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1.0 Overview

The XG1 Installation Software provides a tool that enables a field installer to configure an
Adapt4 XG1 radio as part of its installation in the field. The field installer “installs” the radio to
make it capable of communicating on the correct network. Subsequently, the Network Operator
will “commission” the site, possibly after the field installer has left the site. The commissioning
process includes further configuring of the site over-the-air and coordinating the start of service
with the end-user. When the site is commissioned, it may begin carrying end-user traffic.

The Installation Software normally runs on a laptop computer and has the following capabilities:

e Network configuration — Set the XG/ radio configuration so that it can join the correct
network. The network's Element Management System (EMS) will further configure the radio
after it has joined the network.

e Software updates — Download new software distributions from the laptop to the radio.

¢ Antenna Pointing — Point the station's antenna using the laptop software's visual and audible
indications of the signal strength received from the Base Station.

e Interface configuration — If applicable, configure the RS-232 serial ports.

e Channel Selection/Interference Blocking — Optionally, select blocks of channels to use and
block out (“notch out”) frequency channels known to have interfering radio signals.

The above list of capabilities is also a brief outline of the tasks of installing the radio. More
details will be given below.

Table 1.0-1 provides an equipment list needed to support use of the XG1 Installation Software.

Table 1.0-1: Items Needed to Connect Radio to Computer

1. Laptop with:

Windows 98 or later
Ethernet port

128 MB RAM
Correct time/date set

2. Ethernet cable

e (Cross-over (if directly connected)
e  Straight-through (if connected via hub)

3. RS-232 cable (for testing user ports)

DB-9F, null cable or null adapter
e XGI1 Installation software
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Figure 1.0-1 illustrates an XG/ radio network, which is comprised of three XG1 radio Remote
Sites and a Base Station (Hub). The Remote Sites are further comprised of an antenna, the XG/
radio and end-user equipment. The end-user equipment is attached to the radio via Ethernet
and/or RS-232 serial cables.

The Base Station comprises an antenna (typically omnidirectional), an XG/ Base Station Radio,
Ethernet and optional RS-232 serial cabling from the radio into a shelter or building. These cables
connect to user host equipment. In addition, the Ethernet cable connects to the Element
Management System (EMS) computer that manages the XG/ radio network and provides a
graphical user interface (GUI) to Network Operators.

XG-1 Remote Site

XG-1 Remote Site
Shelter / Building

XG-1 Base Station

User Equipment/
Host

Ethernet Hub

_ e — — =

Router

e

EMS Computer

XG-1 Remote Site

Figure 1.0-1: XG1 Radio Network

Installation
Laptop

Managed
Devices

User
Equipment
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The Field Engineer performs the following basic steps to install a Remote Site XG1 radio:

The laptop communicates with the XG-1 radio
via an Ethernet cable, as shown in
Figure 1.0-2. To connect the laptop directly to
the XG-1 radio, use a crossover

1. Connect laptop to radio Ethernet cable. To connect to the XG-1 via
an Ethernet hub, use a straight-through
Ethernet cable. Note: Some Ethernet hubs
can automatically detect and compensate for
the type of Ethernet cable being used.

Use the shortcut icon provided during installation
of the software. The application divides the
functions into seven tabs organized across the
2. Start the XG-1 i window frame from left to right. The tabs are

installation application generally used in the order presented: Admin,
Download, Startup, Advanced, Channels,
Spectrum Analysis, and Help.

The operator must click the Admin Tab and log
into the XG-1 Installation program using the
Network Operator-provided User Name/Password.
The Network Operator might also require an
Operator ID. After logging in, test Ethernet
communications with the radio.

3. Log in and test
communications
(Admin Tab)

If the Network Operator provided a new version of
software for the radio, then install the software
onto the radio via the Ethernet connection.

4. Install software onto
radio (Download Tab)

Since the EMS provides most of the configuration
over-the-air after ther remote site has been
installed, field installation requires only a few

5. Configure the XG-1 radio configuration parameters. If a directional
and point the antenna antenna has been used at the site, the Antenna
(Startup Config Tab) Pointing Tool can be used to point the antenna

towards the hub.The tool gives visual and
audible indications of the signal strength of
the Base Station radio's signal.
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6. Configure RS-232 Ports If the user application requires RS-232 serial
(Interfaces Config Tab) ports, use this tab sheet to configure the ports.

