ACRS 2.0 Professional Installer Manual




FCC Regulatory Information

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.

Any changes or modifications not expressly approved by the party responsible for compliance could
void the user’s authority to operate the equipment.

Part 15 TV Band Device Notice

This equipment has been tested and found to comply with the rules for TV bands devices, pursuant to
part 15 of the FCC rules. These rules are designed to provide reasonable protection against harmful
interference. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio
communications. If this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is encouraged to try to
correct the interference by one or more of the following measures:

(1) Reorient or relocate the receiving antenna.
(2) Increase the separation between the equipment and receiver.

(3) Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

(4) Consult the manufacturer, dealer or an experienced radio/TV technician for help.

Caution: Exposure to Radio Frequency Radiation.

To comply with FCC RF exposure compliance requirements, for fixed configurations, a separation
distance of at least 40 cm must be maintained between the antenna of this device and all persons.

This device must not be co-located or operating in conjunction with any other antenna or transmitter.



Installation Package Content

Base Station Kit

The base station installation kit includes the following components:

e ACRS 2.0 radio and power cord

e Antenna and cable

e Ethernet cables

e USB memory stick with software installation package

Client Station Kit

The client station installation kit includes the following components:

e ACRS 2.0 radio and power cord

e Antenna and cable

e Ethernet cables

e Broadband router

e USB memory stick with software installation package



Hardware Installation

ACRS 2.0 is the second generation Adaptrum cognitive radio system covering spectrum bands
from 400 MHz to 1 GHz. ACRS 2.0 is specifically designed to operate in the UHF TV Band (470 MHz — 698
MHz), as TV Band Devices compliant to the rules specified in CFR 47 Part 15 Subpart H. To be rules
compliant, ACRS 2.0 systems must operate as Fixed TV Band Devices and must be professionally
installed.

ACRS 2.0 radio has a fully enclosed weather-proof aluminum construction as shown in the
following pictures. There are status 4 LEDs on the front and an SMA antenna port and an Ethernet port
on the back. The unit is powered through Ethernet and there is no separate power connector. The last
picture below shows an example pole-mount installation. Both the base and the client stations use the

same radio unit.

Status LEDs




SIGNAL
LEVEL

POWER  INFO  INTERNET

Antenna Ethernet/Power




AT Y T Wy,
11|lll|ll|

i

ACRS 2.0 system has been authorized for use with the following antenna types:

1) Log-periodic antennas with a gain of 10.15 dBi or less.
2) Bowtie antenna with backplane reflector with a gain of 11.8 dBi or less.
3) Print-circuit-board (PCB) omni-directional bowtie antenna with a gain of 2.3 dBi or less.

The antenna used with the ACRS 2.0 system must have well characterized gain. Antenna feed cable loss
should also be characterized. Please consult with Adaptrum if you have questions about what types of
antennas can be used with ACRS 2.0 radio system.



The following figures show the hardware installations at both the base station side and the
client station side to allow the client side networking devices to connect to the Internet through the TV
whitespace link between the base station and the client station.

Antenna
Feed Cable ACRS 2.(? Ethernet Ethernet Switch Ethernet
Base Radio
Base Control
PC
Base station installation diagram.
Client Control
Antenna PC
Ethernet/WiFi
Feed Cable ACRS 2.0 Ethernet . Ethernet Broadband Client
5 : Ethernet Switch — -
Client Radio Router Devices

Client station installation diagram.

For both the base station and the client station installations, the ACRS 2.0 radio SMA connector
is connected to the feed cable which is connected to the antenna. The base and client radio operation
can be controlled through base control PC or client control PC connected to the radios through Ethernet

switches.

Once the hardware installation is complete, follow the instructions in the following sections to
perform the software installation on the control PC. Note if an installed radio unit is redeployed at a
differently location, the installer must reconfigure the radio coordinates to reflect the location
change.



Software Installation

The USB memory stick comes with the package contains the software installer
“AdaptrumTVBDStationlnstallerSetup.exe” for the base station software installation or
“AdaptrumTVBDClientlInstallerSetup.exe” for the client station software installation. The software can
run on Windows XP or Windows 7. The following describes the installation process on a Windows 7 PC.

1) On the base control PC, double click the installer executable. The following set up program will

show up. Select “Next” to continue installation.

