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MIMO Empowered Radio Platform Solutions

DARPA Project Funds MIMO Multi-Antenna Radio Solution For Military
Communications

Silvus Communications launches the SC2000 family of radio platforms that guarantee connectivity in
challenging propagation and mission environments. Leveraging 20 man years of effort in developing
breakthrough MIMO (multi input multi output) capabilities, the company has developed the most
advanced radio solution for high speed MANET — Mobile Ad-Hoc Networking and other
communications in the extreme. Silvus’ dominant position as the premier provider of MIMO solutions for
military applications was reinforced when the company was chosen by DARPA as the sole performer on
the DARPA MNM Phase 2/3 program.

The MIMO capability of the SC2000 expands the signaling domain by exploiting the spatial
dependencies of radio wave propagation. The result is a wireless communications solution that is highly
versatile and thrives in multipath rich, NLOS environments. Silvus’ solution provides 300" modes of
operation covering data rates form 1.5 Mbps to 150 Mbps and everything in between. This level of
flexibility allows the system to adapt to a host of environments and deliver mission critical
communications.

Silvus provides Ready-to-Implement Radio Platform solutions comprising of RF and baseband
processing. The baseband portion of the platform is based on Xilinx FPGA implementations and
Nallatech COTS Product, which delivers the broadest range of configuration alternatives. These Starter
Kits are complimented, by Silvus Product Roadmap introductions, which focus on cost-affordable
Deployable Platforms and continued Technology Innovation and Product flow.

For those customers that prefer to utilize their own internally-designed Radio platforms, Silvus
provides a licensing model where the MIMO capable PHY can be “dropped-into” a Xilinx FPGA (Altera
based drop in solutions are currently on our roadmap). This “drop-in” solution provides the same level of
versatility as Silvus’ radio platform solution.
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platforms provide at best a hand full of modes.

Key areas that benefit from this technology are: the Digital Battlefield / Network Centric Warfare,
C4ISR, CIED, Urban Warfare, Border/Perimeter Control, Video Distribution and other demanding
requirements.

Leveraging versatility to deliver on mission critical communications

As noted above, the SC2000 provides the user with 300" PHY modes that can be changed on a per
packet basis. This richness of modes is realized through the manipulation of 10 individual parameters
each of which can take on a range of values. Table 1 summarizes the 10 parameters and their range of
values.

Parameter Range
Bandwidth 5, 10,20 MHz
Number of Antennas 1x1, 1x2, ... 2x4, ...4x4
Type of Antenna Processing Spatial Multiplexing,

Space-Time Coding Diversity

Hybrid TX Diversity and Spatial-Multiplexing
RX diversity

Eigen beamforming & beamnulling at RX
Smart Antenna

Modulation OFDM (64 point FFT)
Constellation size 2-, 4-, 16-, 64-QAM
Coding Rate 1/2,2/3, 3/4,5/6
Spatial Multiplexing Decoder Modified MMSE
Number of Spatial Streams 1,2,4

Transmit Power 0 dBm to 36 dBm
Packet Size 2 bytes to 64 kbytes

Table 1. List of SC2000 PHY parameters under direct user control

To gain a better understanding of the functional use of our radio platform in a military setting, Figure
2 shows its cross-platform use in a Tactical Operations Command environment. The demanding needs
range from high throughput (100° Mbps) NLOS communications in a multipath rich urban canyon, to
covert LPD communications at 100kbps over a distance of several kilometers. None of the legacy
platforms in existence today can cover such a wide range of applications in a single radio unit. This
unprecedented level of versatility is derived from the successful fusion of Silvus’ breakthrough multi
antenna processing technology with standard modulation and coding schemes. The SC2000 not only
delivers all these modes, but allows the user to choose among them in real-time on a per packet basis. The
result is a highly adaptable radio solution that can adapt instantaneously to the needs of the network,
mission, or environment.
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Figure 2. Illustrative example of the many needs for secure, high quality communication links on the
battlefield

A VERSATILE RADIO SOLUTION TO PROTECT THE WAR FIGHTER

For communication centers (i.e. ground based command posts, ship-to-shore or ship-to-ship
communication), a high throughput mode can be used to transfer data at speeds greater than
100 Mbps.

In a NLOS environment, the radio can use a physical mode which lowers the data rate to 10
Mbps in exchange for higher quality of service (QoS). A platoon of tanks proceeding down
separate streets in an urban environment can continue cross-communications.

In an environment where jammers are used in an attempt to disrupt communication, a mode
sending redundant packets across multiple paths can be used to ensure that uncorrupted data
reaches the receiver. Integrity and consistency saves lives and contributes to Mission Success.

In a mobile environment (Tanks or Humvees advancing across open terrain, surveillance
UAVs scouring an area of interest), yet another mode can be used to enable high data rates
between fast-moving vehicles.

For covert applications, the SC2000 can exploit MIMO modes to transmit at a reduced rate
while using an ultra low transmit power mode to conceal its electronic signature.

For real time video surveillance (border or perimeter monitoring, real time battlefield
monitoring) applications, a high throughput, high QoS mode can be used.

For mesh networks, the SC2000 takes advantage of all of the reflections (i.e. signals bouncing
off hundreds of armored vehicles) to improve performance, as opposed to current single
antenna systems which cannot function in high-demand, high-interference environments.
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Demonstrated Performance

The following performances demonstrate the flexibility of the SC2000. Each test takes advantage of
the SC2000’s MIMO capabilities by using a 4x4 array. In order to provide some level of uniformity, the
throughput numbers reported here are calculated in the same manner as the commercial 802.11 WiFi
market calculates its throughput.

Indoor (4 mW transmit power)
150 Mbps at a distance of 6-10 meters
80 Mbps at a distance of 15-20 meters
35 Mbps at a distance of 25-35 meters

Outdoor (2 W transmit power)
30 Mbps at a stationary distance of 0.5 km.
20 Mbps at a distance of 0.5 km — 1.0 km and speed of 30 mph.
5 Mbps at a distance of 1.5 km and speed of 70 mph

THE SILVUS RADIO SOLUTION SETS STANDARDS, IS PROVEN, AND
READY FOR A RANGE OF REAL-WORLD APPLICATIONS
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