Use this sheet to select the blocks of channels to
be used in the network. (The blocks are lettered
) A to F.). Optionally, under the direction of the
7. Configure Channels to Network Operator, block out ("notch out") any
be used in the network channels to be avoided due to interference.
(Channels Tab) (Usually the EMS blocks channels for the whole
network and the field installers can skip this step.)

8. Vi hical Use the Frequency Spectrum Tab to view a
- lew graphica graphical representation of the entire spectrum
representation of spectrum

in the band, showing frequencies in use
(Frequency Spectrum Tab) by other ?\etwgrks.

Ethernet crossover cavie

Ethernet hub

Ethernet straight-through cab

Figure 1.0-2: Connecting XG1 Radio to a Laptop
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1.1 Admin Tab

General: Use the Admin tab (Figure 1.1-1) to log onto the XGl1 radio Installation Software for
operator authentication and to test communications with the radio connected to the laptop via the
Ethernet port. In addition, the operator may save some default configuration parameters (such as
the default radio IP address) for convenience during subsequent installations.

Ili- #dapt4 XG-RI Radio Installer

sacleno -k (R Adapt4 XG-1 Radio Installer oot

Lser logged out
Uszer |ogged in as Operatr #ssessss

wnload | Startup Config | Interfaces Confi | Spectum &nalyeer | Chanmels | Help |

Message Log Area

-

Pratocal [future] Login Default Configuration

@ o User Mame |User =]
Protacal for connection ta radia e =
= My Documents
Operater D=

IP AddrfMask of Radio Login

192168.1.19

_Looou | defa cig Hmaie
2585,255.240.000
Laad From File

Test Comm with Radio
SetIP Addr/Mask Save ToFie

Figure 1.1-1: Admin Tab

Login — Enter your User Name and Password (provided by Network Operator). Optionally, enter
your Operator ID, also provided by the Network Operator. Click the Login button. (Later, click
Logout to cancel your session.) A message will be sent to the EMS that an operator has logged
in. A message will appear in the Message Log area of your screen. (The User is the user login
name for all users of the software. The Operator ID is unique for the individual user.)

Test Communications with Radio — Enter the IP address and IP mask of the radio The default
values for an unconfigured radio are IP address (10.255.0.1) and mask (255.255.240.0). This
address can be used for configuring the radio only. Your laptop must be configured on this IP
subnet as well. Use the Network Connect tool on the Windows Control Panel to set the static IP
address (instructions vary with Windows version).

Click the Test Comm with Radio button to verify that you have communications with the radio
via the Ethernet port. A message will be displayed in the Message Log area when the test
message is sent to the radio. If the radio replies successfully, a “From Radio: test reply” message
will be displayed.

Save Default Configuration — To save your configuration (at any time) come to this tab, select a
directory in the directory box, and click the Save To File button. At some time later, restore this
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configuration by clicking the Load From File button. This stores the laptop installation
application configuration, not the radio configuration. The configuration items stored are default
IP address/mask of radio.
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1.2 Download Tab

General: Use this tab to install (download) new software onto the XG/ radio, if the Network
Operator provided a new version of software. The laptop sends this software to the radio via the
Ethernet connection.

IE Adapt4 XG-RI Radio Installer

o - 5 . M Log A
2 Adapt4 XG-1 Radio Installer | | Message Loo res
Loading default settings from file: default.ctg /
Message Log
Changing management address from 10.255.0.1 ta 192168.0.26

A D tartup Config | Interfaces Config | Spectium Analyzer | Channels | Help |

Select Download Directory Current Software Yersions
(Double-click on directory) CONTroller Version:

Sl COEFFicients Version: 7

= Ch DSP Version:
[ My Documents

FPGA Version:
MAC Version:
INIT Code Version:

Gt Values From Radio
Begin D ownloads
[ Fiies | = |
o |
Figure 1.2-1: Download Tab
Procedure

1. Copy the software directory to be downloaded to the radio into a folder on your laptop or
desktop computer. Only one revision of software should be placed in a directory.