=10l

Welcome to the Adaptrum Setup
Wizard

Thiz will install Adaptrum version 3.03 on your computer,

It iz recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Cancel |

2) Select the desired installation directory and click “Next”. The default is “C:\Program
Files\Adaptrum”

ﬁ,il Setup - Adaptrum

Select Destination Location
Where should Adaptrum be installed?

I Setup will install Adaptrum into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

Browse... |

C:\Program Files

At least 54.8 MB of free disk space is required.

< Back I Mext > I Cancel |

3) Select a folder in the Start Menu to place the program executable shortcut and click “Next”. The
default is “AdaptrumStation” for the base station installation.




5! Setup - Adaptrum

Select Start Menu Folder
Where should Setup place the program's shortcuts?

| i Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

Adaptrums tation| Browse... |

< Back I Mext = I Cancel |

4) Double check the folder selections and click “Install” to install the program.

=101

Ready to Install
Setup iz now ready to begin installing Adaptrum on your computer.

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location: =]
C:\Program Files\Adaptrum

Start Menu folder:
AdaptrumStation

5) The installation progress window will show.



5! Setup - Adaptrum

Installing
Flease wait while Setup installs Adaptrum on your computer.

Extracting files...
C:'Program Files\Adaptrum'media'videos\startrek-tr2_h480p_2m5.T5

I

6) Once the installation is complete, click “Finish”.

=)

Completing the Adaptrum Setup
Wizard

Setup has finished installing Adaptrum on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

The software installation on the client station follows the same steps except the default “Start Menu”
folder for the client station is “AdaptrumClient”.

If an installed radio unit and control PC are redeployed at a differently location, the installer
must uninstall the old software and reinstall the software on the control PC.

To uninstall the software, Use “Start” = “Control Panel” = “Uninstall a program” under
“Programs”. The following window will show. Right click “Adaptrum version X.XX” to uninstall the
program. Note that the version number “X.XX” may vary depending on software package installed.
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il Control Panel\Programs\Programs and Features

=10]x|

Qov ﬁ = Control Panel » Programs ~ Programs and Features

- m I Search Programs and Features \E‘

Control Panel Home

View installed updates
'@' Turn Windows features on or off

Uninstall or change a program

To uninstall a program, select it from the list and then dick Uninstall, Change, or Repair.

COrganize *  Uninstall

= ~ @

MName = | v| Publisher | v| Inztall. .. | v| Size | v| ersion &
(57 AccelerometerP 11 STMicroelectronics 8/27/2011 2.00.10
Adaptrum ver: 3 2 2 54.7MB
B ~dobe Flash Player 10 Activex Adobe Systems Incorporated &/27/2011 6.00MB  10.3.1%
[ axzar72 9/11/2011 100,00
Bing Bar Microsoft Corporation 8/27/2011 27.0MB  7.0.78f
.Broadcom Net¥treme-I Netlink Driver and Manage... Broadcom Corporation 8/27/2011 14.4.6.
@CyberLink PowerDVD 5.5 CyberLink Corp. 8272011 9.5.1.3
4 Dell Backup and Recovery Manager Dell Inc. 8/27/2011 131 _|
B3 Dell Client System Update Dell Inc. 8/27/2011 22.4MB  1.2.1
(=7 Dell Data Protection | Access Dell Ine. 8/27/2011 2.0.001
["7|Dell Data Protection | Access | Drivers Dell Inc. 8/27/2011 1.00.0:
[#7|pell Data Protection | Access | Middleware Dell Inc. 8272011 1.00.0¢
@ Dell System Manager Dell Inc. 8272011 1.6.00¢
[ pell Touchpad ALPS ELECTRIC CO., LTD. 8/27/2011 7.1208
DeII Webcam Central Creative Technology Ltd 8/27/2011 1.40.2%
A Digital Line Detect BVRP Software, Inc 8/27/2011 121
" DW WLAN Card Utiity Dell Inc. 8/27/2011 5,100,
@Foxit Reader 5.0 Foxit Corporation 10/14/2011 243MB  5.0.2.7
& Intel(R) Identity Protection Technology 1.1.2.0 Intel Corporation &/27/2011 698 KE 1.1.2.0
4 Intel® HD Graphics Driver Intel Corporation 8/27/2011

<

74,2 MB 3.15._1[l;|
| »

' Product version: 3.03
Size: 54.7 MB
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Post-Installation Setup
The installer needs to perform the following steps to complete the system installation.

