Hemispherf:)

Supplemental R

A22X with Microhard L400 Radio

These Supplemental Release Notes apply to the following Hemisphere GPS products:

e A220 Smart Antenna
e A221 Smart Antenna

Both the A220 and the A221 (A22X when referred to together) offer a versatile, portable solution with
centimeter-level accuracy powered by the Hemisphere GPS Eclipse™ dual-frequency GPS receiver in a rugged,
all-in-one enclosure.

These Supplemental Release Notes provide information on using the Microhard L400 long-range radio in an
RTK environment where the A221 is the base station and the A220 is a rover. The A221 base station with an
integrated L400 radio is designed to broadcast RTK correction messages to compatibly-configured A220 rovers
with an integrated L400 radio. Depending on the setup and installation environment you can achieve reliable
RTK coverage over distances of up to 30 km (see “Typical Distance Performance” on page 13).

PNXIZGNITER You must obtain a valid radio license for your jurisdiction before using the A22X with L400 radio.
Only set the radio to the frequency and power you are licensed to use at your location. See “Obtaining a
License” on page 17 for more information.

These Supplemental Release Notes cover the following topics:
e “What's Included in Your Kit” on page 2
e  “Installing the A22X"” on page 4
e  “Configuring the A22X Radio” on page 5
e “Typical Distance Performance” on page 13
e “Displaying and Editing A220 L400 Information via the Outback S3” on page 15

e  “Obtaining a License” on page 17
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What's Included in Your Kit

There are two kits available:

e A220 L400 kit
e A221 L400 kit

A220 L400 Kit
Figure 1 shows some of the parts included in the A220 L400 kit and Table 1 lists all the parts in the kit.

Table 1: A220 kit parts list

Figure 1: A220 L400 kit

Figure Item Part No. Description Qty
A 804-0064-000# | Antenna, Outback A220 1
B 150-1008-000# | 400 MHz whip antenna, shipped separately 1
Not shown 808-1010-000 L400 rover radio kit, pre-installed 1
C 051-0236-000# | Data/power cable with power switch 1
D 051-0067-005# | CAN/power adapter cable 1
Not shown 478-0013-000# | Mag mount, pre-installed 1
Not shown 601-1136 Antenna plate 1
Not shown 677-2002 Tie straps, 7" 6
E 875-0243-000 Outback A220 User Guide 1
Not shown 875-0244-000 Outback A220 Quick Reference Guide 1
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A221 L400 Kit
Figure 2 shows some of the parts included in the A221 L400 kit and Table 2 lists all the parts in the kit.

Table 2: A221 kit parts list

Figure 2: A221 L400 kit

Figure Item Part No. Description Qty
A 804-0065-000# | Antenna, Outback A221 1
B 602-1099-000 A221 fixed base mounting bracket 1
676-1071-000 5/8” nut 1
¢ 676-0029-000# | 5/8” mounting stem 1
675-0137-000 Pipe clamp 3 2" 1
P 675-0138-000 Pipe clamp 4 2" 1
E 054-0136-000# | AC power adapter 1
F 150-0024-000# | 450MHz omnidirectional antenna 1
Not shown 051-006x-xxx Coax LMR400 cable, optional length 1
Not shown 054-0119-000# 12 VDC power adapter, battery clips 1
Not shown 808-1008-000 L400 3W radio kit, pre-installed 1
G 875-0245-000 Outback A221 User Guide 1
Not shown 875-0246-000 Outback A221 Quick Reference Guide 1

Part Number 875-0285-000

3 of 26

A22X with Microhard L400 Radio
Supplemental Release Notes



Installing the A22X

Installing the A220 Rover

For instructions on installing the A220 Rover on your vehicle, refer to the Outback A220 User Guide.

Note: For repeatable accuracy, the A220 must remain in the same position on the vehicle between operations.
Any movement in physical installation location will result in an error.

Installing the A221 Base Station

Keep the following points in mind when installing the A221 base station:

Install the A221 base station with a clear view of the sky. As a general rule a good location for the
receiver antenna is 10 m (33.3 ft) horizontally from an obstruction for every 1 m (3.3 ft) of height the
obstruction rises vertically above the top of the receiver.

The A221 base station kit includes a mounting bracket and stem that you can clamp to a round pipe or
bolt directly to the mounting structure of your choice. You must install the base station on a structure
that cannot move over time with wind or other environmental conditions. Movements in the base
station position will cause error in the rover accuracy.

Consider your power source for your base station installation. You can power the A221 base station
with the supplied AC adapter cable for household power access or with a 12 VDC power supply using
the battery adapter cable.

Although service needs for the A221 base station are minimal, there may be times when you will want
to change a configuration or update software via one of the communication ports on the bottom of the
unit. Consider access to these ports when installing the base station.

