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Wireless System Product Portfolio and Technology
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flexible wireless

picoChip is a communications systems company, dedicated to

supplying flexible, scaleable, integrated circuit based solutions for
next generation wireless and wireline applications

Platform Prod
«  Wireless Co

« Ultra Broadband Radio solutions

t Strategy

Integrated tool Suite
Code libraries
Evaluation Kits
Development Kits

+ Reference designs
* Intellectual Property

Proprietary (Restricted)

unications Processors

Slide 8 of 43

Market Focus

N oo

DMA Node B Infrastructure
SCDMA/CDMAZ2000

DSL /VDSL

Broadband Wireless

WLAN smart access

Wireless Terminals

Data Encryption / Decryption
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The picoArray concept

4|
A1pA
a BRREYIYE
N\, - - X
K
e ‘ 2] [P2] [p2] [B2 P3|
KLy | . o o o K
5 105 P p2||P2||P2||P2 P3)
%

_ux Array Processing Element % Switch Matrix
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flexible wireless

* Massively parallel array of “Coarsely
Grained” RISC processors (Array
elements)

TDM inter-processor communication
scheme

Four types of Array elements,
optimised for either DSP or control
oriented tasks

«  Granularity optimised for all wireless
algorithms

* Processing elements are
programmed in C or Assembler

O E 0
R
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Interconnected picoArrays
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flexible wireless
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S

* Inter-processor communication scheme scales across multiple devices
* Unlimited number of devices can be interconnected
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,vOAoA Device Overview

|

O

L

v, e

I

Specification Parameter Unit
LIW RISC processors 430 | per device
Processor clocks ;. 160 MHz
Processing capacity >137.6 GIPS
internal IPC speed 5.12 | Gbit/sec
External SRAM 8| MBytes
SRAM access sp 1.28/2.56 | Gbit/sec
DMA channels 4 | per device
DMA max. speed 2.24 | Gbit/sec
Inter-device channels 4 | per device
inter-device speed 1.28/2.56 | Gbit/sec
16 bit 1/0 channels 8 | per device
I/0 speed/channel 1.12 [ Gbhit/sec

Proprietary (Restricted)
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eanicoChip
geos o/ Nl

flexible wireless
[ r-ﬂ_ On
X -4 FATIV4 %)
o e v 3
_ Host Interface !
|| PLL SYNC ||
_ DMA | Config _
I
|| 1Puabi § - ., 'PVADI| ]
“Tl B! A [T
I I
| |
_ picoArray _
_ core™ _
| I
| |
| IPI/ADI R IPI/ADI _
I C 7 D |}
I _
I SRAM I
| JTAG Interface |
| |

~20x performance of TMS320C6415/6 and

ADI TigerSharc processors!!

Slide 18 of 43

o

I

[ .

Ll



DOCICID0) s oo o

XLIRN UO)MS (SR =

14102 ) JotLLL ...{ELE oy ﬂfz-,,,a.._.,ﬂﬂﬂﬂlm Il O] ,___mﬁ_u_u“___a
W3 89 [ l DDDD___IIDE_

D;j%j:_jjjj__z@ _Ill!_:mﬁqﬂ@.ﬁ

S 1) 9 e

Il D T i e _‘__ DHDD I :u

IO _.__m_ ____mm_ln...u. __:_H_m@...m

m____DuuD !___g_ n_uu@ B

fnw: _.____ﬁuum__“_m_:_l C e

x...?i.btllf T — P

,-LIJEE_qunﬁgz_ﬁ_uum;_m
i

-sjeJayduad omumpmmwc_ . e .

o

S3V 0E¥ Sey L0LOd - ,wmmamanmmgmmmwanag__ﬁmﬂuz_m

suoljedldde sssjaim l EIE_“: : .WDHD_:_HBU_H::_E.:II@I i

10} pauny (s3y) ‘sjuswale ] DHDU,__I_II_DLIEHDUWQDHDD, i___i_“__lﬁ! I
Buisseooud Jo Aewe uy

AE_‘_E___FELEE
D._._l _F‘ S —

0z4. ,...!ﬂ,li. B Ee
90B}I9)U| J0SS3D0.d }SOH

diy63ide? SO0

wiAeiyooid LoL0d ayy




0

i

Jp— /

I ..:,., L]
JOe

.u&.wi

[

Wireless 0033:28:0_.5 Processor Roadmap

apicoChi

flexible wireless

Device

Description

Sample Availability

PC101

. Aw@ mm 160MHz, 130nm CMOS(TSMC)
| purpose OFDM

_A,_z ow

First Samples Q4 2002)

PC102

o 430.AE’s, 160MHz, 130nm CMOS

e Area-and Power Optimised

e RACH, CPCH & FEC Acceleration

e Enhanced CTRL AE's (protocol termination)
e 4-5x Processing density of PC101

e Structure & Code port from PC101

Q4 2003

PC103

e 600 AE’s, 320MHz, 90nm CMOS

e Further RAKE Acceleration

* 4X Processing Density of PC102

e Structure & Code port from PC102

Q12005
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L ) flexible wireless