IMPORTANT: Adapt4 distributes the files in a single directory, which will have a name that
indicates the software release. The directory must be kept intact; the Downloader will reject
the directory if it is not kept intact.

2. From the Select Download Directory box, select the drive and folder containing the software
release to be installed in the XG /.

3. Click Begin Downloads. The progress of the downloads will be shown via the All Files and
Current File progress indicators. The file names will be listed in the Message Log area.

To determine the current software version of every software file in the radio, click Get Value
From Radio from the Current Versions panel. Table 1.2-1 describes the download files.
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EMS: Download Tab | Description Type

ControllerVersion Version of Dig Microprocessor Firmware Read-only text
CoefficientsVersion Version of Coefficients File Read-only text
DSPVersion Version of DSP Firmware Read-only text
FPGAVersion Version of FPGA code Read-only text
MACVersion Version of MAC Software Read-only text
InitVersion Version of Initialization Software Read-only text
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1.3 Startup Config Tab

General: Use this tab to give the XG/ radio the minimum network configuration that it needs to
join (become part of) the network. After the radio has this information, it will receive further
configuration over-the-air from the EMS. The radio needs the proper Network ID to join the
network and needs the Radio Function to perform the correct role: Hub (Base Station), Remote,
Mobile/Remote, or Digipeater/Remote. These configuration values will be provided by the
Network Operator. The radio joins the network by looking for special transmissions (preambles)
containing the Network ID.

The installer also uses the Antenna Pointing Tool on this tab to point the Remote Site's directional
antenna towards the Base Station (Hub).

Note: The Channel Set must be set before the radio can become operational; this is described in
the Channels Tab section

o/ Installer

Adaptd XG-1 Radio Installer

To radio Setvatdsg: 22 Val 1127337343
Install time set bo: Thu Sep 22 09:55:43 20051 [1127397343)

Admln] Download Startup Config | thterfaces Eonflg] Spectrum Analyzer Ehanne\s} Help ]

Network Configuration Network Status Antenna Pointing Tool
Check Yars to Update Decimal/hex [ ex 0x3a)
[~ Check/Uncheck Al
Run Status
[~ Metwork D 29414 0x000072E6 " Inactive
- " Joining
Radio Function  Jained —

" Factary Default
[~ Radia Function o O E:Emle i i 3 (00003)
" Mobile

¢ Digipeat

Installation Status

Preamble Channe! 301 [0x012D)
" Mot Configured

v {ristaliation Stabis

| netaled Number of Channels (40 [020028) 12%
" EMS Canfigured FEC Coding Rater
+ Commissioned " None 1 374
12 8
St Install Time/Dats Thu Sep 22 035543 2005 e TS e . o
Last SNR 365 (0x0154] [~ GNR Besp On
875

Get Values From Radio Send Config ta Radio Get Values From Radio

& Critical ltem

Figure 1.3-1: Startup Config Tab
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1.3.1 Network Configuration Panel

1.

Set the Network ID and Radio Function fields:

e Enter the Network ID in decimal or hexadecimal (beginning with “0x”). For example:
25238 (decimal) or 0x6296 (hexadecimal). These two example values are equivalent
(refer to the same network).

¢ C(Click the Network ID checkbox (if it is not already checked).
Select a radio type by clicking the appropriate option (Factory Default, Hub, Remote,
Mobile, or Digipeat) in the Radio Function area.

e  (lick the Radio Function checkbox (if it is not already checked).
Click the Send Config to Radio button.

Set the Installation Status

When the Field Installer has completed all steps and the field installation is complete, return
to this tab and set the installation status of the radio via the Installation Status field. The
Field Installer indicates that the radio is installed and ready for further configuration from the
EMS (which might not happen until after the Field Installer has left the site) by setting the
Installation Status field to the Installed value.

Deselect the Network ID and Radio Function checkboxes by clicking them.
Click the Installed radio button in the Installation Status area.

Click the Send Config to Radio button.

Click the Set Install Time/Date button to record the installation's time and date.

Note: The EMS operator will set the Installation Status field to Commissioned (over-the-
air) after the EMS has further configured the radio - possibly after the Installer has left the
location.

The present values stored in the radio can be retrieved by selecting all the checkboxes (or
clicking the Check/Uncheck All checkbox) and clicking the Get Values from Radio button.