You should install the radio antenna as high in the air as possible to achieve the best possible range
(see “Typical Distance Performance” on page 13). The radio antenna is supplied with mounting
brackets so you can attach it to a round tube or bolt it to the structure of your choice.

Radio antenna cable length will gradually degrade range performance as the length increases. Striking
a balance between GNSS receiver installation location and radio antenna location is an important part
of optimizing your A221 base station installation.
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Configuring the A22X Radio

You can configure the A22X through a simple user interface to set the following:
e Radio mode of operation
e Channel (frequency)

e  Power

Note: The radio mode and channel of the A220 rover must match that of the A221 base station for the A220
rover to successfully receive the broadcasted RTK messages.

Additionally, you can encrypt RTK data using the Microhard radio static mask.

Setting the Radio Mode of Operation

The radio mode refers to a Hemisphere GPS-proprietary mode or a number of industry-standard compatible
modes—see Table 3 on page 6 for more information on supported radio modes.

Note: The following procedure shows how to use the Remote Control software to set the mode. Follow the
same procedure if using the actual menu on the A221 to set its mode.

Complete the following steps to set the radio mode:

Step Base Station Screen Item Rover Screen Item

Base Station Remste Cantrol

Dasconnact
[Pigmmene LO0 | UHF Frackes | Bem Slabsen |

[

1. On the Top menu scroll to and select Tiemore LETV] UMF Rado | Bave Siaion
Base Station.

Rover

1. On the Top menu scroll to and select
RTK SMENLILLD 11 R SMENULCD. 21

iemete Contral
[
Fiernchs L0 || UHF Fadio | Base Staon

Dészonnesct

BMENLILLD 21,

SMENUILEDT

2. Scroll to (if necessary) and then select e A Tenil
Radio. O

Fiernchs L0 || UHF Fadio | Base Staon

SMENLILED.T E SHENULLD. &
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Step

Base Station Screen Item Rover Screen Item

3. Scroll to and select Mode.

Iemete Contral
[
Fiernchs L0 || UHF Fadio | Base Staon

PMENLILCD 1T B FHENULID.

iemete Contral
[
[Foemaie L0 | UMF Rado | Bave Station

BMENLLLD 21,

4. Use the Up Arrow and Down Arrow
buttons to display the desired mode
and press Enter to select the mode.

Iemete Contral
[
Fiernchs L0 || UHF Fadio | Base Staon

PMENLILCD 1T B FHENULID.

Table 3 describes the two available radio modes. Pac Crest provides configuration tool that allows you to view
the parameters in the Description column; therefore, select the mode you need based on these parameters
(PC1 and PC3 differ only by the FEC parameter: ON or OFF).

Note: Hemisphere GPS recommends PC1 for most applications. You should only use PC3 if your are trying to
maintain compatibility with an existing Pac Crest network.

Table 3: Radio modes

Mode Description Comment
PC1 9600 bps link rate, GMSK, FEC Compatible with Pac Crest and Satel. This is the most common mode of
ON, Scrambling ON operation and generally provides best distance performance. Throughput is
limited to about 5600 bits/second.
PC2 Future mode, currently not supported
PC3 9600 bps link rate, GMSK, FEC | Compatible with Pac Crest. This mode will give slightly inferior distance
OFF, Scrambling ON performance compared with PC1, but provides better throughput of roughly
8300 bits/second.
PC4 Future mode, currently not supported
HGPS Future mode, currently not supported
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Setting the Channel (Frequency)
Each A221 base station and A220 rover in a network must be configured to operate on the same channel
(frequency).

You can set the frequency to any value between 410 MHz and 480 MHz. The channel frequency must be a
multiple of 0.0125 MHz (12.5 kHz). If you enter an invalid channel, it will be rejected with an “INVALID” error.

Note: The following procedure shows how to use the Remote Control software to set the channel (frequency).
Follow the same procedure if using the actual menu on the A221 to set its channel.

Complete the following steps to set the channel (frequency):

Step Base Station Screen Item Rover Screen Item
Base Station Remste Cantrol
1. On the Top menu scroll to and select ot | U i | Bave Siaion
Base Station.
Rover
1. On the Top menu scroll to and select
RTK SMENLILLD 11 SMENULCD. 21
Remate Control
hrl:c::L‘CU | UMF Radio | Bave Staion
SMENLILLD. 11, £ SMENLILED 21}
2. Scroll to (if necessary) and then select e A Tenil OE®
Radio. Bagariist
Fiermote L0 | UMF Rado | Bave Siation
SMENLILED.T SHENULLD. i
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Step Base Station Screen Item Rover Screen Item

3. Scroll to and select Freq. femets Contrel EE® B —

Disconract.
[Pigmmene LO0 | UHF Frackes | Bem Slabsen |

[
[Poermache L5 | LM Radio | Bave S1ation

BMENLLCD1T SMENULED 21 &

Remate Control
[

Dasconrect
il [Foamche L0 || UHF Rk Slahen
[Fiemnone LK | UMIF Flacio | Bave Siation | Lo ] des | B Stoken |

FMENULCD. 11078 FMENLILLD 21,

4. To set the frequency: Ramta Cantrel

-
[E3]

[

Dasconrect
[Piernche LC || UHE Biadin | Bane Siaion [Poermche LED ] L Raskes | Blasm Sk |

a. Use the Up Arrow and Down
Arrow buttons to set the first
digit and then press Enter. After
pressing Enter the next digit to
the right is highlighted.

b. Repeat step a for each digit.

