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1 Overview

The purpose of this user guide is to demonstrate the use of the R8000, R8100, R8200, or R8600
communications system analyzer for testing DMR radios configured for Tier III (trunking)
operation. The DMR Tier III test mode on the R8x00 is designed to support devices configured
to meet the DMR Tier Il standard as defined by ETSI TS 102 361-4 v1.11.1 (2021-01)
“Electromagnetic compatibility and Radio spectrum Matters (ERM); Digital Mobile Radio
(DMR) Systems; Part 4: DMR trunking protocol.”

Note: Devices configured for manufacturer specific proprietary modes of operation will NOT
work with the Astronics DMR Tier 11 test mode.

The testing is performed with the radio in operational (trunking) mode. To accomplish this, the
R8x00 mimics the network programmed for the selected radio channel. When the radio is
powered up or switched to the selected channel, the device will register with the R8x00 and the
R8x00 will be ready to test Transmitter (Tx) and Receiver (Rx) functions. Therefore, UUT
testing is performed in the same manner as a device operating on the Tier III network.

The DMR Tier III test mode provides verification of the following operations:
1. Registration of device to network.

¢ Confirmation of device programed network model, net ID, site ID, and Color Code
(CC).

e Confirmation of selected base station uplink and downlink frequencies.
2. Identification of radio ID and channel assigned group ID.
3. Tx physical layer measurements (instantaneous and averaged bursts).
e Power level (dBm)
e Frequency error (Hz)
e Symbol deviation (Hz)
e Frame alignment (micro sec)
e FSK error (%)
e Magnitude error (%)
4. Rx device sensitivity while in DMR Tier III operation.
Testing of selected call types (both Tx and Rx).
e Group call
e Private (simplex) call — hook and no hook
e Emergency — group and private
e Ambient (must be allowed in radio configuration)

e Phone call

FCT-1391 Ver 1.0 DMR Tier lll Operational Testing User Guide Apr 25, 2024
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6. Send and receive text messages (short message service) in DMR Tier III standard mode
only.

7. Test Dynamic Group Number Assignment (DGNA)in devices configured to accept Over-
The-Air (OTA) DGNA.

The DMR Tier III test mode is not intended to be broadcast over the air. For accurate
measurements and to prevent any network interference, the test technician must have a direct
RF connection from the antenna port of the radio to the RF In/Out port of the R8x00.

Note: When testing a portable or mobile device, only connect the device antenna port to the RF
In/Out port of the R8x00. NEVER connect the device antenna port to the R8x00 antenna port or
RF Gen Out port.

The descriptions and figures in this user guide are based on an R8100/R8200/R8600 running
software version 4.6 or later and the following option enabled:

DMR Tier III MS (R8-DMR_T3MS)
In some cases, the text will reference the R8100 O&M manual which can be found online at
www. freedomcte.com.
Reference 1)

FCT-1366C — R8100 Series Communications System Analyzer Operation’s Manual. Freedom
Communication Technologies

The R8000 also fully supports the DMR Tier III test mode and can perform all the same tests
and functions as the R8100/R8200/R8600 units, but the user interface is organized differently.
Most of the figures in this user guide will be from the R8100 user interface. Periodically,
figures from the R8000 will be shown as reference.

2 DMR Tier III (ETSI Digital; Mobile Radio)

The DMR Tier Il Test Package option allows testing of subscriber radios compliant with the
ETSI Digital Mobile Radio (DMR) Tier III trunked radio transmission protocol. DMR radios use
a digital transmission format employing Four-Level Frequency Shift Keying (4FSK)
modulation with a channel access method of Time Division Multiple Access (TDMA)
technology with two slots per frame. Pressing Test > Test Mode > DMR Tier III MS initiates
the DMR Tier III MS test mode. On the R8x00 main display, the Standard Mode Audio Zone
and Audio Zone soft keys are replaced by a DMR soft key and DMR specific content (see
Figure 1 and Figure 1a). In addition, a variety of displays are available in the Display Zone and
a DMR Tier III MS Status display is automatically selected in Meter Zone as a convenience.

Note: The DMR Tier Il test mode on the R8x00 series is designed to support testing user
devices configured to meet the DRM Tier 11l standard as defined by ETSI TS 102 361-4 vi.11.1
(2021-01) “Electromagnetic compatibility and Radio spectrum Matters (ERM); Digital Mobile
Radio (DMR) Systems, Part 4: DMR trunking protocol.”

Devices must be configured for DMR Tier III operation and NOT a manufacturer specific
proprietary mode of operation. For example, the Motorola Capacity Max Advantage system
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type will NOT work with the R8x00 series DMR Tier III test mode, but the Capacity Max Open
System and Capacity Max Open Radio system types will work.
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Figure 1a — Main Screen in Duplex Mode After Selecting DMR Tier III MS Test Mode

2.1

(R8000)

DMR Transmitter Tests

These tests are performed with the R8x00 in Duplex Mode (see Figure 1 and Figure 1a). While
the radio is in transmission, the R8x00 continuously measures the quality of the transmitted
4FSK signal over the 132 symbols (264 bits) that comprise an entire DMR TDMA burst.

The quality measurements are made on each inbound (uplink) data burst as well as each
inbound voice burst. Therefore, each inbound voice burst (A to F) of each superframe is

measured. The inbound data bursts are measured on the control channel (registration, SDS,

DGNA, etc.) as well as on the traffic channel (Push-To-Talk (PTT) release, call clear down,

etc.).
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Figure 2a — Zones in Duplex Mode (R8000)
2.1.1 RF Zone

Input Level

Displays the average power in the specified burst of the synchronized TDMA slot of the
received signal.

Note: Although Input Level is used for Squelch, Squelch has no effect on measurement updates.

Note: When the RF input power on the RF In/Out port is above +20 dBm (100 mW), the R8x00
uses a broadband power detector for the measurement. The Input Level field in the RF Zone
changes to Power Meter to indicate this measurement mode.

Note: The TDMA transmission alternates between a used and unused time slot, so the RF Zone
field will switch between the two. An unused slot has no power, so the display will flash
between Input Level and Power Meter. In this condition, the Input Level reading should be used
because null slots can cause the Power Meter indication to read right on or approximately 3 dB
less than the power in the used slots.

Note: If the switching between two readings is undesirable, changing the Input Source
parameter from Auto to Input Level will force the reported reading to Input Level.

FCT-1391 Ver 1.0 DMR Tier lll Operational Testing User Guide Apr 25, 2024
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Freq Error

Displays the frequency difference of the received DMR transmission carrier minus the R8x00
Monitor Frequency.

Attenuation

Attenuation in Figure 2 and Figure 2a is not highlighted, which indicates automatic attenuation
is disabled, and the user can manually set the attenuation level. When entering DMR Tier 111
test mode, the default attenuation value is 40 dB. Manual attenuation is preferred for TDMA
signals, as automatic attenuation can cause problems. However, automatic attenuation works
well for continuous signals.

Note: For other standard RF Zone settings, see the appropriate sections in the O&M manual.
(Reference 1).

2.1.2 DMR Tier III MS Zone

A portion of the DMR Tier III MS zone displays the network setup the user has configured in
the Channel Plan configuration window. The channel plan can be entered for each network
programmed on the radio or can be pre-configured and saved to a file for later use.

The following items in the DMR Tier III MS zone display information set in the Channel Plan
configuration window, which is explained in detail later.

Each DMR Tier III network is uniquely identified by the following parameters: model type,
network ID, site ID, and color code.

The following sections discuss the DMR Tier III MS zone measurement displays.

CFG

When a non-default configuration is in use, a green flag labeled “CFG” is displayed in the
DMR Tier III MS zone. Changes to the default configuration should be rare. If testing with a
Motorola Capacity Max device, see Appendix 4 — Power User Feature of DMR Tier III Test Mode.
Plan

Displays the name of the saved channel plan in use. If there is no saved channel plan in use,
then the field will be dashed ( ).

The channel plan is configured under the Channel Plan ... soft key settings.

Model

Displays the network model. Network models are identified by one of four size settings: tiny,
small, large, and huge.

Note: The network model selection changes the number of bits available for the Net and Site
fields.

The network model is configured under the Channel Plan ... soft key settings.

FCT-1391 Ver 1.0 DMR Tier lll Operational Testing User Guide Apr 25, 2024
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Net
Displays the network identity. The following lists the net values for each type of model:
Tiny: value set from 0 to 511
Small: value set from 0 to 127
Large: value set from 0 to 15
Huge: value set from 0 to 3

The network identity is configured under the Channel Plan ... soft key settings.

Site
Displays the network site identity. The following lists the site values for each type of model:
Tiny: value set from 0 to 7
Small: value set from 0 to 31
Large: value set from 0 to 255
Huge: value set from 0 to 1023
The site identity is configured under the Channel Plan ... soft key settings.

cC

Displays the four-bit color code (0 to 15) of the synchronized TDMA slot of the received signal
transmission. CC is digital ID information equivalent to Continuous Tone Coded Squelch System
(CTCSS)/ Private Line (PL) and Continuous Digital Coded Squelch System (CDCSS)/ Digital
Private Line (DPL) of analog FM radio systems. Correct CC is required for access to the DMR system.

CC is configured under the Channel Plan ... soft key settings.

Ch#

Displays the assigned channel number of uplink/downlink frequencies for the control channel
as defined in the radio network configuration for the base station. When the radio is
programmed, the user can choose either a fixed channel plan or a flexible channel plan for the
device frequencies. The fixed channel plan assigns logical channel numbers calculated from a
defined base frequency, from frequency separation between adjacent channels, and from duplex
split. The flexible channel plan allows the user to select Tx and Rx frequencies directly for a
selected channel number. In either method, the logical channel number for the pair of
frequencies in use by the radio for the network control channel must be configured in the
channel plan on the R8x00 unit as this will also be used for voice channel testing and will be
displayed in the DMR Tier III MS zone.

Note: The R8x00 does not use the channel number to calculate base station frequencies, but it
will supply this value to radios that need it to set the voice frequencies. The actual values of the
control channel frequencies must be entered in the channel plan, and the “channel number”
defined for the control channel frequencies must also be entered in the channel plan.

The channel number is configured under the Channel Plan ... soft key settings.

FCT-1391 Ver 1.0 DMR Tier lll Operational Testing User Guide Apr 25, 2024
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Group

Displays the group address. Group address is the default group attached to the R8x00. The
Mobile Station (MS) may call this group with a service (talkgroup short data or voice talkgroup
call) without having registered this group before. This value is not an individual call ID.

The R8x00 does not list this group ID in the Select Group submenu, but the R8x00 can call the
group ID by using the Custom Group ID field to set the same value.

The group address is configured under the Channel Plan ... soft key settings.

P. SS1

Displays the private Short Subscriber Identity (SSI) address used as the source ID for individual
calls, phone calls, and text messages sent from the R8x00 to the UUT. The MS can also use this
ID to call to or send individual text messages.

The private SSI address is configured under the Channel Plan ... soft key settings.

Mode

The two base station modes of operation available are normal-aligned and fallback-aligned.
Both modes use aligned or offset channel timings.

The difference between normal-aligned and fallback-aligned is that in fallback-aligned mode,
the base station loses the backbone connection to the network infrastructure.