UMTS FDD Node B Code Library

Uoé:__:r ................................................................... R
Tx TrCH TTI Processing i o y ! ." :o:wmm
Tx CRC Rx Traffic

Channel Encoder

First Level Interleaver
Rate Matching

TFCI Encoder

CCTrCH Handling

Tx PhysCH Processing
Second Level Interleaver
Spread & Gain

Measurements

Control

Tx Filter juebuiubebubfetuelubulbubeeub b4 LTI
e Tx Traffic
cu__sx
Rx Filter Tx
Rx Gain Debug and to RF
RACH/CPCH PD Diagnostics
Searcher

Rake Receiver

Rake Finger Manager
RACH/CPCH PD - RFM IF
Searcher - RFM IF
Rake/ChanEst-RFM IF

TY-RFM IF A ;
Channel Estimator 1st level De-Interleaver ! Utilities

TFCI Decoder Rx TrCH TTI Processing m Memory Management Unit (MMU)  Uplink Processor Interface

Rx PhysCH Processing Viterbi Decoder H SRAM Fetch Common Enlity Managers

2nd level De-Interleaver Turbo Decoder W Resource Management Downlink Entity Managers

Rx TrCH Frame Processing Rx CRC | Control Processor Interface Uplink Entity Managers

Em<mam xm”m Zmﬁ:.:m szu memc:@am_:m m Downlink Processor Interface R
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Accelerated Development: Simplified Test & Verification

» Systems are partitioned in sub-systems
in the conventional manner.

» Stand-alone development test and
verification of sub-system blocks in
“hardware style”

»  System integration is aggregation of
blocks into larger blocks and, verified in
the same manner

+ Test Vectors are ONLY s

=apicoChi

s flexible wireless

Input
Test
Vectors

Simulator
or
picoArray

\ A4

) 4

P

Sub-system
block

vYv

y

t bench

>

Output
Test
Vectors

There is NO synthesis or [ow level timing closure.

Proprietary (Restricted)
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tem-level signals i.e. values carried

picoArray bus.

Test benches can be run seamlessly on the Simulator and picoArray hardware.
There is NO code rework for whatever the final hardware target.
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flexible wireless

DVK-101 features

Daughterboard Motherboard

« Two interconnected PC101 devices
« 10/100base/T Ethernet for DVK to host
interface for mnmmq and flexibility. RS232
and JTAG interfaces are also available.
- AD 9862 data
— Dual 12-bit-ADC at 40 Msps
— Dual 14-bit' DAC at 40 Msps
+ Support for asynchronous data 1/0
+ |IBM 405GP Power PC on the DVK

motherboard to control the picoArray
devices and the interfaces.

* |BM power PC handles DMA data I/O

* Local flash storage for picoArray
configuration data
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Flexible Ultra Broadband Radio Reference Designs

Proprietary (Restricted) ~ Slide 300f43 h:j : : ::_



_Mt_mum:gﬁl;_ JﬂJ  gplolgepis  (pspousey) Arejeudoly

9|GEJ G }BD JOAO UOISSIWISUBI) |BLISS )SB) 10}

" Sossasord | " Sossarord | '90BLI81UI [BLISS U} JE LIpIMpUE] [B)BIP peonpay —
| Taanon | | “aoven | jun | sake Aned
m-eg - - I sl . pJIY} OJUI UONOBULOD Jof suoldo MyuI| [BlSS JSe .
- _m_ava o _m_awwu 'SPJEPUB]S SSBJ8JIM JBYJ0
Smpou Sipow
soepraul aepiayy Jo Ajauien e pue 9¢ Buljgeus papueg-al Xy/xX | e
— 35« %:3 33« JueLieA [[90001d sy} ul palinbal texsjdnp oN —
i ot suopealidde g apoN
,__vmn,_moeow \_,.ﬁsw.vmsow |I900J0B|\ 0} [|90001d WO} SB[EIS 8INO8) YLy .
‘var (T emeen yied Jwsuely ayy ui Buiddijo ylim-siayy oYy —
/H\ R e omod mo7 —
Haxdidng! N 2INj08)IydJe OIpel ©E BUAPOWIOY }S00 MO
w sjpun | Jake| Aued paiy) oy
ety 9OBUBJUI B|qIXa]} UIM WSYSAS 4 ‘BUOjepue)g .

ubisag aoualaay oipey SN ‘Juswdojana( paje.a|saay

diyHodide . _j I

B

R T



L LY | | e |

o IO zapicoChip

i flexible wireless

Accelerated Development: Radio Reference Designs

Features

e

« A3GPP TS 25.104 picocell radio
including everything from the antenna
connectors to a digital base band
parallel interface.

