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INTRODUCTION

This report demonstrates that the TPDH5A handportable transceiver complies with FCC 47 Parts 22,
74 & 90, and RSS-119 Issue 11 & RSS-Gen Issue 3. This radio supports analog, digital FFSK, P25
phase-1, P25 phase-2, and Digital Mobile Radio modulations:

Modulation Channel Speech Symbol Rate | Data Rate
Spacing Channels | (symbols/sec) | (bps)
12.5 kHz
Analogue FM 5 0 kHz 1 - -
12.5 kHz
FESK Fast Frequency Shift | 25.0 kHz i 1200 1200
Keying 12.5 kHz
o5 0 kHz - 2400 2400
- . .| 4 Level FSK
(D[;?\;Itg') Mobile Radio |, ¢ Tpma) 12.5 kHz 2 4800 9600
(ETSI TS102 361-1)
APCO P25 Phase 1 | C4FM (TIA 102) 12.5 kHz 1 4800 9600
H-CPM (2 slot TDMA)
APCO P25 Phase 2 (TIA 102) 12.5 kHz 2 6000 12000
Type Approval Testing of the T03-00043-JCDB
Serial number 25465117
Frequency range 400 -> 470 MHz

in accordance with:
FCC 47 CFR Parts 22, 74 and 90
RSS-119 Issue 11 & RSS-Gen Issue 3

REPORT PREPARED FOR
Tait Communications

PO Box 1645

558 Wairakei Road
Christchurch

New Zealand

DESCRIPTION OF SAMPLE

Manufacturer Tait Limited

Equipment; Handportable Transceiver

Type: TPDH5A

Product Code: T03-00043-JCDB

Serial Number(s): 25465117

Quantity: 1

FCC ID: CASTPDH5A Page 4 of 113 Report Revision: 1
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HARDWARE & SOFTWARE

Type
Hardware ID
Boot Code
DSP

Radio
Application
FPGA Image

Type
Hardware ID
Boot Code
DSP

Radio
Application
FPGA Image

Type
Hardware ID
Boot Code
DSP

Radio
Application
FPGA Image

TEST CONDITIONS

DMR & Analog
Code and Version
TPDB1X-H500_0006
QPD1B_S00_3.00.03.0001
QPD1A_EOO_1.01.00.0024

QPD1F_EO00_1.01.00.0024
QPD1G_S00_1.02.00.0010

P25 PHASE-1
Code and Version
TPDB1X-H500_0006
QPD1B_S00_3.00.03.0001
QPD1A_A00_1.01.01.0017

QPD1F_A00_1.01.01.0017
QPD1G_S00_1.02.00.0010

P25 PHASE-2
Code and Version
TPDB1X-H500_0006
QPD1B_S00_3.00.03.0001
QPD1A_A00_1.01.01.0017

QPD1F_A00_1.01.01.0017

QPD1G_S00_1.00.02.0001_P2.a

All testing was performed between 16" July-> 16™ August 2013, and under the following

conditions:

Ambient temperature: 15°C > 30°C
Relative Humidity: 20% - 75%
Standard Test Voltage 7.5 Vpc

FCC ID: CASTPDH5A

IC ID: 737A-TPDH5A
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DECLARATION OF CONFORMITY

We, TELTEST LABORATORIES of 558 Wairakei Road, Christchurch New
Zealand, declare under our sole responsibility that the product:

Equipment: Handportable Transceiver
Type: TPDH5A

Product Code: T03-00043-JCDB

Serial Number(s): 25465117

Quantity: 1

to which this declaration relates, is in conformity with the following standards:
FCC 47 CFR Parts 22, 74 and 90

RSS-119 Issue 11 & RSS-Gen Issue 3

Signature :

M.C. James
Laboratory Technical Manager

Date :
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MODULATION TYPES, NECESSARY BANDWIDTH,
and EMISSION DESIGNATORS

MODULATION TYPES:

F3E Analog FM

F2D FFSK 1200 bps 2400 bps

FXD Digital 9600 bps

FXW Digital Voice / Data 9600 bps

Fiw Digital Voice / Data 12000 bps

CHANNEL SPACINGS: 12.5 kHz 25.0 kHz

EMISSION DESIGNATORS:

Analog FM 11KOF3E 16KOF3E

FFSK Data 1200bps 6K60F2D 9K60F2D

FFSK Data 2400bps 7K80F2D 10K80F2D

Digital Voice / Data 8K10F1E 8K10F7E 8K10F7D 8K10F1D
8K10F1W

Digital Voice/Data 7TK60FXW 7K60FXD

CALCULATIONS

Equation: Bn = 2M + 2Dk
(M is highest modulating frequency; D is peak allowable deviation; k is a constant of 1 for FM)

Analog Voice 12.5 kHz Bandwidth

Necessary bandwidth Emission Designator
M = 3.0 kHz 11KOF3E
D=25kHz F3E represents an FM voice transmission
Bn = (2x3.0) + (2x2.5) x 1
=11.0 kHz
Analog Voice 25.0 kHz Bandwidth
Necessary bandwidth Emission Designator
M = 3.0 kHz 16KOF3E
D =5.0kHz F3E represents an FM voice transmission
Bn = (2x3.0) + (2x5.0) x 1
= 16.0 kHz
Fast Frequency Shift Keying (FFSK — 1200 bps) 12.5 kHz Bandwidth
Necessary bandwidth Emission Designator
M=1.8kHz 6K60F2D
D = 1.5 kHz (60% of peak deviation) F2D represents a FM data transmission with
Bn=(2x18)+(2x15)x1 the use of a modulating sub carrier
= 6.6 kHz
Fast Frequency Shift Keying (FFSK — 1200 bps) 25.0 kHz Bandwidth
Necessary bandwidth Emission Designator
M= 1.8 kHz 9K60F2D
D = 3.0 kHz (60% of peak deviation) F2D represents a FM data transmission with
Bn=(2x18)+(2x3.0)x1 the use of a modulating sub carrier
= 9.6 kHz
FCC ID: CASTPDH5A Page 7 of 113 Report Revision: 1
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Emission Designators - Continued

Fast Frequency Shift Keying (FFSK — 2400 bps) 12.5 kHz Bandwidth

Necessary bandwidth Emission Designator
M =2.4 kHz 7K80F2D
D =1.5 kHz (60% of peak deviation) F2D represents a FM data transmission with
Bn=(2x24)+(2x15)x1 the use of a modulating sub carrier
=7.8kHz
Fast Frequency Shift Keying (FFSK — 2400 bps) 25.0 kHz Bandwidth
Necessary bandwidth Emission Designator
M =2.4 kHz 10K80F2D
D = 3.0 kHz (60% of peak deviation) F2D represents a FM data transmission with
Bn=(2x24)+(2x3.0)x1 the use of a modulating sub carrier
= 10.8 kHz

Digital Voice / Data C4FM 4800 bps
Digital Voice/data transmissions use a 4 level frequency shift keying modulation scheme.
The necessary bandwidth has been measured using the 99% energy rule, and in
accordance with TIA/EIA 102 CAAB 2.2.5.2

Digital Voice 12.5 kHz Bandwidth P25 phase 1

99% bandwidth Emission Designator

=8.1kHz 8K10F1E
F1E represents a digital FM voice transmission
8K10F7E

F7E represents two or more channels containing
guantized or digital voice information

Digital Voice 12.5 kHz Bandwidth P25 phase 2
99% bandwidth Emission Designator
=8.1 kHz 8K10F1W
F1W represents a single FM telephony channel

Digital Voice 12.5 kHz Bandwidth DMR

99% bandwidth Emission Designator

=7.6 kHz TKB60FXW
FXW represents a FM Time Division Multiple
Access (TDMA) combination of data and
telephony

Digital Data 12.5 kHz Bandwidth P25 phase 1

99% bandwidth Emission Designator

=8.1kHz 8K10F1D
F1D represents an digital FM data transmission
8K10F7D

F7D represents two or more channels containing
guantized or digital information

Digital Data 12.5 kHz Bandwidth P25 phase 2
99% bandwidth Emission Designator
=8.1 kHz 8K10F1W
F1W represents digital FM data transmission

Digital Data 12.5 kHz Bandwidth DMR

99% bandwidth Emission Designator

=7.6 kHz 7K60FXD
FXD represents FM Time Division Multiple
Access (TDMA) data only

FCC ID: CASTPDH5A Page 8 of 113 Report Revision: 1
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TEST RESULTS

TRANSMITTER OUTPUT POWER (CONDUCTED)

SPECIFICATION: FCC 47 CFR 2.1046
RSS-119 54
GUIDE: TIA/EIA-603D 2.2.1

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up.

2. The coaxial attenuator has an impedance of 50 Ohms.

3. The unmodulated output power was measured with an RF Power meter.

MEASUREMENT RESULTS:

Manufacturer's Rated Output Power: Switchable: 4 W and 1 W
Nominal 4 W 406.2MHz 429.9 MHz 450.1MHz 459.9MHz 469.9MHz
Measured
3.9 3.8 3.8 3.8 3.6
(W)
Variation
(%) -3.0 -5.8 -4.8 -5.6 -9.1
Variation (dB) -0.1 -0.3 -0.2 -0.2 -0.4
Nominal 1 W 406.2MHz 429.9 MHz 450.1MHz 459.9MHz 469.9MHz
Measured
0.96 0.93 0.96 0.95 0.89
(W)
Variation
(%) -3.7 -6.5 -3.8 -5.1 -11.5
Variation (dB) -0.2 -0.3 -0.2 -0.2 -0.5

Measurement Uncertainty
+ 0.6 dB

LIMIT CLAUSES:

FCC 47 CFR 90.205 (s)

The output power shall not exceed by more than 20%... the manufacturer’s rated output

power for the particular transmitter specifically listed on the authorization.

RSS-119 5.4
The output power shall be within £1.0 dB of the manufacturer’s rated power.

FCC ID: CASTPDH5A Page 9 of 113 Report Revision: 1
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TRANSMITTER AUDIO FREQUENCY RESPONSE - PRE-EMPHASIS

SPECIFICATION: FCC 47 CFR 2.1047 (a)
GUIDE: TIA/EIA-603D 2.2.6

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up.

2. An audio input tone of 1000Hz was applied with the level set to obtain 20% of maximum
deviation. This was used as the 0dB reference point.

3. The AF was varied while the audio level was held constant.

4. The response in dB relative to 1000Hz was measured.

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz & 25.0 kHz channel spacings.