1.3.2 Network Status Panel

Use this panel to determine if the radio has joined the network. (This can happen before being
configured by the EMS; however, user traffic will not pass over the network until the EMS
configures the site.) Click the Get Values from Radio button in this panel The network status
will be displayed, including:

Run Status: If Run Status is in the joined state, the radio has connected with the network
Preamble Channel (changes frequently)

Number of Channels (1-45)

FEC Coding Rate (none, 1/2, 3/4 or 7/8)

Tx Power Level (changes frequently)

Last SNR (signal/noise ratio, which changes frequently)

1.3.3 Antenna Pointing Tool Panel

Click the Start button to start the tool. The tool will begin periodically polling the attached
remote radio for its signal strength from the Base Station. The tool will show the relative strength
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in a vertical bar graph, and if SNR Beep On is selected (and the laptop sound is enabled), a beep
will sound at a rate proportional to the signal strength. This enables the Installer to adjust the
antenna without viewing the laptop screen.
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EMS: Startup Config Tab

Description

Type

(none, 1/2, 3/4, 7/8); used to
correct transmission errors on the
receiving side.

Network ID A value in every multicarrier Read-write integer
transmission that identifies the
network; determined by the
network planner.

FEC Rate Forward error-correction rate Read-write pick list

Number of Channels

The number of 6.25 Khz channels
that all radios in the network will
use (numbered from O to 479).

Read-write Integer
(0-479)

Signal Strength (Antenna
pointing tool)

Displays a vertical bar (and “beep”
tone rate) that is proportional to
the signal strength of the hub's
preamble channel.

Read-only visual, aural
and textual indicator

Run Status

Indicates whether or not a remote
site is inactive, is trying to join the
network, or has joined the
network.

Site ID

A unique site number for radio
with network. Site ID usually
equals last octet of site’s IP
address.

Read-only numeric
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1.4 Interfaces Config Tab

General: Use the Interfaces tab shown in Figure 1.4-1 to configure the RS-232 serial port(s), if
these are used in the end-user's application.

E;; Adaptd XG-Rl Radio Installer

adapi g ¥o-1 Adapt4 XG-1 Radio Installer bou |

Install time set ko: Thu Sep 22 09:55:43 200851 [1127397343)

Admin | Download | Startup Confid_ntefaces Config DSpectium Analyzer | Channels | Help |

Serial Port 1 Serial Port 2

Check Vars talUpdate  Decimal or hes [ ex: Dx3a) Check Varsto Updale  Decimal or hex [ ex 032

I Baud Rate 2400 = I~ BaudRate BoudRate  »

I~ Puotocol Transparent _~ I Prolocal Proocal

I Line Discipline Simple 5 [ Line Discipline Line Discipline

[ Duplex Half - [~ Duplex Duplex -

[ RTSDelayfms) |10 I RTSDelay(ms) |10

Send Cortig to Fiadi ‘ et Values From Riadio ‘ Send ConligtoFistio | Get Vs From Fadin |
sP1TestOn | 5P Teatff | SP-2 Test On ‘ SP-2 Test Off ‘

Figure 1.4-1: Interfaces Config Tab

Procedure for Serial Port Configuration

1. For each serial port being used, enter values for baud rate, protocol, line discipline, duplex,
and RTS/CTS delay. See Table 1.4-1 for more information on these variables.

2. Click Send Config to Radio when all the variables have been defined to configure serial
port.

3. A test fixture may be used to test the serial ports. For further information, contact Adapt4.
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Table 1.4-1: Serial Port Configuration

Option Description

Baud rate Serial port baud rate; standard rates are 1200, 2400, 9600, 19200 and 38400
baud.

Protocol Port protocol: Transparent, Data Flow Systems, Modbus, Modbus ASCII, or

DNP.3

Line Discipline

2-wire, RTS/CTS Signaling, or Full RS 232 Signaling

Duplex

Half or Full Duplex

RTS/CTS delay

A delay between receipt of RTS and the subsequent issue of CTS — used in
some protocols




Adapt4, Inc.

1.5 Channels Tab

General: The Channels tab, shown in Figure 1.5-1, provides two functions: selecting the Channel
Set(s) assigned to the network and blocking out (“notching out”) channels that have known
interference sources. The Network Operator will provide the Channel Set(s) to use and may
provide a list of channels to block.