FHENLILLD 21, i

BMENLLCD1T

When you press Enter to set the last
digit, the frequency is set and the Up/
Down Arrows change to the Right
Arrow (you can now use the Up/Down
Arrows to highlight other Radio
options such as Type and RSSI).
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Setting the Power

Note: The following procedure shows how to use the Remote Control software to set the power. Follow the
same procedure if using the actual menu on the A221 to set its power.

Complete the following steps to set the power:

Step Base Station Screen Item Rover Screen Item

Base Station ftemate Cantral EEE [ rematecontzat e

Disconract.
[Pigmmene LO0 | UHF Frackes | Bem Slabsen |

[

1. On the Top menu scroll to and select
Base Station.

[Poermache L5 | LM Radio | Bave S1ation

Rover

1. On the Top menu scroll to and select
RTK SMENLILCD 1T FHENULED 21 &

Hemete Coniral
[

Disconract.
[Pmia LET | ymie it | B Siation [Pigmmene LO0 | UHF Frackes | Bem Slabsen |

SMENLILCD 1Y SMENULLD 21§
2. Scroll to (if necessary) and then select R Comtal EEE [ remotetantral
Radi " = Dircomart
adalo. [Pigmmene LO0 | UHF Frackes | Bem Slabsen |

[Poermache L5 | LM Radio | Bave S1ation

SMENUILDTT FMENLILLD 2 &

3. Scroll to and select Power. Rarata Comtrel

[
[Poermache L5 | LM Radio | Bave S1ation

FMENLILLD 2,

SMENLILED.T

Remote Control EE® | remotecentral

DbErrar: Discenrect
[Pigmmene LO0 | UHF Frackes | Bem Slabsen |

[Piemote LEET | WHF Radio | Base S1ation |

BIERLLLD. 1 i SHENLLLD.21 i
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Step

Base Station Screen Item

Rover Screen Item

4. Use the Up Arrow and Down Arrow
buttons to display the desired power
and press Enter to select the power.

[

Hemete Coniral

Fiemoe LD || UMF Radio | Bave Station

SMENLILED.T

FHENULID.

The A221 is capable transmitting at an output power ranging from 0.1 W (20 dBm) up to 5 W (37 dBm) in 1 dB
increments. Hemisphere GPS recommends that you set the power to the highest level allowable by your

license.

If battery life is a concern, you may want to start with the highest allowable power setting on the A221 base
station and back it off to the lowest level that still provides adequate RF coverage for your location.

The radio is the main contributor to battery drain. Therefore, backing off on the transmit power allows for

significantly longer discharge times. Table 4 lists typical A221 power consumption.

Table 4: Typical A221 power consumption

Radio TX Power

Typical Total A221

Typical Battery Discharge

Setting Power Consumption Time of 18Ah SLA Battery
20 dBm (0.1 W) 72 W 31 hours

27 dBm (0.5 W) 9.0 W 25.0 hours

30 dBm (1 W) 10.4 W 21.5 hours

33 dBm (2 W) 12.6 W 17.5 hours

35dBm (3 W) 14.1W 15.5 hours

Receive Mode Only 57 W 39 hours

Part Number 875-0285-000
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Encrypting RTK Data Using the Microhard Radio Static Mask

When configuring a Microhard radio you can set the static mask to encrypt (require a password to access) RTK
data. The default static mask for the 400 MHz L400 radio is blank (no static mask).

Before you set the static mask, make sure you are running the latest A-series controller software. To obtain the
latest version of this software, visit www.outbackguidance.com and navigate to the Precision software
downloads page (follows steps 1 - 3 below to display the software downloads page).

The leader in performance and value.

Home
! About Us

Products

Sipport

Promations Precision Support
Fervrment
f Dealer Locator
[ stare

Worldwido Distribution Partners

You can either connect to the A-series receiver with a terminal program or via the Remote Control application.

Setting the Static Mask Using Remote Control

1.
2.

Connect to the receiver on Port A.

Start Remote Control.