1

i
a
“t

o

nnectors for

—”_)msm_\ﬂ: mjﬁ_ _..®O®_<® Specification . in | Typ. | Max | Unit
. TX operating freq. 2110 2170 { MHz
+  Compact footprint of 150mm x 215mm X power ” .
TX PAR supported 10 dB
RX operating freq. 1920 1980
RX noise figure 3.8 4.5 6 dB
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B Demonstrator
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Il |
[ g

Demonstrator Components

nncmuu

:OZ:

:mzo: :ZOQm m:

Software

Hardware
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Scalability, _..._mx_c___J\. Multi-Standard

* Benefits of a wholly software
programmable Baseband

seremes’
— Rapid Qm<m_ooam2 £S 7799 A6

— Field Upg
‘Soft’ Repal

2008

» Standards evolving (Release 99, R4, 5, 6...)
— Currently;-require “fork lift” upgrade. Substantial cost®éfébsolescence, maintenance

* OEMs rapidly improving algorithms / Operators need in use flexibility

— "1dB is worth £1M per basestation to us”. To date, limited practical experience of
operation

— Operators need to re-configure basestations during the day for traffic pattern usage

* Platform for multiple markets

— Common development for different versions of basestation, Address distinct standards
(eg WCDMA and TD-SCDMA) from one platform

Miw...._o_ooO:_U
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Licensable Source
Code option
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.mzmg:ﬁ? &3 The Easier Way to
s, 3G Design Success
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10101 1000101
Reference models for
encoding/decoding 3G
systems

Blocksets to build your
own reference models

Supports fixed-point
and floating-point
calculations

SIMULINK
Enabled

Making WAVES®
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Accelerate your
3G Development

RadioScape’s RadioLab™ 3G helps system design teams
accelerate their W-CDMA/UMTS development. RadioLab’s system
level visual environment reduces the complexity of algorithm
development by allowing engineers to view all of the interactions
and dependencies present in sophisticated 3G systems.

RadiolLab’s simulations, which support both floating-point and
fixed-point calculations, ali lopers A validate their
algorithms against pre-detefhuned résoiirce constraints before
committing them to silicon: saving precious development time
and resources.

RadiolLab, built on The MathWorks® MATLAB® and Simulink®
products, provides a unique tool for developers involved in the
design, development and conformance testing of 3G products.

Making WAVES
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to Design Success

RadioLab’s 3 easy steps to design success have heiped systems
designers develop W-CDMA/UMTS projects for next generation

handsets and basestations.

From the moment RadioLab is installed it helps to shorten the development
cycle by providing a productive visual environment for simulation. Within
minutes you can begin to decipher the complexities of the 3GPP standard
with Radiolab’s on-line help and easy-to-use references back to the standard.

More importantly, RadiolLab’s predefmed system blocks and reference

systems allow you to begin running ¢ on as you have

installed the software.

uuuuu ——
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On-line help referncing
the 3GPP spec

N

Adjustable system
parameters for easy
customisation
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Create

With Radiol.ab’s blocksets and reference ~N
PR TR —

systems as a guide creating the algorithms

for your own system is easier and quicker

than traditional methods.

—_—— — B3-S 33
S e . et 5 1. P
AT EY 3 faeg

Create your own algorithm dlocks and pla
them into RadioLab

Use Radiol ao’s fixed-point capabilities to help
you make ycur silicon selection. RadiolLab’s
support for fixed-point and floating-point

———

simulations means that you can tailer your N B
systems to meet the performance targets and
characteristics of the silicon you have chosen. Develop your own
code with RadioLab
at your side

Validate

Use Radiol.ab blocks to validate your own
code.

Create the algorithm block and test it in a variety
of systems tc guarantee your own system is
working properly.

RAKK Denmslulator i a Multipath £ vir nos ent

How does ycur cod2 work in a 3G system?
It's EASY-TO-SEE with RadioLab. Nc need
to compile and recompile as with comple:f
homegrown C++ modelling tools.

Test you-code S S —— —
against the
Gold Stendard

Migrate

i

\

l
Migrate your tested algorithms to your 1
device development tool of choice. Moving 1 J
your RadioLab designed and developed w —-'-——=—‘:1:ﬁT"
algorithms to their intended silicon targets is
easy. Cut and paste your code to your chosen

EDA tools (e.g TI Code Composer Studio).




Uplink and downlink physical channels
modulation and demodulation

QPSK root-raised cosine pulse shaping
Simple fixed-point demonstration
Fixed point root-raised cosine pulse shaping

Uplink and downlink transport channel coding
and decoding

The 3GPP specification details transport channels and how

they should be built. The RadioLab model 1s an accurate  :

representation of the processes shown In the specification. The
model is used to investigate what happens to the data output
when different types of data enter the transport channel. The
mode! provides insight into how altering channel parameters
affect the data stream.

Uplink and downlink transport/physical
channel model

The system shows how transport and physical channels are
linked for both encoding and decoding.

3GPP multipath scenarios

The 3GPP UMTS specification includes several different
multipath propagation scenarios. The system allows the user to
select the standard scenarios and investigate their properties.
Contains several models from ITU — R M.1225.