Base Station Setup
On the base station control PC:

1) Launch the “AdaptrumTVBD” software in “Start/AdaptrumStation/Adaptrum”. The software will
prompt connection IP address 169.254.0.9 which is a fixed IP address used to communicate with
Adaptrum ACRS 2.0 radio. Click “Connect” button to continue.

AdaptrumT¥BD x|

TYBD IP address:

|159.2s4.n.9 Connect I
Cancel |

2) The software will start in the “Installer” mode where the installer can enter required
information for device registration and channel list request.

3) Asshown in the following figure, in the “Database” pane, the Google TV White Space Database
web address is selected by default. This version of software shipped works with Google TV
Whitespace Database. For more information about Google TV White Space Database, please
visit http://www.google.org/spectrum/whitespace/. Enter the correct registration information
and channel list location information as shown below:

/&) Adaptrum TVBD Control Panel = Base =10l

log | Link | System Information | Diagnostics Database |\nstal\at|on|

- Registration
~ Device Informatian ~Contact — Registrart
DEV_ID: A2UACRS 20 First Name:[im Last Name:  [sun First Name: ~ [in Last Name:  [sun

|25 E. Trmblz Road

DEVSN R0 Addrt [25 E Tombiz Road Addr:

DEVMODE: [ <] Addr2 | Addr2 |
LAT: lm City: |san jose State: |CA Cy: Isamse— State: ICA—

LNG 7564332 Zip Code: |55131 Country. |U5 Zip Code: |55131 Courty:  |°

Height AGL: Im meters Email: Ihn@adammm.com Email: Illn@adaptrum com

Work Phone: |4D3355D545 Mobile Phone;I4D&-E5I}-D545 Work Phone I4DE’B5ED545 Mobile Phone: [408-850-0545

- Channel Request

r~ Device Information ———————————————————  ~Other Information

DEV_ID: AZUACRS20 Database:

googleapis.com/spectrum. vc‘j

DEV_SN AZFOJADT Update Interval: [300 seconds
DEV_MODE: F 'I BASE MAC: FF:FF-FF-FF.FF:FF |1G. 17.19.20.21,26,27.29,35. 39
LAT:

Client MAC |
LHG: 7564322

Height AGL: |10 meters Reset Channe! Request

~ Disvice & Channel Stat/Stop Statu
@Fed CFPF OPRI OTest [0 5] I FulPower Brosdcast 9 Auta Channel [ guaiie ( Statt Service | Stop Seivice | ( Update Status | ™ Auto Lindate

Base Device Channel List... .. .. ... ... ..o ..o iiiiiiiiiiaiiaaiaaacaaacaaaan 01:07:35 02/07/2014 :I
EXpires in 24HoUrs 1MiNS L11SBCS. ..o uo o caccaesaccaaccaaaamaaacaanmammammmnnnnn 01:07:35 02/07/2014
Eff:ff:ff :ff:FF:Ff Channel List Successful (10 Channels) 01:07:35 02/07/2014



http://www.google.org/spectrum/whitespace/

Go to the “Installation” pane and enter the correct output attenuation level as discussed in
Section “Hardware Installation”. The installation pane also allows the installer to set the static IP
address for the base. Please enter the desired IP address, subnet mask and gateway as shown

4)

below.
@Adaptrnm TVBD Control Panel : Base =101 x|
‘Log | Link | System Information | Diagnostics | Datobase Installation |
i User Corfigured
Atenuation: |D dB j
Cient MAC Address | #id |
Remove |
IP address 192 . .0 51
Subnet mask: 255 . 265 . 255 0
Default gateway: 192 . 168 . 0 1
Save All Settings to Target And Reboot
i Device & Channel Start/Stop Statu:

& Fized SRR PRI Tes [DaB = [T Full Power Broadeast 7 bt Charnel | ’7 Start Service Stop Semvice | ’7 Update Status | [~ Auto Update
Base Device Chanmnel List. ... ... i iiicceaaa e e e e e e ccccmmmemmmmmaaaann 01:07:35 02/07/2014 :I
Expires in 24Hours 1MinNS 115BCS. oo cccoocacaceccacacacaaasamacaaacacaacaaacanaacneann 01:07:35 0270772014

Mff:ff:ff :ff:ff:ff Channel List Successful (10 Channels)... ...-01:07:35 02/07/2014

5) Click “Save All Settings to Target And Reboot” button shown above. This will save all the
installation information including device registration information, channel list information,
output attenuation level, base IP address, etc. to the base internal configuration flash. The
software will prompt the user to restart as shown below. Click “OK”. The next time the software
will launch in the “User” mode where all the installation options will be loaded directly from

device flash and cannot be altered.