Remote Control
Disconnect
Femate LCD UHF Radio | Base Station
Manufacturer  MICROHARD Version +5.167-PC.L400

Output Power [dBm) 35
Mode PC1 -

440.500000 MHz
Frequency )'

$»IRADIO POMWER 35

Part Number 875-0285-000 é)
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Setting the Static Mask Using a Terminal Window

1

2
3.
4

Part Number 875-0285-000

On the UHF Radio tab click the Advanced
button. This takes the radio offline, passes
through to the radio data port, and presents
the current radio configuration (shown at
right).

The static mask is parameter S107 and is
shown in the output as:

Static Mask S107=****

Type ATS107=XXXXXXXX in the drop-down
box and then press Enter (or click SEND) to
change the static mask, where XXXXXXXX
represents the static mask you want to use.

If successfully set, the radio will reply with OK.

Send the command AT&W to save the
settings.

Click QUIT to return to normal operating
mode.

Connect to the receiver on Port A.

Start the terminal program on your PC.

— Remote Control

A

MO CARRIER B

oK

ATEY

MHX920A Microhard Systems, Inc,

w4604 Bug 31 2010 14:18:20

SiM: 007-1048527

El DD &C1 DTR &D0 Handshaking 8K0 D3R 851

Operating Mode 5101=0 Serial Baud Rate  5102=1

i i = Mebwork Address 5104=102
Static Mask, S1O7=rE Cutput Power{dBm)  5108=30
[Op Interval = [rata Format 5110=1

Packet Max Size 5112=30 Packet Retransmissions 5113=1

Repeat Interval 5115=3 Character Timeout  5116=10

Average RSSI{dEm)  5123=N/a Metwork Type 5133=0

Destination Address  5140=65535  Repeaters Y{MN 5141=0

Serial Channel Mode  S142=0 Protocal Type 5217=0

Sniff timeout, hops  5237=10 Sleep mode 5143=0

Sleep time, sec S144=A0 ‘Wake time, sec 5145=10

LEDs brightness, % 5149=100 Sync Mode 5150=0

Fast Sync Timeout,hops 5151=100 Address Tag 5153=0

Multimaster Mode  S5154=0 FEC Mode 5158=7

Sniff Search Sleep  S169=60 Sniff Search Wake — S170=30

Ch Access Mode S244=0 Sync timeout S5248=100

M hop alloc timeout S251=10

oK il
v

| SEND W R LF QUIT
Type directly into the terminal above or uze the buttons to send data.

Send the command $JRELAY,PORTC, $MENUREPLY , A

Send the command $JRELAY,PORC,$JRADIO,PROGRAMMODE to take the radio offline, pass
through to the radio data port, and present the current radio configuration.

The static mask is parameter S107 and is shown in the output as:

Static Mask S107=%***

Type ATS107=XXXXXXXX to change the static mask:

where XXXXXXXX represents the static mask you want to use. If successfully set, the radio will reply

with OK.

Send the command AT&W to save the settings.

Type QUIT (uppercase) to return to normal operating mode.

=
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Typical Distance Performance
Distance performance is dependent on several factors including:
e Base station antenna height
e Base station antenna gain
e Cable losses
e Base station transmit power
e Rover antenna gain
¢ Rover antenna height
e Receiver (rover) sensitivity

e Terrain

Hemisphere GPS provides a very high performance 400 MHz radio solution, which, when properly installed,
can provide up to 30 km of RTK coverage from one base station location. Figure 3 provides a rough idea of
what kind of distance performance the user can expect.

Base Height =
2m

Base Height =
5m

Base Height =
10m

Base Height =
15m

Base Height =
20m

Figure 3: Typical RTK distance performance vs. base station antenna height above ground

The expected range is based on the following assumptions:

e Gently rolling hills

e Medium to low vegetation

e High quality, low loss RF cables at base station

e Base station uses Hemisphere-recommended 5 dBi antenna
e Base station Tx power is set to 3W

¢ Rover antenna height is 3 m above ground level

e  Frequency of operation is 450 MHz

e Mode of operation is PC1 (9600 bps GMSK, FEC ON)

Part Number 875-0285-000 A22X with Microhard L400 Radio
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As can be seen in Figure 3, Base Station antenna height is key to RTK performance. When installing your Base
Station, find a location on a structure, preferably at the highest elevation available.

At 2m (6ft) base antenna height above ground, typical RTK distance performance is approximately 8 km (5 mi).
However, as you raise the Base Station antenna, this range improves dramatically. At 20 m (65 ft) above
ground level, Rovers can expect to typically receive RTK corrections at distances up to about 28 km (17 mi).

It is important to use high quality RF cable at the Base Station. Hemisphere GPS provides high-quality RF
cables in standard lengths of 15, 30, and 45 m.

Normally, the A221 will be located close to ground level, while the 400 MHz UHF antenna will be mounted on a
structure several meters above ground. This requires a fairly long run of cable. Figure 4 illustrates the typical

degradation in distance performance (for four different Base Station antenna heights) as you use longer runs

of RF cable.