RAKE demonstration

This model shows an implementation of RAKE processing and
how 1t can be used in multipath coherent recombining. The
model supports variability of several parameters, including the
number of RAKE fingers. Included is a peak search algonthm
that examines the multipath signals and determines which
signal is strongest.

Bursty UMTS transport channels

Bursty data is a key feature of UMTS transport channels. The
system shows how our XML based approach can be used to
provide bursty data under the user’s control. This bursty data 1s
then channel coded and decoded.

Uplink and downlink UMTS physical channels

This stmple modeis show how the uplink and downlink physical
channels are spread, scrambled, and combined and the
resulting constellation diagram. The user can change the block
parameters at any point in the simulation

Uplink and downlink rate matching multiple
transport channels

This system models mulitiple transport channels being channel
hed and combined together. The signal is then
ise, and then de-rate matched, and channel
0 & e.f can select the channel coding options
including 1/2 or 1/3 rate convolutional coding, or turbo coding.

Downlink Node B to UE NEW

This reference system builds on the UMTS FDD downlink
physical channel mod/demod system, which shows how a
handset can decode a specified signal from a Node B based on
the orthogonal spreading codes. Here, a handset detects a
data channel in the presence of two Node Bs, each transmitting
two data channels. Scrambling codes are used to differentiate
between the Node B transmissions. As in the previous system,
the spreading codes are used to differentiate between a
Node B's two data channels

Random access channel tasking NEW

Demonstrates how PRACH and AICH are used to set up a
connection between a UE and a Node B. At random intervals,
the two UEs here initiate the random access procedure by
sending PRACH preambles to the basestation, increasing the
each time they fail to receive an

3 nowledgement in r:e:furn. Simultaneously, the basestation is

- pi’bcessing any preambles it detects and acknowledging them

with AICHs. Once a UE has one of its preambles
acknowledged, it switches to transmitting the PRACH
message, which is processed by the basestation. When the
procedure is completed, a UE becomes inactive again, before
deciding to send another PRACH after some random time and
restarting the procedure.

-radiascape*

Making WAVES
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The CVM helps
semiconductor vendors
and their customers
manage this complexity
through its native support
Tor multimode integration
and powerful paraliel
architecture brokering
capabilities.

The CVM technology
provides development
processes and a runtime
kernel for developing
complex, real-time
applications, such as those
required by the current and
next generation of

communications equipment.

The CVM technology
delivers a structured,
modular and extensible
approach for developing
and integrating time-critical
applications with minimal
overhead. CVM achieves
this by separating the data-
dependent complexity and
high-MIPs requirements of
advanced DSP/FPGA/ASIC
algorithms, from the
application-specific contro!
framework that requires
access to these algorithm
resources.

1w

CVM: Solving Wireless
Systems Design Complexity

RadioScape's Communication Virtual Machine™ (CVM?) enables
semiconductor manufacturer: and their customers to develop
wireless products more quickly and reliably. With the -ising
complexity of wireless standards an increasing need for
multimode functionality and
growing requirements for
parallel architectures
the need for help
has become more
critical.

The CVM Runtime Kernel

CVM is a runtime kernel that enables and integrates multimode wireless
operations, manages paralle! architectures and provides a unique approach
to wireless systems development. The CVM runtime kernel managss
system complexity and offers significant additional benefits to the
developers at each stage of the design process. These benefits include a
normalized RTOS interface layer which facilitates easy portability of
wireless communications stacks and a development methodology which
supports design proving, performance optimisation and emulation
capabilities in a re-entrant design flow.

The CVM is licensed to semiconductor manufacturers and is included within
their wireless systems designs. The CVM adapts itself to the individual
systems that it is supporting. That adaptation is trained into the CV/M
through the course of the design process and results in a run-time kernel
that is completely aware of the software protocols running above ard the
hardware and software resources available within the baseband.

LA U SR n
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Make or buy components to allow you
to focus on differentiation not stancard
impiementation

Architecture
Neutral
Portable
Code

Allowing OEMs to focus on differentiation

Integrating Multimode
Wireless

Supporting multimode integration is easy with
the CVM because it is trained to know about the
resources available within the baseband system.
Rather than hardcoding engine calls to particular
hardware or software-based algorithms the
protocol stacks communicate their requirements
with the CVM which manages the use and
scheduling of the baseband to support
multimode operations. The CVM is aware of
co-resident stacks and adjusts its use of system
resources in line with this knowledge.

Manage the complexity of parallel architectures

NEW ARCHITECTURES |
AsSiC

Portability Simp
Wireless developers invest mu
money creating software suppc
communications. Unfortunately
investment is discarded as dev
easily migrate their code to ne»
The CVM helps developers by
portability of code from one ge
the next saving time, developri
at the same time increasing de

Support Multip
say FDD and 1

NEW ARCHITECTURES |

ASIC |
FPGA |
osP

The CVM Brokers Parallel Architectures

The CVM manages the multimode int

Brokering Paral

As the complexity of wireless
the ability to design single chi
solve these problems decreas
parallel system architectures t
processing needs of the supp
creates system management
wireless system designers. Tt
through the development proc
underlying baseband and und
the partitioning decisions mad
system design. With this knov
the CVM can schedule and
manage single and
multimode applications

over a complex,
parallel system.
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RadioScape's CVM enables

. development of multi-vendor,
‘complex, real-time DSP
applications in a hardware-
neutral fashion.