The fallback-aligned mode is indicated to the MS because the MS will only reach another MS
locally camping in the same BS. MS camping in another BS belonging to the same network will
not be reachable. The MS indicates a drop to fallback-aligned mode to the operator on screen or
by LED. Normal-aligned indicates the BS has a backbone connection to the network.

BS mode is configured under the Channel Plan ... soft key settings.

Call Type

Displays the type of call that will transmit from the R8x00 when the Call Mobile soft key is
selected.

The call type is configured in the Call Type soft key drop-down menu.
The following are the available call types:
Group — Call to selected group number.
Simplex (no Hook) — Call to mobile SSI as private.
Simplex (Hook) — Call to mobile SSI as private, user must accept.
Emergency (Group) — Call to selected group number.
Emergency (Simplex) — Call to mobile SSI.
Ambient — Call to mobile SSI.
Phone Call — Call to mobile using private SSI or phone number as source.

FCT-1391 Ver 1.0 DMR Tier lll Operational Testing User Guide Apr 25, 2024
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GenPort RFIn/Out
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Playback

Displays the selected mode of operation when the R8x00 sends voice data to the UUT.
Playback is configured via the Playback soft key.

The available playback selections are:

Voice — Plays recently recorded voice from radio transmission. If no recorded voice is
available, then none will be looped back.

400Hz — Plays continuous 400Hz tone.
800Hz — Plays continuous 800Hz tone.

1 kHz — Plays continuous 1kHz tone.

1.6 kHz — Plays continuous 1.6kHz tone.
2.4 kHz — Plays continuous 2.4kHz tone.
1031 Hz — Plays continuous 1031 Hz tone.

Note: The 400Hz tone is also used as brief tone divide between “Voice Call Playback”
and “Voice Call Hangtime.”

D- Display Mode Normal
Marker:

Selected Group

Text Msg  Individual 16 bit
ASTRONICS

Symbol Dev 1919.4+

Frame Alignment 85.40 us
No Preset Loaded

Figure 4 — Playback Selections

Selected Group

Displays the active group number that will be called if the call type is Group or Emergency
(Group).

Selected group is configured under the Select Group soft key settings.
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Plan "
Model Small Ch # i
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Figure 5 — Selected Group

Text Msg

Displays the current message type, text message format, and the text message that will be sent
from the R8x00 to the UUT when the Send Message soft key is selected.

The balance of reported information in the DMR Tier III MS zone are physical layer
measurements made while the UUT is transmitting. The following measurements are actively
updated while the radio is in Tx operation, but will freeze at the last reported values when radio
transmission stops.

Symbol Deviation

Displays the symbol deviation estimated by averaging the normalized frequency deviations at
symbol times. The normalized frequency deviation is computed as the ratio of the actual
frequency measurement at a given symbol or deviation state to the corresponding symbol value.

For verification, the technician should obtain proper symbol deviation from the manufacturer
specifications for the radio under test. The nominal value based on the ETSI Digital Mobile
Radio standard is 1944 Hz.

Frame Alignment

When in trunking operation, the radio synchronizes its transmission to the BS transmission in
time and frequency, so the radio timing depends on the BS. Frame alignment allows the
operator to see the timing of the radio in dependency to the BS transmission. This time offset
between the downlink and uplink sync pattern as measured by the R8x00 is called frame
alignment. In other words, the frame alignment specifies the time offset between BS
transmission and MS transmission and reflects the MS capability to synchronize in time.
Measuring frame alignment is important in trunking because if the MS transmits too early or
too late, it may disturb the time slot boundaries, and this disturbs another MS transmitting in the
next time slot. These timeslot boundaries are also specifying the limits. There is a 2.5 ms guard
period between consecutive time slots. The MS should not exceed that.

The frame alignment measurement unit is microSeconds (uS).
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FSK Error

Displays the root mean squared (rms) spread in percentage error as computed from the
measured symbols to the calculated symbol deviation measurement in the specified burst of the
synchronized TDMA slot of the received signal.

Magnitude Error

Displays the average envelope magnitude over the burst interval subtracted from the envelope
magnitude of the sample at the decision point in percentage.

2.1.3 DMR Tier III MS Zone Soft Keys
The following sections describe the DMR Tier III soft keys.

Select Plan
Provides a drop-down list of prebuilt channel plans that are already saved on the UUT.
Selecting one of the available plans will immediately load that plan and reconfigure the mimic
network to operate using the selected plan.
Call Type
Opens a drop-down menu with a list of calls that can be initiated from the R8x00 to the UUT.
The following are the available call types:

Group — Call to selected group number.

Simplex (no Hook) — Call to mobile SSI as private.

Simplex (Hook) — Call to mobile SSI as private, user must accept.

Emergency (Group) — Call to selected group number.

Emergency (Simplex) — Call to mobile SSI.

Ambient — Call to mobile SSI.

Phone Call — Call to mobile using private SSI or phone number as source.

Call Mobile

Selecting this item immediately initiates a call based on the Call Type selection.

Select Group
Opens a drop-down menu with a list of group IDs that can be selected for a Group call type.

Note: Only visible when the call type is Group.

Custom Group ID

The user can input a group ID value here and then when the Call Mobile soft key is pressed, the
R8x00 will send a call to the set group ID.

Note: Only visible when the selected group is “CustomID(#).”
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Phone Number

Selecting this item will open a data entry field to enter the source phone number when a Phone
Call is initiated at the R8x00.

The number is used for calls initiated by the R8x00 to the UUT and for calls initiated by the
UUT to the R8x00. When placing a Phone Call at the UUT, the number being called must be
set in the Phone Number field to allow the call to be accepted and completed by the R8x00.

Note: Only visible when the call type is Phone Call.

Phone Call Type

Opens a drop-down menu to set the type of phone call that will be placed when Phone Call is
selected as the call type. The UUT must be configured to receive the selected type of phone
call.

The available Phone Call Type menu choices are:

e PSTN
e Line
e PABX

e Dispatcher

A phone call simulates a voice call to or from a terminal of a Public Switched Telephone
Network (PSTN) or Private Automatic Branch eXchange (PABX) network. The network is
connected via a gateway to the DMR network. If the mobile initiates a phone call, then it
addresses the PSTN- or PABX- terminal.

The DMR TIERIII test mode accepts the phone call if the PSTN- or PABX network address
sent by the mobile matches the “Phone Number” configured by user.

The test mode also always accepts calls to the Private SSI set in the Channel plan and to the
dispatcher gateway.

Normally, calls must be 4 characters or more.

See ETSI TS 102 361-4 V1.11.1 Chapter E.3.7. “Calls to Line Connected Destinations” for
more information on destination addresses.

Note: Phone Call Type is only visible when the call type is Phone Call.

Playback
Selecting this item will open selection of options for voice call payload to radio.

Note: This selection can be changed while a call is active.
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The available selections are:

Voice — plays recently recorded voice from radio transmission. If no recorded voice is
available, then none will be looped back.

400Hz — plays continuous 400Hz tone

800Hz — plays continuous 800Hz tone

1 kHz — plays continuous 1kHz tone

1.6 kHz — plays continuous 1.6kHz tone

2.4 kHz — plays continuous 2.4kHz tone

1031 Hz — plays continuous 1031Hz tone
Note: The 400Hz tone is also used as brief tone divide between “Voice Call Playback” and
“Voice Call Hangtime.”
Message Type

This parameter has a drop-down menu with the choice of “Status” or “Text” message to be sent
to the UUT.

Text message sends a user settable string to UUT.
Status message sends a numeric value to UUT. This may show up on the UUT as a notification.

Based on message type selection, additional soft keys will be available.

Message Destination
This parameter provides a drop-down selection of “Individual” or “Group.”

When “Individual” is selected, the message will be sent to the Radio ID that is currently
registered.

When “Group” is selected, the message will be sent to the “Group” ID selected under the Select
Group soft key drop-down menu.

Note: Messages cannot be sent to the default All Call groups. Ensure a valid Group ID is
selected.
Text Message

Text Message is a field that allows the user to create a message to send to the UUT. The
message is pre-loaded with a default of “ASTRONICS,” but this can be replaced by a user
defined message.

Note: Only visible when the message type is “Text.”

Save the setup as a preset to keep a user defined message.
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GenPort RF In:.-"Out

Attenuation 40dB Message

Destination

Input Level ==,==dBm

Freq Error
Deviati Text Message
A 5 TIRONITI|C|S

Model Small Ch #

Net 10 Group Send Message

Figure 6 — Text Message

Status Message
This parameter sets a numeric value to send to the UUT. The value can be set from 0 to 99.

i3

Note: Only visible when the message type is “Status.

Send Message

Sends wither a text message or status message. When the Send Message soft key is selected, the
R8x00 will transmit the current “message type” message to the UUT.

Text Message Format

DUPLEX - i Text Message Format

Frequency __Odem 8 hit 5l
Mon 403.025000 MHz
Gen 408.025000 MHz —

-10

Output Level -50dBm  __ Text Message

Mon Port  RF In/Out

Figure 7 — Text Message Format

Selects the choice of text messages as 8 bit or 16 bit. 16 bit is the recommended format and is
the default.

Note: Only visible when the message type is “Text.”

Channel Plan Configuration

Selecting the Channel Plan ... soft key opens the Channel Plan configuration window (see
Figure 8 and Figure 8a).
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Select Plan

Network Model Network

Model
Net ID

Site ID
Color Code 4
Downlink Frequency 408.025000 MHz
Site ID
Uplink Frequency 403.025000 MHz
Channel Number
Color Code

Group Address 28

Private SS51 13

More
BS Mode Normal-Aligned 1/3

Squelch Opens
=43.7 dBm

Figure 8 — Channel Plan Configuration Window (R8100/R8200/R8600)
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408.025000

403.025000

28

13

Normal-Aligned

Figure 8a — Channel Plan Configuration Window (R8000)

The Channel Plan configuration window is used to configure the network settings required to
match the live network settings that the UUT is programed to operate on.

The following sections describe the Channel Plan ... soft keys:

Select Plan (Channel Plan Submenu)
Provides a drop-down list of prebuilt channel plans saved on the UUT. Selecting one of the

available plans will immediately load that plan and reconfigure the mimic network to operate
using the selected plan.
Network Model (Channel Plan Submenu)

Network models are identified by one of four size settings: tiny, small, large, and huge.

Note: The Network Model selection changes the number of bits available for Net ID and
Site ID.
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Net ID (Channel Plan Submenu)

Network identity. The following lists the net ID values for each type of model:
Tiny: value set from 0 to 511
Small: value set from 0 to 127
Large: value set from 0 to 15

Huge: value set from 0 to 3

Site ID (Channel Plan Submenu)

A particular site within a network. The following lists the site ID values for each type of model:
Tiny: value set from 0 to 7
Small: value set from 0 to 31
Large: value set from 0 to 255

Huge: value set from 0 to 1023

Color Code (Channel Plan Submenu)

This field displays the four-bit color code (0 to 15) of the synchronized TDMA slot of the
received signal transmission. CC is digital ID information equivalent to CTCSS/PL and
CDCSS/DPL of analog FM radio systems. Correct CC is required for user access to the DMR
system.