LIMIT CLAUSE: TIA/EIA-603D 3.2.6
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 406.2 MHz 12.5 kHz Channel Spacing
Pre-Emphasis
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Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 429.9 MHz 12.5 kHz Channel Spacing
Pre-Emphasis
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10.000 =
5.000 it |
0.000 P “ ,,,, - \
-5.000 =iy \
@ -10.000 = \
-15.000 N g \
-20.000
-25.000 e \\/
-30.000
-35.000
100 1000 10000
Modulation Frequency Hz
Deviation ------- Upper Limit  -=----- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 450.1 MHz 12.5 kHz Channel Spacing
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Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 459.9 MHz 12.5 kHz Channel Spacing
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SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 469.9 MHz 12.5 kHz Channel Spacing
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Transmitter Audio Frequency Response — Pre-emphasis
SPECIFICATION: FCC CFR 2.1047 (a)

Tx FREQUENCY: 406.2 MHz 25.0 kHz Channel Spacing

Pre-Emphasis
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SPECIFICATION: FCC CFR 2.1047 (a)

Tx FREQUENCY: 429.9 MHz 25.0 kHz Channel Spacing

Pre-Emphasis
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Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 450.1 MHz 25.0 kHz Channel Spacing
Pre-Emphasis
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SPECIFICATION: FCC CFR 2.1047 (a)
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Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 469.9 MHz 25.0 kHz Channel Spacing
Pre-Emphasis
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TRANSMITTER MODULATION LIMITING

SPECIFICATION: FCC 47 CFR 2.1047 (b)
GUIDE: TIA/EIA-603D 2.2.3

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up.

2. The modulation response was measured at three audio frequencies while varying the input
level.

3. Measurements were made for both Positive and Negative Deviation.

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz & 25.0 kHz channel spacings.

LIMIT CLAUSE: TIA/EIA-603D 1.3.4.4
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Transmitter Modulation Limiting

FCC CFR 2.1047 (b)

Tx FREQUENCY: 406.2 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
3
2.5 Limit
N e —— [ — —
I - — 300Hz
X~ // ____________________
S 15 y T 1000Hz
= s — — — 2500Hz
g 1 // ’// /
8 05 -~ — // /
s —
-30 -20 -10 0 10 20
Input Level dB
Modulation Characteristic
Negative Deviation
3
N 2.5 | __ I Limit
z 2 = ~ | ——300Hz
S 15 S e 1000Hz
2 1 e / — — — 2500Hz
3 = /
0 05 T
e et _——
-30 -20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 429.9 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
3
2.5 Limit
N [ N S
I - — 300Hz
X~ // ___________________
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Transmitter Modulation Limiting

FCC CFR 2.1047 (b)

Tx FREQUENCY: 450.1 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
3
2.5 Limit
N e
I - — 300Hz
~x Y N A
/| e TTTTTTTTTTTTTTTT | e
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 459.9 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
3
2.5 Limit
N [ I
I - — 300Hz
> // ____________________
§ 15 e i L EE i 1000Hz
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 469.9 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
3
2.5 Limit
N — e — —— —|——
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 406.2 MHz 25.0 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
6
5 Limit
N — — v — — — o —
T 4 e 300Hz
,E 3 . el P 1000Hz
prer] 4 ‘l /' R —
8 A A — — —2500Hz
> 2 s 7
° 1 — P T ol
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 429.9 MHz 25.0 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
6
5 Limit
N — —— e — ] ——
T 4 yid B e e o 300Hz
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g g b / 2500Hz
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 450.1 MHz 25.0 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
6
5 Limit
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 459.9 MHz 25.0 kHz Channel Spacing
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 469.9 MHz 25.0 kHz Channel Spacing
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OCCUPIED BANDWIDTH AND SPECTRUM MASKS

SPECIFICATION: FCC 47 CFR 2.1049 (c) RSS-119 5.5
GUIDE: TIA/EIA-603D 2.2.11

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment Set up.

2. For analog measurements: The EUT was modulated by a 2500 Hz tone at an input level
16dB above a level that produced 50% deviation. The input level was established at the
frequency of maximum response of the audio modulating circuit.

For Data measurements: The EUT was modulated with an internally generated pseudo
random bit sequence at the appropriate Baud rates.

3. The Occupied Bandwidth was measured on the Spectrum Analyser, with bandwidth settings
as follows.

Emission Mask D — Resolution Bandwidth = 100 Hz, Video Bandwidth = 1 kHz
Emission Mask B — Resolution Bandwidth = 300 Hz, Video Bandwidth = 3 kHz

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz & 25.0 kHz channel spacings.

LIMIT CLAUSE: FCC 47 CFR 90.210 RSS-119 55

EMISSION MASKS

Emission Mask D 12.5 kHz Channel Spacing Analog; FFSK; Digital Voice/Data
Emission Mask B 25.0 kHz Channel Spacing Analog; FFSK;

DATA SPEED

Digital Voice/Data 12.5 kHz Channel Spacing 9600 bps & 12000 bps

FFSK 12.5 kHz Channel Spacing 1200 bps & 2400 bps

FFSK 25.0 kHz Channel Spacing 1200 bps & 2400 bps

FCC ID: CASTPDH5A Page 27 of 113 Report Revision: 1

IC ID: 737A-TPDH5A Issue Date: 7-August-2013



TELTEST Laboratories
Tait Ltd
Report Number 3512

Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 406.2 MHz 4 W 12.5 kHz Channel Spacing
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Analogue Modulation 406.2000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 406.2 MHz 1W 12.5 kHz Channel Spacing
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Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 429.9 MHz 4 W 12.5 kHz Channel Spacing
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RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 429.9 MHz 1W 12.5 kHz Channel Spacing
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Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 450.1 MHz 4 W 12.5 kHz Channel Spacing
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Result=Pass
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RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 459.9 MHz 4 W 12.5 kHz Channel Spacing
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Result=Pass
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Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 469.9 MHz 4 W 12.5 kHz Channel Spacing
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RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
FCC ID: CASTPDH5A Page 32 of 113 Report Revision: 1

IC ID: 737A-TPDH5A Issue Date: 7-August-2013



TELTEST Laboratories
Tait Ltd
Report Number 3512

Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 406.2 MHz 4 W 25.0 kHz Channel Spacing
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0.0-
-10.0
-20.0
-30.0
-40.0 ! 'l
@ -50.0 J
RALN
-60.0 Il
oo e,
AN
-80.0 | o |
T g
-30,0- i FHEmission W
Reference R
-100.0-, | | | | i 11
406,137 406,160 406,180 406,200 406,220 406,240 406,262
MHz
Analogue Modulation 406.2000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55

Tx FREQUENCY: 429.9 MHz 4 W  25.0 kHz Channel Spacing
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RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 450.1 MHz 4 W 25.0 kHz Channel Spacing
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 459.9 MHz 4 W  25.0 kHz Channel Spacing
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Result=Pass

Tx FREQUENCY: 459.9 MHz 1W  25.0 kHz Channel Spacing
0.0+

-10.0

-20.0

-30.0

-40,0 !

-50.0

dE

-60.0

-70.0

-50.0

]
' Lirrit _|_|_I‘
%u.u..uu
L Ermission W
s i
Reference R
-100.0 - | | | | i 1
459,837 459,860 459,850 459,900 459,920 459,940 459,962
MHz
Analogue Modulation 459.9000MHz Mask B 1W

RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 469.9 MHz 4 W 25.0 kHz Channel Spacing
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Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55

Tx FREQUENCY: 406.2 MHz 4 W 12.5 kHz Channel Spacing
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Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55

Tx FREQUENCY: 429.9 MHz 4 W 12.5 kHz Channel Spacing
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FFSK-1200 429.9000MHz Mask D 1W
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RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 450.1 MHz 4 W 12.5 kHz Channel Spacing
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Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 459.9 MHz 4 W 12.5 kHz Channel Spacing
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Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 469.9 MHz 4 W 12.5 kHz Channel Spacing
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RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
TXx FREQUENCY: 406.2 MHz 4 W  25.0 kHz Channel Spacing
0.0- |1 |
0. //,/” J{ \1 “\\\\

-20.0
ol il N
-40.0 / ’1J ]\‘ N
-50.0
-60.0

-70.0 ‘J‘J \,\4
-80.0 m " . |
-90.0 “WWM ;;IESIE:I;I"HE“ﬂ

I
Reference Ry
-100,0 - :

1 | | | | | 11
406,137 406, 160 406,150 406,200 406,220 406,240 406,262
MHz

FFSK-1200 406.2000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

dE
K.
| =

TXx FREQUENCY: 406.2 MHz 1W  25.0 kHz Channel Spacing
0.0- — ]
-10.0 // ﬁﬂ#{h \‘\-‘\
| = P \\
=14 ] .
-40.0 i ! J ‘ \\
& -50.0 K ﬂ H \"1
-60.0 { l
-70.0 J; VL
-a0.0 ] L _I—_
it bt eyl W_ﬂ
-a0.0 J Emissiu::n Pl
Feference R
-100.0 - I I I I i I
406,137 406,160 406,180 406,200 406,220 406,240 406,262
MHz
FFSkK-1200 406.2000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 429.9 MHz 4 W 25.0 kHz Channel Spacing
0.0-
#_'_,_,.,—'- -\_\_\"""-\-..
oo //_/-"J 'w‘l "‘\\_\_‘\
= I 5
-40,0 ¥
P
-':8 -50.0 {(J./ IJ h \"'\
-60,0
-70.0 ]j \r'
-30.0 - L |
o Lﬁ%w“ﬂ“‘ R
-a0.0 —] Elmissic:n P
Feference R
-100.0 - I I I I i I
429,837 420,860 420,880 429900 429,920 420,940 420,962
MHz
FFSK-1200 420,9000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
TXx FREQUENCY: 429.9 MHz 1W  25.0 kHz Channel Spacing
0.0-
L] ]
oo //,/"/ ﬁﬂ#hh \\\\
| A N
=1 I .
-40.0 = ! J1 \ \l.,
@ 50,0 K H “ \‘\
-60,0 \
-70.0 [f|| 1L
'BD.D . 1
WWW WHT‘IE“'“ *ﬂm‘“““_ﬂ
-90,0 . ! , Emissin::n L
Reference Ry
100,80 - I I I I i I
429,837 420,860 420,880 429900 429,920 429,940 420,962
MHz
FFEE-1200 420,9000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 450.1 MHz 4 W 25.0 kHz Channel Spacing
0.0- "1 |

100 -~ b N
L A o
-30,0 / N o
-40.0 / ’4 ]“ h

-50.0

dE
-H-‘h.
= ——

-60.0
-70.0 J 1'1

. fie
-0.0 ! Lirrit M=k
-a0.0 %MWWMWW MWEIT;_ESS[IIZ::“ M

I
Reference Ry
-100,0 - :

1 | | | | | 11
450,035 450,060 450,030 450,100 450,120 450,140 450,162
MHz

FFSK-1200 450.1000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

[

TXx FREQUENCY: 450.1 MHz 1W  25.0 kHz Channel Spacing
0.0- _'_"_,_,_,—o-" '--._\_|_\_H_

-10.0 ”f /\L\ \\"‘

200 // Nﬂ hh \\\

e | .