For next generation complex and/or / ST
parallel DSP applications, the CVM _Sofware
manages complexity and gets product
to market faster because:

Hardware and RTOS indeperident imalementation gives
high design reuse with the Radioscage CVM

.

It brokers parallelism in multi-ccre, multi-
processor, and accelerated des.gns;

It allows stack designs to be completed
with interchangeable hardware and
software acceleration;

it allows the interoperability of multi-
vendor, hard real-time intellectual
property at both the 'whole-stack' level
and the 'stack-component’ model,
making SoC a reality; Speed of Implementation Improved
It allows the production of truly portable communications

stacks that can be simultaneously offered cnto multiple

vendor hardware platforms;

It provides flexible-policy statistical schedul Ag

optimised resource usage;

18 Mot 3 Montns

Reduced Div. ment Time

S/

s’

RadioScape Ltd. develops and licenses intellectual property for the wireless communications market. Our core
technology, the Communication Virtual Machine™ (CVM?®), enables rapid development and deployment of complex
communications products by semiconductor companies and protocol stack developers.

Founded in 1996, RadioScape's investors include Royal Bank Ventures, Scottish Equity Partners, Atlas Venture,
Texas Instruments, JAFCO, ntl: and Psion.

United Kingdom Headquarters US Sales Office
RadioScape Ltd. RadioScape Inc.

2 Albany Terrace 303 Twin Dolphin Drive
Regents Park Suite 600

London Redwood City, CA 94065
United Kingdom USA

NW1 4DS

t +44 (0)20 7224 1586 t +1 (650) 632 4514

f +44 (0)20 7224 1585 f +1 (650) 551 9901

RacioScape’ . Making Waves™ CVM™ anc the R-logo are registered trademarks of RadicScare Ltd, UK. Commurication Virtual Machine ™,
otan” GBP " OPEN-IF 7 Genenc Basevand Processor * are tracemarks of Rac:oScape . Lid, UK.
aoennarhs are prapenty of ther respective owners




Making Digital Radio
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The RadioScape DAB Suite

The RadioScape DAB Suites provide a flexible, reliable and easy-to-upgrade
solution for the management and generation of DAB services.

Portable
Digital

The RadioScape® Data Suite is a set of tools for data
generation that supports Packet and Stream mode data
broadcast and includes Mulimedia Object Transfer and P
Streaming encoders The suite also provides APIs to allow
additional customized data applications developed by
broadcasters or studios and data content generators to
plug into existing equipment

The RadioScape Studio Suite provides a software
musicam encoder with Audio over [P {AolIP) output to the
RadioScape Broadcast Suite. Tegether with audio
processing, XPAD encoding (e.g Dynamic Label

Segment, DLS) and Service Information signaling modules
this suite provides a comprehensive solution for every

DAB broadcaster.

The RadioScape ETI/NA Monitor allows active monitoring
of a DAB ensemble before it is converted to RF. The
monitor provides access to service provisioning metrics
and alarms on the ET| stream and its contents and can link
to the Broadcast management software to validate the
current signal

The RadioScape family of Test Receivers can monitor,
record and provide alarms on a DAB signal and its
contents to a service engineer for immediate or scheduled
fault resolution

The RadioScape Transmission Test Suite creates a
complete broadcast network from Studio to RF within the
confines of a laboratory environment The Transmission
Test suite 1s ideally suited to testing the Texas Instruments
DRE family of radio receiver chips developed in
ce-operation with RadioScape

Value added software rounds out these product offerings with
embedded support for |P streaming for datacasting and
support for an electronic program guide.

The individual product components which make up these
suites are

Muitimedia Object Transfer (MOT) Server
Software MUSICAM

Programme Associated Data (PAD) Multiplex
Packet Multiplexer (NPAD)

Main Ensemble Multiptexer(EMUX)
Broadcast Management Software

Ensemble Transport Interface (ET!) Monitor
Broadcast Remote/Local Test Receiver
Research Grade Test System

G000 0C00QO0

RadioScape's software approach to design and development
of cnitical broadcast technology makes upgrading to new
features and functions to support new revenue opportunities
easter for our customers than for those who choose traditional
hardware-based solutions

RadioScape’s software-based technology can be rapidly
adapted to support all of the emerging digital radio services
including Digital Radio Mondiale (DRM), In-Band On-Channel
(IBOC) from lbiquity in the US and satellite services being
rolled out worldwide

Making WAVES®

Full descriptions of all of these products can be found on our website, www radioscape com




Delivering Innovative
products

RadioScape’s professional digital radio broadcast
solutions
infrastructure .

products deliver service provisioning
to Eureka-147 broadcasters and
providers. Our products are used daily, worldwide
to support broadcast digital radio services and are

offered wherever digital radio is being adopted.

