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(57) ABSTRACT 
The technology described herein is directed towards a 
multiband unit cell that is part of a reflective surface that can 
reflect different specific frequencies of impinging electro­
magnetic waves. The unit cells can have different phase 
profiles to facilitate beam steering and/or beam splitting 
functionality, independently for each specific frequency. The 
multiband unit cell can be a dual-band unit cell based on a 
straightforward unit-cell design, e.g., using diagonally 
arranged ring resonators as sub-cells of a supercell. Alter­
native design variations are also described to accommodate 
multi-frequency (greater than two frequency) applications. 
In one example implementation, the metasurface is con­
structed as a low-profile dual-band reflective surface with 
beam-steering and/or beam-splitting capabilities, e.g., uti­
lizing only a single unit cell metal layer above a substrate. 
This enables precise control and manipulation of an anten­
na's radiation pattern, providing enhanced coverage for both 
frequency bands while keeping the fabrication/manufactur­
ing costs relatively low. 

e.g., a= b= z.4.5 mm 
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ABSTRACT 

An electronic device may include a substrate and a wireless 
communication circuit. The substrate may include a hous­
ing, a ground area, a first conductive pattern, a second 
conductive pattern, and a third conductive pattern. The 
housing may include a conductive portion. The first con­
ductive pattern is electrically connected to the conductive 
portion. The second conductive pattern is electrically con­
nected to the ground area. The first conductive pattern 
electrically connects the conductive portion to the ground 
area. The wireless communication circuit is configured to 
supply power to the conductive portion through the first 
conductive pattern. The second conductive pattern may 
include a closed loop shape. The second conductive pattern 
is at least partially located between at least the first conduc­
tive pattern and the third conductive pattern. 
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ABSTRACT 

Embodiments of this application provide a transmission line, 
a feed network, and an antenna apparatus. The transmission 
line is used for a radio frequency device. The transmission 
line includes a reflector, an insulation support, and a trans­
mission structure. The transmission structure includes at 
least two side walls. The transmission structure is disposed 
on a surface of the insulation support, an included angle 
between two adjacent side walls of the transmission struc­
ture is greater than zero, and different side walls of the 
transmission structure are located on different surfaces of the 
insulation support. At least one surface of the transmission 
structure is disposed opposite to a part of a structure of the 
reflector, and a gap exists between the at least one surface of 
the transmission structure and the reflector. The transmission 
line has a small signal loss and occupies a small space. 
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ABSTRACT 
Embodiments of this application provide an antenna appa­
ratus and a communication device. The antenna apparatus 
includes a lens unit and a plurality of radiating elements. The 
plurality of radiating elements are arranged in an array to 
form an array structure. There are a plurality of side regions 
on a circumferential outer side of the array structure, and the 
lens unit is disposed in at least one of the plurality of side 
regions, so that an electromagnetic wave signal radiated 
from a side surface of the radiating element can be radiated 
after passing through the lens unit. Correspondingly, an 
electromagnetic wave signal may also be received by the 
radiating element after passing through the lens unit. 
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