-40.0 i

” R ~
@ -50.0 B H “ -
-60.0
-70.0 Jj \]LL
"800 e "h'*-,u'id Limit T
-90.0 MWW WﬁlEJrhislsiin:ﬁ“_Jm_T
-100,0-, F'\el:erelnce W

1 | | | | | 11
450,035 450,060 450,080 450,100 450,120 450,140 450,162
MHz

FFSK-1200 450.1000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 459.9 MHz 4 W 25.0 kHz Channel Spacing
0.0-
.,-o-""'"_'_'- -‘_\_\"""-\-..
0. //,/" Jﬂ‘!ﬁl“\ “\\\\
= 3L
i AR
AN
-40.0 ' '
& -50.0 f'/ fJJ \]‘( \H
-60.0 } \
-70.0 j. \
-60.0 Y | Limit —o 1
v T
-a0.0 } i Emissiu::nm ln_ﬁx“\v'l_‘l
Feference R
-100.0 - I I I I i I
450,837 453,860 453,830 453,900 453,920 453,940 450,962
MHz
FFSK-1200 450,9000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz 1W 25.0 kHz Channel Spacing
0.0-
L] [
10,0 // n'llu"q H‘\\
o /// J‘]ﬁ hh \\\
-30.0 / J \L‘ i
-40.0 i ! J r\ \'\
@ -50.0 K H ]" \H
-60.0 [ ]
-70.0 ' |
'BD.D | . -
sl T W
-a0,0 t —H ' Ernission P L
i
Reference vy
-100.0-, | | | | i 11
459,837 459,860 459,850 459,900 459,920 459,940 459,962
MHz
FFSK-1200 459.9000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 469.9 MHz 4 W 25.0 kHz Channel Spacing
0.0-
|~ B
10.0 ] f U I
-20.0 // Nﬂ \\
I I 5
-40.0 - 1
& -50.0 / r \ \\
/ L )
-60.0 J L
-70.0 J r\
-80.0 i Wy Lirniit T
Y R YIT] il |:,p+‘
-90.0 ﬁww WMMEmissi:':: uﬁﬂ,«’“\v_
000 — ‘ Referelnce R
469 IEES? 469.|EEEEI 469.|EEEEEI 469.|9EID 459.|92|:| 459.|94|:| 46-5 .|962
MHz
FFSK-1200 469,9000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
TXx FREQUENCY: 469.9 MHz 1W  25.0 kHz Channel Spacing
0.0-
L] [~
10,0 ] lll"l.l. I
200 // MN “H \\\
=1 I .
-40.0 — ! ‘ 1\ \'\
@ -50.0 K H u \1‘\“
-60.0 [ 1'
-70.0 "{1 rl\
-&0.0 Lirniik __l_|_
" ||| h A "'I ﬂ,l H*ll vhat IL.
-90.0 JIM' ﬁa&ﬂﬂﬁ | jﬂhr WWM Emlssu:un I _ll
000 — ‘ F'\el:erelnce /’\/
4£9 IBS? 469.|86EI 469.|BEEI 469.I'§EIIZI 459.|92|:| 459.|94|:| 45!.:1 .|952
MHz
FFEE-1200 4690,9000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 4062 MHz  4W  12.5 kHz Channel Spacing
0.0
] —

-10.0

-20.0 / \\"
-30.0 /
-40.0

-50.0 /
-60.0
-70.0 f
g0.0 J‘H \L

T Lirnik 11
I
S My,
1000+ Referelnce Ry

1 | | | | | 11
406,137 406, 160 406,150 406,200 406,220 406,240 406,262
MHz

FFSEK-2400 406.2000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

™
il N
N

g

™
>

...--'-""—._.

dg
-EM.
—

—
—r

Tx FREQUENCY: 406.2 MHz 1w 12.5 kHz Channel Spacing
0.0-
10,0 7 ™

o ,/ ; ~
ot | V4 !{'ﬁ

N
N
N

e e

-':S -50.0 - l ]q \
by
-70.0 \t
-80.0 Limit 1
200l A S, 7
Reference R
-100.0- | | i i i I
406,137 406,160 406,180 406,200 406,220 406,240 406,262
MHz
FFSk-2400 406.2000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 429.9 MHz 4 W 12.5 kHz Channel Spacing
0.0-
100 //’” ““x\\
-20.0 . ‘U
| i A
I Hh I'ﬂ\\ N
e [ :
-60.0 ' \| ‘I
70,0 j'" l]
-80.0 »m'w Liriit 1
|
-90.,0 fh*www II-Z1!'!'|isl|s:iu:uulll'|1“II,.QiJI,-fIT?,I‘H,c
000 — Referelnce R
429,857 420,860  420.880  420.000  420.920  429.940 429,962
MHz
FFSEK-2400 420,9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 429.9 MHz 1W 12.5 kHz Channel Spacing
0.0-
10,0 //"" “‘x\\
| il N
-30.0 1 IHI \ \\
// I{/n \ N
&8 -50.0-p I I| l‘w \
Y
-70.0 | %
-80.0 w,d Limit 1
-90,0 - Wﬂw'mwﬂ,ﬂ . | Emissicn W?
LSRR
Reference vy
-100.0-, | | | | i 11
429,837 479,860 429,880 429,900 429920 429,940 429,962
MHz
FFSK-2400 429.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 450.1MHz  4W  12.5 kHz Channel Spacing
0.0
el -

-20.0 / \\\
ool f AN
ool i N
woll/ II RN N\

=1
- al

-70.0 N |
-80.0 Lirnik
 toh 'umn
-90.0- ey Ef,ﬂ,'ss'.ﬂ,n,,, f#mi i
Reference
-100.0 - I I I I
450,038 450,060 450,080 450,100 450,120 45EI. 140 45EI. 162

MHz
FFSEK-2400 450,1000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 450.1 MHz 1w 12.5 kHz Channel Spacing
0.0-
10,0 e ™

-20.0 / ,\J \\
300 / I‘I} | \
ool (A N

»—’/ ” I.\ \\.

. I
A
-70.0 - |
'BD.D . -
MﬂN M Limit | _|_|‘I
-ap.0- bafley s} EMriiSsicn Wﬁ
||H Tm"l"l'l""ll 1 '
Reference R
-100.0 - | | | | i 1
450,035 450,060 450,080 450,100 450,120 450,140 450,162
MHz
FFSk-2400 450.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 459.9 MHz 4 W 12.5 kHz Channel Spacing
0.0-
100 //"f 1"‘“\\\
-20.0 .
mit—~ i) oS
-40.0 / I
RN ™
@ 50,0
c - TR ~
i
70,0 If' |
-80.0 MtJF l Liriit 1
| L
_QD.D—%WM*PA" Wboep Emission W
Feference R
-100.0-) | | | | i I
450,537 450,560 459,850 459,900 459920 459,940 450,962
MHz
FFSEK-2400 459,9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz 1W 12.5 kHz Channel Spacing
0.0-
10,0 // '14 ‘”‘x\\
-20.0 L } L
0.0 // {l‘ THRY! \ \\\
L MR N
& -50.0-p I l li’.| \ =
A
-70.0 J'l‘ |
-80.0 l M Lirriit 1
-50.0 WM byl EMmisSion byl
Reference vy
-100.0- | | i i i I
459,537 459,860 459,880 459,900 459920 459,940 459,962
MHz
FFSK-2400 459.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 469.9 MHz 4 W 12.5 kHz Channel Spacing
0.0-
100 /f" \‘ ““\\\\
-20.0 . }
30,0 // {l‘l I’,ll \ \\\
-40.0
7 TR N
co- I -
0
-70.0 | |
-80.0 M‘V Liriit 1
|
-90.0 -4 it gy Emission Muﬁ
Feference R
-100.0-) | | | | i I
469,537 460,860 460,880 469,900 469920 469,940 459,962
MHz
FFSEK-2400 469,9000MHz Mask D AW
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 469.9 MHz 1W 12.5 kHz Channel Spacing
0.0-
10,0 // ‘”‘x\\
-20.0 s ( l
s - f Rl \\
s ARER! N
-':S -50.0 .-'r I ] ]4 \ T
1R
-70.0 H W
-80.0 M ‘M‘m Limit 1
B Hr A ETIE, o
Reference vy
-100.0-, | | | | i 11
469,537 469,860 469,880 469,900 469920 469,940 469,962
MHz
FFSK-2400 469.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 406.2 MHz 4 W 25.0 kHz Channel Spacing
0.0-
.,-o-""'f -‘_\_\"""-\-..
10,0 /“f | \\‘\-\
i R ;
-40,0 / N,
& -50.0 )!J L“ Aﬂ:
/] [ \ h
-60,0 V H‘
-70.0 J ILL
-50.0 . g " _I—_
q1||wl (rﬂ “I |i|1||‘1|!-‘. |||I'l|||'|rM JHW l"f'h‘ I"'M MLITI'II":Il | 1 _l_|
-a0.0 d Emissiu::n "ﬂlm-
000 — Referelnce Ry
40165 I13? 4|:|r:'..|1r:'-|:| 4|:|r:'..I1En:| 4136.'200 406.|22|:| 406.|24|:| 4|:u|5 .|262
MHz
FFSK-2400 406.2000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
TXx FREQUENCY: 406.2 MHz 1W  25.0 kHz Channel Spacing
0.0-
L] [~
oo //,.ff I “‘\_\\
-20.0 / J H \ \\\
S SR
-40,0 yi ! f \x
g -s0.07; [“\, AN
-60,0 J lﬂ
-70.0 !
-50.0 MFJ L|n'||t
Y T A
-QD.D—II—I‘!E‘I it ‘ﬂw | Emlssu:un ﬂ!ﬁf_m'f
000 — F'\el:erelnce R
406 I13? 4EIE~.|1|5III 4EIE~.|18III 405.|2|:u:| 4|:|E..|22|:| 4|:|E..|24|:| 4|:u|5 .|252
MHz
FFSK-2400 406.2000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 429.9 MHz 4 W 25.0 kHz Channel Spacing
0.0
.,-o-""'"_'_'- -\_\_\"""--..
/‘/ iIJ'\i “‘\“\