A Channel Set is a pre-defined set of channels that a radio may use in its channel hopping
sequence; all sites in the network must have the same Channel Set. Adjacent networks should use
different Channel Sets in order to avoid co-interference. This is one reason why the Network
Operator must coordinate remote site installations.

Il £ dapt4 XG-RIRadio Installer =L

Adapt4 XG-1 Radio Installer
Install time set to: Thu Sep 22 09:55:43 2005] (1127397343)
Adrin | Download | Startup Config | Interfaces Config | Spectrum Ar\alyzalp |
Channel List (Blocked Channels)
v I 20 1713125 I 40 217 26625 I B0 217.38125 Iv B0 21750625 Iw 100: 217 63125 v 120: 217 75625
I3 [ 21:217.137% [~ 41:217.2625 I~ B1: 2173878 [¥ 81: 217.5125 [¥ 101: 217.6375 M 121: 217.7625
I " 22 217.14375 [~ 42 21726975 I B2 217.39375 [¥ 82: 21751878 W 102 21764378 W 122: 217.76875
I [~ 232715 [ 43217278 [~ B3 2174 ¥ 83 217.528 v 103 21765 W 123 217775
I I~ 24 21718625 [ 44: 217 28125 [~ B4 217.40625 v B4: 11753125 Iv 104: 217 65625 v 124: 217.78125
I [ 25 2171625 [ 45 217.2878 [~ B5 217.4125 ¥ 85 217.5375 W 105 217.6625 W 125: 217.7875
I3 [~ 26 21716875 [ 46 217.29375 I BB 217.41875 [ BE: 217.54375 ¥ 106: 21766875 W 126: 217.79375
v [ 2r 717 [ 472173 [~ 67 217.425 |v B7: 217.55 [v 107 217.675 w127 2178
v [ [ 28 21718125 [ 48 217.30625 I~ 63 217.43125 [¥ 88 217.55625 W 108 217.68125 W 128: 217.80625
B} ™ 29 217.1875 [~ 43 217.3125 I~ B3 217.4375 ¥ 8% 217.5625 v 10% 217.6575 W 123: 2178125
L I 30 217.19375 [~ 50: 21731875 [ 70 217.44375 ¥ 90: 21756875 Iv 110: 217.69375 Iv 130: 21781875
| [~ a2z [” 51:217.325 721748 [¥ 91: 217.575 W 112177 W 131: 217.828
C I 32 217.20628 [~ 52 217.33125 [~ 72 217.45625 ¥ 92 21758128 W 112 21770628 W 132: 21783128
| [~ 33 N7 [~ 53 2173378 [~ 73 217 4625 ¥ 33 2175875 W 113 217.7125 IV 133: 2178375
] [~ 3421721975 [~ 54: 217.34375 [ 74: 21746875 ¥ 94: 21759375 ¥ 114: 217.71875 W 134: 21784375
- ™ 35 217.225 [~ 55 217.35 ™ 75 217.475 ¥ 95: 217.6 W 115 217.725 W 135: 21785
Cl I~ 36 217.23125 [ 56 217 35625 I~ 76 217.48125 I 36 217 60625 P 116 217.73125 ¥ 136: 217 85625
L [~ 37 272375 [~ 57 217.3625 [~ 77 217.4875 v 97: 117.6125 v 117 217.7375 Iv 137: 217.8625
[= I 38 217.24378 [ 58 217.36875 I~ 78 217.49378 [¥ 98 217.61878 W 118 217.74378 W 138: 21786875
- ™33 217.25 [~ 55 217.375 792175 ¥ 35 217625 W 11821775 ¥ 133: 217875
< >
Radio Display Chan. Selection Select Channel Set(s) Save Notch & Chan Set Plans
KhzperLlick  Chensperclick | 5 Cpannel SetA [ Channel SetD T —
bichfile et Filename
Send Ta Radio Clear Foim 65 o I~ Channel GetB [~ Channel SetE bl
Display Format [~ Channel SetC [~ Channel Set F Moo E o
Giet Rladio Mask (5 Chans+Freqs  Chans C KHz & Chans L]
Click Function Save To Fil
@ Set " Resst ——

Figure 1.5-1: Channels Tab

In the figure above, the list of channel checkboxes (the “channel list”) represents the 6.25 KHz
channels that have been blocked from use. If you click on a checkbox and put it in the checked
state, that channel is blocked (or “notched out”). This is important to understand, because when
you then select the Channel Sets to use, all other channels are checked and therefore blocked.

