ACRS 1.0 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 1.0 radio and power cord

e Kathrein CL-1469B UHF-TV log-periodic antenna or Antenna Direct DB2E antenna and cable
e Base station control PC

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 1.0 radio and power cord

e Antenna Direct DB2E antenna or PCB Bowtie antenna and cable
e C(lient station control PC

e Ethernet cables

e Broadband router

e USB memory stick with software installation package



Hardware Installation

ACRS 1.0 is the first generation Adaptrum cognitive radio system covering spectrum bands from
400 MHz to 1 GHz. ACRS 1.0 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 1.0 systems must operate as Fixed TV Band Devices and must be professionally
installed.

ACRS 1.0 radio unit is enclosed in a 2U size box whose front panel and back panel are shown in
the following pictures. Both the base station and the client station use the same radio unit.
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N-Type Connector to
Feed Cable and Antenna

ACRS 1.0 system has been authorized for use with the supplied Kathrein CL-1469B UHF-TV log-
period antenna or Antenna Direct DB2E antenna or PCB Bowtie antenna. Only the following antenna
types can be used with the ACRS 1.0 system:

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 1.0 system must have well characterized gain. Antenna feed cable loss
should also be characterized.

The installer must ensure that the antenna assembly meets the following requirement:
Antenna EIRP — Feed Cable Loss — Attenuator Setting = 7 dBi

Here the “Attenuator Setting” is a software programmable output attenuation setting for the radio
device that can be programmed at installation time (referring to Section “Post-Installation Setup” for
discussion on how to program the setting). As an example, when a 10 dBi EIRP antenna and a feed cable
with 1 dB loss are used, the “Attenuator Setting” must be programmed to:

Attenuator Setting=10dBi—1dB -7 dBi=2dB

The “Attenuator Setting” programming must be done correctly during installation to ensure the
device is compliant with the CFR 47 Part 15 Subpart H rules.




Antenna

Feed Cable ACRS 1.0 Ethernet Base Control Ethernet
Base Radio PC

Base station installation diagram.

Antenna

Ethernet/WiFi
Feed Cable ACRS 1.0 Ethernet Client Control Ethernet Broadband Client
Client Radio PC Router Devices

Client station installation diagram.

The above 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.

For both the base station and the client station installations, the ACRS 1.0 radio N-type
connector is connected to the feed cable which is connected to the antenna. The Ethernet ports of the
base and client radios are connected to Ethernet ports on the base control PC and client control PC.

Both the base control PC and the client control PC have dual Ethernet ports. One of the Ethernet
port is connected to the radio. The second Ethernet port on the base control PC is connected to a router
or switch that connects to the Internet. The second Ethernet port on the client control PC is connected
to a broadband router or switch which connects to the client side networking devices.

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 and control PC are
redeployed at a differently location, the installer must uninstall the old software and reinstall the
software on the control PC.



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.




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

10



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 “Adaptrum” software in “Start/AdaptrumStation/Adaptrum”. The software will start
in the “Installer” mode where the installer can enter registration information and channel list

request.

2) Asshown in the following figure, enter the correct registration information and click “Register

Device” on the “Database” pane to register device. Then enter the correct channel list
information and click “Reset Channel List” to request a channel list. Note that the system starts
in an undefined channel, the software will prompt the installer for channel selection. Note that
the version of software shipped with the installation kit works with Google TV Whitespace

Database. For more information about Google TV White Space Database, please visit

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

B Adaptrum TYBD Control Panel = Base

Log | Lirk | Systemlnfolmationl Diagriostics D'atabase |\nsta||almn|

=101 ]

DEY_MODE: m Addi2 |

AT 4140809 City: Isan jose State: IEA
R 7569332 Zip Code:  [35131 Country IUS

Height |10 Email: [fn@adaptrum.com

— Registration
~ Device Information———————————————— —Contact ~ Registrant
T First Hame:  [In Last Name:[sun FistName:  [in Last Name: [sun
DEY_ID: JA2UACRS10
Addr |25 E. Trimble Fload Addr: |25 E. Trimble Road
DEY_SN L0007
A2 |

City: Isan jose State: Ca
Zip Code: |351 il Country: LS

Email I\in@adaptrum com

DEV_ID: IR = Select cancel |

Work Phone: |493'SED'DE45 Mobile Phone:|409'350'0545 ‘Work Phone: I“DE'BED'DEAE Muobile Phone: [408-850-0545
__F\Eg\sler Device
i~ Channel Regquest

Iwww googleap\s.com/specllum.r‘vﬂj

DEV_SN L0007 Update Interval—

LAT 4140803
LHG: 75 B4ER2
Height 10

Client MAC |

DEV_MODE: |7 = BASE MAC: FF:FF:FFFF.FFFF |1s, 17,19,20,21, 26, 27,29, 35, 39

Reset Channel Request

i Device & Channel Start/Stop Statu:

@Fed CFR ORI OTest [0 5] I Full Power Brosdeast o Bt Channel [ E el ( Statt Service | Slop Seivice | ‘ ( Update Status | [~ Auto Lipdate
Base Device Channel List.... ... .. oo ii.iiiciiioaiiiaccaaccaacaacacaaacaaaan 08:54:12 04/10/2013 :I
Expires in 47Hours 59Mins 555RCS . oo ino it i iaaiiicaiicccaaccaaaaaaaaaaan 08:54:12 04/10/2013

Eff:ff:ff :ff:FF:Ff Channel List Successful (10 Channels) 08:54:12 04/10/2013

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

Section “Hardware Installation”.
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http://www.google.org/spectrum/whitespace/

@Adaptrum TYBD Control Panel :: Base =100 x]

Log | Link | SystemInformation | Diagnostics | Database  Installation |

Altenuation: 0 dE j
Client MAL Address | Add
1CAFF7-D36B-44 Remaove |
r Installation Complete
i Device & Channel Start/Stop Statu:
® Fwed PPl O PRI Test [UdB - ™ Full Power Broadeast | I Channel Linset ( Statt Service Stap Service | ( Update Status | [T Auto Update
[(ren BEAiee @Emel 051880 0oo0000000000000000000000000000000000000000000000000000 09:04:47 04/10/2013 5|

Expires in 47Hours 59Mins 55%5ecs ....09:04:47 0471072013

Mff:ff:ff:ff:ff:ff Channel List Successful (10 Channels). ..o oo i micenm e nnn 09:04:47 04/10/2013

4) Check the “Installation Complete” checkbox as shown above. This will save all the installation
information including device registration information, channel list information, output
attenuation level to the system registry. The next time the software will launch in the “User”
mode where all the installation options will be loaded directly from the system registry and
cannot be altered.

5) Restart the software and it should launch in the “User” mode as shown in the following figures
where the installation options are loaded from system registry and disabled.
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@Adaptrum TYBD Control Panel :: Base =100 x]

Log | Lirle | Systemlnfolmatlonl Diagnostics  Database |\nstallalmn|

r— Registiation
i Device Information———————————————— [~ Contact i~ Registrant
l— First Mame: ||in Last Name: |sun First Mame: |0 Last Name:  [sun
DEY_ID: Ja2UACRS 10
Addil [25E. Trimble Foad Addr] |25E. Trimble Road
DEY_SN: Linon7

. FEWEE) Cily Isan jose State: |m Ciy Isan jose State: L4

NG [Feez ZpCote:  [T571 Couny |5 ZpCodz  [5101 Countrr |12
. Email: lir@adaptrum. com Email: lir@adaptrum, com
Height: |1U I
‘wark Phone; |105-050-0545 Mabile Fhone;|408-850-0545 “wiork Phone: |4UE'B5U'U545 Mabile Phone: [400-050-0545

Fegister Device

DEVMODE: [F 5] Addi2 [ Addr2: |

i Channel Request

[ Device Information————————————————— - Other Information:
Database: prizm. teleardia. com/tvwe Addidddi j
DEV_ID: A2UACRS10
DEY_SN: L0007 Update Interval | 200 seconds

DEV_MODE:

[F |
LAT 4140209
LNG: 75 64332
Height 10 Reset Chanrel Fequest

BASE MAC: FEFFFEFFFRFF |

Client MAC I

i Device & Channel Start/Stop Statu:
& Fiod CEE CER O Tes m ( Start Service Gtop Service | ( Update Status | [~ Auto Update
[(ren BRAER BefEErEEIED 0000000000000000000000000000000000000000000000000000000 09:10:36 04/10/2013 5|

Base Dewvice Registration . ..09:10:37 04/10/2013

f:ff:ff:Ff Dewvice Registration Failed 04/10/2013

@Adaptrum T¥BD Control Panel :: Base ;Iﬂlﬁl

Log | Link | System Information | Diagnostics | Database i Installatio

Aftenuation: |[I dB j

Cient MAC Addiess: | i

TCAFT 7036043 Remove |

F | ristallation Complete

~ Devics & Channel Statt/Stop Statu
@ Fied ©FPF OPRI CTest [0 5] [T Full Power Brosdozst I Auto Chamel ( Start Serviee | Slop Sy | ( Updale Status | [~ Auta Update
Base Dewice Registration ... ... ... . i i iiiiiiiiiiiiiiaaiaaacaaaaaaan 09:10:36 04/10/2013 :I

Base Device Registration ... ... i iiecceea e e e aaaa e cmccmmmmmmemmmmamaaaan 09:10:37 04/10/2013
E‘Hff:ff:ff iff:Ff:Ff Device Registration Failed 04/10/2013

6) Follow the instructions in the “ACRS 1.0 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. Note

that the following steps require an active connection to the base station.