ol
A = L N
-40.0 / r'( w\ A
- .
e Moo i

e [

Reference

db
—

-100.0- 1 1 1 1 I 11
429,837 429,860 429,880 429,900 420,920 429,940 429,962
MHz

FFSEK-2400 420,9000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

TXx FREQUENCY: 429.9 MHz 1W  25.0 kHz Channel Spacing
0.0-
L] [

-10.0 ///f {0 \\
-20.0 / {1 TL‘\ \\\\
i o .
-40.0 p ! I \ l\\

@ 50,0 i \

=) .J"II L) \"'
-60.0 \'\
-70.0 ‘JJ'J \w
BT g1 gy

(LTS I R T
-a0.0 f Emissiu::n Pl
‘ Feference R
100,80 - I I I I i I
429,837 429,860 429,880 429,900 429,920 429,940 429,962
MHz
FFSK-2400 429.9000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 450.1 MHz 4 W 25.0 kHz Channel Spacing
0.0-
.-o-'"""_'_'- -\-\_H"""-u
-10.0 -/J ;4{ \\-\-\.
00 // jﬂ Iﬁl \\\
I R T
-40.0
& -50.0 !I-‘/ 'Hr L* \
-60.0 )/[ \\‘
-70.0 / lL
-80.0 ' Lirrit 1
A bodu | ue
-90.0 HWW MWEmissic:: MM&
Reference Ry
-100.0 - I I I I i I
450,035 450,060 450,080 450,100 450,120 450,140 450,162
MHz
FFSK-2400 450.1000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
TXx FREQUENCY: 450.1 MHz 1W  25.0 kHz Channel Spacing
0.0-
"] [
10,0 // Ir.llui \“‘a
| = f” M] \\\
DY Y .
-40.0 ~ ! \\
@ 50,0 K \‘,\
-60.0 iJ \A
-70.0 !] L
'Bl:l.l:l . _I__
whitsadbpatont ™ Wiy
-a0.0 J | Emissiu::n P
Reference Ry
100,80 - I I I I i I
450,038 450,060 450,080 450,100 450,120 450,140 450,162
MHz
FFSK-2400 450.1000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 459.9 MHz 4 W 25.0 kHz Channel Spacing
0.0-
.-o-'"“_'_'- -‘-\_H"""-u
0. //,,-"’ “\\\\\\
-20.0 / \
| 1
I VY -
-40.0
/ oy 3
@ -50.0
/ (T | a
-60.0 ’J \A
-70.0 L
-80.0 JW"/ 1.'JI'\J;‘\.M‘\‘M..“L|m||:
Illli,q*hllr..*r LLURD M.
-90.0 t k WWM Emlssmn mw_‘ulm
000 — ReFereru:e
450 IEES? 459.|EiEuEI 459.|EEEEEI 459.|9EIEI 459.|92EI 459.940 459.962
MHz
FFSK-2400 459.9000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz 1w 25.0 kHz Channel Spacing
0.0-
.-o-"""ﬂ_'- -H_H"""-u
oo ///"J “‘\\_‘\\\
T il <
i P 1
-40.0 5 I I \ 1\\
@ -50.0 v"l \
| \ N
-60.0 U
-80.0 s M’j’m lell:J 11
-90.0 "FMW'«( II-Zn'ulssmn /"\v#
100.0- Reference /\/
459 IBS? 459.|86III 459.|88III 459.I'9IZIEI 459.920 459.940 459.962
MHz
FFSk-2400 459.9000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK — 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 469.9 MHz 4 W 25.0 kHz Channel Spacing
0.0- |1 [

oo ] L e
-20.0 / ,I rr \\
| M N
T i \

-50,0
-&0,0

-70.0 JF H‘

-a0.0 y 'V‘y“lwww ' %W:ﬂﬁru aunl 1@5

-a0,0 Emission

I
Reference Ry
-100,0 - :

1 | | | | | 11
469,837 469,360 469,830 463,300 463,920 453,940 469,962
MHz

FFSEK-2400 469,9000MHz Mask B AW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

dE
'\_\.
| =
=

TXx FREQUENCY: 469.9 MHz 1W  25.0 kHz Channel Spacing
0.0-
L] ]

-10,0 /J'/f IIAL‘i \\"'\-\
-20.0 / [ ! r] \\\\\
-30.0 / i 1‘ o
-40.0 i ! \'\

B 50.0-; M L"l \\
-60.0 ’/[ \\"
-70.0 JI k
'BD.D . _I__

I N WW.LLTJEﬂ o o
-a0.0 !:Zmissiu::n ﬂw/'\,-_"
Reference Ry
-100.0- I I I I i I
469,837 469,860 469,880 469,900 469,920 469,940 469,962
MHz
FFSkK-2400 469.9000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 406.2 MHz 4 W 12.5 kHz Channel Spacing
0.0- __J_,aﬂ"‘_— —_hh-.._w
-10.0 Pl [

. a
]/ [0\ \
-50.0 ‘J/ ]

-60.0

—
—
i

dg
=
———
L]

——
——l

|
i

-70.0

0.0 ' \%‘h Lirnit 1
I

30,0 -y i o risson, ™o

1000 Reference Ry

- T :

| | | | | 11
406,137 406, 160 406,150 406,200 406,220 406,240 406,262
MHz

DMR 406, 2000MHz Mask D AW
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 406.2 MHz 1w 12.5 kHz Channel Spacing
0.0- _"..\.,-"""-N_N_ _\_“"-\-._\_‘_\_\_
-10.0 n""ﬂ M\\“'\

-20.0 \1 \L\\
[ ™
woo & 1R ™
fi [ N

s I '
TR
-70.0 )j M
-80.0 w \%\H Limit 1
90,0 - 'Il!ﬁmhl,.Emissin:nn W"*
AL
Reference R
-100.0 - | | | | i 1
406,137 406, 160 406, 180 406,200 406,220 406,240 406,262
MHz
DMR 406,2000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 429.9 MHz 4 W 12.5 kHz Channel Spacing
0.0- __'_,.nr'"""_'_ _“_“""-\-\...\_‘
-10.0 ] ! ",

-20.0 l( \\\
fi
ey 1V ff 1 N
-50.0 /ﬂ I

-60.0

—
—
—
,;f";

db
=,
—

——
]

-70.0

o

-50.0

i‘u% Lirit -
|

00- oy PudeEzen, sl

“100.0-) | Reference |-

| | | | | 11
429,837 429,860 429,830 429,900 429,920 429,940 429,962
MHz

DMR 420,9000MHz Mask D AW
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 429.9 MHz 1w 12.5 kHz Channel Spacing
D.D_ Fi_'_,_,.u-"-'_ _\_\_\-\L"\-\.\_'
-10.0 Pl [

. I/
w7 fan N

_:S -50.0 _'i'l II/ \\\ -
TR\
-70.0 )‘f \1
-80.0 M.( i Limit 1
a0.0- W MEmissian N#E"ﬁ
W e -
Reference R
-100.0- | | i i i I
429,837 429,860 429,580 429,900 429,920 429,940 429,962
MHz
DMR 420,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 450.1 MHz 4 W 12.5 kHz Channel Spacing
0.0- ’H___,-u-'—'_"_ _\_\_‘—‘1_\_‘_\_
0.0 /"f , \\'«\
o pa H Hﬁ ™.
A f AR N\
I TER\ 5
M I -
i
-70.0 JJ &t
-50.0 M m\l'n,‘ Limnik _|_l_|‘
|
_an.0 -t 'r'."\llw I ;wr.,ﬂ#.f- E.F".‘.s%‘ﬁ?,... ILEH/"\V.‘!
Feference R
-100.0 - I I I I i I
450,038 450,060 450,080 450,100 450,120 450,140 450,162
MHz
DMR 450,1000MHz Mask D AW
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 450.1 MHz 1W 12.5 kHz Channel Spacing
D.D - v#_'___,..—'—"_ _\_‘M—\_\-‘-"‘w
-10.0 P .
50,0 }f{r‘fﬁ/ I’J \,\ ‘\R\
S fﬂ \\ N
0 N
L -50.0-p l ( ]'\ 7,
T
-70.0 rJ‘ LL
-80.0 Tq\% Limit 1
Reference vy
-100.0-, | | | | i 11
450,035 450,060 450,080 450,100 450,120 450,140 450,162
MHz
DMR 450,1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 459.9 MHz 4 W 12.5 kHz Channel Spacing
0.0- H_,.-'-""‘_"_ —_“"—u.,“ﬁ
-10.0 ] [
il <
s fﬂ 1\ ™
pIE THR\ N
- I -
iy
70,0 Jj [q
-80.0 M.,-r Liriit 1
-50.0 -l bl peEmission il
000 — Referelnce R
459,857 450,860  450.880  450.000  450.920  459.940 459,962
MHz
DMR 459,9000MHz Mask D AW
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz 1W 12.5 kHz Channel Spacing
0.0-
—
-10.0 o - [,
-20.0 r, \
S fﬂ I\ o
7 i
B I
TR
-70.0 J 1\_
-80.0 .V’J Limit 1
rs | La iczi
a0.0- ! i WFII'I"IIIESIﬁIIT: ) Ww
Reference vy
-100.0-, | | | | i 11
459,537 459,860 459,880 459,900 459920 459,940 459,962
MHz
DMR 459,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 469.9 MHz 4 W 12.5 kHz Channel Spacing
0.0- L | R
-10.0 ] "

-20.0 rkl \

-30.0 ”’ \

>N 7 (R N

7 /

N 'ff '\Hv
S

dE
=,
i
L
-
il
=

-90.0-p l““‘ﬁ‘fww e ORI T
Reference
-100.0 - I I I I i I
469,537 460,560 460,830 460900 469,920 469,940 469,962
MHz
DMR 469,9000MHz Mask D AW
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 469.9 MHz 1w 12.5 kHz Channel Spacing
0.0-
L | —_h‘—HWH_‘
-10.0 o BN