Downlink Frequency (Channel Plan Submenu)

Downlink frequency is the base station or repeater transmission frequency value that the radio
test channel is configured to receive the control channel on. BS to MS frequency in MHz.

Uplink Frequency (Channel Plan Submenu)

Uplink frequency is the base station or repeater receiver frequency value that the radio test
channel is configured to transmit the control channel on. MS to BS frequency in MHz.

Channel Number (Channel Plan Submenu)

Displays the channel number (as defined in the UUT) of uplink and downlink frequencies for
the control channel in the network configuration. The radio channel can be configured as either
a fixed channel plan or a flexible channel plan for the device frequencies. In either method,
Channel Number sets the logical channel number for the pair of frequencies in use by the radio
for voice channel operation. The R8x00 will use the same frequencies for both the control
channel and the voice channel. Therefore, the logical channel number must be the same number
assigned for the control channel in the radio under test.
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Group Address (Channel Plan Submenu)

Group address is the default group attached in the DLL. The MS may call this group with a
service (talkgroup short data or voice talkgroup call) without having registered this group
before. This value is NOT an individual call ID.

Group address is set in the Channel Plan configuration window.

Private SSI (Channel Plan Submenu)

The Private SSI address is the ID used as the source ID for individual calls, phone calls, and
text messages sent from the R8x00 to the UUT. The MS can also use this ID to call to or to
send individual text messages.

Private SSI is set in the Channel Plan configuration window.

BS Mode (Channel Plan Submenu)

The two base station modes of operation available are normal-aligned and fallback-aligned.
Both modes use aligned or offset channel timings.

The difference between normal-aligned and fallback-aligned is that in fallback-aligned mode,
the base station loses the backbone connection to the network infrastructure.

The fallback-aligned mode is indicated to the MS because the MS will only reach another MS
locally camping in the same BS. MS camping in another BS belonging to the same network will
not be reachable. The MS indicates this condition to the operator on screen or by LED. Normal-
aligned indicates the BS has a backbone connection to the network.

Save Plan As (Channel Plan Submenu)

This selection opens an edit window for the user to type in a name for the currently configured
channel plan and to save to local memory.

Save As Selected Plan (Channel Plan Submenu)

Saves the currently configured channel plan to local memory, overwriting the currently selected
plan name.

Delete Plan (Channel Plan Submenu)

Opens the current list of available channel plans in local memory. The user can then select a
plan to delete from the list.

Import Plan (Channel Plan Submenu)

Visible when a USB drive is connected to an R8x00 USB port and a set of channel plans are
available on the USB drive. The soft key opens the current list of available channel plans on the
USB drive that can be imported to the local memory, either one at time or all at once.
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Export Plan (Channel Plan Submenu)

Visible when a USB drive is connected to an R8x00 USB port. The soft key opens the current
list of available channel plans in local memory that can be exported to the USB drive, either
one at time or all at once.

DGNA ...

DGNA is a method to add groups to the radio over the air. There are two different methods to
accomplish this and not all radio manufactures support DGNA.

The two methods are:
1) DGNA Address Mode

a. The mode permits up to fifteen 24-bit dynamic talkgroup addresses to be
assigned.

b. Currently supported by Tait radios.
2) DGNA Alias Mode

a. This mode permits one 24-bit dynamic talkgroup address and an associated alias
text string of up to 21 unicode characters.

b. Currently supported by Motorola (Note: Use Address Type “Device” for Moto).

Selecting the DGNA ... soft key opens the DGNA configuration window (see Figure 9 and
Figure 9a).
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Figure 9 — DGNA Configuration Window (R8100/R8200/R8600)
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Figure 9a — DGNA Configuration Window (R8000)

Depending on which method of DGNA is available for the radio, the available soft keys are
used differently. The following sections describe the available soft keys:

Address Source (DGNA Submenu)

Used to select Gateway or Device as the source ID for the DGAN command sent to the UUT.
Note: For Motorola Devices, Address Source must be set to “Device” for DGNA to operate.

Group ID (DGNA Submenu)

Sets a group ID number. This value is used for both Address Mode and Alias Mode. Once a
value is entered, the Assign soft key is displayed.

Name (DGNA Submenu)

Sets the alias name for the Alias Mode only. If a name is entered in this field, then when the
Assign key is selected, the R8x00 will send a command to set the Alias Group SSI. If no name
is configured, then the Assign key will send the value to the Address Group SSI list.
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Assign (DGNA Submenu)

Selecting the Assign soft key causes the R8x00 to send a dynamic group ID to the UUT. The
mode of send value will depend on use of Name above. If a name is entered, then the Alias
Group SSI will be sent. If no name value is entered, then an address Group ID will be sent.

Unassign (DGNA Submenu)

This soft key is displayed after a dynamic ID is assigned. Using the Unassign soft key will
remove the dynamic address from the UUT.

When the UUT supports the DGNA Address Mode, then use ONLY the Group SSI key to enter
a desired use value. When the value is entered, an Assign soft key will appear that when
pressed, will move the value to the column of assigned groups and transmit the group ID to the
radio. Later entering the same value at Group SSI will bring up an Unassign soft key to remove
a value.

When the UUT supports the DGNA Alias Mode, first use the Name soft key to create an alias
name that is placed into the Name slot of the Alias Group SSI. Then use the Group SSI key to
assign a group number. Once number is created, the Assign soft key will appear. Select the
Assign soft key to send the alias name and group number to the radio.

The value can be removed by setting Group SSI to same value and selecting the Unassign soft
key.

Radio Test ...

Opens a GUI menu with access to two built-in test features and a test results page that can be
output to a USB storage device.

Select Display

Opens the Tx Test, Rx Test, or Test Results windows.

The Tx Test window is seen in Figure 10 and Figure 10a.
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Figure 10 — Tx Test (R8100/R8200/R8600)
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Figure 10a — Tx Test (R8000)

Tx Test places an Ambient Call to the UUT to start radio transmission. Once the UUT is
transmitting, the test mode will average the measurement results for the configured number of
burst samples. The default is 100 burst samples.

Note: The R8x00 uses an Ambient Call to attempt to start radio transmission. If “Ambient” or
“Remote Monitor” is not enabled for the UUT, the user can also press and hold the PTT button
on the radio after the Tx Test > On soft keys are selected. Important: When using the manual
PTT for the test, the user must hold the PTT button on the radio until the total number of burst
samples is reached on screen.

The Rx Test window is seen in Figure 11 and Figure 11a.
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Figure 11 — Rx Test (R8100/R8200/R8600)
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Figure 11a — Rx Test (R8000)

Rx Test measures UUT sensitivity. When the Rx test is started, the R8x00 sends paging
messages to the UUT while adjusting the output power down in the defined step levels. Each
time the UUT responds to the R8x00, the test will take one step lower. When the radio no
longer responds, the Rx Test window will show the last good transmission level.

Start Level

Sets the power output level that Rx test will start at. Default is -110.0 dBm.

Step Level

Sets the power amount the test will step down at each iteration. Default is 1.0 dB.

Rx Test
Select Rx Test and press the On key to start testing.
Use the Select Display soft key to navigate to the Test Results window (see Figure 12).
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Figure 12 — Test Results (R8100/R8200/R8600)
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Figure 12a — Test Results (R8000)
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The Test Results window collects the measurements made while executing the Tx test and Rx
test. The information is arranged in a tabular format with open entries for the following inputs
from the user. When the USB drive is connected to the R8x00, the User will be prompted to
enter the missing information. Only after values are entered in Operator ID, Radio Model and
Serial Number fields will the user be able to export the results to the USB drive.

Operator ID

Name or ID information representing the technician performing the test.

Radio Model

Can be actual model number or combination of manufacturer and model number.

Serial Number

UUT serial number.

Clear Results

Erases all displayed measurements.

Export Results

This soft key is only visible after all fields have values and a USB drive is connected. When
selected, the system will output two files to the USB drive. These files will be named based on
the radio model, serial number, date, and time and will be located on the USB drive at
ASTRONICS\DMRTier3\TestResults. One file will be a .csv text file of the data in the Test
Results screen. The other file will be a bit map image of the Test Results screen only (no soft
keys).

Test Limits Table ...

Opens the Test Limits Table window that is used to set limits for both the test results report and
the Bar Chart window found in the Display Zone.

See Figure 13 for an example of the Test Limits window.
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Figure 13 — Test Limits

See the following sections for the available test limit settings:

Power Class (Test Limits Table Submenu)
Selection of power classes as defined by the DMR standard.
The following class levels are available:
IW, 5W, 10W, 25W and 40W.
Use of this value will adjust the RF Input Level Min and RF Input Level Max fields to the
values defined in the standards document.
RF Input Level Min and Max (Test Limits Table Submenu)

Resolution 0.1 dBm. Can be set by selection of Power Class or can be manually entered here.

Frequency Error Min and Max (Test Limits Table Submenu)
Resolution 0.1 Hz.

Symbol Deviation Min and Max (Test Limits Table Submenu)

Resolution to 1 Hz.

Frame Alignment Min and Max (Test Limits Table Submenu)
Resolution to 0.001 ps.

FCT-1391 Ver 1.0 DMR Tier lll Operational Testing User Guide Apr 25, 2024
Astronics customers ONLY 37



User Guide

FSK Error (Test Limits Table Submenu)
Resolution to 0.01 %.

Magnitude Error (Test Limits Table Submenu)
Resolution to 0.01 %.

Rx Sensitivity (Test Limits Table Submenu)
Resolution to 0.1 dBm.
2.1.4 Display Zone

Select Display (Display Zone Submenu)
While in Duplex Mode the following Display Zones are available and active:
e Spectrum Analyzer
e Eye Diagram
e Power Profile
e Distribution Plot
e Analysis Details
e Bar Charts
e Transaction Details

Each of these displays show information about the RF signal being received by the R8x00. See
the following sections for examples of each window.
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Figure 14 — Display Zone Selections and Spectrum Analyzer
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Figure 14a — Display Zone Selections and Spectrum Analyzer (R8000)

Spectrum Analyzer (Display Zone Selection)
See the full O&M (Reference 1) for details on standard controls of the spectrum analyzer.

Eye Diagram (Display Zone Selection)

The Eye Diagram provides a visual representation of the frequency shifts from one symbol to
the next where time is displayed on X-axis and deviations on the Y-axis.

The Display Mode field switches the display between Normal and Fade Away.
There is a significant delay when switching to Fade Away to fill in buffer.

FCT-1391 Ver 1.0 DMR Tier lll Operational Testing User Guide Apr 25, 2024
Astronics customers ONLY 40



User Guide

RF

Frequency
Mon
Gen

DUPLEX

Qutput Level

Mon Port

Gen Port

Attenuation

Input Level
Freq Error
Deviation

Dp
Plan
Model
Net
Site
cC
Call Type
Playback

Selected Group

Text Msg

Display Mode Normal

455.200000 MHz
450.200000 MHz

-50 dBm

RF In/Out

RF In;

R Tie

Huge Ch #

3 Group

1023 P. 551

9 Mode

Individual

ASTRONICS

Symbol Dev
Frame Alignment

FSK Error
Magnitude

Error

1913.8h.

