Z
DOEEALZEEBT L E LT, MRS —
BT v FFhds?Y,

X112, BRI 7 > 7 F O %
K. K1 o7 Fu s AT, B0k
MR T T F RN TER L TWD, T T
TIREEINZZ70Y P2V FIZEoT, £EHTD
IRIE - A Z 7 e Z#Egcay bu—vL, HHEH
BRE—=LT7 4 =3IV IRERT L. 7Fu s g,
RE“ I TOY —LA 7+ — IV FREBLTHED,

* A4 XL AWERE
O BREBREIE R Eh S B B IS
ok RRIPRCRETE [ S AS AT B S

AL

HEBHIVLHRVEV) X Y b AH B, —T, K
1(b) THRTF V& IVERTIE, BRI Z N
L, Zfli MIMO*" (1B L7 & e o T B, T
Fuars AR RELT HWEEIPKREVWH DO,
WAV RI R L2 X 5, WEAROR AL
D5,

M1 TRTVWINOBRIZBNTD, 7r7)L
RO IINEENTBY, EROEHFT ~
TFTDA VI T2 —AThHANENT AT ZIE, AR
WL R\ T2, — %R T ¥ 7 ik
WoE ¥ A7 202 X BRI - R 7 & Ol R,
EAEI MR E RO E X BT 5 2 LA TE
WV, ZOREIZOWT,3GPPIZBIT AT F Y X T
&, A7 e 28GHZ #IZ DV, HERF BRI AR
OPEREFEM TV 5T & 72 OTA I 5E T o fi i 2
BIREHli oA EEELTWBE Y,

*LOTA : Over The Air

*2  EIRP : Equivalent Isotropic Radiation Power
*3 RF : Radio Frequency

* - MIMO : Multi Input Multi Output
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Standardization of Radio Frequency Beam
Wireless Power Transmission
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In this paper, the trends and activities on domestic legislation and international

standardization of wireless power transmission using microwaves is reported. In addition, a

report on activities of participating “Cross-ministerial Strategic Innovation Promotion

Program” is provided.
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Studies on Metamaterial Antennas
for Mobile Communication Base Stations

Takayoshi Sasaki, Keisuke Sato, Ichiro Oshima,
Naobumi Michishita and Keizo Cho
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Product development using "metamaterial technology" for the purpose of developing new
concept antennas and improving the added value of products has been conducted. As a result,
a “metarod antenna” for small cells was commercialized and a “meta sector antenna” was
developed. However, the antennas using these “metamaterial technologies” have issues for
increasing demands such as a narrow operating bandwidth. Current studies on "bandwidth

widening" and "frequency sharing" to solve the issues are reported.
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28 GHz Band Propagation Experiment for Local SG Business

Ichiro Oshima, Noboru Sekino, Katsumori Sasaki,
Hitoshi Onoda, Sho Yoshida and Yoshiki Shirasawa
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As a part of studying the commercialization of local 5G, 28 GHz band experimental test

station license was granted for us and propagation tests were started. This paper introduces an

overview of an experimental test station.
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Induction Heating Coil Made by 3D Printer

Hisanao Imamasu, Yuto Onuma and Atsushi Mizunoya
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In the production of induction heating coils, the coil production using a metal 3D printer was

developed. And the molding evaluation with copper alloy powder was repeatedly conducted

by using a laser-type metal 3D printer, which is difficult to mold with pure copper powder. As

a result, we succeeded in forming a coil with the same performance and durability as the

induction heating coil which is currently manufactured and drastically reducing the coil

manufacturing time. And even coils with complex shapes can be manufactured within a fixed

time.
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Bi-Sector / Tri-Sector Antenna for Street Cells
for North American Market