Designed using the capabilities of software defined
radio (SDR) RadioScape's DAB implementation
provides flexible solutions for digital radio transmission,
reception, monitoring and ensemble management.
The power of these solutions is enhanced by
their ability to run over a standard IP data network.

Our software approach leverages internet technology
to distribute audio and data from studios and
other content providers to the Ensemble network
provider. This technology allows our customers to
benefit  from mass-market solutions supporting IP
data network design, installation, monitoring and

tems™/ This internet capable solution
d Sthé tontrol of radio transmissions using
industrial grade PC platforms which are co-located
with the broadcast equipment or can be conveniently
located remotely anywhere over the network.

RadioScape's technology is being used to deliver
digital radio services on the world's largest
commercial digital radio network: Digital One™,
Digital One’'s network started service on 15
November 1999 and has been running continuously
without interruption ever since.




Datacasting for DAB

Datacasting over DAB Is one of the biggest revenue
opportunities for studios and broadcasters. The low
cost of the airwaves and the broadcast nature of
digital radio provide a unique opportunity to deliver
high-quality data services to consumers. From news
and sports reporting to stock reports, weather and
up-to-the-minute traffic information the power of
DAB to deliver information is enormous. Advertising
services over DAB will provide even greater revenue
opportunities

Digital radio’'s ability to support free and low-cost
subscription based services make it unique In
the telecommunications wireless marketplace The
emerging capability for dual mode digital radio
and GSM handsets will drive forward a new front
for the m-commerce market free data delivery of
advertising over digital radio. GSM can provide a
call-back service to support the purchase of
advertised items

M s

VIADAB: The open data standard

RadioScape is driving the datacasting revolution
over DAB with its VIADAB standard for interfacing
data services onto a DAB service. Developed in
conjunction with the BBC and supported by the
United Kingdom's Department of Trade and Industry
(DTH), VIADAB provides an easy-to-use open AP
for development of data services for Eureka-147.




j?":} —}:"; Manufacturers can combine the QuickDAB
[ J _;- 'ﬁ service with the RadioScape Transmission Test

Sutte for product testing and verification. The

Transmussion Test Suite creates a complete

Rad?oscape Consumer broadcast network from Studio to RF within
Radlo TeChnO|ogy the confines of the product test laboratory.

QuickDAB builds on RadicScape's success in

RadicScape has introduced design and integration :
the DAB consumer electronics market and

services for consumer electronics manufacturers ) .
follows our successful work with Psion™ on their

interested in building Eureka-147 consumer radios. . ) T N
innovative digitat radio WaveFinder™

Wireless MP3

The QuickDAB service,
which 1s buillt around the
Texas Instruments DRE200 B

developed with software

Real-time Wireless MP3, another RadioScape

patented innovation for consumer digital radios,

from RadioScape. enables ) )
is being used in the WaveFinder™. Today

manufacturers to deliver [F

consumers can download and record music

preducts to market more quickly. The DRE200, which
over the arrwaves in MP3 format for playback

1s avallable directly from Texas Instruments. is the
at a later tme MP3 recording and playback

lowest-cost and lowest power chip on the market today.
was once only the domain of

internet radio and on-fine

QuickDAB offers manufacturers the choice of an off- )
music  distribution  engines.

the-shelf reference design or customized integration )
RadioScape's patented MP3

services to combine the DREZ200 reference designs .
transcoder makes this exciting

with existing radio designs combining AM/FM, CD
technology, already the darling

player and a varnety of other features and functions .
of audiophiles and generations of consumers,

which consumers expect Using tested and proven ) . A .
available for all wireless users of digital radio.

reference design enables these QuickDAB customers
to bring new DAB radios to market more quickly.

TI Third Party Network
Member

SP

| TEXAS INSTRUMENTS QOO0
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Software Technology to Connect users
for Voice and Data in Converging networks

Soft-Switch

SIP Server

Gatekeeper
Protocol Stacks and Toolkits

Solutions for Emergi

2001 Hughes Software Systems Lid.
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« Targeted for high performance embedded systems

+ Reduced time to market
- Porting and integration suppo
< Product architecture design support

» Sustained R&D investment

« Guaranteed Interoperability

» Active participation in Standards bodies

+ Members of SIP Forum, International Soft-switch
Consortium, National Convergence Alliance, ETSI,
3GPP

+ |nstalled base of more than 150+ customers

© 2001 Hughas Software Systems Ltd.
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Frameworks
SIP Server
Gatekeeper
Soft-switch
Toolkits " Protocol Stacks o
' o MEGACO
MEGACO based Media Gateway MGCP
SiP
SIGTRAN (SCTP, M2UA, M3UA, IUA, SUA}
ser Agent
SIP User Ag T e
L IG- lEs'_ —
SAFTWARE 01 tuyc
© 2001 Hughes Softwars Svstems Ltd.