-40.96us
1.16
0.21

ut

40 dB

36.033dBm
-21Hz

- ===Hz

KEN

1

15

13
Normal-
Group
Yoice

16777213

16 bit

TITMS Status Voice Call MS Sending...
g Voice Call Destination Group ID 24
Radio ID 10 priority 0 Hook g
Group ID 24

Select
Display

Display Mode

Squelch Opens
-100.0 d&m

(] MNoPresetloaded f |

Figure 15 — Eye Diagram (R8100/R8200/R8600)
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Figure 15a — Eye Diagram (R8000)
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Power Profile (Display Zone Selection)

The power profile display provides a power versus time plot of the transmitter for voice slot
only. The scaling and position of the vertical power axis can be adjusted to inspect greater
range or detail. Display functions and markers are available for advanced analysis. It is not
possible to “see” the empty slot as this test mode is focused on radio Tx only.

Note: See the Technical Specification: ETSI TS 102 361-1 Electromagnetic compatibility and
Radio spectrum Matters (ERM), Digital Mobile Radio (DMR) Systems, Part 1: "DMR Air
Interface (Al) protocol,” Burst timing.

DUPLEX g Display Mode Mormal Select
Frequency 7| vartical Maximum 50 dBm vertical Scale 10 dB/ di Display
Mon  403.025000 MHz
Gen 408.025000 MHz
Qutput Level -50 dBm I\}::;itli'::?lln
Mon Port  RF In/Out
Gen Port RF In/Out
Attenuation 40 dB Vertical Scale

Input Level 28.821dBm
Freq Error 54Hz
Deviation ===Hz Display Mode

Plan MOT1
Model Small Ch # 1
Net 10 Group 28 Marker Mode
Site 1 P.SS5I 13
cc 4 Mode Normal-
Call Type Group
Playback Yoice

Selected Group 0 Toggle

Text Msg  Individual 16 hit Marker
ASTRONICS
SymhiolDey 1922.7 v y  Status Voice Call MS Sending...
Frame Alignment 105.69us Incoming Voice Call Destination Group ID 56
FSK Error 0.64% gadion 239 priority 0  Hook

de Error 0.80-; Group ID 56

No Preset Loaded

Squelch Opens
-87.3 dBm

Figure 16 — Power Profile

Vertical Maximum (Power Profile Submenu)

This key adjusts the maximum level for the vertical scale of the display (top line) from -120
dBm to +60 dBm in 1 dB increments.

Vertical Scale (Power Profile Submenu)

This key selects the vertical scale resolution for the display’s major grid lines from 1 dB/div to
10 dB/div via a horizontal soft key list.

Display Mode (Power Profile Submenu)

This soft key selects the display presentation with the following horizontal menu choices:

Normal selection allows the display to update continuously.
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Freeze selection provides a snapshot of the current display indication and stops additional
updates.

Max Hold selection allows the display to retain the highest peak signal amplitudes measured
during successive sweeps.

Average selection displays signal amplitudes as a rolling average of the peak amplitudes
measured on each successive sweep. The average consists of one to five sweeps, shown beside
the Mode indication.

Marker Mode (Power Profile Submenu)

This key provides display marker control via a horizontal soft key menu. Markers can be turned
off or on with a choice of numeric readout for the signal measurements. “Absolute” provides
actual peak readings while “Delta” measures the relative difference of both power and time
between the markers. “Delta dBm” is a line marker that shows difference in power only.

Toggle Marker (Power Profile Submenu)

This key cycles through the available markers to select the active one (yellow) for positional
adjustment on the display. The active marker is moved using the Left/Right (<€») cursor
control buttons.

Distribution Plot (Display Zone Selection)

The Distribution Plot depicts the spread of symbols over time about each center. There are no
controls for the distribution plot.

DUPLEX Select
Frequency Display
Mon  403.025000 MHz
Gen 408.025000 MHz

Output Level -50 dBm

MonPort  RF In/Out
Gen Port  RF In/Out
Attenuation 40 dB

InputLevel 28.805dBm
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Site 1 P.551 13 =
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350 Foo 1050 1500

Call Type Group

Playback Yoice

Selected Group 1]

Text Msg  Individual 16 bit
ASTRONICS

Symbol Dey 1919.0h:
Frame Alignment 1 18.37 us

Status Voice Call MS Sending...
Incoming Voice Call Destination Group ID 56
FSK Error 0.76 Radio ID 239 Priority 0 Hook
Magnitude Error 1.97 . Group ID 56
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Figure 17 — Distribution Plot
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Figure 18 — Analysis Details

Analysis Details (Display Zone Selection)

Analysis Details displays the measured deviation points for each data symbol and the
Magnitude error for each data symbol.

The nominal deviation points for each data symbol are provided on the screen as reference.

Reset Meter Fields (Analysis Details Submenu)

Select this soft key to clear all values on Analysis Details screen and restart averaging.
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Figure 19 — Bar Charts

Bar Charts (Display Zone Selection)

Displays a bar graph representation of the measurements found in the DMR Tier III MS zone.
The bars are color coded to represent pass or fail based on the test limit settings found in the
Test Limits Table... soft key.

Transaction Details (Display Zone Selection)

Transaction Details provides a log of radio to R8x00 communication transaction.

Note: While the Transaction Log zone is selected (Highlighted with Blue border) the arrow
keys or rotary knob can be used to scroll up or down in log.
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DUPLEX
Frequency
Mon  403.025000 MHz 1512614, 765

Gen 408.025000 MHz Woice Call: Active

Status: Accepted

Type: Group
Qutput Level -50 dBm Hook: FALSE

Pririty: O
Mon Port  RF In/Out Destination ID: 56

; Phone Call Type: None

Gen Port RF In/Out (S i e

Attenuation 40 dB Yoice Status: Yoice Call M3 Sending. .. Page Down

15:26:29.468:

Yoice Call: Active
InputLevel 28.826dBm SaE e

Type: Group
Freq Error 57Hz it

Deviation = ===Hz Priarity: 0 Clear

Destination I0: 56 :
Phone Call Type: Mone Transactions
Phone Mumber:
Plan Woice Status: Voice Call Hangtime. ..
Model Small Ch #
Net 10 Group - 15_:26:38.109:_ O
Site 1 p.SsI Yoice Call: Active :

iy 7 Skatus: Accepted
CC 4 Mode Normal- e e

call Type Group Hook: FALSE
Playback Voice Priority: O

3 3 Destination I0: 56
Selected Group 0 Phane Call Type: Nane Export

Phone Murber: Ancacti s
Text Msg  Individual 16 hit Yoice Stabus: Yoice Call M5 Sendina... Transactions

ASTRONICS

Symbol Dey 1926.8 Hz
Frame Alignment 1 1 1.56 us

Status Voice Call MS Sending...
Incoming Voice Call Destination Group ID 56
FSK Error 0.68 Radio ID 239 Priority 0  Hook
Magnitude Error 1.21 Group ID 56 -87.3 dBm

NoPresetioaded _J___________________________________________]

Squelch Opens

Figure 20 — Transaction Details

Page Up (Transaction Details Submenu)

The arrow keys or knob can be used to move up in the transaction log. For faster movement use
the Page up soft key.

Page Down (Transaction Details Submenu)

Arrow keys or knob can be used to move down in the transaction log. For faster movement use
the Page Down soft key. Also new information entering the Transaction Log will cause the log
to move to the bottom.

Clear Transactions (Transaction Details Submenu)

On execution of this soft key the current visible log is deleted.

Note: No log is saved over a power outage.

Font Size (Transaction Details Submenu)
Allows the user to change font size of the displayed transaction log.
Range from 13 to 20.

Export Transactions (Transaction Details Submenu)

Only available when a USB drive is installed. The transaction log can be saved to a USB drive
as text file.
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2.1.5 Meter Zone

Select Meter (Meter Zone Submenu)

Under Select Meter, the user will find the Constellation and DMR Tier III MS meters. By
default, the DMR Tier III MS meter will be shown in DMR Tier III mode. See Meter Zone in
O&M manual (Reference 1) for standard selections and see the following sections for custom
selections.

Constellation (Meter Zone Selection)

The Constellation display provides a visual representation of overall transmitter operation (see
Figure 21). DMR radios broadcast voice and data using four frequency shift deviations of the
carrier to represent symbols containing two data bits. Four red tick marks on the display
represent the expected locations for the deviation states when the radio is transmitting data bit
symbols using the modulation. White tick marks show the actual deviation measurement at
symbol decision times. A tighter grouping around the red tick marks indicates more accurate
transmitter performance.

HHEEH-

] ] ] ] ] 1 ] 1
-2500  -2O0O0 -1500  -1000 -500 I 500 1000 1500 2000 2500

Figure 21 — Constellation Meter in Meter Zone

The nominal deviation points for each data symbol are as follows:

Bits | Symbol | Deviation
01 +3 | +1944 Hz
00 +1 +648 Hz
10 -1 -648 Hz
11 -3 -1944 Hz

Table 1 DMR Symbols

DMR Tier III MS (Meter Zone Selection)

The DMR Tier III MS meter display provides information about status of current UUT
operations. When the MS registers with the DMR Tier III test mode, the Radio ID and Group
ID for the registering channel is shown on left side of meter. The ID on right side is the
destination ID last used for last call or message. The lower section of the meter displays detail
about last call or message. Figure 22 shows examples of data shown on DMR Tier III Meter
Zone.
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£ . Status Active
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Radio ID 239 Message Type
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Figure 22 — DMR Tier III Meter Zone Examples
2.1.6 Live MS Channel Testing

The DMR Tier III MS test mode (R§8-DMR_T3MS) expands beyond the standard DMR test
mode to support direct interaction with a user device configured for DMR Tier III (trunking)
operation based on ETSI standard.

Normally a DMR radio is tested in Tier II mode using the manufacturer’s test software to place
the device into a test mode. This approach allows full test and alignment of the UUT hardware
but does not test the radio in operational mode.

The Astronics DMR Tier III MS test mode configures the R8x00 to transmit a trunking control
channel and allows the UUT to register to the network just like it does on a live network. The
R8x00 will then allow the user to perform standard measurements on the UUT transmission and
verify call operations.

Measurements made by the R8x00 on the UUT transmission include:
e Power level
e Frequency error
e Symbol deviation
e Frame alignment
e FSK error
e Magnitude error

After the radio is registered to the R8x00, the technician can verify operation of various call
types, send and receive text messages, and perform an Rx test that steps through the R8x00
power output to determine UUT Rx sensitivity.

Testing a DMR Tier III radio while it is in active operation is often referred to as live testing.
Live testing is NOT intended to be OTA. For proper power measurements and to prevent any
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interference with an active DMR Tier III network, connect the antenna port of the UUT to the
RF In/Out port of the R8x00 with an RF cable. For accurate power measurement results, it is
recommended that either RF Level Offset be enabled and an RF In/Out value is set for the
cable, or Cable Sweep be enabled and a cable sweep file is generated for the cable. Do NOT use
both Cable Sweep and RF Level Offset at same time.

The DMR Tier III test mode uses duplex operation to generate an active trunking control
channel and to monitor for responses from the UUT. When the DMR Tier III MS test mode is
selected, the R8x00 will enter duplex mode and will NOT allow the user to switch out of
duplex.

Configuring the Live DMR Tier 111 Test

When the DMR Tier III MS (R8-DMR_T3MS) option is enabled, there will be a separate test
mode available exclusively for Tier III testing.

