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High-Capacity Optical Wireless Communication
Using Two-Dimensional IR Beam Steering

Ton Koonen , Fellow, IEEE, Fellow, OSA, Fausto Gomez-Agis, Frans Huijskens,
Ketemaw Addis Mekonnen , Student Member, IEEE, Zizheng Cao , Member, IEEE,

and Eduward Tangdiongga , Member, IEEE

Abstract—The free-space narrow infrared beams can offer un-
precedented data capacity to devices individually, as they can pro-
vide non-shared connections that have a large link power bud-
get. By means of a fully passive module based on a high port
count arrayed waveguide grating router (AWGR), many infrared
beams can be 2D steered individually using wavelength tuning.
By applying the defocusing techniques, a compact beam steering
module has been realized. A simultaneous communication at up
to 112 Gbit/s PAM-4 per beam has been shown with an 80-ports
AWGR, thus offering a total wireless throughput beyond 8.9 Tbit/s.
The wireless provisioning of multiple ultrahigh-definition video
streams has been demonstrated in a proof-of-concept laboratory
setup.

Index Terms—Optical wireless communication, optical beam
steering, arrayed waveguide grating router.

I. INTRODUCTION

THE booming demand for wireless connectivity, generated
by the fast growth of broadband mobile devices as well

as the proliferation of small sensing and actuating devices (the
“Internet of Things”) is at the verge of exhausting the available
radio spectrum. A vast alternative domain of wireless connec-
tion resources can be opened by optical wireless communica-
tion (OWC), which is receiving increasing interest in research
and first commercial prototype equipment. Two main OWC
technology directions may be distinguished [1], [2]: Visible
Light Communication (VLC) communication which employs
modulated wide-spread beams of visible light typically emerg-
ing from illumination systems, and beam-steered infrared light
communication (BS-ILC) which employs narrow well-directed
beams of infrared light emerging from a dedicated fiber-based
infrastructure.

VLC techniques transport data while piggy-backing on LED
illumination systems [3], [4]. The visible spectrum of 400 to
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700 nm offers a bandwidth of no less than 320 THz. The wide
coverage provided by an illumination infrastructure typically
includes multiple user devices, and thus requires sharing of
VLC’s capacity by means of appropriate MAC protocols, which
may result in congestion issues at higher traffic loads. More-
over, VLC needs the illumination system to be switched-on,
which may not always be desired (e.g., in bright daylight con-
ditions), and entails extra power consumption in addition to
the power needed for communication. The white light emit-
ting LEDs used in illumination systems are typically based on
a blue LED with phosphor coating, and have a limited band-
width. Advanced spectrum-efficient modulation techniques are
needed to achieve data rates beyond 1 Gbit/s; by using OFDM
with 256 subcarriers and adaptive bit-loading followed by pre-
equalization, a net rate of 2.0 Gbit/s was achieved over 1.5 m in
free-space [5]. A multi-color LED emitting white light can in-
crease the data rate further; thus wavelength multiplexing using
an RGBY LED and bit-loaded OFDM yielded 9.51 Gbit/s over
1 m [6].

Alternatively, one may use relatively narrow light beams,
which are so narrow that each of them serves only a single
user device. This avoids capacity sharing among these devices
and thus congestion issues. By bringing the light signals only
there where and when needed, it can be more power-efficient
and offers better privacy protection. We have proposed an in-
door broadband OWC system concept deploying 2D-steerable
narrow infrared (IR) beams with >10 Gbit/s unshared capacity
per beam [7], [8]. By using infrared beams with wavelengths
λ > 1400 nm, eye safety standards allow emission powers up
to 10 dBm [9], which is at least 15 dB more than the allowed
power of a visible-light beam. In addition, the confined narrow
infrared beams bring a higher light intensity at the user’s device
than the widely diverging VLC beams. Hence, the narrow in-
frared beam communication provides significantly higher link
power budgets than those achievable with VLC and thus enables
transport of much higher data rates. Moreover, by operating in
the S + L + C band (1460–1625 nm, representing 20.9 THz of
bandwidth), there is a wide choice of optical devices available
from the mature fiber telecommunication market. Systems with
actively controlled beam steering elements have been reported,
such as with microelectromechanical system (MEMS)-based
mirrors [10], or with spatial light modulators (SLM-s) [11].
Each beam can carry 10 Gbit/s or more, but requires a separate
steering element.
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Fig. 1. Indoor OWC system deploying λ-controlled 2-dimensional IR beam
steering.