AdaptrumTVBD x|
Installation done, AdaptrumTVBD wil dose and please restart
I % AdaptrumTVED!

Restart the software and it should launch in the “User” mode as shown in the following figures
where the installation options are loaded from device flash.

6)
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TVBD Control Panel = Base

Adaptru

Log | Link | System Informat\onl Diagnostics Database |\nsta|\ation|

=101 x|

- Registration
i Device Information —Contact r Registrant
DEV_ID: AZIUACRS20¢ First Name: Ihn Last Name ISU” First Name I"n Last Name:  [sur
FELE Addr |25 E. Trimble Road Addr1 25 E- Trmble Roa
DEVMODE: [ | Addr2 [ Addr2: |
. O S i e e
NG Zip Code: |35131 Country |u5 Zip Code: 95131 Courtry: |45
Height AGL: [0 eED Email: Ihn@adammm.com Email: Ilin@adaptrum —
Work Phone: [405-850-0545 Mobile Phone:l5:5-555-3515 Waork Phone |1:5'55:':5iE Mobile Phane IW
Fegister Device
i Channel Request
1~ Device Information [~ Other Information
DEV._ID: Database: waww goog\eapis.com.-spectrum-'v:*j
DEV_SN! AZFOJADT Update Interval seconds
mEmEs :Iv BASE MAC: FF:FF:FF:FF.FF:FF |1E. 17.19.20,21,26,27,29, 35, 39
LAT:
Cient MAC I
= 75 64332
FEILE g meters Reset Channel Beguest

01:23:45

i Device & Channel Start/Stop Statu:

& Fiod CEE CER O Tes m ( Start Service Gtop Service | ( Update Status | [~ Auto Update
[(ren BEAiee @Emel 051880 0oo0000000000000000000000000000000000000000000000000000 01:23:44 02/07/2014 5|
Expires in 24Hours 1Mins 12Secs.. 01:23:44 02/07/2014

02/07/2014

i
log | Link | System Information | Diagnostics | Database Installation |
- User Configured
Atenuation: |E dB j
Cient MAC Address: | i
Hemove |

IP address o 51

Subnet mask 255 . 255 . 255 . O

Default gateway: 192 . 168 . 0 1

| B Al e alline e fan A B

- Device & Channel Start/Stop Statu:

@ Fied ©FPF OPRI CTest [0 5] [T Full Power Brosdozst I Auto Chamel ( Start Serviee | Slop Sy ( Updale Status | I™ Auto Update
Base Dewice Channel List. ... ... .. o iiiiii i iiiiiiiiiiaaccaacaaccaaaaaaann 01:23:44 02/07/2014 :I
EXpires in 24HoUrs IMANS L25BCS . @ o o i oo e o e cccceecaaaaaamcmmmmmmmmmemmmmmmmaanmnn 01:23:44 02/07/2014

Mff:ff:ff iff:Ff:Ff Channel List Successful (10 Channels) 01:23:45 0Q2/07/2014

7) Follow the instructions in the “ACRS 2.0 User Manual” to select a channel for base station

operation.
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Client Station Setup
The following steps should be followed on the client station to complete the installation.

1) Launch the “AdaptrumTVBD” software in the “Start/AdaptrumClient/Adaptrum”. The software
will start in “Installer” mode where the installer can enter client registration information on the

“Database” pane as shown in the following figure. Note that only device information and

location information is set from the client side. Other database registration information, e.g.

contact information, is set from the base side.

2) On the “Database” pane, enter the scan channel set using the “...” button right next to “Scan

Channel Set”. When “...” button is clicked, the scan channel selection window will pop up. Select

the desired channels and then click “Update Now” to update the scan channel set.