To start the DMR Tier III test mode, use the following procedure:
1. Press the blue TEST button.
2. Select the Test Mode soft key.
3. Select the DMR Tier III MS ... soft key.
The R8x00 will switch to DMR Tier III MS test mode (see Figure 23).

; DUPLEX vertical Scale 10 dB/ div RF Zone ...
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Mon  500.000000 MHz

Gen 500.000000 MHz 19

DMR Tier IIT

Output Level -50 dB!
utput Leve m MS ...

Mon Port  RF In/Out
GenPort  RF In/Out -30
Attenuation 40 dB DISPLAY

Inputlevel  --.--dBm * hr|| J\wa .’nl'.v flli {L 4'"»*1[\\"'“" rr‘whlw }H”“ |J\ \H‘ iHrfwr | ‘ Zone ...

Freq Error mepme1z
Deviation = ===Hz METER Zone
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Net

Site o

cc Eenter 500.000000 MHz Start 499.921000 mH: Detector Peak

Call Type Group  gpan 158.000 kH: Stop 500.079000 MH: RBW  0.407 kHz

Playback Yoice  pichlay Mode Normal Trace Math None
Selected Group 16777213 Marker:

Mode Off
Text Msg  Individual 16 hit
ASTRONICS

Symbol Dev ERE Status Active

Incoming Destination
FSK Error Radio ID Priority
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Figure 23 — DMR Tier III MS Test Mode
Before any testing can be performed, the UUT must register with the DMR Tier III test mode.

Frame Alignment =" us
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To accomplish this, the first step is to the configure the channel plan for the channel in use on
the UUT.

The following list of parameters the MUST be set correctly for live DMR Tier III testing to
work. If the UUT will not register to the R8x00, then check this list of items to verify all are
properly set:

e R8x00 is in Duplex Mode.
e Mon port is set to RF I/O.
e (Gen port is set to RF I/O.

e Attenuation is NOT on automatic and is set to a value between 20 dB and 40 dB. The
default value is 40 dB.

e All unique network parameters (model, net ID, site ID, and CC) are correctly set.

e Network BS Tx (downlink) frequency, BS Rx (uplink) frequency, and channel number
are correctly set.

e A channel plan is set in the Channel Plan Configuration window.
e The UUT is on the correct zone/channel for the channel plan loaded.

Confirm you have all network parameters and uplink/downlink frequencies for the channel to
be tested. This information can be obtained from the Network Coordinator of the system, or by
using the appropriate manufacturer software to read the information from the UUT.

Even though DMR is a standards-based radio protocol, each radio manufacturer has the leeway
to add non-standard extensions to the protocol. In some cases, the extensions may be to enhance
functionality or may be to make the operation of devices incompatible with the standard.
Astronics has not incorporated manufacturer specific proprietary features into this test mode.
To successfully test a device with the Astronics DMR Tier III test mode, the device channels
used in testing must be configured for DMR Tier III compliant operation. The attached
appendices identify the settings needed to allow compliant testing.

See Appendix 1 for notes on programing Motorola Capacity Max for DMR Tier III Standards
Compliance.

Note: The Astronics DMR Tier 111 test mode is NOT designed to test a “Capacity Max

2

Advantage” network channel. If the primary operation Network is “Advantage,” a
second Network (Open Radio) would have to be created on the UUT to allow DMR
Tier 1l testing.

To test a Motorola Capacity Max radio, the network for the selected test channel must be
configured as “Capacity Max Open Radio” or “Capacity Max Open System.”

See Appendix 2 for notes on programing Kenwood for DMR Tier III Standards Compliance.
See Appendix 3 for notes on programing Tait DMR Tier III Standards Compliance.
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Example of DMR Tier III Testing

The following information will be used as an example of testing a DMR Tier III device:
Network Model type: Small

Net ID: 10

Site ID: 1

Color Code: 4

Downlink frequency: 408.025000 MHz
Uplink frequency: 403.025000 MHz
Channel #: 1

This is the information necessary to configure the channel plan.

Configure the Channel Plan

To configure the channel plan, use the following procedure:

1.

D AT R T

—_ = =
w N = O

Navigate to the DMR Tier III MS zone.

Select the Channel Plan ... soft key to open the Channel Plan window.

Set Network Model to Small
Set Net ID to 10

Set Site ID to 1

Set Color Code to 4

Set Downlink Freq to 408.025
Set Uplink Freq to 403.025
Set Channel # to 1

. Set Group Address to 28

. Set Private SSI to 13

. Set BS Mode to Normal Aligned
. Save the plan as TEST 1. The indication at the top of the Channel Plan window will

display the TEST 1 plan name (see Figure 24).
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Select Plan

Network Model Network

Model
Net ID 10

Site ID 1

Color Code 4

Downlink Frequency 408.025000 MHz

Site ID
Uplink Frequency 403.025000 MHz

Channel Number 1
Color Code

Group Address 28
Private SSI 13

More
BS Mode Mormal-Aligned 1/4

Squelch Opens
-100.0 dBm

[ NoPresetioaded [ [[GE0
Figure 24 — TEST 1 Channel Plan

14. Press the Esc key to return to the main GUI screen.

15. Power up UUT. If radio is already set for proper zone/channel testing, the device should
register to test mode (see Figure 25).

16. If the radio indicates “out of range” or “no network,” switch to the proper zone and
channel configured for network use.

17. If the “out of range” or “no network™ indication continues, verify all network parameters
are correct.
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18.

19.
20.

21.
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Figure 25 — Registration of Radio is Complete

Select Plan

Call Type

Call Mobile

Select Group

Playback

When registration is complete, the Meter Zone will display a Radio ID value. In this
example, the value is 239.

Also, note that this channel has an assigned group ID of 56.

If the test channel has a Private ID or an All Call ID, then no group ID is sent to the
network and the group ID would remain 0.

Once the UUT is registered, it is possible to place a Group call from the radio to the
R8x00 or from the R8x00 to the radio.
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Initiate Group Call from UUT
To initiate a Group call from the UUT, use the following procedure:

1. Press the PTT button on the radio to send a Group call to the R8x00 (see Figure 26).
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Mon  403.025000 MHz
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Release Call
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cc 4 Mode  Normal- | ponvor 403.025000 MH: Start 402.946000 MH: Detector Peak
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ASTRONICS

Syl [_)Ev lggeiém Status Voice Call M5 Sending...
Frame Alignment - USE Incoming Woice Call Destination Group ID Sauelch Opens
FSK Error 0.80% radom 239 Ppriority 0  Hook 9 P

itude Error 0.34.0; Group ID 56 -100.0 d&Bm

Figure 26 — Group Call Initiated from Radio

Note: The status in the Meter Zone is “Voice Call MS sending ...” and the group ID is 56. This
means the call is made to ID 56.

2. While the PTT button on the radio is pressed, the measurements in DMR Tier III MS
zone will update.

3. TItis possible to switch to the Display zone and use the Select Display soft key to switch
between the Spectrum Analyzer, Eye Diagram, Power Profile, Distribution Plot,
Analysis Details, Bar Charts, or Transaction Details as desired.

4. Release the PTT button.
The Meter Zone status will change to “Voice Call Hangtime....”

6. During “Voice Call Hangtime...,” there is no transmission back to the UUT. Wait for a
brief period and the radio will automatically release the call when the radio hangtime
timer expires. The call can also be released by selecting “Release Call” in the DMR Tier
III MS zone.
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Note: The ability to release a call at the radio will vary depending on the call type and
manufacturer. In general, private calls can be released at device. However, in general, Group
calls cannot be released at the device as it would close the call for ALL participants. If you are
the initiator of the Group call, you may be able to release the call at the device, but this is
manufacturer dependent. If the call cannot be released at device, then close the call at the
R8x00 or allow the call to close after hangtime expiration.

Note: For Motorola Capacity Max users: if the UUT appears to make first call fine and on the
next attempt, the radio reports “Registering” and continues to report “Registering” with each
call attempt until it suddenly works again, this is an indication that a custom DMR Tier 11l
configuration file change is needed for the user device to operate smoothly with the test mode.
See Appendix 4 for help or contact Astronics Technical Support.

Initiate Call from the R8x00
To initiate a call from the R8x00, use the following procedure:
1. Navigate to the DMR Tier III MS zone.

2. Press the Select Group soft key.

3. A drop-down list will appear (see Figure 27). This list will display the available groups
that can be selected for called. Normally there will be three “all call” groups, the choice
of a CustomID (#), and the group ID sent from radio during registration.

4. Select one of the available IDs by pressing the up or down arrows and press the Enter
key. 56 is selected in this example.
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DUPLEX T £ Vertical Scale 10 dB/div Select Plan
Frequency
Mon 403.025000 MHz
Gen 408.025000 MHz

Output Level -50dBm Call Type

Mon Port  RF In/Out
GenPort RF In/Out
Attenuation 40 dB Call Mobile

_an ||||r I h
Input Level 28.311dBm ||I|"|Il| l\whl[ ﬂh!l ||‘ “||'I|h|| r| WIT ||'~[|]f|ll||l |||1 \l‘l|'|]|[||”.1\|1\}\i'lll‘-| |
Freq Error 24Hz E

Deviation = ===Hz Select Group

ALLMSID (16777215)
CustomID {0)

Plan

Model Small Ch #

Net 10 Group

Site 1 P.SsI <]

cc 4 Made  Normak | copnrer  403.025000 Mz Start  402.946000 MH: Detector Peak
Call Type Group | span 158.000 kHz Stop  403.104000 MHz RBW 0.407 kHz

Playback Voice | pisplay Mode Normal Trace Math None
Selected Group 56 Marker:

Mode Off
Text Msg  Individual 16 hit
ASTRONICS

Symbol [_)e" 1;;95'2"'2 » Status Active
Frame Alignment wed LUS | 1hroming  Voice Call  Destination Group ID

FSK Error 0.57 2| Radiod 239 priority 0  Hook
Magnitude Error 0.35., Group ID 56

[EEEH
Figure 27 — Select Group Options

Select the Call Type soft key. A drop-down list will appear.
Select Group and press the Enter key.
Press the Call Mobile soft key. The radio will immediately start the call.

© =N aw

When the Meter Zone status is “Voice Call Hangtime...,” press the PTT button on the
radio and say a message.

9. When the PTT button is released, the R8x00 will broadcast back the user’s voice back
to the radio.

10. The Voice Loopback selection will allow user to switch from “voice” to a list of built-in
tones. When a tone is selected the tone will stay on continually (NO hangtime) until the
user switches to voice or releases the call.

11. The user cannot release the Group call from the radio, it must be terminated by selecting
the Release Call soft key in the DMR Tier III MS zone. The UUT is not allowed to
release a call from a received Group call as that would kill the call for all users.

Multiple call types are available for selection:
Group — Call to selected group number.

This can be one of the All Call IDs or the registered group number ID.
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This call can also be to “CustomID(#),” which when selected, displays the
Custom Group ID soft key where the user can manually enter a Group ID for
R8x00 to call to.

