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Parabolic reflector Planar reflectarray

Typical reflectarray concept

Research Background % '“3‘;
Reflectarray ToroKy
Base station

Reflectarray (RA) which is mounted vertically on the roof of building, can be a
passive reflector.

Reflectarray for Far-field Use g{%}a
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Refection on a conducting plane “Refection” on a reflectarray

Typical reflectarray concept




Geometry of Reflectarray (One example) ‘;{%
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Measurement in Ishigaki g{%ﬁ

Reflectarray: 9th Floor Of Reo building.
Fixed antenna: 5t Floor Of Plaza hotel.
Mobile antenna: car moving along the street in front of Reo building

4 Okinawa-ken, Ishigaki-shi, Misakichd
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Normal incidence 6; = 0°

Normal incidence @12GHz. _
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Reo Building
9t Floor
| Streetwidth: 12 m  Sidewalk width: 3.8 m (west) 2.5 m east
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Reflectarray Measurement in Chamber {f:‘“‘ﬁ; Measurement Parameters {f:“&g
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£ i o §1NOTmal incidence Measurement System RUSK Sounder System
Radio Frequency 11 GHz (100 MHz)
Multiplexing scheme OFDM (T.X, 81 carriers)
A\ Modulation scheme No
— L L Transmitted Power 27 dBm
Received Noise power -120 dBm/Hz
Transmitting antenna Sleeve Dipole Antenna Array (8V)
Receiving antenna Patch Array (8H, Pol.-matched)
Reflectarray 4% 2% (42 x 44-element) RA(V)
Propagation environment None-Line-of-Sight (NLOS)
Distance d; between RA and R.X 200 m (7333.37)
Distance d, between RA and T.X 31.2m + d (1144/+ds)
CERNEX CRA75101520 (10 GHz to 15 GHz) Sample rate 10 points per second
Measurement Results g{“:'i‘; Received Power Level g{“:li‘;
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Scattered field measurement area




BREAFRZE DRAIERAZ &5

TOHOKU

1 ILFERELSE
Jianfeng Li, et al, “Reflectarray element using interdigital gap loading structure;” Electron Lett, vol. 47, n0.2, pp. 83-85, 2011.
S-W. Qu, et al, “Dual-antenna system composed of patch array and planar Yagi antenna for elimination of blindness in
cellular mobile communications,” Progress In Electromagnetics Research C, vol. 21, pp. 87-97, 2011
Qiang Chen, et al, “Dual-antenna system composed of patch array and open-ended waveguide for eliminating blindness of
wireless communications;” IEICE Electron. Express, vol. 7, n0.9, pp. 647-651, May, 2010
Lin Wang, etal, * of MIMO Using peater in Multipath " IEEE
Antennas Wireless Propag. Lett, vol. 10, pp. 752-755, 2011

2 EREGERIE
L.Li, etal, “Frequency Selective Reflectarray Using Crossed-Dipole Elements With Square Loops for Wireless Communication
Applications;” IEEE Trans. Antennas Propag., vol. 59, no. 1, pp. 89-99, 2011

3. IR
L.Li,, et al, “Novel Broadband Planar Reflectarray With Parasitic Dipoles for Wireless Communication Applications ” IEEE
Antennas Wireless Propag. Lett, vol. 8, pp. 881-885, 2009.

4. BRERA
1., etal, "Dual-frequency reflectarray design using sandwiched FSS," 2010 Asia-Pacific Microwave Conference (APMC 2010),
PP. 2180-2183, Dec. 7-10, 2010.

5. E—LFR
1.Li, etal, "Amplitude controlled reflectarray using non-uniform FSS reflection plane,” 2011 IEEE International Symposium on
Antennas and Propagation, pp. 2180-2183, 3-8 July 2011.

6. rS2R=vHTPL—
S. Liu, H. Sato, and Q. Chen, “A Wideband, 1-Bit Transmitarray Antenna Design with Flat Gain Response;’ IEEE Transactions on
Antennas and Propagation, pp. 1-1, 2020. DOI: 10.1109/TAP.2020.2995417
S. Liu, and Q. Chen, A Wideband, Reflect-Tr y Antenna with Polari Dependent Operation/’
IEEE Transactions on Antennas and Propagation, pp. 1-1, 2020. DO:

SHOFE £%

TOHOKU

EELEUILORTL—
A>FUST2h-UJLON-B=-TJ1X

HWisd [DHBEEN SHL(CRIEY DBREBFILADZHDHFH
| OWFFHFERE [BithBiHREOHHE (CXLDEHRY hD—TH
HNCRI 9 BEATRAS]

[ S BIREHIRS DI |
TARFEARIERE
#RN&tt KDDI #E&EFFT
SR A W P g
ABARERIHIST