-20.0 \
[ ™
woll 4 (7 AN

1% ) |
o
-70.0 Hy \
-80.0 ¥ Limit 1
-90.0 —Wf h e MEmissinn W "
TR L W,
Reference R
-100.0 - | | | | i 1
469,837 469,860 469,850 469,900 469,920 469,940 469,962
MHz
DMR 4469,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-1
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 406.2 MHz 4 W 12.5 kHz Channel Spacing
0.0-
—
-10.0 —r’ﬂ-’fr fe R‘“\-‘_
S - rl \\ \\
s ff y ™,
I N H,
B TR\ -
il
70,0 / \‘I\
-80.0 M '.“‘\u Liriit 1
|
90,0 VW-WW i Emision, V‘*ﬁ i
000 — Referelnce R
406157 406160  406.180 405200 406.220  406.240 406,262
MHz
P25-1 406.2000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 406.2 MHz 1W 12.5 kHz Channel Spacing
0.0-
—]
-10.0 Rl ! S
" \ \\.‘\‘U
e il N
s f di ™
TR N
o e [0 “
T
-70.0 r‘ \1
-80.0 Mﬂf Limit 1
-90.0 ]I'HJ""FII"‘“'-["'"I''“'L‘II METES\E&N rﬂw
Reference vy
-100.0-, | | | | i 11
406,137 406,160 406,180 406,200 406,220 406,240 406,262
MHz
P25-1 406.2000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-1
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 429.9 MHz 4 W 12.5 kHz Channel Spacing
0.0-
—]
-10.0 sl ™~
-20.0 I/ \
s | ff 1\ My
i TR
R IR\ -
i
-70.0 { k
-80.0 Lirrit 1
|
-90.0- M"ﬁﬁEvrnqiﬁi?::. . ’A-‘V.f
Feference R
-100.0-) | | | | i I
429,537 420,860 429,580 4200900 4200920 429,940 420,962
MHz
P25-1 429.9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 429.9 MHz 1W 12.5 kHz Channel Spacing
0,0 —”‘H-H_,H“_
o0 /ﬂ;"‘ )}m\] "“w__\
i ~,
S f AR\ N
I B
5 T\
T
-70.0 f \
-80.0 M m Limit 1
-90,0- e ‘,‘sﬁwﬂ.&wﬂﬂf-‘ i Pyl Ernission ’N{K‘ 4
HoET]T e
Reference vy
-100.0-, | | | | i 11
429,537 479,860 429,580 429,900 429920 429,940 479,962
MHz
P25-1 429.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-1
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 450.1 MHz 4 W 12.5 kHz Channel Spacing
0.0-
| I
-10.0 =~ ™,
i kN
s f! 1\ ‘“\
iV TR\
S [ -
i
-70.0 !- H\
-&0.0 Lirniik 11
an.0- W“Ji‘df" ¥ FurJqEEms:su::Tl UW"*
000 — ReFereru:e /\/
450 I|:ee 45|:|.I|:|ee 45|:|.I|:|e|:| 45|:|.I1|:n:| 450.12:3 450.14:3 450.162
MHz
P25-1 450.1000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 450.1 MHz 1W 12.5 kHz Channel Spacing
0.0-
——]
-10.0 el ™
o | e N =
S f AR\ N,
TR N
o mep [ |
o
-70,0 H \
-80.0 N ' Lirnit 1
-90,0 -4 WY ‘Iwgwsmanr ﬂglﬁ
Reference
-100.0-, | | | |
450,035 450,060 450,030 450,100 450,120 45D.14I:| 45|:|.1E.2
MHz
P25-1 450.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-1
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 459.9 MHz 4 W 12.5 kHz Channel Spacing
0.0-
= T
-10.0 -‘*"'HJ L -\w"‘*\
/f" W\ N
i ff \ ™
1HR M,
" If -
i
-70.0 / L
-80.0 VM Lirrit 1
|
90,0~ ofifAEmission e
Feference R
-100.0-) | | | | i I
459,537 459,860 459,580 4500900 459920 459,940 459,962
MHz
P25-1 459.9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz 1W 12.5 kHz Channel Spacing
0.0-
-]
-10.0 _/-"'/‘“- \\.
i <
S ff 1\ N,
TR\ il
s I i
TR
-70.0 f H
-80.0 ﬁw’M Limit 1
-90.0-f ME.EE%‘E;E'.. , .*ﬁv:lﬁ';ﬁ
Reference vy
-100.0-, | | | | i 11
459,537 459,660 459,580 459,900 459,920 459,940 459,962
MHz
P25-1 459.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-1
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 469.9 MHz 4 W 12.5 kHz Channel Spacing
0.0- = —]
o0 /"J-’f L\ "\«m\
-20.0 f \
i AR N
iV 0
. T\ -
TR
70,0 f \
-80.0 M Liriit 1
|
90,0 - rwgmbﬂw?ﬁ.w by Emission m,&
Feference R
-100.0-) | | | | i I
469,537 460,860 460,880 469,900 469920 469,940 459,962
MHz
P25-1 469.9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 469.9 MHz 1W 12.5 kHz Channel Spacing
0.0-
—
1] B
ik K
| o ,
TR
BT I |
TR\
-70.0 { .1
-80.0 ' Limic —
-90,0- M Mﬁmiﬁiﬂﬁ ; W?
Reference vy
-100.0-, | | | | i 11
469,537 469,860 469,880 469,900 469920 469,940 469,962
MHz
P25-1 469.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-2

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55

Tx FREQUENCY: 406.2 MHz 4 W 12.5 kHz Channel Spacing
0.0- _,-o-""'"-'_'_'_ _\_‘-\_\-\-\""-\.

-10.0 /’fﬂi \\“\L

-20.0 / m \
{1 N
ool R N
-50,0 / I {
iy v}r x‘
:z:Z- MN IM“"”MM II;irrnniizsiu::n _T_
Bt A P

11 I I I I I I
406,137 406, 160 406,150 406,200 406,220 406,240 406,262

MHz
P25-2 406.2000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

- al

L
i

o
-
~i
| —__
—
=a

TXx FREQUENCY: 406.2 MHz 1W  12.5 kHz Channel Spacing
0.0- f/_/.ff _\_‘-\_"‘-\.\_\_\_\\‘-
-10.0
-20.0 / ‘/ \ \\
| f! i AN
TR\ R
-':'Dj -50.0 - If 1‘\ 1
TR
-70.0 r/, \\
-80,0 M FW.V Lirnit 1
| .
-90.0 -y e ey Emission WW“
W R LA T (R
Feference R
-100.0 - I I I I i I
406,137 406,160 406,180 406,200 406,220 406,240 406,262
MHz
P25-2 406.2000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-2
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 429.9 MHz 4 W 12.5 kHz Channel Spacing
0.0- _,-o-""'"-'_'_u_ _\_\_\_\-\-\-"‘-\.
-10.0 "’/r ‘\\"-\_

-20.0 m \\
i S
w7 [ N
el [
\
\
\

dg
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e
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-60.0 I

-70.0 }lf
-80.0 ' Lmit [T 1
oMyt gt i

Reference Ry
-100,0 - :

1 | | | | | 11
429,837 429,860 429,830 429,900 429,920 429,940 429,962
MHz

P25-2 420.9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 429.9 MHz 1w 12.5 kHz Channel Spacing
0.0
L T
-10.0 /—ﬂ \\h"‘-\_

-20.0 /w\ \\\
-30.0 ]‘/
el /
/|

\ ™
\ N
\ N

& -50.0-p Irf H\ e
ol
-70.0 r| \'
-80.0 M ¥ Limit 1
90.0- Hetldy Erission, ol ™oy
Reference R
-100.0 - | | | | i 1
429,837 429,860 429,880 429,900 429,920 429,940 429,962
MHz
P25-2 420,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-2
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 450.1 MHz 4 W 12.5 kHz Channel Spacing
0.0- L T
-10.0 / \‘-\'\
-20.0 / ‘J \ \\\
s f C N
1V TR\ N
. TR\
-
-70.0 f \
-80.0 M Liriit 1
|
000 — Referelnce R
450,038 450,080 450.080 450100 450120 450.140 450,162
MHz
P25-2 450.1000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 450.1 MHz 1W 12.5 kHz Channel Spacing
0.0-
-10.0 /ﬂ \M\-\_
-20.0 f} \ \\\
s fl I\ N
TR\
L 50,0 I f “ -
TR\
-70.0 f ku
-80.0 Limit 1
-90,0 MIEmiﬁim _,ﬁﬁ!ﬁ
Reference vy
-100.0-, | | | | i 11
450,035 450,060 450,080 450,100 450,120 450,140 450,162
MHz
P25-2 450.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-2
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 459.9 MHz 4 W 12.5 kHz Channel Spacing
0.0- ——
-10.0 _,/ ﬂ \‘"\
-20.0 ‘f( I \\‘\\\
i f A N
I TR\
B Il |
i
-70.0 f \‘
-80.0 m Lirrit 1
|
0.0- W WETEEED,
Feference R
-100.0 - I I I I i I
459,837 450,860  450.830 459,900 459,920 450,940 450,962
MHz
P25-2 459.9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz 1W 12.5 kHz Channel Spacing
0.0-
-10.0 /’/—f K\-\_
' “‘1\ '\\
il ~
S/ f AR N\
T\ N
L] -ED.D‘WV(‘/ Ir \\ i
ol
-70,0 } \
-0.0 W \‘\u Limit 1
0.0- i Emsn ol
’E Reference vy
-100.0-, | | | | i 11
459,837 459,860 459,830 459,900 459,920 459,940 459,952
MHz
P25-2 459.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

P25 Phase-2
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 469.9 MHz 4 W 12.5 kHz Channel Spacing
0.0- o
-10.0 .A"f/ K\\_

-20.0 \\

[ N

| !{H i N
|

-5|:|:|:| / ]

-60.0 |

-70.0 {{ \J
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-90.0 —WW Mﬁnis_siéj“ ,.Wh
Reference |-

-100.0-}

1 | | | | | 11
469,837 469,360 469,830 463,300 463,920 453,940 469,962
MHz

P25-2 469.9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Tx FREQUENCY: 469.9 MHz 1w 12.5 kHz Channel Spacing
0.0-
-10.0 .r"frﬂ \\“—\_

-20.0 \\\
[ ™
ool 4 AR\ N
\ N

| _\___"‘—‘-l-u_h_____

@ -50.0 I “ ’
TR
-70.0 [ \
-80.0 ' Limit 1
-90,0 - e MEmissian W"
s, o
Reference R
-100.0 - | | | | i 1
469,837 469,860 469,850 469,900 469,920 469,940 469,962
MHz
P25-2 469,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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SPURIOUS EMISSIONS (Tx CONDUCTED)

SPECIFICATIONS: FCC 47 CFR 2.1051 RSS-119 5.8
GUIDE: TIA/EIA-603D 2.2.13

MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.