Hirotaka Ogura, Yuki Kubo, Shinichi Mitsugi and Higeyoshi Takahashi
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In the mobile communication market in North America, services using LAA (License-
Assisted Access using) technology have been started mainly in small cell stations in order to
increase the communication speed. Until now, we have commercialized two types of LAA-
compatible street cell Cardioid / Omni antennas for the North American market. In addition,
for the purpose of further market expansion, we newly developed an antenna which can set an
independent tilt angle for each sector. This paper introduces newly developed two types of Bi-

Sector / Tri-Sector antennas for street cells.
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Advanced MCA Antenna

Kota Emori and Sadayuki Makiyama
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Advanced MCA, which will be operational from April 2021, is a shared-use, private wireless

system that applies internationally standardized LTE technology, and has high disaster

resistance, reliability, low cost and high security. It is a business radio with excellent

convenience.

Currently, Relay Service Station are being prepared for advanced MCA operation. And, we

developed and commercialized sector antennas for advanced MCA by using our development

technology for mobile phone base station antennas.

This paper introduces two types of newly commercialized antennas.
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400 MHz Band High Gain 7-Element Yagi Antenna

Shota Shiraishi, Hiroki Kojima, Hiroki Hara and Shuta Ueno
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The 400 MHz band disaster-prevention subscriber wireless system secures communication

infrastructure in the event of a disaster, by wirelessly connecting terminal stations installed in

evacuation centers and other base stations installed in NTT buildings. For the antennas used in

this system, portability and ease of installation were important for the purpose of use, and it

was required to be lighter and smaller than the current 8-element Yagi antenna.

For this reason, we have developed and commercialized a 400 MHz band high gain

7-element Yagi antenna. This paper introduces this antenna product.
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42 GHz Band Parabolic Antenna for SHV FPU
Akira Suzuki and Shinya Morimoto
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Broadcasters are developing and commercializing next-generation FPUs that can also
support 4 K / 8 K program material transmission. One of the frequency bands allocated for
program material transmission is the millimeter-wave band 42 GHz, and in 2018, inquiries for
42 GHz band antenna equipment for 4 K / 8 K transmission were obtained.

This time, in order to improve the antenna aperture efficiency, the sub-reflector adopted a
mirror surface correction curve and a structure was improved to support the sub-reflector with
four stays. These improvements met customer requirements. This reports on the specifications

and structure of the antenna.
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Development of Forged Rack Refining Test Equipment

Takeshi Tsubokawa
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Metal structure of a forged rack is not uniform due to softening annealing and forging

process before forging. However, in order to perform induction hardening in the post-forging

process, it is necessary to make the metal structure uniform. Metal structure homogenization

treatment is called refining and was conventionally performed in an electric furnace. This

time, an experimental equipment using high-frequency induction heating for a forged rack was

ordered and delivered for a customer who plans to switch from the electric furnace to the

high-frequency induction heating. The forged rack refining test equipment is reported.
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TRB Quenching Equipment

Keiichiro Saiwaki
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A test equipment which heats three places of TRB, inner circumference, outer circumference,

and reliefs at the same frequency with three oscillators was delivered. There is no other

equipment that uses three oscillators and simultaneously oscillates three coils close to the

same work. After performing an interference simulation and preliminary test, the equipment

was manufactured and delivered.
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High Luminosity Aviation Obstacle Light Integrated
with Power Supply

Shinichi Kato, Yoshihisa Hosaka, Ryo Takahashi and Tomohiko Shouji
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We are developing and selling LED aviation obstacle lights for Japanese market in

collaboration with manufacturers designing and manufacturing aviation obstacle lights for

overseas markets. The sale of LED aviation obstruction lights requires approval for each light

by the Ministry of Land, Infrastructure, Transport and Tourism.

Until now, to meet the needs of various customers, we have high luminosity (separated

power supply type), medium luminosity white / red (separated and integrated power supply

type), and medium luminosity red (integrated power supply type) , low luminosity (power

supply integrated type) and aviation obstruction light in our lineup. This paper introduces an

overview of the high-luminosity aviation obstruction light (with integrated power supply),

which was newly approved by the Ministry in fiscal 2019.
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