
XG11XG1 t:?l~ Features
XG1

• 217-220 MHz band

• +29 dBm Max RF output

• -4 mi range at 220 MHz

• Automatic TX Power

• LAN and Dual Serial user ports

• 128 Bit AES

XG1 d'~

• ')1 7 _')')nl\J1H7
L. I , -L.L.VIVII L.

• 225-228MHz Military band (dev)

• +33 dBm RF output (2 W)

• 5 -15 mi range at 220 MHz

• Automatic TX Power

• LAN and Dual Serial user ports

• 128 Bit AES

9
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XG1 Projects

eXG1 Plus
• North Palm Beach (NPB)

• NAVY

• Marco Island

.M/A-COM

•

,
<::
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XG2/XG2+/XG200
Adaptive Radio Family

'.~~
-.<p

~
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XG21XG200lXG2 Plus Overview
• FCC certified (Sept 07) - XG200/XG2 Plus

• Single Channel Adaptive Radio

• Uses dual Modems that operate up to 200 kb/s (Data
rates subject to FCC band rules)

• Platform to support
• Different networking options

• Cognizance

• encryption (in deveiopment)

• Mobility (in development)

• NMS (web-based)

• Hub or remote functions

• Power Management
• Mesh (currently two-tiered, four tiered under development)
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XG21XG200lXG2Plus - Features

XG2

• Single Transceiver ASIC

• Radio Module only
• +10 dBm RF output

• -1 mi range

• Band
• 21 f-??CJ MH7 {in_nrnf'QCc\. _ _ _ _ __ .•... _ \.1. ,..,. _""""''V'V}

• Serial or LAN user ports

• Future
• Bands 72-76 MHz, Other

• Dual Transceivers

XG200/XG2Plus

• Dual Transceiver ASICs

• Radio and RF Modules

• 2-5W RF output

• Up to 20 miles NLOS

• Band
• 217-220 MHz (certified)

• 757/787 MHz (in-process

• Serial or LAN user ports

• Future
• Bands 72-76, 150-170,235-440,

450-474,746-806 MHz
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XG2 Projects

eXG2 Plus / XG200
• Data Flow
• Progress Energy
.Arcadian
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• NMS-Network
Management System
manages configuration of
radios in multiple networks
and multiple base stations

• EMS-Element
tv1andyerrlerJt Systenl
monitors and controls a
single base station and
associated remotes

NMSIEMS

J'oir.-lS
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Adapt4 XG-I Network Manager

NMSIEMS tools
• Site tools

• Install remote

• Download Firmware

• Spectrum Analyzer

• 81W Management
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NMS / EMS tools (cant)
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Flexible Bandwidth

• Automatically adjusts bandwidth to spectral
density mnJJ]

• Dynamically move bandwidth to
accommodate user convergence

Contains Proprietary Information. Copyright 2007 by Adapt4 LLC.. All rights reserved

• Dynamically alter bandwidth / coverage areas
in emergencies (Phase II)
• Loss of base station



aclapt:4

NTIA
Spectrum-Sharing

Test Bed

Comments
and

Concepts
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Goal

• Evaluate Technologies that foster spectrum
sharing between federal government and
non-federal government users
• Improve spectral efficiency

• Broadband (>X kHz/MHz?)
• Narrowband « 25kHz? 50kHz?)

• Demonstrate principies of ne\,AJ technologies and
services, not to develop commercial product. (not
realistic)

• Promote more efficient use of spectrum without
harmful interference
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Goals (cant)

• Technologies
• Dynamic Spectrum Access
• Multi-Antenna Signal Processing ("MAS")

• Multi-class of users (change preamble) - overlay network

• Other
• Participation nf Federal Licensed Users (desiied)

• Staffing
• Private Sector by the Selected
• Federal Sector by Government
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Goals (cant)

• Implementation
• PHASE I

• Part 5 - Public Reports
- Peer Review Process
- Protection of proprietary information from public view

• Similar to FCC equipment certification process

II Deploy wheie few incumbents
• Test in Lab or "Official Test Bed"

• PHASE II
• Deploy in area of sufficient density
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Concepts to Test

• Dynamic spectrum access
• Harvesting
• Aggregation
• Gray Space (Non-Harmful Co-Existence)