When the All Call ID is used, the UUT is not allowed to transmit.
Note: Call must be released at the R8x00.
Simplex (no Hook) — Call to Radio ID as Private.
This call is made to the Radio ID value.
The UUT will automatically answer the call.
The call can be released at the UUT or R8x00.
Simplex (Hook) — Call to Radio ID as Private.
This call is made to the Radio ID value.
User must accept (answer) the call at the UUT.
The call can be released at the UUT or R8x00.
Emergency (Group) — Call to selected Group number.
This can be one of the All Call IDs or the registered group number ID.
When the All Call ID is used, the UUT is not allowed to transmit.
Note: Call must be released at the R8x00.
Emergency (Simplex) — Call to Radio ID.
The UUT will automatically answer the call.
The call can be released at the UUT or R8x00.
Ambient — Call request to Radio ID for continuous transmit.

This call will only operate if the UUT is configured to support “Ambient” or
“Remote Monitor.”

This type of call normally has a built-in timeout that is configurable in software.

For testing, it is recommended that Ambient timeout be set to 60 seconds to
support the Tx test.

Phone Call — Place a phone call to Radio ID Mobile SSI.

Selecting this call type opens two additional parameters for edit: Phone Call
Type and Phone Call Number.

The default call type is PSTN and if no call number is entered, the private SSI
will be used for the source call number.

The call can be released at the UUT or R8x00.

Note: If the radio registers, but the radio signal disappears on the Spectrum Analyzer screen
and the call fails, it is possible the channel number is not correctly set for testing. The channel
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number assigned to the base station control channel frequencies must be set as the channel
number in the DMR Tier 11l test mode.

Power Down Radio

When the UUT is powered down, the UUT will unregister from the network.

The Radio ID and Group ID fields will switch to 0 (zero).

Send and Receive Text Messages

Sending text messages to or from the UUT requires the radio channel to be configured for text
message operation and for the text message be set up as DMR Tier III compliant using the
control channel for data transfer.

Note: Manufactures provided both the Tier Il standard and non-standard or proprietary
approaches.

For the Motorola Capacity Max radios — SEE APPENDEX 1

Capacity Max Systems/ “named system”/ General / Text Message Type = DMR Tier 3
I0P

General/ Text Messages/ Max Length of Message Sent = Short

Text message will NOT work with R8x00 if “Text Message Type” is set to “DMR
Standard” or “Proprietary.”

For Kenwood DMR Tier 11l radios - SEE APPENDEX 2

At time of testing the KPG-DI1N software did not designate a Text Message Type for
DMR Tier III Turning networks. Testing “Text Messages” with Kenwood NX-5300
portable worked with R8200 DMR tier III test mode. So, default Text message support
works.

Note: The KPG-DIN does show a selection of “DMR Message Type” choses of “DMR
Standard” or “KENWOOD-defined data’ in the DMR Conv configuration only.

For Tait DMR Tier Il radios - SEE APPENDEX 3
Trunked Features/Fleet Settings/Fleet Parameters/Group Affiliation = “DMR Standard.”

Trunked Features/Radio Unit/Data Parameters/Outgoing Text Format = “Unicode UTF-
16BE.”

To send or receive a text message, use the following procedure:

1. Configure the channel plan for the test channel and ensure the UUT is registered. See
the Configure the Channel Plan section.

2. Verify the UUT registered by checking that the proper mobile SSI and group SSI are
populated in the DMR Tier III Meter zone (see Figure 28).
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J I MS status Active
Incoming Yoice Call Destination Group ID

Radio ID 239 Priority 0 Hook
Group ID 56

Figure 28 — DMR Tier III Meter Zone After Registration

3. Set the Message Type field to Text and the Text Message Format field to 16 bit (see
Figure 29).

Text Message Format
8 hit =l
]

Channel Plan

Figure 29 — Setting Text Message Format

4. If desired, change the set text message to a string for UUT transmission. The default
value is “Astronics” (see Figure 30).

/il

Message
Destination

’Hﬂ ||’l" f \ﬁh I f| \{1 n M ”\'l" ‘| |‘|| i h‘ \'l“ W

Ll

Text Message

als|tTrlolN]Ic]s

Send Message

Figure 30 — Default Text Message

5. Press the Send Message soft key. The R8x00 will transmit the text message to the UUT.
6. The UUT will indicate by a beep or a visual on screen that a text message has been sent.

7. Check the UUT messages to find the “Astronics” text or user supplied message if
changed.

8. The source ID of the message will be the private SSI configured in the channel plan.
9. From the radio, reply to the received message or send a new message to the R8x00.

10. When the text message is received by the R8x00, it will be shown in the DMR Tier 111
Meter zone. See the example “Astronics” in Figure 31.
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Status Active
Incoming age Destination Individual 1D

Radio ID 239 Message Type
Group ID 56 Astronics

Figure 31 — Text Message Received on R8x00
Also, note that the Meter zone indicates the incoming signal is Message, the type of message is
Individual, and the destination ID is 13.
Radio Test...

The mobile device test allows the technician to quickly collect both physical layer
characteristics of the UUT transmission as well as determine UUT receiver sensitivity.

From the DMR Tier III MS zone, select the Radio Test ... soft key to open the Radio Test ...
submenu.

:E“ \|IIIMIHFL\ l‘hl, |"’|\|||,| f\ljwll'l" |h' Wﬂhm I‘ |m ||1H| l| W‘r\ﬂ”' \U{" 'Fﬂ"”i'"f‘ " JW\M.

Radio Test ...

Select
Configuration

Figure 32 — Radio Test ... Selection
The Tx Test window opens which is designed to average physical layer measurements over a
specified number of Tx bursts.

The Burst Samples soft key allows the user to set the number of Tx bursts to average over. The
default is 100 (see Figure 33).
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TX Setup

Mo, of Bursts for Average Cal

Tx Results

Input Level (dBm)
Frequency Error {(Hz)
Symbol Deviation (Hz)
Frame Alignment {us)
FSK Error (%o)

Magnitude Error (%)

Status

Burst Samples Counter O

Current
0.000

0.0

0.0

0.00

0.00

0.00

100

Max
0.000

0.0
0.0
0.00
0.00

0.00

Test Time (s)

Burst Samples

Average
0.000

0.0
0.0
0.00
0.00

0.00

1

0

0

Select

Display

Tx Test

Test Limits
Table ...

Squelch Opens
=100.0 dBm

NoPresetloaded || |

Figure 33 — Tx Test Burst Samples
To start the testing, select the Tx Test and On soft keys (see Figure 34).

TX Setup

Mo. of Bursts for Average Calculation 100

TX Results

Input Level (dBm)
Frequency Error (Hz)
Symbol Deviation (Hz)

Frame Alignment (us)

FSK Error (%)

Magnitude Error (%)

Status

Burst Samples Counter 0

Mo Preset Loaded
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Current
0.000

0.0

0.0

0.00

0.00

0.00

Max
0.000

0.0

Test Time (s)
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0.0

0.0

0.00

0.00

0.00

Figure 34 — Select Tx Test
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The Tx test mode will send an Ambient Call request to the radio to cause the UUT to start
transmitting.

The Burst Samples Counter field will start a counter as each burst is measured and will
continue until the counter reaches the selected number of samples.

For the Ambient Call to operate, the radio needs to have “Ambient” or “Remote Monitoring”
enabled for the test channel. If this is not enabled, it is still possible to perform the test.

If “Ambient” or “Remote Monitoring” are not enabled for the test channel, perform the Tx test
in following manner:

1. Select the Tx Test and On soft keys.
The test mode will start and hold waiting for the radio transmission.

2. Press and hold the PTT button on the radio until the Burst Samples Counter reaches the
number of burst samples and stops counting.

3. Release the PTT button.

Note: If PTT button is released early, the up counter will continue the count to max, but
averages will be the last valid reading over and over.

See Figure 35 for an example of the Tx Test results.

Select
Display
TX Setup

No. of Bursts for Average Calculation 100 Burst

Samples
TX Results

Current Min Max Average
Input Level (dBm) 28.330 28,299 28.338 28.325

Frequency Error (Hz) 15.9 14.4 23.8 17.4

Symbol Deviation (Hz) 1926.0 1916.6 1931.1 1923.6 Test Limits
Frame Alignment (us) 110.51 108,39 117.55 110.35 e
FSK Error (%) 0.55 0.49 1.29 0.75

Magnitude Error (%) 0.37 0.26 0.39 0.34
Status
Burst Samples Counter 100 Test Time (5) 6.149

Active

Squelch Opens
-100.0 dBm

Figure 35 — Tx Test Results with Samples of 100
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Press the Select Display and Rx Test soft keys to switch to the receiver sensitivity testing (see
Figure 36).

Select
Display
TX Setup

MNo. of Bursts for Average Calculation 100 Burst

Samples
TX Results

Current Min Max Average
Input Level (dBm) 28.330 28,299 28.338 28.325

Frequency Error (Hz) 15.9 14.4 23.8 17.4

symbol Deviation (Hz) 1926.0 1916.6 1931.1 Test Limits
Table...

Frame Alignment (us) 110.51 108,39 117.55

FSK Error (%) 0.5 0.49

Magnitude Error (%) 0.3 0.26

Status

Burst Samples Counter 100 Test Time (s) 6.149

Active

No Preset Loaded

Test Results

Figure 36 — Switch Between Tx Test and Rx Test

The Rx test will measure receiver sensitivity by sending a paging message to the UUT while

lowering output power. When the UUT stops replying to the R8x00, the last valid power level
is the Rx sensitivity.

The Rx test has two user settable parameters: Start Level and Step Level. The Start Level

parameter sets the heist level the testing will begin at, and the Step Level parameter determines
the step size used for each step down.
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Select
Display
Parameters

Start Level -110.0 dBm Start Lavel
Step Level 1.0 dB ~ifilel o

Result

Rx Sensitivity Step Level

Status

]

Test Limits
Table ...

Squelch Opens
=-100.0 dém

Figure 37 — Setting Start Level for the Rx Test

Select
Display
Parameters
Start Level -110.0 dBm
Step Level 1.0 dB

Start Level

Result

Rx Sensitivity Step Level .
1. o
Status

Test Limits
Table ...

Squelch Opens
=-100.0 dBm

[ No Preset Loaded IN

Figure 38 — Setting Step Level for Rx Test
Setting Start Level too high or Step Level too small will cause the overall test time to increase.

Select the Rx Test and On soft keys to start the receiver sensitivity testing.
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The R8x00 will start the test and continue to lower output power until the radio no longer
responds.
See Figure 39 for an example of the Rx Test results.
Select
Display
Parameters

Start Level -110.0 dBm s a
Step Level 1.0 dB

Result

R Sensitivity -121.0 dBm Step Level

Status

Test complete... Rx Test

Test Limits
Table ...

Squelch Opens

Figure 39 — Completion of Rx Test
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Press the Select Display and Test Results soft keys, to open the combined test results window
(see Figure 40).