We have explored passive beam-steering modules which are
using wavelength-dependent beam diffraction, are easily scal-
able and can handle many beams simultaneously. The mod-
ule is based on two orthogonal gratings which enables 2D
beam steering by just tuning the wavelength of each beam
[7], [12]; adding beams just means adding wavelengths. We
have achieved more than 42 Gbit/s per beam using DMT mod-
ulation [13]. In this paper, we propose an alternative passive
module for the wavelength-controlled 2D beam steering, which
is based on a readily available high port-count arrayed wave-
guide grating router (AWGR). This setup offers similar per-
formance but is easier to assemble and requires less alignment
effort.

II. BEAM-STEERED INDOOR OWC SYSTEM CONCEPT

The indoor OWC system concept using 2D-steerable IR
beams we proposed is shown in Fig. 1 [7]. In each room, multi-
ple pencil-beam radiating antennas (PRAs) are installed. A PRA
contains passive diffractive optics, and can emit multiple beams
of which each is 2D steered under control of its wavelength.
The wavelength of each beam thus acts as an embedded control
channel, which simplifies the management of the indoor traffic
flows as it avoids the need of implementing a separate con-
trol network. By using multiple PRA-s per room, line-of-sight
blocking can be circumvented, as one PRA can take over the
duties of another one. Each PRA is fully passive; it contains no
moving parts and does not need electrical powering nor elec-
trical control signals. Its optical data signals are fed remotely
via the indoor fiber backbone network from a central site in the
building, where all network management and control functions
are located. At this central communication controller (CCC),
tunable transceivers together with a transparent optical cross-
connect (OXC) module take care that the user data streams are
each dynamically routed to the appropriate PRA in the appropri-
ate room with the appropriate wavelength. The return path for
each user is established by 60 GHz radio-over-fiber techniques,
and also serves to close the control loop for user localization
and tracking [14].

Fig. 2. 2D steering of IR beams using a high port-count AWGR.

III. BEAM STEERING MODULE BASED ON AWGR

We previously have proposed and explored an arrangement
with two cross-aligned diffraction gratings, which provides 2D
beam steering by wavelength tuning [7], [12]. The beam steer-
ing follows a line-by-line scanning process, where by increasing
the wavelength the beam’s footprint runs smoothly along a hor-
izontal line, but at the end of that line makes a stepwise jump to
the next line. For this, one of the gratings needs to operate in a
high interference order, and the other one in a single low order.
The full wavelength tuning range comprises several orders (each
covering a so-called free spectral range) of the high-order grat-
ing, but at most only one order of the low-order grating. This
setup requires highly-efficient gratings with low polarization
dependency, and careful highly stable mechanical adjustment
of these gratings.

As an alternative approach which requires less alignment
effort while using AWGR modules which are readily available
commercially, we propose the beam steering module concept
shown in Fig. 2 [15], [16]. The N·M output fibers of the AWGR
are arranged in an N × M 2D fiber array, which is put in the
object plane of a lens. The position of a fiber in the object plane
determines in which 2D direction its corresponding beam is
emitted after the lens.

By putting the fiber array in the focal plane of the lens, col-
limated beams will be emitted with diameter D0 = 2f · tan α
where tan α = λ/(π · w0) with mode field radius w0 of the sin-
gle mode fiber. Each collimated beam creates a spot in the image
plane with diameter Dspot = D0 . To cover a square image area
of size L × L with no spacing between adjacent spots, N = M
and the number of AWGR ports needed is N × M = M 2 =
(L/Dspot)2 . The spacing Δy of the fibers in the 2D array needs
to be Δy = L/[M · (b/f − 1)] where f = πw0L/ (2λ · M) is
the lens focal length, and b is the distance between the im-
age plane and the lens. E.g., for Dspot = 3 cm, λ = 1.5 μm,
w0 = 4.5 μm (so tan α = 0.106), L = 1.5 m and room height
b = 2.5 m, we need an array of M × M = 2500 fibers with
Δy = 1.80 mm and f = 14.1 cm. For a given image area, a
larger spot size Dspot will reduce the AWGR port count needed;
but obviously also requires a larger aperture at the receiver in
order to assure that enough power is detected to handle the



4488 JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL. 36, NO. 19, OCTOBER 1, 2018

Fig. 3. Reducing the beam steering module by defocusing the fiber array.

large data rate. Commercially available AWGR-s operating in
C-band are typically offered with port counts up to 96. In pre-
vious experiments [15], we used an AWGR with 80 ports, so
M = 9. To cover an area of only 0.75 × 0.75 m2 using a spot
size Dspot = 8.3 cm, a large condenser lens was needed with
f = 39.3 cm and diameter Dlens = 21 cm, and fiber spacing
Δy = 15.5 mm which yielded a 2D fiber array total size of
12.4 × 12.4 cm2 .