• Support for higher priority users such as
Public Safety

• Multi-class of users (change preamble) - overlay network

• Streamlined spectrum coordination process
• 001494
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Targeted Metrics

• Percentage of time channels are used by the primary users
• Using one or more of the following channels

• 6.25, 12.5, 25, 50,100 kHz

• Percentage of time channels are used by the XGX (cognitive)
radio network

• Throughput of the XGX network versus channel availability
(ArI~ptLl.'c:: ~It:lvihlt:l R~nrhAlirl+h \
\' ..__ ... ...,. ,"''-.IUI,,", LJUllUVYIULllj

• Acceptable Gray Space Co-Existence
• Noise floor level versus time
• Non-Harmful Co-Existence

• Maximum %
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Typical Charts
Adapt4 XG-l Element Manager

'I"SlatsGfapn. ne to Glaph c.\Progam Fdes'Ada~4\St~isLog3iJ87~ftxt
Opened slats Ire OK

IFound like!' IPaddi in DB' 192.168.1233

I
Admin 1Downlo<ld J Startup Conlig llnterfaces Conlig; Slatisto:.s] S~es j PoIiro;l 1Spectrum .6.ndlyzer i Channels j Help I Slats Logging Slats Ch~ls ) Slals Charts 2 !

14JuIY 06. Site 10 ElyteSJMinL.te ~ds

~' ~
! .', --- ',150,000

. .~ •...••.. , .",.coot
~

SO,OOO 5

,
S 10 11 12 13 14 15 16 17 18 19 20 21 n 23 24

Re.:el\o'e RSSj

Ijllllilllli!III!m1~_.lIlll1rni_._ ~il.UlI.Il~IU.lii'00 ~ I
I'll '''III,WI/ ' !,[II liT
( E~' "n _':'_'.! l~]I_: ~_;J.lq._, :', ,n

o 1 2 3 4 5 6 7 8 9: 10 11 12 13 14 15 16 17 18 19 2C 21 22 23

Ct.onnel:o: A'fClilllt:lelUsed

. ' ". ein;11-1' ~ . .: ,,', - J , '11 \.;J.,,(\JV ;,i~'l' _,r, \", ~~ }i\ ~l
:il - ,t_ ;>(i,~I",!,.,!\, ~~ p; -I. "',jl \ ,(; ~. 'i'""~ti':'\'{ !
' .. " .N \l- '~'l"li\I'/.I.i~'·_', 'c'. I<V~lj1"iL - ._ ._. .__ ,.r,~., ,J~"'(_. (~iP,<I--=v~., -(+.---1'-'-,_,,_~--+'l,.;t--¥J--c·-1':f-""'---'"IW\:-_-,'·''''Ii;------f--~-~I''~ -,- --, - , . 't- ~ , I"l{ 'lj~,j iii \f };J~ it k
:IN''- ~ 'r" '- '<J '! I , , !j, Ii " ;' ~ '"' ,fi,-
~ \' r . "f ., lj" '*j'lJ

n

30"a

, 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Lab Data

Contains Proprietary Information, Copyright 2007 by Adapt4 LLC.. All rights reserved



Spectrum Analyzer - Internal
~l Adapt4 XG-R1 Radio In:;;uUer:$><t
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Adapt4 XG-l Network Manager
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Spectrum Analyzer - Web view
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TestBed

• Test Period
• 60-90 Days

• Test Frequency Band
• 410-420 MHz

• Test Area
• Central Florida

• ivieibourne, rL
- Adapt4

• Participating Primary Users (TBD)
• Brevard County?
• Patrick AFB?
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Incidental Interference

• Notch-Out of White Space Map as
necessary

• Log any complaints by primary licensed
user
• Work with primary u~er to determine

potential for co-existence: Gray Space use

• Log and report any detected
unauthorized users
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Metrics

• Logged, Archived, and Plotted daily

• Weekly summary reports sent to NTIA
• Bi-weekly review meetings

• Alternated between (Florida) test facility's)
and NTIA ('vAJash, DC)
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Interoperability (Phase II)

• Dynamic Synchronization Marker™ (DSM)

• In-Band "Preamble"

• Dynamic Synchronization Control System™ (DSCS)
• Automatic "Country of Origin" Management




