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Motivation
• 5G: Data rate↑ ⇒ EIRP requirements ↑ ⇒ Power consumption ↑.
• High gain reflector antenna⇒ relax power requirements.
Assumptions: UMi scenario, SISO channel with QPSK modulation
scheme Pe = 10−5, data rate: 1Gbps/100Mbps per channel, GU E =
4dBi, PU E = 16dBm, N FU E = 10dB, and N FBS = 7dB.
link budget and specifications for antenna design:

Pr [d Bm] = Pt [d Bm] + G t [d Bi] + Gr [d Bi] − P L[d B] (1)

Down-link constraints: EIRP >= 54 dBm
Up-link constraints: antenna gain >= 33 dBi

Table 1: Antenna specifications

Parameter Value
Frequency 28.5 GHz
Bandwidth 500/800 MHz
EIRP 54 dBm
Gain 36 dBi
Maximum dimensions 400X400X270 mm

State-of-the-art in wide scan reflector-FPA
antenna systems
Reference example [1] @30 GHz
- Gain: 41.3dBi
- Array size: 100X400mm
- Number of elements: 576
- Scan loss: 0.01dB
- Scan range: ±20°
- Application: Passive remote

sensing

Reference example [2] @30 GHz
- Max. Gain: 46dBi
- Array size: 50X300mm
- Number of elements: 230
- Scan loss: 15dB
- Scan range: ±20°
- Application: SATCOM
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Figure 1: Reflector antenna geometries and their overall dimensions for the references examples in (a) [1]
and (b) [2]
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Figure 2: Far field patterns; (a) Reference example [1] and (b) Reference example [2]

Results
- Design procedure used as in [3]
- Frequency: 28.5GHz
- Gain: 36dBi

- Array size: 100× 300mm
- Number of elements: 8×32 = 256
- Scan range: ±30°

(a) (b)

Figure 3: Designed torus reflector antenna using the specs in Table 1: (a) geometry and overall dimensions;
(b) antenna beams within the coverage range (only half of the range is shown due to symmetry) as obtained
for the Gaussian feed with the 10dB illumination taper.
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Figure 4: (a) Focal region fields for the on-axis and most scanned beam situations as computed in GRASP
with the tapered plane wave model (Gaussian feed with a -10dB taper). (b) focal field sampling with an
array of 0.75λ spaced antenna elements when applying a conjugate field matching approach for the corre-
sponding beams (a first order estimate of the array size for the required scan range).

Conclusion and future work
• A compact antenna design.
• A wide scan range with very low scan loss.
• Acceptable gain and array size were estimated.
Future work:
• Detailed array design, using more realistic beamforming (such as
Zero Forcing) .
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