Typical Base-Rover Communication Range vs Cable Length
Based on CCIR Path Loss Model - Plots show distance vs cable length for four diffes<iwase antenna
heights. Transmitter is 450 MHz at 3W. Rover antenna height is 3m

70
L N Y
! u “‘%
r L] 8,
& ]
\ n l\ a —+-5m base
- L= ® 10mbase [
#-15m base

\ -- z\ = T ] o 20m base
N

0 5 10 15 20 25 30 35 40
Distance (km)

(%]
(=1

Cable Length (m)
s
PE
- L
o
="

3 8
o ad

I.I
.I

o

Figure 4: Typical RTK distance performance vs. RF cable length at base station for four base station antenna
heights above ground
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Displaying and Editing A220 L400 Information via the Outback S3

The Outback S3 provides an easy-to-use interface that allows you to select a radio within an A220 and set that
radio’s mode of operation and frequency.

Note: You must connect the A220 to the S3 and power on the A220 before accessing the setup menu within

the S3.

Step

Screen Item
(when applicable)

1. Power on the S3.

appears.

2. On the main screen press the GPS screen tab. The GPS Details screen

-6.50 hro. GPS
SHAS 1: AUTO Choose GPS Apploation

SBAS 2 AUTO

side of the screen.

4. Under GPS Sources press A220. The Radio button appears along the right

Local Teme
-6.50 hro. GPS Source:

My EE

SHAS 1: AUTO

Part Number 875-0285-000
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Step

Screen Item
(when applicable)

5. Press Radio. The Radio screen appears. Microhard L400 appears in the
Status field (non-editable). The Display Mode and Frequency fields are
editable.

6. To set the radio mode:

a. Press the Radio Mode field.

Radio Mode

b. Inthe Radio Mode window select the desired mode and press OK.

7. To set the frequency:

a. Pressthe Frequency field.

Frequen
461.0250 WHz|

b. In the Edit Microhard L400 Frequency window use the Up and Down
Arrow buttons to set each segment of the frequency value and press OK.

Part Number 875-0285-000 é)
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Obtaining a License

Paperwork varies by country. The following sections provide basic instructions on obtaining and filling in the

forms and include sample forms for the US, Canada, and Australia.

U.S. License

PNXIZEDITER You must obtain a valid radio license for your jurisdiction before using the A22X with L400 radio.

To obtain a U.S. license you must first register with the Federal Communications Commission (FCC). You can

then login and file your application electronically.

For help on applying for a license, go to http://www.fcc.gov/Forms/Form601/601.html.

Use the following steps as a guideline to register.

Step

Screen Item
(when applicable)

1. In a web browser navigate to the Federal Communications website at:
http://wireless.fcc.gov/uls/index.htm

The main Universal Licensing System page appears.

@ rCC Universal Licenaing System {ULS): ULS Home - Mazilla Firefox
Dle [de Yiew Higiory Bookmarks Yook Help
+

werriang Sysbem ARSE L.,

Announcing a new FCC.gov
Tell us what you think and help shape the future =

Universal Licensing System

ECC » WTn =

Search the FUC:
{ GO
Hels - Advanced

Eae 1 I
3

§is

ULS Home

re coerating propery.

(@REGISTER 7 To use

@LOGIN
i (@UCENSES
Downtime Schedube
£A0
Broceasing UIabes

By Serices
Beleuses

o downtimes scheduled,

2. Click REGISTER.

ULS Online Syste

Part Number 875-0285-000
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Step

Screen Item
(when applicable)

FEC » ULS » FEC Ragistration
FCC Registration
1f you wigh to conduct business with the FCC, you must first register through the FCC's COmmission REgistration System (CORES)
Upan registration, you will be assigned a FCC Registration Number (FRN). This number wil be used to uniquely identify you in all
transachions with the FCC.

lews ralaages related to the FOC Registration Number,

[ Selecloneoltheloliowing: ]
Beunster and receive Update yuur regsstratiun Search for puliic
’M_!.N'F -}lnlw.mu!.im 'mmm

(@REGISTER (@ LPDATE (WSEARCH )

Customer Service
Erggugntty A3ked Questioes Egrms Boquiring an ERN Erevpcy Slatoment ECC Home Pagg
FRN Help Line: 877-480-3201 (Hon.-Fri. 8 a.m.-6 p.m. ET)
The FAM Melp desk has a dedicated staff of customer service represantatives standing By to answer your questions or concems,
You can also gmail the PN Help desk with your guestions and concems.

3. Click REGISTER to start the registration process and receive your FCC Registration
Number (FRN).

$ Reaister and receive
your FRN

(@REGISTER )

[EEC » FOC Ragistration « FCC Site Man

FRN Registration
e

Are you Fegistenng as a butingss of as an individual?

& 4 pusness (e.9., corporation, partnership, govemment agency, etc)
An mdnndual

1% your cantact address within the United States of its termitories?