Protocol Stacks
MEGACO
MGCP
SIP
SIGTRAN (SCTP, M2UA, M3UA, IUA, SUA)
H323 R
‘Reduced time to deveﬂa‘iwsgg
Reduced cost of development and
maintenance
Ensures interoperability across
vendors
L——-——_— N vy . ]
nesS™
SAFTHARE Sv7 "iwy
© 2001 Hughes Software Systems Ltd.
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Toolkits -
MEGACO based Media gateway

SIP User Agent

Increased productivity

Reduced time to develop
Reduced cost of development and
maintenance

Ensures interoperability across
vendors

© 2001 Hughos Scftwara Systams Ltd.

Frameworks

SIP Server
Gatekeeper

Soft-switch

Reduced time to deploy

Reduced cost of development and
maintenance

Ensures interoperability across
vendors

HUGRES™ ]

COSOFTWARE SYSTEMS

© 2001 Hughas Software Systems Ltd.
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Enhances the SIP stack functionality to enable full featured SIP devices

+ SIP Server Development Framework (SDF) implements
the core functionality of the entity being developed

+ SDF exports API's to the user that can be customized to
any need

+ SDF can be used to develop SIP proxy, registrar,Location
servers, redirect servers , B2BUAs, AppServers etc.

o i{GGHES™

SAOFTWARE STSTEMS

®© 2001 Hughes Softwars Systems Ltd.
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B customizamlLE poricv tavem

«

4 prp—— —
(%] LocaVRemote
#t5] Retransmlssion

4 Address
Resolution

k.
LOAD BALANCER

7 q
“

CORE SIP STACK

huGne

SOFTWARE SYSTENMS

5-—

& 2001 Huches Softwara Systems Ltd.

+ Dynamically switches modes based on:policy-(eg from
stateless to stateful based on domain name)

+ LDAP, DNS SRV support

« Highly configurable XML based file

+ Distributed architecture

+ Basic, MD5 authentication

« Easily customizable to plug and play new components

+ compliant to ISO C++ and EC++ specifications

T RN § x s s =
o - HUGHES™

D OSOFTWARE Sririms
© 2001 Hughes Software Systems Ltd. .




Key funct|ons A ‘Additional functions

_ ) ol sianali
. Address translation Call control signaling

o « Call authentication
- Admissions control '
- Bandwidth management

- Bandwidth control . Call management

- Zone management . Supplementary services

HUGRES™

SAFTWARE SeRTEMS

© 2001 Huahes Software Systems Ltd.

Call Agent Framework
Conforms to TIPHON Distributed Gateway Archltecture

* Generic Call Control to support diverse signaling protocolﬁsﬁ
and interworking between protocols

+ Media Control remotely through MEGACO & MGCP

+ APIs for rapid deployment of services

+ Support for CLASS4, CLASSS and IP Services

+ Support for SS7, R1/R2 and [SDN PRI network interface

SAFTWaRE SYSTEMS

© 2001 Hughes Software Systems Ltd.
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Int
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Management M3UASCTP| MTP3| 5
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4 MEGACO}| Mmacp L Nes J
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Redundancy 5] Interface |{ Interface
Management
e il
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HUGRHES
S3FTWARE SYTTEwWS
© 2001 Hughes So#twarae Systams Ltd. ) .
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- Based on Advanced Architectiire for Protocol
Engineering (AAPE™) Framework ensuring

Modularity

Multiple Architecture Support

Portability

Scalability

— Error reporting, Statistics collection & Trace
support

— Multiple build options

!

: SOFTWAKE SYSTENMS

© 2001 Hughes Software Systems Ltd.
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» Support for multiple levels of tracmg
— Detailed Trace, Brief Trace .

» Support for configuration of all
such as transport layer timers

« Support for Statistics collection
— API Statistics
~ Protocol Statistics
— Internal Event Statistics
— Error Statistics
+ Support for Error Reporting
— Mutltiple Error Levels (Critical, Major, Minor)
~ Multipie Error Types

':ta k parameters

1IUGHES™ ]
SOFTw AR SrnTen

€ 2001 Hughaes Software Systems Ltd.

pll L

Defined IPC.;
/‘-\ ine /
1

Client 4———————»1
!

Application and Stack in different Contexts

Functional Interface

/ /\\ ’ ) /\\ \

{ \_Clientm‘i Stack) \1 To and From Peer

\ \_/‘\__///

Application and Stack in same Contexts

TR e S A N e w .e
HUGRES™

L SAFTWAKE SYSTEMS
© 2001 Hughes Software Systams Ltd.




Implements MEGACO Functions
Conforms to currenf”zfstiénda.r‘dé”-‘(H.248)

Text and Binary Encoding/Decoding services
Transaction Management

Transport Management (ALF over TCP & UDP)
MG-MGC Association Management

Security (AH within MEGACO)

© 2001 Hughes Sofware Systems Ltd.