The size of such rather bulky setups can be reduced signifi-
cantly by a defocusing approach: when putting the fiber array out
of focus and closer to the lens, the emitted beams are slightly
diverging and the spot diameter Dspot increases. Conversely,
for a given coverage area and a given acceptable spot diameter
Dspot , defocusing results in a significantly smaller focal length
and diameter of the lens, and smaller spacing between the fibers
in the array, and thus to a significant reduction of the size of
the beam steering module. The relative defocusing parameter
p (with 0 ≤ p < 1) can be defined by v = (1 − p)·f where the
object distance between the array and the lens is given by v.
In order to cover an L × L area at distance b0 from the lens
while having no spacing between the spots, from Fig. 3 using
paraxial geometric optics it can be shown that the required lens
focal length f, lens diameter Dlens , fiber spacing Δy, spot di-
ameter Dspot as a function of distance b, and beam divergence
dDspot /db are

f =
1

1 − p

(
L

M · 2 tan α
− p · b0

)

Dlens = (M − 1) |Δy| + 2f(1 − p) tan α

Δy = 2f tan α

(
f

b0 − f
+ p

)

=
L

M
· L − pb0M · 2 tan α

−L + b0M · 2 tan α

Dspot(b) = 2 tan α · {f + p(b − f)}
d Dspot(b)

d b
= 2p · tan α.

Fig. 4 illustrates the impact of the defocusing on the module’s
size. As shown in Fig. 4(a), for an 81 ports AWGR and coverage

Fig. 4. Reducing the module size by defocusing, when opting for a beam
diameter Dsp ot = 8.3 cm and applying (a) AWGR with 81 ports (M = 9), or
(b) AWGR with 196 ports (M = 14).

area of 0.75 × 0.75 m2 with room height b0 = 2.5 m, no defo-
cusing (so p = 0) yields a lens focal length f = 39.3 m , fiber
spacing Δy = 15.5 mm and lens diameter Dlens = 20.8 cm for
a spot size Dspot = 8.3 cm (which was used in [15] and [17] to
realize a beam supporting up to 35 Gbit/s OOK data transmis-
sion). However, using a defocusing of 12% (so p = 0.12), we
find f = 10.5 cm, Δy = 3.67 mm, and Dlens = 4.90 cm only,
while the spot size stays the same and hence the transmis-
sion capacity also. Clearly, defocusing can reduce the size of
the beam steering module considerably without affecting the
system’s performance. A larger defocusing also decreases the
lens speed needed, so increases the f-number f /D: it increases
from f/D = 1.83 for no defocusing (p = 0) to f/D = 2.15 for
p = 0.12.

Similarly, for an AWGR with a larger port count, the cover-
age area can be increased while the defocusing keeps the mod-
ule compact. As shown in Fig. 4(b): when adopting the same
spot size Dspot = 8.3 cm, for a 196 ports AWGR (M = 14)
at room height b0 = 2.5 m, a 1.16 × 1.16 m2 area can be
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Fig. 5. Impact of defocusing on the beam profiles (a) without defocusing
(p = 0) and (b) with defocusing p = 0.21.

covered with a defocusing factor p = 0.135 yielding f =
61.2 mm, Δy = 2.08 mm and Dlens = 3.83 cm. Experiments in
our laboratory setup with 9.5 dBm transmitted beam power
and at the receiver a Keplerian telescopic 10× beam com-
pressor with an aperture diameter of 5cm have shown that a
spot size Dspot = 12.0 cm allows a data transmission rate of
more than 10 Gbit/s in OOK modulation format. For this spot
size, with M = 14 and b0 = 2.5 m an area of 1.68 × 1.68 m2

(equivalent with an angular coverage of 18.6°×18.6°) can be
covered with p = 0.21 yielding f = 51.2 mm, Δy = 2.51 mm,
and Dlens = 4.12 cm (implying an f/D = 1.24 number of the
lens, which is readily available e.g., for camera lenses).