2. The frequency range examined was from the lowest frequency generated within the EUT, to
a frequency higher than the 10" Harmonic: 100kHz to Fc-BW

Fc+ BW to 10Fc GHz

3. A Pre-scan is performed with a resolution bandwidth of 1 kHz, and a video bandwidth of 3
kHz. If any emissions are found to be within 20dB of the limit a second measurement is
made with the carrier modulated, and a resolution bandwidth of 10 kHz, and a video
bandwidth of 30 kHz.

Spurious emissions which were attenuated by more than 20 dB below the limit were not recorded.

MEASUREMENT RESULTS:
See the tables and plots on the following pages for 12.5 kHz channel spacing.

A photograph of the test set-up is included below.

LIMIT CLAUSES: FCC 47 CFR 90.210 RSS-119 5.8

Photo: Conducted Emissions Test Setup
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Tx Conducted Emissions - Continued

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8
12.5 kHz Channel Spacing 406.2MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 406.2MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
No emissions were detected at a level greater than 20 dB below the limit.

- Agilent 13

Ref 41.2 dBm
Morm | T
Log

16

dE/

Offst |

28.2

dB

Start 1@ kHz
#Res BH 18 kHz

406.2MHz @ 4 W

@1 Jul 18

Ml 813 MHz
#fitten 40 dB . . _ 4441 dBm

*

0C Coupled|

VEBW 18 kHz Sweep 24.11 5 (601 pts)

Ref 41.2 dBm
Morm | T
Log

16

B/

Dffst |

26.2

dB

Start 2,000 GHz
#Res BH 16 kHz

% Agilent 13:3

Mkrl 3.500 GHz
#fitten 40 dB . . _ 4113 dBm_

*

A

" Stop 5.860 GHz
YEW 18 kHz Sweep 36.17 5 (BAL prs) |
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Tx Conducted Emissions - Continued

12.5 kHz Channel Spacing 4299 MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 4299 MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
No emissions were detected at a level greater than 20 dB below the limit.

429.9 MHz @ 4 W
3 Agilent 13:16:45 Jul 18

Mkrl 868 MHz
Ref 41.2 dBm #Atten 46 dB —-45.85 dBm
Horm | ; ; S - : ; : : : ._
Log *
8 1 I I I I L I I : |
4B/ 0C Coupled|
0ffst | i L i) 1 Uil | i} i | |
28.2
dB

A

Start 10 kHz ' ' ' ' ' ' ~ Stop 2.600 GHz
#Res BH 18 kHz VEH 18 kHz Sweep 24.11 5 (601 pts)

2 Agilent 13

Mkrl  3.50@ GHz
Ref 41.2 dBm #Atten 48 dB -48.86 dBm
Morm | T i T T |
Log *
5 1 I I | I I L I I I |
B/
Offst |
28.2
dB

A

Start 2,008 GHz ' ' ' ' ' ' " Stop 5.000 GHz,
#Res BH 18 kHz VEH 18 kHz Sweep 36.17 5 (681 pts)
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Tx Conducted Emissions - Continued

12.5 kHz Channel Spacing 450.1MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 450.1MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
No emissions were detected at a level greater than 20 dB below the limit.

450.1MHz @ 4 W

Mkrl 898 MHz
Ref 41.2 dBm #Atten 46 dB —-44.35 dBm
Horm | ; ; S - : ; : : : ._
Log *
8 1 I I I I L I I : |
4B/ 0C Coupled|
0ffst | i (- i) 1 Uil | i} i | |
28.2
dB

A

Start 10 kHz ' ' ' ' ' ' ~ Stop 2.600 GHz
#Res BH 18 kHz VEH 18 kHz Sweep 24.11 5 (601 pts)

2 Agilent

Mkrl 3.50@ GHz
Ref 41.2 dBm #Atten 48 dB -41.85 dBm
Morm | T i T T |
Log *
5 1 I I | I I L I I I |
B/
Offst |
28.2
dB

A

Start 2,008 GHz ' ' ' ' ' ' " Stop 5.000 GHz,
#Res BH 18 kHz VEH 18 kHz Sweep 36.17 5 (681 pts)
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Tx Conducted Emissions - Continued

12.5 kHz Channel Spacing 459.9MHz @ 4 W

Emission Mask D

Emission Frequency (MHz) Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing 4599MHz @ 1 W

Emission Mask D

Emission Frequency (MHz) Level (dBm)

Level (dBc)

No emissions were detected at a level greater than 20 dB

below the limit.

459.9MHz @ 4 W

Mkrl 928 MHz
Ref 41.2 dBm #Atten 46 dB -45.18 dBm
Horm | ; ; S - : ; : : : ._
Log *
8 1 I I I I L I I : |
4B/ 0C Coupled|
0ffst | i |- i) 1 Uil | i} i | |
28.2
dB

A

Start 10 kHz ' ' ' ' ' ' ~ Stop 2.600 GHz
#Res BH 18 kHz VEH 18 kHz Sweep 24.11 5 (601 pts)

2 Agilent

Mkrl 3.588 GHz

Ref 41.2 dBm #Atten 40 dB -42.10 dBm
Horm T . . o : . : . . - 4
Log *

TR | | | | | L | | | |
4B/

Dffst |

0.2

dB

LaRw |

Wl S2)
53 FCl
AR
£
FTun
Swp |

A

Start 2,000 GHz ' ' ' ' ' ' "~ Stop 5.066 GHz |
#Res BH 18 kHz YBKW 18 kHz Sweep 36.17 5 (61 pts) |
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Tx Conducted Emissions - Continued

12.5 kHz Channel Spacing 469.9MHz @ 4 W Emission Mask D

Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 469.9MHz @ 1 W Emission Mask D

Emission Frequency (MHz) Level (dBm) Level (dBc)
No emissions were detected at a level greater than 20 dB below the limit.

469.9MHz @ 4 W
%5 Agilent 13 5 Jul 18

Mkrl 948 MHz

Ref 41.2 dBm #Atten 48 dB -43.47 dBm
Norm | . ; 4 = - ; ; . i s
Log *

16 | i |
4B/ OC Coupled|
ffst | 1Ll | i ill} | ] | | 1Ll | |
20.2
dB

A

Start 18 kHz ' ' ' ' ' ' "~ Stop 2.000 GHz,
#Res BH 18 kHz VEH 18 kHz Sweep 24.11 5 (601 pts) |

# Agilent 13:41:34 Jul 18

Mkrl 3.508 GHz
Ref 41.2 dBm #Atten 40 dB -48.27 dBm
Morm | T i T T |
Log *
T | | | | | L | | | ]
B/
Offst |
6.2
dE

A

Start 2,008 GHz ' ' ' ' ' ' " Stop 5.000 GHz,
#Res BH 18 kHz VEH 18 kHz Sweep 36.17 5 (681 pts)
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Tx Conducted Emissions — Continued

LIMITS: FCC 47 CFR 90.210 RSS-119 5.8
. Emission Mask D
Carrier CV)\;gﬁgt Power 12.5 kHz Channel Spacing
50 + 10 Log1o (Pwatts)
4W -20 dBm -56 dBc
1w -20 dBm -50 dBc
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SPURIOUS EMISSIONS (Tx RADIATED)

SPECIFICATION: FCC 47 CFR 2.1053
GUIDE: TIA/EIA-603D 2.2.12

MEASUREMENT PROCEDURE:

Initial Scan:

1. The EUT is placed in the S-Line TEM cell and emissions are measured from 30 MHz to 1000
MHz. Any emission within 20 dB of the limit is then re-tested on the OATS along with
measurements from 1000 MHz to the 10™ harmonic of the fundamental frequency.

2. The EUT is placed in the reverberation chamber and emissions are measured from 1000
MHz to the upper frequency required. Any emission within 20 dB of the limit is then re-tested
on the OATS.

3. The harmonics emissions up to the 6™ harmonic of the fundamental frequency are measured
on the OATS

OATS Measurement:

1. The EUT is placed on a wooden turntable at a distance of three meters from the test antenna.
The output terminal is connected to an RF dummy load.

2. The test antenna is raised from 1m to 4m to obtain a maximum reading; the turntable is then
rotated through 360° to obtain the maximum response of each spurious emission. Valid
emissions are determined by switching the EUT on and off.

3. The EUT is then replaced by a signal generator and substitution antenna to make
measurements by the substitution method.

MEASUREMENT RESULTS:
See the tables on the following pages.

LIMIT CLAUSE: FCC 47 CFR 90.210

FCC ID: CASTPDH5A Page 80 of 113 Report Revision: 1
IC ID: 737A-TPDH5A Issue Date: 7-August-2013



TELTEST Laboratories
Tait Ltd
Report Number 3512

Tx Radiated Emissions - Continued

12.5 kHz Channel Spacing 406.2MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 406.2MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 4299 MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 4299 MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 450.1MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 450.1MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

No emissions were detected at a level greater than 20 dB below the limit.
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Tx Radiated Emissions - Continued

12.5 kHz Channel Spacing 459.9MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 4599MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 469.9MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 469.9MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

No emissions were detected at a level greater than 20 dB below the limit.

LIMITS: FCC CFR 2.1053
. Emission Mask D
Carrier %’;ﬁgt Power 12.5 kHz Channel Spacing
50 + 10 Log1o (Pwatts)
4W -20 dBm -56 dBc
1w -20 dBm -50 dBc
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Tx Radiated Emissions - Continued

Open Area Test Site Results
12.5 kHz Channel Spacing 4599 MHz @ 4 W Emission Mask D
Harmonics
Emission Frequency (MHz) Level (dBm) Level (dBc)
919.8 -55.0 -91.0
1379.7 -61.5 -97.5
1839.6 -56.9 -92.9
2299.5 -61.1 -97.1
2759.4 -56.2 -92.2
3219.3 -47.7 -83.7

Photo: OATS Setup
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TRANSIENT FREQUENCY BEHAVIOR

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 59
GUIDE: TIA/EIA-603D 2.2.19
MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.
2. Measurements and plots were made following the TIA/EIA procedure.

MEASUREMENT RESULTS:
See the tables and plots on the following pages for 12.5 & 25.0 kHz channel spacings.