@ yes
HNo
Customer Service
Ersguently &3ked Ouestions Eqrms Sequinng an FLY Erivacy Siatement ECC Home Pagg

FAN Help Line: B77-480-3201 (Mon,-Fri, § 2.m.-6 pm, ET)

The FRN Help desk has a Sedicated stalf of customer
fou can slso gmad the F3

representatives standing By £ SASWEF YOUP SUESTIONS £F CONCEMS.
o desk with your questions and concems.

4. Select your registration type and location and then click CONTINUE.

(CoNTINGE |

Part Number 875-0285-000
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Step

Screen Item
(when applicable)

FRN Registration
' -

Register a Domestic Business

Business Type: | Fegural

Rusinass Name: *

IF yousr busindss has an Emploser 1dentification Mumber or Taxoayer Identification Number . enter it here:

Subtype: Aginistration «

If your business does net have an Emplover Jdentfication Numbar, select a reascn;

‘Contact Infermation

Organization:
Salutation: -
Middle Initial:

Suffee;

Address Line 1:*

FRH Password

Enter a 6- to 15-character case-sensitive password of vour choice. For advice o0 how 1o chooge 2 seoure password,
dick here,

Password:*

Personal Security Question

Plaase selact 2 Personal Security Question type and provide ks cormespanding answer. I you wish to provide your
own queshon, please select Custom Question Type... from the dropdown and enter your custom question in the

space provided.

Personal Secunity
Question: *

Custom Personal [
Security
Question:

Position: *
First Name:

Last Name:

Address Ling 21

State:* ALAEAMA

Phone:* et

Emad:

Reenter Password: *

« PSQ Answer:*

5. Fill out the registration form and click SUBMIT. You are only required to fill out those

fields that are noted with an red asterisk *.

(suamT)

You are issued an FCC Registration Number (FRN) at this point. You can now apply for your license.

Part Number 875-0285-000
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Canadian License

PNXIZEIITER You must obtain a valid radio license for your jurisdiction before using the A22X with L400 radio.

In Canada, licensing is administered by Industry Canada. A sample of the application is provided below.
Contact Hemisphere GPS for assistance.

Use the following steps as a guideline to obtain a license.

Screen Item

Step (when applicable)

1. In a web browser navigate to the Industry Canada website at:
http://www.ic.gc.ca/eic/site/ic1.nsf/eng/home
The main Universal Licensing System page appears.

ayersiVEREL I

VATERLOO

- m3s Feacy B
* Emal Ucdaies £
L
o Headiines

S

in Canada’s

Waterloo, Ontana
March 15, 2011

Mast Requested Services

+ Canadian Trade-marks

= Canada Smal Buginess Fnancng Program
» Saaech for 3 Fade 1parabon

= Bankrupby and Insohency Records

= Canachan Company Capabibi

+ Irade Dafa Onine
* S Insdug Uy SRluing

2. Click Programs and Services and then from the expanded menu click Radio,
Spectrum and Telecommunications. The Radio, Spectrum and
Telecommunications page appears.

Programs and

Services

Y

Radio, Spectrum and
Telecommunications
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Step

Screen Item
(when applicable)

'] ¥ Indntry Canada Site - Racke, Spectsum - |1k P

P it e e el e el ol eng T 00077 R

[le [dt Yiew Higtory Bookmarks Took bl |

Bussness Tools and
Resources

Campany Diredaries
Congumer
Information

Economic and Market
Research/Statistics
Electrons: Commence.

Erviranmant and
Sustainabiity

Financang

o 8

- {20 - Google A

Industry Canada

Mtact Us [Haip

Radio, Spectrum and
Telecommunications

i s and carporats praries for
tide ok descnotons  qggona.

informad! Bacenys Industry.

Amaleur Radio Service
Tha Amateur Rade Service section provides information
and respurces for Amateur Radio Dperatons and people
whe want to bacoma ane.

+ Amateur Cortification — Fact Shoet

* Amater B m Gerier

. 0
* BIC-64 - Addresses and Telephong tumbars of
Eegional and District Offices

Irrsvation,
Easnarch, Scinnce
e Tachralogy

Intellectual Property

Net-far-Profit
Crganizstions

Bags. Snestrom and

Canada; £ Rural £; di
As part of Canada’s Economic Action Plan, $225 milion
was provided to Industry Canada aver thres years to
develop and implement a strategy Lo extend broadband
coverage to as many unserved and undarsansed
households as possible, begnning n 2009-2010,

Draadband Internet Maps Antanna
Industry Canada i undertaking an Sxtensive Mapping Towers

exercise m order bo develop a comprehensive

Ragicrsl and Rural
Development

g o covarage across Canada.
= Naticrial Brosdband Maps
» Tall Us A ¥ armay Accas

Spectrum Auctions
Fanadian starion sl fenanization fontha LLLEMO T

3. Scroll down and click Spectrum Management and Telecommunications. The
Spectrum Management and Telecommunications page appears.