Another advantage of the defocusing approach is a better fill
factor of the covered area. Fig. 5 shows how the beams from
two neighboring fibers each diverge when defocusing is intro-
duced and the distance b between the lens and the image plane
increases. Without defocusing (p = 0) the beams are collimated
and do not diverge. If the lens focal length f and fiber spac-
ing Δy values have been set according to the equations given
before for a given lens-to-image plane distance b0 , the spots
will exactly touch each other in the image plane where the

Fig. 6. Filling the image area by the beam spots. (a) No spacing between
spots (D = Δ). (b) Spacing between spots (D ≤ Δ). (c) Overlap between
spots (D > Δ)

Fig. 7. Improving the area fill factor by defocusing.

distance b to the lens equals b0 . E.g., for b0 = 250 cm and
spot size Dspot = 12 cm, this is shown in Fig. 5(a) for p = 0
where the beam’s divergence dDspot /db = 0, and in Fig. 5(b)
for p = 0.21 where dDspot /db = 0.0445 (i.e., a divergence half-
angle of 1.28 deg.).

Fig. 6 shows how the spots are covering the image plane;
herein the e−2 intensity contours of the Gaussian spot footprints
are shown. The spots exactly touch each other when b = b0 ,
as shown in Fig. 6(a). When the image plane is moved to a
larger distance from the lens (so when b > b0), the spacing
between the spot centers Δyc increases (Δyc = Δy · (b/f −
1)). Without defocusing (i.e., p = 0), the spot diameter Dspot
stays constant and becomes smaller than the spot spacing Δyc ,
hence the fill factor decreases when b increases [see Fig. 6(b)].
For b < b0 , overlap between the spots occurs [see Fig. 6(c)].
Fig. 7 shows how the spot diameter, the spacing between the
spots, and the fill factor (i.e., the summation of the footprint
areas of all spots divided by the total coverage area) evolve
for a hexagonal stacking of the fibers in the 2D array when
the distance b of the image plane to the lens is increased, both
for the collimated-beams case (p = 0) and the defocused case
(p = 0.21). The design assumptions for this were a spot diameter
Dspot = 12 cm at room height b0 = 2.5 m, and M = 196 ports.
Clearly by means of defocusing the dependency of the fill factor
on the distance b to the lens is reduced.

IV. SYSTEM EXPERIMENTS

Experimental demonstrations of the AWGR-based beam
steering concept have shown its versatility to provide ultra-
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Fig. 8. Experimental setup applying the defocusing technique.

Fig. 9. AWGR-based beam-steered OWC system transmitting up to 112 Gbit/s PAM-4 per beam.

high wireless data transmission to devices individually, with
capacities per beam using OOK ranging from 10 Gbit/s [15] up
to 35 Gbit/s OOK [17], and using PAM-4 up to 112 Gbit/s [18].

The first AWGR-based beam steering laboratory experiment
applying defocusing is shown in Fig. 8 [16]. It uses a laser
diode tunable from 1525 to 1580 nm and emitting 0 dBm
optical power, a PRBS 223 − 1 generator of NRZ-OOK
data driving a Mach Zehnder modulator (MZM), a variable
optical attenuator followed by an EDFA, and a Gemfire 1
× 80 ports AWGR with channel center wavelengths from
1529.10 to 1569.80 nm, spaced by 50 GHz and −3 dB
channel bandwidth of 0.28 nm (35 GHz). For the focused
case (i.e., p = 0), a condenser lens was needed with focal
length f = 40 cm, diameter Dlens = 20 cm and a fiber array
pitch Δy = 15.0 mm. The emitted power was 9.5 dBm, i.e.,
below the 10 dBm eye safety limit for λ > 1.4μm. At the
receiver side, a telescopic lens system with 6 cm aperture
was used for beam narrowing, followed by a mid-IR filter
which suppresses ambient light and passes the IR beams, and
subsequently a 6 mm aperture fiber collimator feeding the
APD-TIA receiver via a 50 μm core MMF. For the defocused
case, we took p = 0.12, allowing a much smaller achromatic
doublet lens with f = 10.0 cm and Dlens = 50.2 mm, and
smaller fiber array with pitch Δy = 3.7 mm. NRZ-OOK data
transmission at 10 Gbit/s and at 20 Gbit/s over 2.5 m in
free-space were realized, and the performance was measured
for a central spot (HS-1) and a next-neighbor spot (HS-2). As
shown in Fig. 10, the BER curves measured at 20 Gbit/s for both

Fig. 10. 20 Gbit/s performance without and with defocusing.

