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Rationale (SDR Forum):
multi-mode, multi-band and/or multi-functional wireless
devices that can be enhanced using software upgrades
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-SDR

Radio in which some or all of the physical layer functions are
Software Defined

Waveform -

The set of transformations applied to information to be transmitted
and the corresponding set of transformations to convert
received signals back to their information content.
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SPEAKeasy System

The “PC of the Communications World”

Fully Programmable Waveform and COMSEC
for Voice, Multimedia and Networking Use

Multiband . . . continuous from 2MHz to
400MHz

Open Modular HW Architecture

Open SW Architecture

Commercially Successful HW and SW
Legacy Systems Compatibility
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SPEAKeasy Transition to JTRS
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Application Programming Interfaces ~

Massage-passing Protocols

~0WMLinear RF (HFAVHFIUHF)
ECCM Capability
Military Radio Compatibility
Voice Bridging Of Diverse Legacy Sysems

COTS5-based DSP Modem Multiband
Programmable. CYPRIS-basad: Multimode

TRANSEC & COMSEC Multichennel
Muiltifunztion
Multiwaveform

Re-programmability
Field Addition of New Waveform Army

WINDOWS-based Radio Control
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U.S. Ground Tactical RF Communications Market Gaps
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SCA 2.2 compliant MER

(Interim MUOS and SEW
capability, fully compliant
with future JTRS.)

PRC-104 (HFMR)
PRC-138 (HFMR)
MRC-138 [HF Veh)
VRC-102 (HF Veh)
GRC-193 {HF Bench)
GRC-231 {HF Bench)

PSC-5 (UHF SATCOM)
PRC-113 (UHF)

VRC-83 (Veh UHF)
VRC-88/89/90/91/92
PRC-119A/D [SINCGARS

JTRS GMR {2-4 Ch:
WHW, SRW, EPLRS, Etc...

~2014

PRC-150C (HFMR)
MRC-148VRC-104 (HF Veh)
TRC-2049 (HF Transit Case)

AN/PRC-117F (MBR-M)
VRC-103 (MBR-V)

JTRS Manpack (2Ch):
MUOS, SRW, EFLRS,

Dual/Single Vehicle Adaptor SINCGARS, etc...

(DVAISYA) for THHR [VRC-110)
“ITRS Approved™

JTRS Handheld {2Ch):

PRC-148 {THHRI

e SRW, SINCGARS
ANPRC-152 THHR EPLRS, etc...
“ITRS Approved™
i PRC-343 (PRR) o Syste-ms leveraging JTRS SFF:
- *-” ﬁ_ B PRC-153 (ISR) SRW, SINCGARS etc..
. _NSAType1& Type_i}
Recent Past 2008 2010 2012 T

Source: Marine Corps SYSCOM C4 Tactical Roadmap
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EPLRS-Enhanced Position Location Reporting System
THHR-Tactical Hand Held Radio



Software Communication Architecture
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SCA2.2.2 -JTRS mwonma arnn |pn

Radio application Radio application CELILENTEIGTLE Customer
(waveform) (waveform) LU B Developed

SCA core framework

=
— o
CORBA sl Software
= Defined
POSIX.1 conformance (SCA v2.2) o Hadl?
Operating
INTEGRITY RTOS Environment

ASP BSP

Hardware Reference Platform
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JTRS Domains
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Ground Mobhile Radio - GMR -
'WR 727 — BOEING ~

nmwn 1727 — HARRIS — 1 BAE ,Rockwell Collins ,Northrop Grumman =~

Handheld, Manpack and Small Form Fit - HMS -
WK |72 — General Dynamics =~
mwn 1727 — THALES — 1 BAE ,Rockwell Collins ~

Airborne, Maritime and Fixed - AMF __

wr 737 - Lockheed Martin s~
niwn |72 — Raytheon ,BAE, General Dynamics, Northrop Grumman =~
MIDS - 7 'wk1 7257 — ViaSat ~

JTRS Enhanced MBITR -JEM __
THALES ~
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Network Enterprise Domain — NED -
(Wideband Network Waveform ) WNW - BOEING =~
(Soldier Radio Waveform) SRW - ITT ~
LINK 16 — BAE ~
EPLRS — Raytheon =
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:GAO v nIT "9y GMR Domain 'w axn

ypment Production

A A A A A A
Design MNew acquisition  Program rebaseline GAO Production Initial
review  program baseline directed review decision capability
(12/07) (1/08) (9/08) (1/10) (2/11) (11/12)

Program Performance (fiscal year 2010 dollars in millions)

, As of Latest Percent
06/2002 08/2009 change

Research and development cost $994.8 $1,693.0 70.2
Procurement cost $16,000.1  $14,449.0 -9.7

Total program cost $16,994.9 $16,142.0 -5.0
Program unit cost $.157 $.186 18.8

Total quantities 108,388 86,643 -20.1
Acquisition cycle time (months) 55 114 107.3
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Presentation Notes
התחל עם פתיחה חזקה, הרלבנטית לנושא ולקהל שלך. פנה אל תחומי העניין של הקהל שלך. האנרגיה והגישה שלך קובעים את הטון ומספקים מומנטום לפגישה.