and services
and
+ Broadeasting fe.a. diaital radio braadeasting. diaital

L and

[le [de Yiew Higtoy Bookmarks Jock Help
e o ~ L ]

| # Spectsum Mansgement snd Telecom..

e it et gt - 0|3 Gl

ptact Us [Heip

Industry Canada > Rad, Spactrum and Telecommunications > Spectrum Management and Telecommunications

Industry Canada Featu

Plan 2010-2011
Induzry Canada's strategic
jectives, workforce renewal
In the News and corporate priarities for
2010-3011.
» Comments Recenod on Gazette Notice SMSE-005-11—
Decrons on @ Band Plan for Brogdband Rado Sernce Stary informad! Bacers Industry.
Qoo i gl 2 = - d

wdales.

Stay Informed

= 555 Feecs £ Imew

Eramework 1o License Spectrym n the Band
2500- 2690 MHZ Hew

. menents on ice SME)

T o : » Eonail e O
the 700 MHz Band aod Sspects Belated 1o Commarcial
Mibie Soteimen Sk

= Gamgtle Novce DETE-002-11 = Faulion Lo the
Govamor in Coundil Conceming Telecom Dacision Spectrum Auctions
LRIC 2010-505 e

.G = @ fegh

Gazetie Notice SMSE-009- 11 — Extension o the Reply
Lomment Pened for the Consultation on 3 Policy s
work | Mi4z Gand an

felated to Commercial Mobile Spectrum es

= Conada a0 Qthar Belated lisues

SpPeCium Suchicn
Mew

= Framework lor Soecloum Aucbouan Cansda mew | S5

f

4. Click Official Publications. The Official Publications page appears.
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Step

Screen Item
(when applicable)

Frangais 2
Industry Canada > Radia, Spectrum and Telecommunications > Spectrum Management and Telecommunications >
Offical Publications

.
.
. Lcwlabﬂn Regulations. and Treaties
= Bohows |
+ Erocedures |
= Standardy
Forms
. o
f * Radiccom r
Guidelines
. fur_th Mygsurement of Radw Erequuncy Falds 98 Froquuncies flem 1hHs )
HE . October 2005
= Guidelines for the Protection of the General Public in Cempliance with Safety Code &
(@-02] bclober ZDD"
* Guidali & with the i i
1] K\.r\..l--\.'l angd Utnlopmq.nt (GA:-03). April 2007
Channal Loagng Guideknes [GL-04), February 2003
* GL-05 - Intenm Tachnical Guidelines for Remote Rural Broadband Systems Operating
m the Band 512-698 MHz (TV channels 21 to 51), Issue 1. March 2007
Rescinded March 2010 (Rafer to B55- 196 and 5858-300.512) =
5. Under Forms click Radiocom. The Forms page appears with the Radiocom section E
orms

visible.

Ble [de Wiew Higtory Bookmars Jook Help —
1 # Spectrum Managemert and Tetecom.. = [ . Spectnum Management and Telcom.. = | + |

e site s gt il eng 1] e

(Updated, May 17, 2010)

5200 Commitmant F
Radiocom
- 2365: Application for Licence to Install and Operate a Radic Station in Canada
Updated, Apri 2010

updated, January 2010

7: Application tor 3 L ] : g 5 in an Awcr;
fegistered in Canada
Updated, September 2008

nfurmatin
Legisiation, 1C-2378: Application for 3 Maritime Mobile Radio Station Licence for a Valuntarily Fitted
R and Ship

Replaced By 1C-3030

: dgphegtion an
Updated, October 2008

1C-2392: Apphication for a Licence to Install and Operate 3 Transmitting and Receiving
Station on Board a Compulsanly Fitted Stip Regstered or Licensed n Canada
Replaced By 1C-3030

1£-2420; Rackoc and Brosdcashing Antenng Systems Attest,
Updated, August 20, 2009
fer I
Transport Canada
NAY CANADA
Date Modfied: 2010-05-26 -~ gL and »
Ton of naoe

6. Click the 1C-2365 link (circled in previous step). The IC-2365 page appears.
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Step

Screen Item
(when applicable)

[l [de Yiew Moy Eockmarks Tooh Melp

! !Tspnnmn.n.gm.mc #nd Tebecom... LmMMMTm " :J_ -

‘f’- ity st e gt himi [IiE | . Al
W L B Canadi '

Contac ~[Heip ] canada.qc.ca
Industry Canada > Rada, 5 emmunications > Spectrum Management and Telecommunications >
Offical Publcations > Forms

IC-2365: Application for Licence to Install and Operate a
Radio Station in Canada

If the folawing document is not accessible to you, plaase ontact us to obtain ather
appropaate formats,