@Adaptrum T¥BD Control Panel = Client i = 1[
Log | Link | Systsmlnfulmalionl Diagnostics  Database |\nsla||al\un|
i~ Device Configuration
Device Informatior
Scan Charnel Set: 20,21.22,23 -
DEV_ID: 52UACRS10 —I
DEY_SHN: L0009
DEV_MODE: F 'I
LAT 41.50803
e 7564332
Height AGL: 5 meters St Davice Info
r~ Device & Channel Start/Stop Statu:
% Fixed PRl PRI Test (048 E [~ Auto Channe!  |[EEUREIITE ’V ’V Update Status | [~ Auto Update

of Client Ff:Ff:Ff:Ff:Ff:Ff Created

................................................ 21:11:59 04/24/2013

Client ac:fil:df:cc:03:63 Created... ----21:11:59 04/24/2013
[-T2E] f1:df d 24/
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@Adaptrnm TVBD Control Panel :: Client

3) Note that the scan channel selections should be made based on the client location. The scan

Scan Channel List x|

Ch

14 {473 Mz}
15 (479 Mz}
16 (455 iz}
17 (491 Mz}

apreczancy _ H

channel list usually contains the database channels near the client location and possibly other

channels that may be used by the base station

4) Go to the “Installation” pane and enter the correct output attenuation level as discussed

previously and use the “Add” and “Remote” buttons to enter the client side MAC addresses as

shown in the following figure. All devices that will connect to the client station should be

entered. Note client has fixed IP address of 169.254.0.9 which cannot be altered.

log | Lk | System information | Diagrostics | Daisbase Instaliation |

IP address
Subnet mask: 0 0 0 0
Default gateway: 0.0 .0 .0

r User Corfigured
Attenuation: I0 dE| |
Client MAC Address | Add |
20-TA06-2D-18-72 Remove_ |

Save All Settings to Target And Reboot

=101 x|

i~ Device & Channel

% Fized PP € PRI O Test |0dB v

| e R T annel Lnset

"SIartz‘S top

(

Statu:

Update Status | [~ Auto Update
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5) Check the “Installation Complete” checkbox. The following prompt will show. Click “OK” button
to quit the software. This will save device registration information, channel list information, scan
channel list, output attenuation level and client MAC addresses to the device flash.

AdaptrumTVBD x|

Installation done, AdaptrumTVED will dose and please restart
I % AdaptrumTVED!

6) The next time the software will launch in the “User” mode where these installation options will
be loaded from system registry and cannot be altered as shown in the following figures. In the
“User” mode, the system will automatically scan all channels specified in the scan channel list
and once it finds an active base station signal on a particular channel, it will try to connect to the
base station and if the connection is successful, the message “Channel Search Success On
Channel...” will show in the alert area. Note that in the “User” mode, the user still has the option
to choose different scan channels.

&) Adaptrum TVBD Control Panel = Client -0 x|
Log | Link | System Information | Diagrostics Database |\nstal\ation|

~ Device Corfiguration
Device Information ———————————————————
Scan Channel Set 20,21,22. 23 Update Now
DEV_ID: AZUACRS10 —I —I
DEV_SN: AZFDJATO
DEV_MODE: F 'I
LAT: 4150
LNG: S0
i . 5
e - ke Set Device Info
r~ Device & Channel Start/Stop Statu:
@ Fived PPl PRI € Test [0dB - ¥ futo Channel [CH 21 (515 MHz] + ( ( Update Status | [~ Auto Update
Channel Search Started On Channel 20. ... . ... ... . .o i iiiiiamiicaaaacaaaanann 01:59:46 02/07/2014 :I
*Channe] Search Failed On Channel 20. ... ..o iemicaceasaccaaacmaaaammaammnnnnn 01:59:53 02/07/2014

.Channe'l Search Started On Channel 21 01:59:53 02/07/2014
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EJAdaptrnm TVBD Control Panel :: Client

‘Log | Link | System Information | Diagnostics | Database  Installation |

i User Corfigured

Atenuation: |C dB

Client MAC. Address |

Add

Fiemoye |

=101 x|

IP address
Subnet mask: 0 0 0 0
Default gateway: 0 .0 .0 .0
I Save All Settings to Target And Reboat
i~ Device & Channel Statu:

 Test |08 -

& Fized Lol ol o

¥ Luto Channel  |CH 20 (509 MHz] ~

"SIartz‘S top

(

Update Status | [~ Auto Update

$ channel search Failed On Channel 23..

.Chanma] Search Started On Channel 20.

Channel Search Started On Channel 23......ccuiccicccncciinnncanncnsnnnnannnnnnnns

--02:00:15

02:00:08 02/07/2014

--02:00:15

a2/07 /2014
02/07 /2014

[

The above concludes the base station and client station installation by a professional installer. Please
refer to “ACRS 2.0 User Manual” for detailed discussion on system operation post installation.
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