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

only location information is set from the client side; all other registration information, e.g.

contact information, is stored on the base station.

2) Go to the “Database” pane and enter the scan channel set using the “...” button right next to

“Scan Channel Set” as shown in the following figure. 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 TVBD Control Panel : Client

Log | Lirk | Systemlnfolmationl Diagriostics D'atabase |\nsta||almn|

=101 ]

i~ Device Configuration

Device Information

DEV_ID:
DEY_SN

LAT.
LMG:

Height:

DEV_MODE:

[T
o
Fd
fiiscas
(e
—

Scan Channel Set: 21,22,23, 24

Set Device Info

i~ Device & Channel

& Fived PRI

© PP Test |0dE i

™ Auto Charne!  |[EEGTENIREE

"SIarta‘S top

(

Statu:

Update Status | [~ Auto Update

o Client f£f:ff:Ff:Ff:FF:ff Created

@C]ient 00:23:8b:d8:e6:66 Created

................................................ 09:14:57 04/10/2013
09:14:57 04/10/2013
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3)

4)

5)

x
ch -
[ 17982 0z}
[ 25408 bz}
19504 Mriz)
20 (516 MHz}
V21 (516 MHz)
[V 22 (522 MHz)
[V 23 (528 MHz)
v 24 (534 MHz)
[ 255400z}
26 (546 MHz}
27 (552 MHz}
28 (558 Mz}
29 (564 MHz}
30 (570 MHiz)
31 (576 MFiz}
32 (562 Mbiz)
77 (566 Mz}
74 (594 Mbiz)
75 (500 MFiz)
35 (06 Mz}
37 (12 Mbiz)
38 (518 iz}
39 (824 MFiz}
90 (530 M5iz)
41 (536 Mz}
97 (542 Mbiz)
97 (598 MFiz)
44 (559 MFiz)

.|

Note that the scan channel selections should be made based on the client location. The scan
channel list usually contains the database channels near the client location and possibly other
channels that may be used by the base station

Go to the “Installation” pane and enter the correct output attenuation level as discussed
previously and enter the client side MAC addresses as shown in the following figure. All devices
that will connect to the client station should be entered.

Check the “Installation Complete” checkbox and quit the software. This will save device
registration information, channel list information, scan channel list, output attenuation level and
client MAC addresses to the system registry.
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@Adaptrum T¥BD Control Panel = Client
Log | Link | SystemInformation | Diagnostics | Database  Installation |

=101 x|

Aftenuation: 1EE j
Dlient MAC Address: | Add
002388 DEER68 Remave |
r Installation Complete
i Device & Channel Start/Stop Statu:
@ Fwed C PRl PRI € Test 008 E ™ Auto Charnel | SEEEIiTE=, ( ( Update Status | [~ Auto Update
W Client FFcffaffaffoffiff Created. .o ceceecnccrcramcancanroamcancasnasnnanmannansnnn 09:14:57 0471072013
MC]iEnt 00 :23:8b:dB:e6:66 Created...

....09:14:57 0471072013

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.
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Endaptrum TYBD Control Panel = Client =101 %]
Log | Lirle | Systemlnfolmatlonl Diagnostics
i~ Device Configuration
Device Information
Scan Channel Set: 21,2223, 24 . Update Naw
DEV_ID: A2UACRS10 _I _I
DEV_SH: L0003
DEV_MODE: [P 'I
LAT, 4140209
WiAE 75 64332
IneLait ? Set Device Infa.
i Device & Channel Start/Stop Statu:
@ Figed PR O PRI Test [00B - ¥ Auto Channel [CH 21 (515 MHz] - Update Status | [T Auto Update
3 Channel Search Failed On CHAanmel 24.....ceeeesseeesnnnesinnensesnnsennnnnnsnsnns 09:22:39 04/10/2013 |

Channel Search Started On Channel 21.

Mchannel Search Success On Channel 21

.09:22:41 0471072013
09:22:46 04/10/2013

@Adaptrum T¥BD Control Panel = Client =10 ll
Log | Link | System Information | Diagnostics | Database ;\nslallalmnjl
Aftenuation: |[I dB j
Cient MAC Addiess: | A
02308 DOLbGE Fenove_|
F | ristallation Complete
- Device & Channel Start/Stop Statu:
& Fired C PRl PR O Test m e = 7 futo Channsl [CH 21 (515 MHz) = Update Status | [ Auto Update
09:22:39 04/10/2013 :I

09:22:41 04/10/2013
09:22:46 04/

17



The above concludes the base station and client station installation by a professional installer. Please
refer to “ACRS 1.0 User Manual” for detailed discussion on system operation post installation.
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