The channels in the Channel List can be displayed with the channel number only (you can see all
channels at once), or it can be displayed with the channel number and frequency (you must use
the scroll bar to see all channels). Select the option you want in the Display Format area. Figure
1.5-1 shows the channel number and frequency (Chans+Freqs) display format; Figure 1.5-2
shows a snippet of the Channel-only (Chans) display format.
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JIL: Adapt4 XG-RI Radio Installer

Adapt4 XG-1 Radio Installer

Install time: set te: Thu Sep 22 09:55:43 200851 (1127397343)

tdin | Download | Startup Config | Intertaces Canfig | S pectrum Ar\alyzalp |

Channel List (Blocked Channels)

Iv 1000w 1200w 1400w 1600w 1800w 2000w Z20W 240k 2600w 2800w 3000v 3200v 3400w 3600w 3800w 400k 4200 4400w 460
Wam 121 1 161 181 2 ¥ 221 241V 261 2e1 ¥ o 321V 31 361 3m Y ann v 421 an e dE
W 102v 122V 142 162W 182 202 222 242V 262V 282W 302V 322V 342V 362 382V 402V 422 4421 462
I 1030w 1230w 1430 1630 1830 203w 2230 2430 2630 2830 3031V 3230 343 363 383V 4030 4230 4431 463
v 104[v 124[v 144]v 164[% 184[% 204[w 2240w 244w 2641w 2041w 3041V 324[v 344[v 3640w 3841w 404w 424w 444)v 464
W 105 125 145 1B5/W 1850 208W 2250 2450 2650V 285W 305V 325V 3450¥ 3651 385V 405V 425 4451¥ 485
v 1061w 126 1460 1660w 1860w 206w 2260 2451V 266[¥ 286w 306[v 326[v 346 3661 3861V 405 4261 4461 455
v 107 (v 127(v 1471w 167w 187[w 207[w 2270w 247l 2671w 2671w 3071v 327|v 347\ 367\v 367w 407w 427w 4471w 467
¥ 108 128« 148 168 108 208 226 2480 268« 268l 308V 328 348l 368l 3881V 408 428 4481 468
I 1090w 129 1490 1630w 1890V 209w 2290w 2430V 2690w 289)w 3090V 3230V 343l 369w 3830V 403V 4290 4430 4535
v 110fv 130[v 1500 1700 1300 210f¥ 230l 250k 2700w 2900w 3100v 3300V 3500V 3700w 3900w 410k 430k 4500w 470
MM 1w 17V 191 el enl 251V 21V 2 ¥ a1l 331V 351 an 3V 411l 431 451 40
W 112 132V 152 172 192 212V 232 252 272V 292 3121V 332V 352 372 392V 412V 432 4521¥ 472
v 1130w 1330w 1630 1730 133w 213w 233l 2830 273l 2330 313)v 3330 3630V 373l 3330w 4130 4330 4530 473
¥ 1141 134¥ 1540 174)¥ 194]v 214[¥ 2341v 2541w 274[v 294]w 3141¥ 33d[v 354[¥ 374l¥ 3941V 414)v 434)w 454[% 474
W 115 135¥ 155 175 195 216 235 2550 275V 295w 3151V 335 3950¥ 375W 395V 415V 435 4561¥ 475
¥ 1160v 136[v 1660¥ 176l 1360w 216w 236l 2860 2761V 2360 316[¥ 3360v 3561v 376 336v 416l 4360 456 476
v 117[v 137[v 1671v 177% 137] 17| 237 2870w 2771w 2971w 3170v 3371V 3571 3771w 3971w 4171w 4370w 4571w 477
W 118 138 158 178 198 218[¥ 238 258V 278 298 3181V 338V 398[¥ 378l 3981V 418V 438l 4521 478
W 1180w 1330v 1530 1730¥ 15330 2190w 2330w 2530V 27alv 293k 3130V 3330V 3530w 373l 3930V 415 433k 4530 479

B e T B A KR R R ER R R B
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Figure 1.5-2: Channels Tab (Channel-only display format)

Note: Normally, blocking interference channels is only done at the Base Station, because that site
sends the blocked channel information automatically to all remotes. However, the Channel Set
must be selected at each remote site.