LIMIT CLAUSES: FCC 47 CFR 90.214 RSS-119 59
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 406.2MHz 4 W 12.5 kHz Channel Spacing
FREQUENCY 406.2MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 -0.6 N/A
2 0.7 N/A
3 N/A 0.9
t2 > t3 ppm 1.6
ERROR LIMIT (t2 > t3) 25
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,
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Transient Frequency Behavior

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
Tx FREQUENCY: 406.2MHz 4 W 12.5 kHz Channel Spacing
Switch On

T1 TZ

-12.5-k :
-0 fen 10 20 30 40 S0 &0 70 &0 90
TARF 3512 m3

406.200000MHz _4Watts 12.50kHz Channel spacing

Switch Off

12,5

0.0~ (A

7.5

5.0

2.5

kHz n.o-
25~
5.0-
75—

o [IILL

13
12,555 i i i i i 1 1 i
=70 -0 =50 -40  -30 =20 -10 Toff 10 20 30
TARF 3512 ms
406.200000MHz 4Watts 12.50kHz Channel spacing
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 429.9 MHz 4 W 12.5 kHz Channel Spacing
FREQUENCY 4299 MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 -0.6 N/A
2 -0.7 N/A
3 N/A 0.6
t2 > t3 ppm 1.6
ERROR LIMIT (t2 > t3) 25
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,
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Transient Frequency Behavior

59

RSS-119

FCC 47 CFR 90.214

SPECIFICATION:

12.5 kHz Channel Spacing

4 W

429.9 MHz

Tx FREQUENCY:

Switch On

12,5+

T

TZ

T1

-12.5-k

Ton

-10
TARF 3512

ms

429.900000MHz _4Watts 12.50kHz Channel spacing

3 o
H Ll
ol
H
— 3
- 4 —
| :
= ,
[ E]
= : -
o ]
"
h _
3
H
1 —
] [ [ 1 [ [ [ [ [ [ [
L = L = u = u = L = L
[t} [} [~ [Tyl [t} [} [} L - [} [t}
— — 1 1 1 — —
; ;
z

60 50 40 -30 -0 -10 Toff 10 20 30
ma

=70
TARF 3512

429 900000MHz 4Watts 12.50kHz Channel spacing
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 450.1MHz 4 W 12.5 kHz Channel Spacing
FREQUENCY 450.1MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 11 N/A
2 0.6 N/A
3 N/A 0.6
t2 > t3 ppm 15
ERROR LIMIT (t2 > t3) 25
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,
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Transient Frequency Behavior

59

RSS-119

FCC 47 CFR 90.214

SPECIFICATION:

12.5 kHz Channel Spacing

4 W

450.1MHz

Tx FREQUENCY:

Switch On

Ton

-10
TARF 3512

450.100000MHz _4Watts 12.50kHz Channel spacing

Switch Off

] T T 1 T I T T T T 1
I o L o L = T o I o L7
ol o I T} ol o ol e} [ o ol
— — 1 1 1 — —

; ;
z

60 50 40 -30 -0 -10 Toff 10 20 30
ma

=70
TARF 3512

450.100000MHz 4Watts 12.50kHz Channel spacing
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 459.9MHz 4 W 12.5 kHz Channel Spacing
FREQUENCY 459.9MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 0.6 N/A
2 0.8 N/A
3 N/A 0.6
t2 > t3 ppm 1.7
ERROR LIMIT (t2 > t3) 25
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,
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Transient Frequency Behavior

59

RSS-119

FCC 47 CFR 90.214

SPECIFICATION:

12.5 kHz Channel Spacing

4 W

459.9MHz

Tx FREQUENCY:

Switch On

12,5+

i

TZ

T1

-12.5-k

Ton

-10
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ms

459.900000MHz _4Watts 12.50kHz Channel spacing
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 469.9MHz 4 W 12.5 kHz Channel Spacing
FREQUENCY 469.9MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 0.6 N/A
2 -0.7 N/A
3 N/A -0.8
t2 > t3 ppm 1.2
ERROR LIMIT (t2 > t3) 25
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,
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Transient Frequency Behavior
SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9

Tx FREQUENCY: 469.9MHz 4 W 12.5 kHz Channel Spacing

Switch On

12,5+

il

7.5

2.0+

-7.5-

-10.0-
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-0 fen 10 20 30 40 S0 &0 70 &0 90
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469.900000MHz _4Watts 12.50kHz Channel spacing

Switch Off
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 406.2 MHz 4W  25.0 kHz Channel Spacing
FREQUENCY 406.2 MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 -1.0 N/A
2 -1.0 N/A
3 N/A -0.8
t2 > t3 ppm -2.5
ERROR LIMIT (t2 > t3) 5.0
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,

FCC ID: CASTPDH5A
IC ID: 737A-TPDH5A

Page 95 of 113

Report Revision: 1
Issue Date: 7-August-2013




TELTEST Laboratories
Tait Ltd
Report Number 3512

Transient Frequency Behavior

SPECIFICATION: FCC 47 CFR 90.214 RSS-119

59

TX FREQUENCY: 406.2 MHz 4W  25.0 kHz Channel Spacing

-25.0-L

Switch On

TR TP .1'w—4'rrwv+'i"'ﬁ'+rr'w+'m+w

T1 Tz

I
-10 Ton 10 Z0 30 40 ad & 0 g Q0
TARF 3512 ms

406.200000MHz_4Watts 25.00kHz Channel spacing

kHz
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-15.0-
-20.0-

25,04

Switch Off

25.0

20.0-

15.0-

10.0-

5.0+

50—

i
/0 -0 50 40 -300 200 -10 Taff 10 20 30
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SPECIFICATION:
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 429.9 MHz 4W  25.0 kHz Channel Spacing
FREQUENCY 4299 MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 -1.2 N/A
2 -1.2 N/A
3 N/A -0.7
t2 > t3 ppm 2.7
ERROR LIMIT (t2 > t3) 5.0
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,
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Transient Frequency Behavior
SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9

TX FREQUENCY: 429.9 MHz 4W  25.0 kHz Channel Spacing
Switch On

25.0-

i

15.0-

10.0-

-20.0
Il

-25.0-L :
-0 fom 10 20 30 40 S0 &0 7O &0 90
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 450.1 MHz 4W  25.0 kHz Channel Spacing
FREQUENCY 450.1 MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 -1.4 N/A
2 -0.9 N/A
3 N/A -0.9
t2 > t3 ppm -2.6
ERROR LIMIT (t2 > t3) 5.0
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,
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Transient Frequency Behavior
SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9

TX FREQUENCY: 450.1 MHz 4W  25.0 kHz Channel Spacing
Switch On
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 459.9 MHz 4W  25.0 kHz Channel Spacing
FREQUENCY 459.9 MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 -1.1 N/A
2 -1.3 N/A
3 N/A -0.8
t2 > t3 ppm -2.3
ERROR LIMIT (t2 > t3) 5.0
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,
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59

RSS-119

FCC 47 CFR 90.214

SPECIFICATION:

25.0 kHz Channel Spacing
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Transient Frequency Behavior

FCC 47 CFR 90.214

RSS-119 59

Tx FREQUENCY: 469.9 MHz 4W  25.0 kHz Channel Spacing
FREQUENCY 469.9 MHz @ 4 W Tx
CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE
PERIOD
Key ON (kHz) Key OFF (kHz)
11 -1.0 N/A
2 -1.0 N/A
3 N/A -1.0
t2 > t3 ppm -2.6
ERROR LIMIT (t2 > t3) 5.0
ppm
Confirm that during periods t1 and t3 the frequency YES NO
difference does not exceed the value of one channel
separation. Y
Confirm that during the period t2 the frequency difference YES NO
does not exceed half a channel separation. Y
Confirm that during the period t2 to t3 the frequency YES NO
difference does not exceed the frequency error limit. Y

LIMIT: FCC 47 CFR 90.214

FREQUENCY RANGE FREQUENCY RANGE
TRANSIENT PERIODS 150 - 174 MHz 421 — 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9

Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels

Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 406.1 — 470 MHz
{1 (ms) +12.5kHz 5ms 10 ms
12 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency

difference during the time periods t1 and t3 may exceed the maximum frequency difference for

these time periods,
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SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
TX FREQUENCY: 469.9 MHz 4W  25.0 kHz Channel Spacing
Switch On
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TRANSMITTER FREQUENCY STABILITY - TEMPERATURE

SPECIFICATION: FCC 47 CFR 2.1055 (a) (1)  RSS-119 5.3
GUIDE: TIA/EIA-603D 2.2.2

MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.

2. The EUT was tested for frequency error from —30 °C to +50°C in 10 °C increments
3. The frequency error was recorded in parts per million (ppm).

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz channel spacing.

406.2MHz
Temperature (°C) Frequency (MHz) Error (ppm)
50 406.200003 0.01
40 406.199984 -0.04
30 406.200002 0.00
20 406.200021 0.05
10 406.200000 0.00
0 406.199968 -0.08
-10 406.199989 -0.03
-20 406.199962 -0.09
-30 406.199925 -0.18
Tx Frequency Stability (Temperature)
3.00
2.00
E
=N
£1.00
S
w0.00
)
c
£1.00
g
4200
-3.00
-30 -20 -10 0 10 20 30 40 50
e ETTOT (PPM) = = = = Positive Limit = = == Negative Limit
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Transmitter Frequency Stability - Temperature

429.9 MHz
Temperature (°C) Frequency (MHz) Error (ppm)
50 429.900013 0.03
40 429.899990 -0.02
30 429.900003 0.01
20 429.900027 0.06
10 429.900008 0.02
0 429.899958 -0.10
-10 429.899994 -0.01
-20 429.899959 -0.10
-30 429.899942 -0.13
3.00 TXx Frequency Stability (Temperature)
2.00
£
a2 1.00
S
W 0.00
3
c
$ -1.00
g
Y 200
-3.00
-30 -20 -10 0 10 20 30 40 50
Temperature (°C)
e Er7OT (PPM) = = = = Positive Limit = = ==Negative Limit
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Transmitter Frequency Stability - Temperature