HS-1 and HS-2 show nearly identical system performance for
the focused and defocused cases, with a penalty of about 2 dB
with respect to back-to-back operation (due to lens aberrations
and slight misalignments). Hence it can be concluded that the
system performance is not reduced by the defocusing, whereas
the system has become much more compact.

In a second laboratory experiment, shown in Fig. 9, by deploy-
ing the same AWGR 112 Gbit/s transmission per beam could be
achieved using PAM-4 signal modulation [18]. In order to over-
come the bandwidth limitations of the AWGR (with a −3 dB
bandwidth of 35 GHz) and of the driver electronics, digital
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Fig. 11. BER performance of the received PAM-4 signals at 42 and 56 GBaud.

signal processing (DSP) was applied which provided spectrum
compression by coding the data into a PAM-4 format as well
as further equalization. PAM-4 signals with raised-cosine 0.2
roll-off waveforms at 42 GBaud and at 56 GBaud were digitally
generated using 19 taps and a 9-taps pre-compensation filter,
and uploaded into a Keysight M8196A arbitrary waveform gen-
erator operating at 84 GS/s. The output of a tunable laser was
modulated by the PAM-4 signals in a single-drive 40 GHz Mach-
Zehnder modulator. After amplification in an EDFA, the signal
is fed into the 80-ports AWGR and via the 9 × 9 2D fiber ar-
ray and an f = 40 cm focal length lens with diameter of 20 cm
launched into free-space as a collimated beam (without defocus-
ing, so with p = 0). The beam’s power was +10 dBm, so below
the eye safety threshold. The beam’s diameter was 8.5 cm, and it
was coupled into a receiver at a distance of 3.4 m. The receiver’s
lens system has an aperture of 50 mm, and consists subsequently
of a first lens with f = 50 mm, a second lens with f = 5 mm,
and a third lens with f = 4.51 mm which couples the light into
a 10μm core single-mode fiber (SMF). The received power was
−9.5 dBm. Further optical amplification was done by a lin-
ear semiconductor optical amplifier (SOA), providing a gain of
10 dB. Subsequently the signal was detected by a 70 GHz PIN
photodiode followed by a 35 GHz RF amplifier. Alternatively,
we demonstrated recently a compact photonic integrated circuit
where the light collection function by means of surface gratings
was separated from the high-bandwidth detection function us-
ing a UTC photodiode with bandwidth >67 GHz [19]. The
detected signal was digitized by an 80 GS/s Keysight
MSOV334A oscilloscope, followed by off-line DSP.

The BER performance was measured for 42 GBaud PAM-4
signals (84 Gbit/s) and 56 Gbit/s PAM-4 signals (112 Gbit/s;
100Gbit/s net after removing 12% HD-FEC overhead). The
measured BER curves are shown in Fig. 11; at 42 GBaud, for
a received power of −7.5 dBm the BER was 1.7·10−3 (be-
low the HD-FEC limit), and at 56GBaud the BER was below
the HD-FEC limit for a received power of −4.5 dBm (with
an error floor appearing due to bandwidth limitations). In the
insets of Fig. 11 also the clear PAM-4 eye patterns can be
observed.

Thirdly, a demonstrator setup as shown in Fig. 12 has been
built in our laboratory in order to provide a proof-of-concept
of our AWGR-based beam-steered optical wireless communi-
cation system for the simultaneous wireless delivery of high-

Fig. 12. Beam-steered OWC laboratory demonstrator.