Select
Display

Operator ID
Radio Model
Serial Number
Test Date 1,/29,/2024
Test Time 9:08 PM

Network Model Small
Net ID 10 Radio Model

Operator ID

Site ID 1

Color Code 4

Uplink Frequency ({MHz) 403.025000
Dowmnlink Frequency {MHz) 408.025000 Serial
Result Average i Number

Tx Test
Input Level {dBm) PASS 28.325
Frequency Error (Hz) PASS 17.4
Symbol Deviation (Hz) PASS 1923.6
Frame Alignment (us) PASS 110.35
FSK Error (%6) PASS 0.75
Magnitude Error (%) PASS 0.34

Rx Test
Rx Sensitivity {dBm) PASS -121.00

Clear Results

Squelch Opens

-100.0 dam

Figure 40 — Combined Results of Tx and Rx Testing

Before the test results can be output to the USB drive, the user must enter the following
information:

e Operator ID
e Radio Model

e Serial Number
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When the values are entered and a USB drive is plugged into the R8x00, the Export Results soft
key will be visible (see Figure 41).

Select
Display

Operator ID TECK1

Radio Model MOT R7
Serial Number 865TYKODOOD
Test Date 1/29/2024
Test Time 9:08 PM
Network Model Small

Net ID 10 Radio Model
Site ID 1

Color Code 4

Uplink Frequency (MHz) 403.025000
Downlink Frequency (MHz) 408.025000 Serial
Result Average i MNumber

Operator ID

Tz Test
Input Level {dBm) PASS 28.325
Frequency Error (Hz) PASS 17.4
Symbol Deviation (Hz) PASS 19236 Export
Frame Alignment (us) PASS 110.35 Results
FSK Error (%) PASS 0.75
Magnitude Error (%6) PASS 0.34

Rx Test Clear Results
Rx Sensitivity (dBm) PASS -121.00

Squelch Opens
Press Export Results to save results -100.0 dBm
[ No Preset Loaded | [RFON |

Figure 41 — Ready to Export Results
Press the Export Results soft key to output the two files to the USB drive.
The files will be located on the USB drive at ASTRONICS\DMRTier3\TestResults
One file will be a bit map image that matches the format on screen (results only, no soft keys).
The second file will be the data in a comma delimited file format.
Both files will be named using the information entered by user in the Test Results window.
The file name = Radio ModelSerial NumberDate Time
2.2 Conclusion

This user guide described the available capabilities of the Freedom R8x00 DMR Tier III test
mode and detailed a use case of testing a DMR Tier III MS while in operational mode.
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Appendix 1 — Notes on Programing Motorola Capacity Max for DMR Tier III Standards
Compliance

Note: The following figures are from the Motorola RM Configuration Client programing
software and are Copyrighted by Motorola Solutions Inc.

The following sections are examples of the network configuration information required to allow
radios to operate in DMR Tier III test mode as defined by the standards for maximum
interoperability.

In addition to having the Motorola Capacity Max device (or test network channel) configured
for DMR Tier III compliant operation, it is also important to modify the test mode
configuration file for best operation with the Motorola device. See Appendix 4 — Power User
Feature of DMR Tier III Test Mode: Modifying Configuration Files.

Motorola Capacity Max Radio (Motorola RM Configuration Client)

To test a Motorola Capacity Max radio, the network for selected test channel must be
configured as “Capacity Max Open Radio” or “Capacity Max Open System.”

Note: The “Capacity Max Open Radio” system type is the most compliant to the DMR Tier
standards and is recommended for network operation where a mix of DMR Tier III radios will
be deployed. The Capacity Max Open System also supports DMR Tier 11l standards and can be
tested with the R8x00 DMR Tier Il test mode.

Note: The Astronics DMR Tier III test mode is NOT designed to test a “Capacity Max
Advantage” network channel. If the primary operation network is “Capacity Max Advantage,”
a second network (open radio) would need to be created on the UUT to allow DMR Tier 111
testing.

Note: The following figures are from Motorola Radio Management.

Capacity Max Open Radio Example

The following information is necessary to configure the channel plan on the R8x00.
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Radio Management

Configuration View » TestR7-OpenRadio » Capacity Max Systems » Kilgore-Open

Set Categories o

v & configuration: TestR7-OpenRadio
B Device Information: 865TYK2050
» [ General
» [ Job Tickets
» [ Mandown
» [ systems
» [ contacts
» []RX Group Lists
v {3 Capacity Max Features
v Capacity Max Systems
Kilgore-Open-sys
Capacity Max Radio Wide Features: Capacit,
Capacity Max Site Selection: CapacityMaxSy
» [ Capacity Max Emergency Systems
Capacity Max Status List
» [ Zone/Channel Assignment
» [ Scan Lists
» [ capacity Plus Lists

| — 3

Save As Close
General DataRevert Authentication  Timers  Channel Plan Lists  Capacity Max Sites
System Name | Kilgore-Open |
SystemType | Capacity Max Open Radio .
Network Model | Large .
NetworkD |10 | 8
Phone Call Setup Method  Dialing Digits on Control Channel (4s per DMR3)

Enhanced Channel Access [ |

Text Message Type | DMR Tier 3 10P

Location Area Length (bits) |5

Comprehensive Hunting ~ No

Acceptable RSS! Threshold (dem) ~ |-108

Talkgroup Subscription
DGNA Talkgroup List Support

Seamless Call Handover o
(¥) Data Revert

(») Authentication

Authentication of Radios by System [ |
Authentication of System by a Radio for Stun/Revive  No
Authentication Master Key 0

Authentication of System for DGNA [ |

Analyze Results| | Compare Results

Validation Results Warning Messages(4*)

Figure 42 — Configure System Type and Network Information

Note: System type is “Open Radio.’

’

Network Model: Large

Network ID: 10

Radio Management

Configuration View » TestR7-OpenRadio » Capacity Max Systems » Kilgore-Open » Capacity Max Sites » Sitel

Set Categories o

v & configuration: TestR7-OpenRadio
B Device Information: 865TYK2050
» [ General
» [ Job Tickets
» [ Mandown
» [ systems
» [ contacts
» []RX Group Lists
v 3 capacity Max Features
v Capacity Max Systems
Kilgore-Open-sys
Capacity Max Radio Wide Features: Capacit;

Capacity Max Site Selection: CapacityMaxSy
» [ Capacity Max Emergency Systems
Capacity Max Status List
» [ Zone/Channel Assignment
» [ Scan Lists
» [ capacity Plus Lists

| — 3

Save As Close
General  Subscriber  Capacity Max Channels
SetName | CapacityMaxSite-1501 |
Last Modified Date  05/04/2023 14:32:48
Comments | |
(») General
SiteName [ Site |
stelp 1 | 8
Site e RFSite
Channel Plan | ChannelPlan1 [~ ]
() Subscriber
(») Capacity Max Channels

S ®0O0

Set Name

annel Name

nnel Type

Plan

> CapacityMaxChannel-1501 Channel1 Trunked Channel [] Dedicated 1 403.02:

Analyze Results| | Compare Results

Site ID: 1

FCT-1391

n Results Warning Messages(4)

Ver 1.0

Figure 43 — Configure Site ID and Channel
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[E Radio Management

Configuration View » TestR7-OpenRadio » Capacity Max Systems » Kilgore-Open » Capacity Max Sites » Sitel » Capacity .x Channels » Channel1

Set Categories o

v & configuration: TestR7-OpenRadio
B Device Information: 865TYK2050
» [ General
» [ Job Tickets
» [ Mandown
» [ systems
» [ contacts
» []RX Group Lists
v 3 capacity Max Features
v Capacity Max Systems
Kilgore-Open &
Kilgore-Open-sys
Capacity Max Radio Wide Features: Capacit,
Capacity Max Site Selection: CapacityMaxSy
> Capacity Max Emergency Systems
Capacity Max Status List
» [ Zone/Channel Assignment
» [ Scan Lists
» [ capacity Plus Lists

Set Name
Last Modified Date

Comments

(») General

General

CapacityMaxChannel-1501

Close.

Channel Name

Channel Type

Use Fixed Channel Plan
Control Channel Capable
Control Channel Type
Physical Channel ID

Repeater RX Frequency (MHz)
Repeater TX Frequency (MHz)
Color Code

Control Channel Slot

Channel1

Trunked Channel

™

Dedicated

| — 3

Analyze Results| |Compare Results| |Tasks| |Validation Results Warning Messages(4*) |Search Results | Help
CONNECTED TO: LOCALHOST Radio Count:1

Figure 44 — Identify Base Station Frequencies
Color Code: 0
Repeater TX Frequency: 408.025000 MHz

Note: The Repeater TX Frequency is the value that must be assigned to Downlink Frequency in
the R8x00 channel plan.

Repeater RX Frequency: 403.025000 MHz

Note: The Repeater RX Frequency is the value that must be assigned to Uplink Frequency in
the R8x00 channel plan.

Physical Channel ID: 1

Note: The Physical Channel ID is the value that must be assigned to the Channel Number in
the R8x00 channel plan.

Note: The frequency values are used in the control channel, but the Channel Number is
transmitted to the radio for the voice channel access. The voice channel MUST match the
control channel frequencies.

assigned channel number of uplink/downlink frequencies for the control channel

Configuring DGNA on Motorola Capacity Max Open Radio

Each Subscriber Unit (SU) has an enable DGNA function in the Subscriber Access Control
(SAC).

In Radio Management (RM), click on Actions and navigate to Manage > Capacity Max
Systems Server Data.

A menu will display a list of available Capacity Max Systems. In Figure 45, Open Radio is
selected.
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Select the view by Subscriber Access Control radio button then scroll through the available data
to find DGNA Rx or Receive DGNA and select the checkbox.

[ Radio Management - X

B BT/ T

Capacity Max System Server Data > Subscribe...ss Control

n
Ay ol g View by:  (8) Subscriber Access Control () Talkgroup Site Association

Chocolate Bayou .
Chocolate Bayou ® ] Q vi
TAMU

Open Radio

ive ¥ VoiceInterruptTx # Radio Check Tx # = StatusCall ¥ System AllCall Tx & Receive Kill ® Initiate Kill # ReceiveDGNA # Preempt # Voice Interrupt for Emergency Alarm + | Username D)

C] m m m m m m

Open System
Advantage
Kilgore-Open
Kilgore-Open-sys

‘ »
1 items found (1 currently selected).

Analyze Results| |Compare Results | | Tasks
CONNECTED TO: LOCALHOST

410PM
(]

b g = 9 o040 :
P Type here to search & ‘. 84°F Partly sunny 9% 4 rgr2004

Figure 45 — Enable DGNA in Capacity Max System
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Appendix 2 — Notes on Programing Kenwood for DMR Tier III Standards Compliance

Note: The following figures are from the KPG-DIN radio programing software and are
Copyrighted by JVCKENWOOD Corporation.

The following section is an example of network configuration information required to allow
radios to operate in DMR Tier III mode as defined by the standards for maximum
interoperability.

Kenwood Radios with DMR Tier III Trunking Option

To test a Kenwood radio, the DMR option must be “on”” and the DMR Tier III Trunking must
be selected.