450.1MHz
Temperature (°C) Frequency (MHz) Error (ppm)
50 450.100020 0.04
40 450.099995 -0.01
30 450.100003 0.01
20 450.100029 0.06
10 450.100020 0.04
0 450.099952 -0.11
-10 450.099995 -0.01
-20 450.099961 -0.09
-30 450.099945 -0.12
Tx Frequency Stability (Temperature)
3.00
€ 2.00
g
T 1.00
2
W 0.00
oy
5 -1.00
=
$ -2.00
w PR [ | ) SR A U Uy SRy (R [P Py SRR A . S
-3.00
30 20 -10 0 10 20 30 40 50
Temperature (°C)
o ETTOT (PPM) = = = = Positive Limit = === Negative Limit
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Transmitter Frequency Stability - Temperature

459.9MHz
Temperature (°C) Frequency (MHz) Error (ppm)
50 459.900023 0.05
40 459.900001 0.00
30 459.900003 0.01
20 459.900029 0.06
10 459.900026 0.06
0 459.899950 -0.11
-10 459.899987 -0.03
-20 459.899969 -0.07
-30 459.899952 -0.10
Tx Frequency Stability (Temperature)
3.00
€ 2.00
g
T 1.00
2
W 0.00
oy
5 -1.00
=
$ -2.00
w PR [ | ) SR A U Uy SRy (R [P Py SRR A . S
-3.00
30 20 -10 0 10 20 30 40 50
Temperature (°C)
o ETTOT (PPM) = = = = Positive Limit = === Negative Limit
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Transmitter Frequency Stability - Temperature

469.9MHz
Temperature (°C) Frequency (MHz) Error (ppm)
50 469.900024 0.05
40 469.900006 0.01
30 469.900000 0.00
20 469.900027 0.06
10 469.900030 0.06
0 469.899954 -0.10
-10 469.899976 -0.05
-20 469.899976 -0.05
-30 469.899948 -0.11
Tx Frequency Stability (Temperature)
3.00
E 200
g
= 1.00
4
w 0.00
g -1.00
=
g -2.00
[V e e et bl e i ey e e e et et e e Rt s
-3.00
-30 -20 -10 0 10 20 30 40 50
Temperature (°C)
o ETTOT (PPM) = = = = Positive Limit = === Negative Limit
LIMIT: FCC 47 CFR 90.213 RSS-119 5.3
Channel Spacing (kHz) Frequency Error (ppm)
406.2 MHz | 429.9 MHz | 450.1 MHz | 459.9 MHz | 469.9 MHz
12.5 2.0 2.5 2.5 2.5 2.5
406.2 MHz | 429.9 MHz | 450.1 MHz | 459.9 MHz | 469.9 MHz
25.0 5.0 5.0 5.0 5.0 5.0
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TRANSMITTER FREQUENCY STABILITY - VOLTAGE

SPECIFICATION:

GUIDE:

FCC 47 CFR 2.1055 (d) (1)

MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.

TIA/EIA-603D 2.2.2

RSS-119

5.3

2. The EUT was tested for frequency error at an input voltage to the radio of nominal and

battery endpoint.

3. The frequency error was recorded in parts per million (ppm).

MEASUREMENT RESULTS:
FREQUENCY ERROR m) for 12.5 kHz
Voltage Q (ppm)
406.2 MHz | 429.9 MHz | 450.1 MHz | 459.9 MHz | 469.9 MHz
7.5 Vpc -0.08 -0.05 -0.06 -0.06 -0.05
6.375 Vpc -0.07 -0.05 -0.05 -0.05 -0.05
LIMIT CLAUSES: FCC 47 CFR 90.213 RSS-119 5.3
Channel Spacing (kHz) Frequency Error (ppm)
406.2 MHz | 429.9 MHz | 450.1 MHz | 459.9 MHz | 469.9 MHz
125 2.0 25 25 25 25
406.2 MHz | 429.9 MHz | 450.1 MHz | 459.9 MHz | 469.9 MHz
25.0 5.0 5.0 5.0 5.0 5.0
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SPURIOUS EMISSIONS — Rx CONDUCTED

SPECIFICATION: RSS-119 5.11
GUIDE: TIA/EIA-603D 2.1.2

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up diagram.

2. The frequency range examined was from 30 MHz to 3 times highest tunable frequency.
3. Spurious emissions which were attenuated more than 20dB below the limit were not

recorded.
406.2MHz Receive
Emission Frequency (MHz) Level (nW) Level (dBm)
429.9 MHz Receive
Emission Frequency (MHz) Level (nW) Level (dBm)
450.1MHz Receive
Emission Frequency (MHz) Level (nW) Level (dBm)
459.9MHz Receive
Emission Frequency (MHz) Level (nW) Level (dBm)
469.9MHz Receive
Emission Frequency (MHz) Level (nW) Level (dBm)
No emissions were detected within 20 dB of Limit.
LIMIT CLAUSE: RSS-Gen 6(b)
30 - 1000 MHz 2 nW -57 dBm
LIMIT
> 1000 MHz 5 nW -53dBm
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TEST EQUIPMENT LIST

g Manufacturer g Model No

g Serial No# g Tait ID g Cal Due

\[e}:3 Q Equipment Type g Information

3 Signal Generator Analog 4GHz Agilent E4422B GB40050320 E3788 8-May-14
16 Oscilloscope 100MHz Digital Tektronics TDS340 B013611 E3585 10-Oct-13
18 Environ. Chamber Chest Contherm Chest E3397 E3397 2-Aug-15
19 Environ. Chamber Chest Contherm Chest E3397 E3397 2-Aug-13
28 Power Supply TREVA2 60V/25A Agilent N5767A USO9F4901H E4656 8-Oct-13
31 Antenna 18GHzDRG Emco DRG3115 9512-4638 E3560 6-Mar-16
32 Antenna 18GHz DRG Emco DRG3115 2084 E3076 6-Mar-16
33 Spectrum Analyser  26.5GHz Agilent PXAN9030A MY49432161 E4907 30-Mar-14
35 RF Chamber S-LINETEM CELL Rohde & Schwarz 1089.9296.02 338232/003 E3636 31-Aug-15
38 RF Amplifier +21.7 dB 1GHz Tait ZFL-1000LN E3660 E3360 18-Dec-13
50 RF Attenuator 20dB25W Weinschel 33-20-33 BD5871 E3673 13-Oct-13
51 RFAttenuator TREVA2 20dB 150W Weinschel 40-20-33 CJ405 E3733 12-Oct-13
60 CoaxCable 1m Blue Suhner Sucoflex 104A 44610/4A E4619 12-Oct-13
65 Audio Analyser TREVA2 Hewlett Packard HP8903B 2818A04275 E3710 12-Oct-13
66 Spectrum Analyser  13.2GHz Hewlett Packard HP8562E 3821A00779 E3715 17-Oct-13
90 Modulation Analyser TREVA2 Hewlett Packard HP8901B (Opt 002) 3704A05837 E3786 12-Oct-13
93 Signal Generator TREVA2 Analog3.3GHz Rohde & Schwarz SMLO3 1090.3000.13 100597 E4050 17-Oct-13
97 RFAttenuator TREVA2 3dB Weinschel Model 1 BL9950 E4080

101 RF Combiner TREVA2 Minicircuits ZFSC-4-1 ° E4084
103 Spectrum Analyser  13.2GHz Agilent E4445A MY42510072 E4139 21-Nov-14
107 Coax Cable OATS Tower Cable Intelcom RG214 OATS1 E4621 15-Oct-13
108 Coax Cable OATS Turntable Cable Intelcom RG215 OATS2 E4622 15-Oct-13
109 OATS Antenna Tower Electrometrics  EM-4720-2 112 E4447
110 OATS Controller Electrometrics ~ EM-4700 119 E4445
111 OATS Turntable Electrometrics ~ EM-4704A 105 E4446
117 Coax Cable 2m Black Suhner RG214HF/Nm/Nm/2000 TeltestBlack5 E4850 13-Oct-13
118 Coax Cable 2m Black Suhner RG214HF/Nm/Nm/2000 TeltestBlacké E4849 13-Oct-13
127 Power Meter TREVA2 Power Head for HP8901 Hewlett Packard HP11722A 2716A02037 1575 15-Oct-13
128 Antenna Log Periodic Schwarzbeck VUSLP 9111-219 E4147
133 TREVA2 Teltest - 2 - 24-Sep-13
134 Coax Cable Reverb -4.5m Multiflex 141 TeltestBlue6 MF 141 TeltestBlue6 E4843 13-Oct-13
135 Coax Cable Reverb - 2m Multiflex 141 TeltestBlue5 MF 141 TeltestBlue5 E4844 13-Oct-13
136 Coax Cable Reverb - 2m Multiflex 141 TeltestBlue4 MF 141 TeltestBlue4 E4845 13-Oct-13
137 Coax Cable Reverb - 1m Multiflex 141 TeltestBlue3 MF 141 TeltestBlue3 E4846 13-Oct-13
138 Coax Cable Reverb - 1m Multiflex 141 TeltestBlue2 MF 141 TeltestBlue2 E4847 13-Oct-13
139 Coax Cable Reverb - 1m Multiflex 141 TeltestBluel MF 141 TeltestBluel E4848 13-Oct-13
145 RF Chamber Reverb - Stirrer controller for reverb chamber Teseq Stirrer Controller 29765.1 E4854
146 RFChamber Reverb-0.5 - 18GHz Reverberation Chamber  Teseq RVCXS 29765 E4855
148 Antenna Reverb - 1-18GHz DRG Schwarzbeck BBHA9120 D 9120D-885  E4857
149 Antenna Reverb - 1-18GHz DRG Schwarzbeck BBHA9120D 9120D-884  E4858
150 RFAmplifier Pre-amplifier Agilent 87405C MY47010688 E4941 16-Oct-15
Note:

Items 97, 101 are part of item 133
ltems 109, 110, 111, 128, 145, 146, 148, 149 are calibrated prior to use.
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ANNEX A — TEST SETUP DETAILS

Radiated Emissions Set Up
SIG
GEN CABLE
SPECTRUM
CABLE ANALYZER
RF
DUMMY] //4b///’
LOAD EQUIPMENT
UNDER
TEST
DC
TURN
TARI F

All other testing is performed using the Teltest Radio EVAluation system (TREVA), which is

configured as shown below. The Spectrum Analyser is connected to the EUT via the attenuator
network for Conducted Emissions testing, and Occupied Bandwidth.

“TREVA" Test
Automation Digital Scope
PTT
Mod Analyser/
Counter
Audio
Analyser
y
ower Sensor
Signal
Generator 1
EUT Attenuator [
Signal
Generator 2
Environmental :
Chamber |

Signal
Generator 3

Spectrum
Attenuator Analyser
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