1.5.1 Most Common Steps To Use
e  (lear the Channel List Table: Click the Clear Form button. This clears all checkboxes.

e Retrieve a pre-stored configuration: To use or modify a previously stored Channel List,
load it into the Channel List Table by entering the file name in the Filename box and clicking
the Load From File button. If that file is already appropriate for the site, send it to the radio
by clicking the Send to Radio button.

¢ Blocking out channels: If you don’t have a pre-stored file, or you want to change the present
one, then block out the channels by clicking on them. (You can block multiple channels per
click by using the advanced feature described below.)

e Select the network's Channel Set: Click one or more of the Channel Set checkboxes; the
Network Operator will determine which ones are to be used in the network. (All sites must
agree.). After selecting the Channel Sets, click the Apply to Notch List button. All channels
not in the selected Channel Sets will by blocked. (The associated checkboxes will be
checked.) If you make a mistake, clear the form by clicking the Clear Form button and begin
again.

¢ Send Channel List to radio: When you are satisfied with the channel list, send it to the radio
by clicking the Send to Radio button.
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e Store the channel list: Optionally, you can store your channel list on your laptop for later use
at another site by entering a file name in the Filename field and clicking the Save To File
button.

1.5.2 Advanced features:

1.5.2.1 Retrieve Blocked Channel List from Radio (Radio Panel)

If a blocked channel list has been stored in a radio, you can retrieve it, operate on it as described
above, and either write it back to the radio and/or store it on the laptop. To retrieve a Channel
Blocked list from the radio, click the Get Radio Mask button. You can further edit this list using
the methods describe in the previous section.

1.5.2.2 Blocking Multiple Channels At A Time (Chan. Selection Panel)

Select Set on the Click Function group. Enter the number of channels that you want to select per
click in the Chans-Per-Click field. When you then click on a channel in the Channel Table, that
number of channels will be selected. If the number of channels is odd, the channel you select will
be the center channel. If the number of channels that you select is even, the channel that you click
will be the upper of the two center channels and the lower channels will get one more channel
than higher channels. Figure 1.5-3 illustrates the example of blocking channels 42-45. The Chans-
per-click field is set to 4 and Chans is selected. If channel 44 is clicked, the channels 42-45 will
be blocked (checked).

K.Hz-per-Click. Chans-per-rlick

Cl ||:_I§__Eun|:t||:un
f SEt ™ Reset

42 [217.26875]
21 ?

" KHz i* Chanz

45 [217.29375)
AT M7 Innnm

TIKIRIKIA

Figure 1.5-3

1.5.2.3 Blocking A Frequency Range

This is similar to blocking a range of channels, except that the amount of bandwidth to block is
measured in KHz. Select Set in the Click Function area, select KHz as type of range, and enter a
value in the KHz-per-Click field. Some standard ranges are: 6.25 KHz, 12 KHz and 25 KHz, but
non-standard ranges may be used. When you click on a checkbox in the channel list after setting
these values, the equivalent number of channels is blocked.
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1.6 Spectrum Analyzer Tab
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General: A unique feature of the XG/ radio is that it does a distributed/network-wide spectral
analysis of each band. Each Remote Site contributes its local view of the spectrum and the Base
Station creates a composite view. This screen plots 480 channels of the band and shows a graphic
representation of the detected RF energy (log 10 of the signal strength reported by the radio).