To configure the DMR network, use the following procedure:
1. Setup the trunked channel plan.
Available trunked channel plans can be fixed or flexible as needed.
2. Program the UUT to match the desired network information.
For example, the network system information in Figure 46 is defined as:
Model: Huge
Network ID: 3
Site ID: 1023
Color Code: 9
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O NHE=EE kDN DMR Network - o X
- Model  Program  Tools  Setup  View Operation © KENWOOD

NERD

Add  Copy Delete

File Name |NX5300-UHF-DMRIIl-Mar17.dat

NX-5300 [Portable]: K/F DMR Network - Network Information o
UHF : 450-520 MHz Top

Transceiver Settings Network Number |2 E E Network Name | Huge Net 3

4 DMR Network

Trunking 2.5 Preset

Trunked Channel Plan Network Model | Huge

) .
1: Small Net 52 Networkin |5 E] E
4 2: Huge Net 3 )
Location Area Length (DMRLA) |10
&, Network Information
Location Area ID {1023 E Iz‘

Site Information

Normal Hunt Control Channel

SiteID 1023
Hunt Options
Coverage Type | Single Site
4 Personal
1 1
) 1: DMR3 Small System Code (bin) | 1111 1111111111 xx
) 2: DMR Conv Lowest Frequency Number |1 E lz‘
4 3: DMR Net Huge Highest Frequency Number |4094 E] E
System Information Group Subscription

Personal Features
[ Personality
Zone/Channel
Optional Features

Key Assignment

Ccom8 ‘ P25 ID Format: Hexadecimal

DMR ID Format: Decimal

Figure 46 — Configure Kenwood Network Information

3. Note that the Coverage Type is set to “Single Site.” In this setting, all network values
are settable. If Coverage Type is set to “Intra-Location Area” or “Intra-Network,” then
fewer settable values will be available.

Note: The Location Area Length (DMRLA) is configured based on Network Model.
Tiny: 0 to 3

Small: 0 to 5

Large: 0 to 8

Huge: 0 to 10

Normally Tiny is set to 3 and others are set to 5.

4. Select Group Subscription to send the group ID when the radio registers to the R8x00
DMR Tier III test mode.

FCT-1391 Ver 1.0 DMR Tier lll Operational Testing User Guide Apr 25, 2024
Astronics customers ONLY 73



User Guide

O NEM=E weDdIN
- Model | Program  Tools  Setup

Product

Information

File Name |NX5300-UHF-DMRIll-Mar17.dat
NX-5300 [Portable]: K/F

UHF : 450-520 MHz
Transceiver Settings
4 DMR Network
Trunked Channel Plan
b 1: Small Net 52
4 2: Huge Net 3
Network Information
Normal Hunt Control Channel
Hunt Options
4 Personal
; 1:DMR3 Small
; 2: DMR Conv
4 3: DMR Net Huge
System Information
Personal Features
[ Personality
Zone/Channel
Optional Features

Key Assignment

Ccom8 ‘ P25 ID Format: Hexadecimal | DMR ID Format: Decimal

View

DMR Network - Site Information

Top

Network Number |2

Total  7/1024

ID
1005

Site Name

[#] [#] Nework ame

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

stie 1023

Huge Net 3

Figure 47 — Configure Kenwood Site Information

o X
© KENWOOD

5. Give the site ID value a name in the Site Information screen. If no name is given, the

radio may not recognize the site ID.

6. Set the color code in the Normal Hunt Control Channel screen.

7. The Normal Hunt Control Channel screen also lists the frequencies of the control

channel and the frequency number.
A. RX Frequency is Downlink Frequency in the R8x00 channel plan.
B. TX Frequency is Uplink Frequency in the R8x00 channel plan.
C. Frequency No is Channel Number in the R8x00 channel plan.
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o hpH=2E

&

Product
Information

KPG-D1IN

Program  Tools

File Name |NX5300-UHF-DMRIll-Mar17.dat
NX-5300 [Portable]: K/F
UHF : 450-520 MHz
Transceiver Settings
4 DMR Network
Trunked Channel Plan
; 1: Small Net 52
4 2:Huge Net 3
Network Information

Site Information

&%, Normal Hunt Control Channel

Hunt Options

4 Personal

: DMR3 Small

: DMR Conv

N
w

: DMR Net Huge
System Information
Personal Features

[ Personality

b Zone/Channel

b Optional Features

Key Assignment

Ccom8 ‘ P25 ID Format: Hexadecimal

DMR ID Format: Decimal

Setup  View

@ KENWOOD

DMR Network - Normal Hunt Control Channel

Top
E E Network Name  Huge Net 3
[+]

Network Number |2
Channel Plan Number |1
Default Color Code |1

Set All

Total 2/1024

No. Frequency No. RX Frequency TX Frequency Color Code Slot Selection

1 450.200000 | 455.200000 |9 1

Figure 48 — Configure Kenwood Normal Hunt Control Channel

8. In the Personal screen, define additional system information for the system number built
in the DMR network.
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O DNEMEEE kveDIN

BERE vodel  progam oo

NERD

Add  Copy Delete

File Name |NX5300-UHF-DMRIIl-Mar17.dat

NX-5300 [Portable]: K/F

UHF : 450-520 MHz

Transceiver Settings
IrunKea Cnannel vian

[ 1: Small Net 52
! 2:Huge Net 3
Bl Personal
[ 1: DMR3 Small
[ 2: DMR Conv
4 3: DMR Net Huge
Personal Features
[ Personality
Zone/Channel
b Optional Features
Key Assignment
v Scan
TR
DTMF
2-tone
b MDC-1200

! FleetSync

Ccom8 ‘ P25 ID Format: Hexadecimal

Setup

DMR ID Format: Decimal

Figure 49 — Configure Kenwood System Information

System Information

View Operation

System Information
Top

System Number |3 ‘z‘ E System Name |DMR Net Huge

System Type | DMR-based Trunking

Type | Tier Il v

Network

Network Number

Network Name

Partition Category (PAR) | A

Unit ID (Own)
Unit ID

Global ID
[[] over-the-Air Alias
Unit ID Name (Own)
Global ID Name
System Options
Authentication Key
Remote Kil
[] Remote Stun

Authentication for Stun/Revive

:  |[B

Huge Net 3

>

[

Tester

- o X
© KENWOOD

9. Select System Type as “DMR-based Trunking” and the Type as “Tier III”.

10. Unit ID sets the ID of the radio itself. This ID is used for non-group calls placed from
the R8x00 and will show up as Mobile SSI in the DMR Tier III status meter.

11. In the Personal Features screen, select the Remote Monitor checkbox and set Remote
Monitor Timer to 10 seconds or greater. In this example, the remote monitor timer is set
to 60 seconds.
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O NEMEE keDIN - o x
- Model ~ Program  Tools  Setup  View @ KENWOOD

kg

Product
Information

File Name |NX5300-UHF-DMRIIl-Mar17.dat

NX-5300 [Portable]: K/F Personal Features o
UHF : 450-520 MHz I#] [ General List Encryption GPS Emergency PacketData
Transceiver Settings System Number |3 \z‘ E System Name | DMR Net Huge
IrunKea Lnanne rian
System Type  DMR-based Trunking Type  Tierlll
[ 1: Small Net 52
mall Ne O -
b 2:Huge Net 3 Hold Time [s] |60 + ¥
“ Personal Search Interval Time [s] 60 4 ¥
b H
1:DMR3 Small [ In-service Tone
[ 2: DMR Conv
. 3 DMR Net Huge Group Subscription Invalid Indicator

System Information Group Subscription Invalid Indicator Tone

B personal Features Remote Monitor

Remote Monitor
[ Personality

Remote Monitor Timer [s] |60 E
! Zone/Channel

Remote Monitor Displa: On
b Optional Features Py

Key Assignment o)
b Scan
Individual ID List Number |1 Iz‘
LTR
Group ID List Number |1 E E
DTMF

2-tone

b MDC-1200 (®) Encryption
b FleetSync [ secure Indicator

Ccom8 ‘ P25 ID Format: Hexadecimal

DMR ID Format: Decimal

Figure 50 — Configure Kenwood Personal Features

This setting will allow the DMR Tier III test mode to use the Ambient call from the R8x00. The
Ambient call is also used in MS Test> Tx Test mode data collection.

Configure the Group IDs under the Personal and Personality screens.
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Add  Copy Zone/Channel Group ID

Setup

Information  Range

File Name |NX5300-UHF-DMRIII-Mar17.dat

NX-5300 [Portable]: K/F
UHF : 450-520 MHz

Transceiver Settings

a

b

COMB8 | P25 ID Format: Hexadecimal | DMR ID Format: Decimal

FCT-1391

Personal
1: DMR3 Small
2: DMR Conv
4 3: DMR Net Huge
System Information
Personal Features
4 Personality
1:Per 1
Zone/Channel
4 1 : Teir3 Network
Zone/Channel Information
Zone Edit
2: DMR Conv
Optional Features
Key Assignment
Scan
LR
DTMF

2-tone

Ver 1.0

Personality

View | Operation

Personality
Top

System Number |3

System Type  DMR-based Trunking

Personality No. |1
Total | 5/1024

Group ID

ID Mode

Group ID Name

Alert Tone

Alert LED Color

Selcall on PTT

Type  Tier Il

6000

| Transmit/Receive
Group 1

Common

Common

Selcall on PTT | Group Call

1D List Number

D

ID Name

Lone Worker
Activity Detection
[] Auto Scan

[[] Group ID Scan

Figure 51 — Configure Kenwood Personality
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In this example, a Group ID of 6000 is set for Personality No. 1. This personality will then be
selected in the Zone/Channel Information screen (see Figure 52).

O NHE=E kDN Zone/Channel Information.

- [m) X
- Model  Program  Tools Selup View Operation @ KENWOOD
& - (i G"‘ Ell% ]

Add  Copy Delete Zone Personality SrouplD
Edit Range

File Name |NX5300-UHF-DMRIII-Mar17.dat

NX-5300 [Portablel: K/F Zone/Channel Information (7]
UHF : 450-520 MHz Top
Transceiver Settings Zone Number 1 E Zone Name  Teir3 Network
- Personal
1:DMR3 Small
No. System No. System Name System Type Personality No. Personality Name ~ Channel Name ~ Scan Add  Scan List No. Emergency Profile No. Key A
2:DMR Conv 1 1 DMR3 Small DMR-based Trunking | 1 Per 1 SM N52 S1 cC3 v None Zone Common Zone
p 3: DMR Net Huge 2 |3 DR Net Huge | DMR-based Trunking | 1 per 1 HU N351023 cc9 | @] | None Zone Common Zone
3
System Information
P
Personal Features
b
4 Personality 3
1:Per i 7
4 Zone/Channel S
9
4 1: Teir3 Network
10
& zone/Channel Information
1
Zone Edit 12
2: DMR Conv 13
Optional Features 14
Key Assignment B
16
Scan
17
LTR 18
DTMF o
b 2-tone

COM8 | P25 ID Format: Hexadecimal | DMR ID Format: Decimal

Figure 52 — Configure Kenwood Zones

At the time of this user guide development, the Kenwood radios do NOT support DGNA

functionality, so there is no description on how to configure DGNA operation in Kenwood
radios.
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Appendix 3 — Notes on Programing Tait DMR Tier III Standards Compliance
The Tait radio is programed using the DMR and MPT Terminals programming application.

The following figures are from Tait Programing Application and are Copyright by Tait
International Limited.

The following sections are examples of network configuration information required to allow
radios to operate in DMR Tier III mode as defined by the standards for maximum
interoperability.

According to the Tait help:

When programming trunked settings, possible entries and availability of certain features often
depend upon settings in other forms. The order in which the screen data is entered is im