הנחיה היא תהליך המסייע לאנשים לתקשר ולעבוד ביחד. צור סביבה פתוחה שתאפשר פתרון בעיות ושינוי.
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:SDR Demonstrator 99 nindnn n'1a% D'0F'N9 1Yx¥2 DTN 19on
(ELEKTROBIT) Finland ~
(THALES) Germany/France ~

(SELEX nian)ltaly ~
:SELEX 7w SDR
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. European Secure SOftware Radio
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ESSOR

European
Secure
SOftware-
defined
Radio

0 ESSOR Programme

OCCAR Organisation for Joint Armament Co-operation

EESOR - '‘noin'x SDR

Participating States

F Finland

France

Italy

Poland

Spain

ull =

Sweden

www.occar-ea.org/programme/ESSOR

questions-essor@occar.int

a4ESSOR SAS Alliance for ESSOR

L Y N L. M P S —— 1 S ——
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OCCAR *
ESSOR
2010 Architecture High Fidelity ‘ HDR WF WE Soecificati
- . . ; - pecification
definition Simulations Specification Elaboration

\ Design Methodology 1
2011
\ \ \, @ Base WF
Base WF

Development

ESSOR ARCHITECTURE (APIs & OPERATING ENVIRONMENT)

P ESSOR Programme

P MNative Test Environment

e N il Porting
6 NC different SDR Platforms _ 2012 [ A
. arge. . arg
updated to ESSOR Architecture WF WE WE
E—
201 1 ESSOR AL(*) | ESSOR AL(") ESSOR AL(*)

1

- o - o

HDRWF ported on 6§ NC SDR Platforms
updated to ESSOR Architecture

2013 Multinational Validation

(*) AL: Abstraction Layer and APls

OCCAR Organisation for Joint Armament Co-operation a4ESSOR SAS Alliance for ESSOR

06-08/05/2011 International Saftware Radio - 11th annual conference - ESSOR Programme | RELEASABLE TO THE PUBLIC | 17
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“..aradio that is aware of its surroundings and adapts intelligently " — (summarising Mitola 2000)

“Cognitive radio is a wireless system that has an awareness of the environment it is operating in and
can adapt to improve its performance based on this awareness”- (Ofcom SDR Study 2006).......

Radio part Cognitive part

User Data, Environment
Desired QOS Awareness Rules

gy
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Product Details

ZTE ZXSDR 8200, 8800, MicroTCA platform
8840, 8860 and 8900 Simultaneous GSM/UMTS
Software upgradeable to LTE
CDMA and WiMAX in future upgrades

Huawei 4" generation BTS GSM/UMTS dual mode operation
Also suppeorts HSPA/LTE
Ervicsson RBS6000 Supports GSM, UMTS, HSPA, LTE

Available end-2008
Modular approach for upgrades

NSN Flexi BTS Supports GSM, UMTS, HSPA, LTE
Also supports NSN’'s iIHSPA
Can operate LTE and WIiMAX simult.
LTE software upgrade available 2009

Typical SDR implementation

IP, Etharmet, 2TW E[=] BAR IF RF
- Externsl Functionsl [+ Basshend (= Channel = RF haad
- niarfaces - procaszing e procEssing - cuplaser -
IP WA interfaos Huosd pavtosd FPEA D3P, Filter, Mixer,
Backhsl Call procaeeing gemaral procaseer channal saparation widabard amplifiar

O © 2008 by Elbit Systems | Elbit Systems Proprietary



- —
———

(Qwnn)

PHOTR - 20PM N —

'NMITNN PIva SDR

I'TY 22INY 1Ty

The FLEX-5000 Family of High Performance Software Defined Radios
There is NO need to purchase additional expensive ultra narrow "roofing" filters to achieve world class
dynamic range at any spacing. The FLEX-5000 includes at no additional cost an interactive 192 KHz lab
grade RF spectrum analyzer with spot-on ClickTune™ capabilities for rapid signal acquisition and "on the
fly" Drag-n-Set™ transmit and receive filter capabilities.

The FLEX-5000 series of radios have receiver performance and transmitter
capabilities that exceed the $10,000 radios at a fraction of the price. Why spend

more money for a traditional legacy radio that doesn’'t even come close to the FLEX-
5000's performance? It's a "no brainer" decision!

To learn more about the FLEX-5000 family of software defined radios, visit the FLEX-5000C and FLEX-

5000A Details web pages for technical information and photos of the transceiver. You can also download
a copy of the QST advertisement from the web site Downloads page.

In addition to the information listed above, there is also an extensive Product Comparison Matrix on

the web site that provides side-by-side feature comparison of all FlexRadio Systems software defined
radios.

Flexflado Systems Model FLEX-S000C

Q00 |

ANT 1 ANT 2 ANT 3

e Ot Ol i

HF /&M

]

=118 VOC o

W w9

O o
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