speed video streams. We have shown before in a bidirectional
system setup 35 Gbit/s NRZ-OOK downstream transmission
with an 80-ports AWGR (without defocusing, so p = 0, using
a large f = 40 cm condenser lens with 20cm diameter), and
5Gbit/s ASK upstream transmission by means of 60 GHz UWB
radio technology [17]. We also showed real-time 10 G Ethernet
transmission in TCP/IP sessions before [20]. The setup, shown
in Fig. 12, demonstrates in downstream the delivery of two
steerable IR beams each transporting a 10 Gbit/s OOK signal,
and in upstream a ultra-wideband (UWB) 60 GHz radio chan-
nel for user localization and signaling. The IR beam-steering
PRA was designed according to the design equations given in
Section III for a 14 × 14 2D fiber array, a ceiling-to-table
distance b0 = 2.5 m, and spot diameter at the table of 12cm.
By choosing a defocusing parameter p = 0.21, these design
constraints yield a lens focal length f = 51.2 mm, lens di-
ameter Dlens = 41.2 mm (so f/D = 1.24), and fiber spacing
Δy = 2.51 mm. A C-band AWGR with 96 ports was combined
with an L-band AWGR with 48 ports, where the output ports
have an ITU grid channel spacing of 50 GHz, and a−3 dB band-
width of 35GHz and 24GHz, respectively. The output fibers
were assembled into a honeycomb matrix array of 129 fiber
ferrules spaced at a Δy = 2.6 mm pitch which fits into the aper-
ture of a commercial high-speed f = 50 mm camera lens with
f/D = 0.95. The table area covered by the PRA when doing the
2D beam steering amounted to 1.6 × 1.6m2 . Two optical beam
receivers were employed, each equipped with a lensed collima-
tor (f = 37.1mm, NA = 0.24) feeding the received signal with
a power of about −16 dBm via a single-mode fiber to an SFP+
transceiver capable of 10 G Ethernet transmission. For the ease
of use, future work will aim to create a compact dongle-type re-
ceiver equipped with a surface-illuminated photodiode directly
followed by the receiver electronics, and with adequate optics to
create a large angle-of-view as well as a sufficiently large aper-
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Fig. 13. Photo of the laboratory demonstrator.

ture. The SFP+ transceivers were hosted in network interface
cards (NICs), and were streaming high-definition video from
two servers. One transceiver emitted at a fixed λ = 1559.92 nm
and thus provided a beam out of port #65 of the 2D fiber array,
whereas the other transceiver was tunable across the C-band and
thus provided a second steerable beam.

For the upstream 60 GHz UWB link, the user’s terminal
was equipped with a horn antenna with 30 dBi gain which
emits towards a steerable similar horn antenna of a 60 GHz RF
receiver mounted next to the PRA at the ceiling (see Fig. 12). At
this receiver, half of the received power is monitored by an RF
power meter which serves as a sensor for the user localization.
For this, the horn antenna is steered by a mechanical pan/tilt
system, controlled by a Raspberry Pi 3 board. This board thus
determines the user’s coordinates and communicates these to
the central communication controller (emulated on a laptop)
which controls the tunable transceiver and thus closes the loop
for controlling the 2D beam steering.

A photograph of this laboratory demonstrator setup is shown
in Fig. 13, indicating the PRA, the steerable 60 GHz horn an-
tenna near the PRA, and the optical beam receiving cells on
the table’s surface. Fig. 14 shows the realized 2D array of 129
fibers, and the assembly of the fiber array with the f = 50 mm
wide aperture camera lens. This commercially available multi-
element camera lens has a high speed of f/0.95. It was designed
basically for portrait photography, hence has very low lens aber-
rations and thus provides that the shape of the spots is retained
even in the outer parts of the covered area. In the setup si-
multaneous independent transmission by two IR beams of two
high-definition video streams was successfully demonstrated,
each embedded in a 10 G Ethernet connection and running at a
video data rate of about 4.6 Gbit/s.

Fig. 14. Photos of (a) 2D fiber array, and (b) assembly of fiber array and
camera lens.

V. CONCLUSION

Based on a high port-count arrayed waveguide grating router
with its output fibers arranged in a 2D array and a high-speed
lens, individual wavelength-controlled 2D steering of narrow
infrared beams can be realized. Thus many ultra-high capacity
wireless links for high-bandwidth wireless services can be cre-
ated. Capacities up to 35Gbit/s NRZ-OOK and 112 Gbit/s PAM-
4 per beam with a reach beyond 2.5 m have been shown. With
an 80-ports C-band AWGR, a total wireless system throughput
beyond 8.9Tbit/s can be achieved. By extension to a 192 ports
(= 96 + 48 + 48) 3-elements composite AWGR operating in
C- and L-band, throughput volumes beyond 21Tbit/s become
feasible. By applying a defocusing technique, the size of the
passive beam steering module is decreased considerably without
affecting the system’s performance. Wireless delivery of multi-
ple high-speed ultrahigh-definition video streams by means of
multiple narrow infrared beams has been shown in a laboratory
proof-of-concept demonstrator. Autonomic localization of the
user’s devices is aided by a 60 GHz UWB radio return path.
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