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In recent years, the need for suitable infrastructures to the advent of the so-called 5G communication standards
has been more and more highlighted [1]. This ever-growing interest has been spurring an outstanding amount of
research activities focused on antenna design to be applied to the synthesis and dimensioning of phased arrays for
5G base stations working both at sub-6GHz and millimeter-wave (mmW) frequencies; for this kind of devices,
there are a number of features which are highly desirable for an effective antenna deployment in a 5G
communications scenario.
First of all, the phased arrays should be featuring a compact and possibly planar structure, for easy integration
with the complete system and mounting [2].
In the dimensioning of the array for a selected application, a certain radiation mask is given, with indications
regarding the peak gain, sidelobe and grating lobe level, as well as the azimuth and elevation scanning angles
required. The choice of the number of elements, their clustering scheme, the feeding method and phase-shift
resolution, along with all the aspects related to the synthesis of the array configuration, are directly linked to the
requirements of the proposed radiation mask.
In addition to that, the approach used to implement the signal-phase selection within the phased array
configuration plays an important role in the design; the phase-independence within the elements that constitute
the array is strongly linked to the possibility to steer on a given plane with satisfactory performance (reduced
grating lobes and scan loss). There is actually a tradeoff between the number of possible phase configurations that
can be selected and the complexity and cost of the array itself; for this reason, a number of novel and possibly
game-changing techniques for phase-shift synthesis are under study and development [3, 4].

Figure 1. Examples of different ways to synthesize the signal phase distribution in portions of a phased array.
In this scenario, the use of Substrate Integrated Waveguide Technology in the design of the
filtering/feeding/radiating section of an array for 5G communications may lead to a number of benefits, namely
low insertion losses compared to microstrip- and stripline-based technologies, as well as planarity and easy
fabrication [5].
Indeed, a number of studies have been recently carried out, focused on arrays that have a feeding and radiating
section based on SIW technology. In these array configurations the phase-shift selection (that leads to beam
steering) is obtained by use of a number of PIN diodes that are either activated or switched off [6].
In the technical presentation to be proposed, Huawei will illustrate its industrial view on the adoption of a SIWoriented approach to the design of reconfigurable phased arrays for 5G applications, with particular insight on the
use of this technology to obtain a phase-shifting method that is both low-cost and directly integrated in the antenna
footprint.
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