Note that the radio gathers this information only while no radios in the network are transmitting.
Therefore, the plot shows potential interference and can be used to roughly validate the choice of
Channel Set and Blocked Channels.

l,; Adaptd XG-RI Radio Installer

Adapt4 XG-1 Radio Installer

Abaout

lme tadio: Spectral Plat Dats

Adrin | Download | Startup Config | Interfaces Config l hannels | Help |

pectrum Analyzer

27 - 200 MHz Spectrum as Seen by this Radio

Signal Strength

3261 t--=-Hlk---hh
Il

L R RRERERt (EETCEEPEELEREEE: EEPEE P EEREEERPEEE (REEEEEPEREEEE] e

22 T Fralemmrmmed et e d

Clear Data

Freguency, MHz
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Get Spectial Data (-‘aKDIFD " On

PowerLevel
— MotchChart

Usage

Figure 1.6-1: Spectrum Analyzer Tab

e (lick Get Spectral Data. The most recent spectral information from the radio is plotted.

e (Click Clear Data to clear the screen.

e Max Hold behaves much like a similar control on a Spectrum Analyzer instrument. It keeps
the highest value for each plot point over time until either Clear Data is clicked or Max

Hold is set to Off.

® You can zoom in on the plot, as shown in Figure 1.6-2, by dragging the mouse from upper
left to lower right. Do the reverse to zoom back out.
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Ili: #dapt4 XGRI Radio Installer
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Figure 1.6-2: Zoomed In Plot
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1.7 Summary

Now that the Remote Site is installed, it is ready for commissioning by the Network Operator so
that it may begin transferring user traffic over the radio network. The Adapt4 radio network
appears like an Ethernet switch, so that it can transparently support most layer-3 protocols, such
as IP and IPX. As shown in Figure 1.7-1, a Remote Site may communicate with a host computer
connected to the Base Station via a local network, or via the Internet. Remote Sites may
communicate peer-to-peer, but the traffic must go through the Base Station and through an
Ethernet switch or IP router. The traffic may be bidirectional or unidirectional (or both with a
mixture of applications).

XG-1 Remote Site

XG-1 Remote Site
Shelter / Building

User Equipment/
Host
Ethernet Hub

Router

XG-1 Base Station

XG-1 Remote Site

EMS Computer

B
|

Installation
Laptop

Managed " o
Devices

User
Equipment

Figure 1.7-1: XG1 Network
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Glossary

EMS (Element Management System): Computer and software at the Base Station that is used to
monitor, control, and configure the radio network.

Install Time/Date: When you have completed the installation of the Remote Site, you can record
the time and date by checking the Install Time/Date checkbox (Startup Config tab) and clicking
the Send Config to Radio button. The time will be taken from your computer's system time, so
you will want to verify that it is correct.

Installation Status: After the Remote Site is installed and ready to be commissioned and
configured from the Base Station’s Element Management System, set the Site_Status value to
"Installed." This status indicates to the Network Operator that the field installer has completed all
tasks needed for the radio to begin service.

Network ID: A value used in radio transmissions to identify the network. This value should
differ from the Network ID in all surrounding, nearby networks. A system administrator will
assign the proper value for the network.

Radio Function: Set to "Remote" for a Remote Site and "Hub" for a Base Station.

Tx Power Level: This value can be used to set the radio transmit power, if needed. It is not
possible to set the value above the maximum allowed. The values are in tenths of a dB. The
practical range is -1000 (lowest power) to 0 (nominal). On the form, enter a negative number,
such as -52 for a 5.2-dB reduction in power.
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Operational and Safety Warnings

RF Exposure
The equipment described herein emits radio frequency (RF) energy and

requires professional installation. Although the power emitted is two

watts or less, care should be taken to use the radio equipment properly to
avoid the concentrated radio frequency energy near an antenna, especially a directional
antenna (for example, a yagi antenna). No person should be within 81 centimeters (32
inches) of the antenna when the radio is transmitting. This includes indoor, outdoor and
mobile use of the radio equipment.

FCC Part 15 Compliance

THIS DEVICE COMPLIES WITH PART 15 OF THE FCC RULES. OPERATION IS
SUBJECT TO THE CONDITION THAT THIS DEVICE DOES NOT CAUSE
HARMFUL INTERFERENCE.

NOTE: the manufacturer is not responsible for any radio or TV interference caused by
unauthorized modifications to this equipment. Such modifications could void the user’s
authority to operate the equipment.
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Questions or Comments on This Manual

If you find a problem with any of the information in this manual or have suggestions on how it
could be improved, please contact us at the address below:

Adapt4, Inc.
Documentation Department
605 N. John Rodes Blvd.
Melbourne, FL 32934

Alternatively, e-mail us at: sales @adapt4.com
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