5: Ap v for
(POF, 526 KB, 3 pages)

* Towviaw the attachment (IC-2430), please click here:
IC-2430; Sadecommumcaton and Sreadcasting Antennd Systems ALLestation
{PDF, 15 kB, 1 page)

To access the Portable Document Format {PDF) version, you must have a PDT reader
installed. If you do not already have such a reader, thare are numercus POF readers
available for free download or for purchase on the Internet:

» fdobe Ba;
= Eomt Reader
» xpaf

* eXPert PDE Reader

7. Download the IC-2365 form.

Note: For help on filling out and submitting the form, contact your Industry Canada
Regional Office. For a Regional Office near you, visit:

http://sd.ic.gc.ca/engdoc/help/about_contact.html

Part Number 875-0285-000

Supplemental Release Notes

) A22X with Microhard L400 Radio

23 of 26




Australian License

PNXIZEIITER You must obtain a valid radio license for your jurisdiction before using the A22X with L400 radio.

To obtain a license in Australia you must complete and submit the following forms:

e ACMA form — R057 - Application for apparatus licence(s)
e ACMA form — R077 - Additional station information

Both forms are available from the Australian Communications and Media Authority (ACMA) website.

Use the following steps as a guideline to obtain a license:

Screen Item

Step (when applicable)

1. In a web browser navigate to the Australian Communications and Media Authority
(ACMA) website at:

http://www.acma.gov.au

The main ACMA page appears.

@ ACMA - Home page - Mesils Firetor [ ) i |
| Dl [de Ve Hitory Bockmarks Jock bHelp

{‘ k O it et e gere s WERHOMEPAGE/pe= HOME - _" ’IJ “

A

COIMALT MFO LB SAR SITE WA
\ <= _
% Tacma p—
Atran o | "

communicating | faciftating | reguisting

For the putilic: @ ACMA corporate? @ Broadcasting? @ Internet?

B adinfrequency spectnam? @ Telecmmmanic ations : )
RadComms’
201

I More efficient use of -l LA
g spectrum on the rnd
| roricenssss & maustrys agenda for Wiae
L & - - malerial
i SR RIS RadComms 2011

g ™

Aot ACMA:

The &
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Step

Screen Item
(when applicable)

2. On the left side of the page rest the mouse over Forms and online systems and then click Radiofrequency

spectrum forms.

@ ACMa - Haome page - Mozlla Firetax
e [de Yien Hytory oo

& ACMA - Home page

P T b WER -
|

U . ‘ <

o AV
Ammrelien Comprasms: ACHA forme
Brosdcasong

Tor kcanaesn & mdustry: Thconumunications

Licanging & requlaten

e B techmizal Registers
quirements

Smartrumbers® suctions

Content requirements

BuStreguEncy Bpectam

Reguter of
Aadincommunicitions

Searthable Licence Ragister
Data sales

Azcredned Persen Orling
Submissicn System

i/ wewacma gov.au/ WIB/STANDARD pex ACMA_FORMS SPLCTE

For the putiic:
Meoadcasting farma sncy sqmctrum? @
Haw regulaticon warks
Broadcaiting regutens
" Cortent B adverbaing 3
i :nt use of
| Cormurmar & cammnity
sdvice Spam repartng n the

Telecommunications forms: 5 2071

~
I'R!C‘m‘ﬂh
2011

e e
enling

T rapion
abuse WO

material

The Radiofrequency spectrum forms page appears.

communicating | faciiftating | reguiating

About ACMA: fo

Hame

Do you onby wark...

Internet

Spam reparting

Teleeommunseations @

Telezommunizationg
forms

+ agistars

« Brnastnumbaes® aucticrs
Radioérequency spectrum

of
mmunicaticns

&

Searchable Licence
Register

ral infurma

B Publishing

o ACMA farms o v

sl and reurn addn

 Apparatis Licemsing

* Appeals and Reviews
+ Certificates of Proficiency

Compliance and Lalselling

= Class Licmmsing
* Data Sales

* Interference

Low Power Open Narrowcasting complaints

[IPTT—

* HonStandard Deviees
* Register of Radiacommaunications Licences
= Spectrum Licensing

Current spectrum licence allocations

Form  Form it
Mo,

[ Loy e A

equency spectrum

Contacts

|8 £mad: Communications
& Publishing
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Screen Item

Step (when applicable)

3. Scroll down the page and download the appropriate forms (R057 and R077) in either Microsoft Word or PDF.

Sbmission Sysem

Form  Form title FOF  Word
No.

Apparatus Licensing

53kb | 338kb

1aukh 410kl

164kb  445kh

5 lierce(s) 117kb 111kb

43kb | 355kb I

16kl 109kl

Takh | 347Rb

Appeals and Baviews

mar s gl i £ dhecis EFLL | 4%kh

4. After filling out the forms submit to the addresses listed on the forms.
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