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Infinite possibilities...

GSM wireless BTS reference design
Reference sheet

This Lyrtech reference design is a DSP-FPGA-based GSM design showcasing the AT A GLANCE

powerful combination of a high-end DSP (the Texas Instruments DM6446 digital

media SoC) and Virtex-4 FPGA. The implementation shows how these advanced = Sets up a call and loopback between
processing devices can be applied to software-defined radio processing in an two mobile GSM phones

embedded wireless device. The reference design runs on the Lyrtech Small Form

Factor (SFF) Software-defined Radio (SDR) development platform, developed with = APPlies ETSI GSM recommendations

Texas Instruments and Xilinx. = Targets the Lyrtech SFF SDR
The GSM wireless BTS reference design is a simplified GSM base transceiver development platform
station. It uses the Lyrtech GSM protocol stack and establishes basic = Best for pico BTSs, GSM monitoring

communications between two GSM dgvices apd the SFF SDR developme_nt systems, GSM-based sensors,
platform that emulates a base transceiver station (BTS) and network functions and advanced reprogrammable
(below). It provides most of layer-1 and layer-2 modules for the DSP and FPGA, o s NSESSDR handheld

while layer-3 modules are implemented for basic BTS demonstration purposes. The
design uses a mixed design flow—where the protocol layer targeted at the DM6446
is implemented in C/assembler and the physical layer targeted at the FPGA (all this

communication devices

is accomplished using a model-

(" Network and BSC emulati \ DSP section ( FPGA section A based deSIQn f|OW).
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decoding Layers 1 and 2 demuliplexing (IF)), and an RF front end. The
) - ) FPGA performs the necessary IF
\ processing, which is implemented

with Simulink and System
Generator for DSP.

The DSP performs the necessary baseband processing (above) with the Lyrtech GSM protocol stack and DSP libraries.
Layer-2 and layer-3 event-driven code also runs on the DSP, but could as easily run on the adjacent ARM processor. A host
application allows monitoring the BTS emulation activity through an Ethernet link.

DSP-FPGA GSM partitioning, BTS emulation mode

Typical setup

Two GSM mobile phones communicate with each other through the SFF
SDR development platform, emulating a GSM BTS. A monitoring and
configuration program runs on a host device connected to the SFF SDR
development platform through an Ethernet link, as illustrated here.

The illustration above shows the main components of the system and the
DSP-FPGA processing partition.

GSM phone

Baseband and protocol processing

Most layer-1 and layer-2 messages (mainly the ones for voice communications) and a subset of layer-3
messages are implemented (next page). Implementing layer 3 also opens that way to networking functions,
making a complete call setup between two mobile devices possible. Optionally, voice-oriented channels and the
voice coders/decoders necessary to GSM voice decoding can be made available for local audio output (through
AMR coders implemented with Lyrtech DSP-optimized C-code libraries).

Host device



Layer-3 messages include the following messages (ETSI-recommended primitives are ¢ DSP
also used): I
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... IF
Primitives

All inter-layer primitives are implemented:

Layer 1-3 primitive: MPH INFO

Layer 1-2 primitives: PH DATA, PH RA, PHRA CONFIRM

Layer 2-3 primitives: DL DATA, DL UNIT DATA, DL ESTABLISH, DL RELEASE, DL RANDOM ACCESS INDICATION

Lyrlech's GSM Base Station Rev C (Wed Sep 12 11:19:26 2007) (=] Mon.ito r.i ng Softwa re
RF Configuration [
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Proportion of resources used by the reference design

The reference design uses approximately 60% of the logic slices, 30% of the BRAM, and 20% of the DSP48 slices of the
Virtex-4 SX35 FPGA of the SFF SDR development platform. It also uses approximately 20% of the available DSP MIPS.
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- With over 25 years of experience delivering advanced digital signal processing solutions to companies worldwide, Lyrtech
serves customers across the Americas, Asia, and Europe. Lyrtech offers a full range of DSP-FPGA development platforms,
as well as product development services. Lyrtech works in partnership with such industry leaders as Texas Instruments,

The MathWorks, and Xilinx to deliver unsurpassed quality and support to its large OEM customer base, which includes many
prestigious names of the consumer electronics, telecommunications, aerospace, and defense fields. In a world where digital
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