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Common SDR approach
" |ntensive signal processing is done in host PC

Real time processing is hard to achieve
Significant power and space consumption (no portability)

USRP (N Series)

Host PC

= FPGA is seriously underutilized!
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Common SDR approach
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Common SDR approach
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Common SDR approach

Baseband processing
. Pilot
4 Codmg.& ) QAM s Insertion | IFFT P/S & 2 Puls.e ,| DAC
Interleaving mapping & S/P add CP shaping & RF

}

» M Wi
IMinds  universrer
GENT




Common SDR approach
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Common SDR approach
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Common SDR approach
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Common SDR approach
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Common SDR approach

Baseband processing
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Proposed approach — Tx side
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Proposed approach - Rx side
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Current Pure Software Computing approach

Energy Efficiency Processing Trends
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Future computing - Hybrid Software & Hardware approach
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Press Release

Qualcomm and Xilinx Collaborate to

Deliver Industry-Leading Heterogeneous
Computing Solutions for Data Centers

with New Levels of Efficiency and
Performance

from card level to highly-integrated solutions. Target applications include

compute acceleration, big data analytics, machine learning, storage and
CloudRAN.
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Future computing — Hybrid Software & Hardware approach (1

Intel

Acq uistHal ot Alte ra

T‘

Welcome

Intel and Altera announced on June 1, 2015 that they entered into a definitive agreement under which
Intel would acquire Altera for $54 per share in an all-cash transaction valued at approximately $16.7
billion. The transaction closed on December 28, 2015.

The acquisition will couple Intel's leading-edge products and manufacturing process with Altera’s
leading field-programmable gate array (FPGA) technology. The combination is expected to enable new
classes of products that meet customer needs in the data center and Internet of Things (loT) market
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Hardware accelerated SDR platform on top of Hybrid FPGA
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Hardware accelerated SDR platform on top of Hybrid FPGA (1)
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Hardware accelerated SDR platform on top of Hybrid FPGA (2)

Xilinx Zyn
= SW components yng
) ] Dual Core ARM Cortex A9
= GnuRadio with HW GNU Radio

acceleration capabilities —
P % FPGA Accelerated %
RFNoC %, Block %,

= Reconfiguration {;

Capabilities Linux Kernel Device Driver
7'

= SW - HW interface

* shared memory RFNoC Router

= separate control and data ‘
plane interfaces

FPGA Accelerator

FPGA Fabric

}

’ L] -
IMinds  universrer
GENT




Hardware accelerated SDR platform on top of Hybrid FPGA (3)

= Real time re-configurability

= Partial reconfiguration via
PCAP

—Configuration
Port

“Configuration h
_Port or ICAP

Partial
Bit Files
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Hardware accelerated SDR platform on top of Hybrid FPGA (4)
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Hardware accelerated SDR platform on top of Hybrid FPGA (5)

= This concept enables
= Offload of SW Radio blocks
to FPGA

" Frees up processor to
perform other tasks ‘
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Hardware accelerated SDR platform on top of Hybrid FPGA (6)

= This concept enables

= Offload of SW Radio blocks
to FPGA

" Frees processor to perform
other tasks

= Whole SDR system should
fit on one board
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Example Scenario 802.11g
device '

= Different applications — device
different wireless standards

= Qur platform should support

Xyz
various existing and future device
emerging wireless technologies
at same time 802.11ah

- loT HUB

= Download SDR packages from
cloud = Air Interface as a
Service

Repository
of SDR

library and
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Questions?
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