© 2001 Hughes Software Systems Lid. -

(Call f}genvﬁ\iedia Gateway
| [Encoder/Decoder

[ MEGACQ User Interface
[ $ _

Encapsulating Shell (Usjer or HSS Implemented) J

MGC/MG Message Handling Modulg
! Redundancy} Association Management Module ] [ Stack
| Memt [ Transaction Management Module ) Mgm
- [ALF/Peer Message I;landh'ng Modulel \__ Utilities

Al Sissvtcm}\gamocment j

h

L

( Encapsulating Shell (User or HSS Implemented) |
- +
T Network Interface Layer with/without IPSEC support |
o o -2— —i ) — ‘
) ¥ ‘
—

( Physical Interfaces )

HUGHES™ —

SAFTWAKE SYSTEMS




+ Platform agnostic middieware

« Hides syntactic and serﬁéﬂtic{detaitsfof the
protocol processing

» A step above the conventional protocol stacks in
the value chain

+ Requires focus on specific application profile
requirements and building glue code to platform

@ 2001 Hughes Software Systems Ltd.

| MEGACO Stack™ -

C;onﬁgurahon\ e
— —— —
R Manager . - ‘ Resource
T —— | .
| Context Termination ! o> manader
T IManagement| [Management!
Status U ’ ’ ,ag
Manager AR i
ser_ . o _ Services
C>~___APllayer
S~
Streams 4Eventsf‘Signéi
__Manager Management
I A A SR T NN § = u = o v u —— |
B 3 T hRuGneEs™

. N POSOFTWARE SYCSTENS
© 2001 Hughes Software Systems Ltd. ’ ;




Conforms to RFC 2705
ignaliing (NCS) Profil

Supports PacketCable Network-ba‘s_'é_,dj_c.- ;

- Transaction Management
+ Encoding & Parameter validation of MGCP commands -
text based encoding

+ Parsing & validation of peer messages
- Reporting of peer entity failure
+ Reliable transport

SUFTRARE SrSTEMS

© 2001 Huohes Softwars Systems Ltd.

{MG/MGC Application | : | System:Manageénient |
v Encoder/Decoder] RER mfid 40
| MGCP User Interface j
- e
Encapsulating Shell (User or HSS Implemented) ;
4+
IMGC/MG Message Handling Module'  ~Srack
| Transaction Management Module | | Mgm |
! Peer Message Handling Module | ! Utiliries )
A

v

i Encapsulating Shell (User or HSS Implemented)

—

f Network Interface Layer (pDP) with IPSEC support |

A 4
i Physical Interfaces |

‘ ]
h——-———-—-__‘ HUGHES- —

THVAnLY

SAIETWARD SYCTENS

© 2001 Hughes Software Systems Ltd.




Compliant with RFC 2543 bis03 {SIP).and RFC 2327 (SDP)

- Implements a host of new exiéﬁs‘rons-'mclu:&ingVBCP-T,
IMPP, DCS, Tel, CCP, RPR, Diversion, INFO, MIME

« Multiple parsing options including selective parsing,
correcting malformed messages

« Fastest available protocol for VoIP signalling

© 2001 Hughes Scftware Systems Ltd.

- Optimized for embedded devices and 3G
markets
» Reduced footprint

* Recognizes a limited set of headers (but can
parse any header compliant to the generic
ABNF)

+ Extremely fast parsing cycle

RUGHES™

SIFITWARE SYSTENS

© 2001 Hughes Softwars Systems Ltd.




« Implements full SIP call state on behalf of the
application e _

- Exposes simple to use@ialﬁlf!éygi APIS to the

developer

+ Handles automatic media negotiation and
codec matching

+ Handles mid call transactions
+ can support multiple simultaneous calls
« can support multiple users using one instance

@ 2001 Hughes Softwara Systams Ltd.

+ Enables transport of SCN signalling protocols over IP
+ Reliable Signalling Transport over IP

+ Encapsulation and Transport of SS7 and ISDN signalling
protocols over SCTP

+ Enables PSTN - PDN interworking and feature parity

© 2001 Hughes Software Systems Ltd.




Service User Application
A

A 4
Service User Client |

P

@ 2001 Hughes Software Systems Ltd.

Encapsulating Shell{User or HSS ‘implemented)
+
1 User Interface Modules ] her
{FSM Management Module,DB module.Init Module"} Stack !
! Message Handling Module ] !
A
Transport Laver Interface Module j
A
Encapsulating Shell (Uvser or HSS Implemented)
b
1 Transport Layer |
e 2 et e et L = saRES —
SIETWARE ZYSTI%s

Compliant with ITU-T standards

Implements Signaling & Media Supt ':_{t"Fuhctions

H.245, H.225 (Q.931, RAS, RTP/RTCP)
* H.235 - Security

* H.450.X - Supplementary Services

* H.341 - Manageability

© 2001 Hughes Sofware Systems Ltd.

SOFTWARE SYSTEMS

I T SN o —
HUGHES™




« Stacks, Toolkits and Frameworks for. reduced

risk and time-to- market
Software development for VoP products and

solutions
— Embedded or Server based development
— Platform specific software development

— Network Management solution

SUFTwaArE SvoTENy

o
i Hughes Software Systems Ltd.




