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Type approval testing of the TPGK5A, 3 Watt, Handportable transceiver in order to demonstrate

TELTEST Laboratories
Tait International Ltd
Report Number 4020

INTRODUCTION

compliance with FCC 47 Parts 22 & 90. This radio supports analogue, digital FFSK, Digital Mobile
Radio (DMR), APCO P25 phase-1 and APCO P25 phase-2 modulations.

REPORT PREPARED FOR
Tait International Ltd

245 Wooldridge Road
Harewood

Christchurch 8051

New Zealand

DESCRIPTION OF SAMPLE
Manufacturer

Tait International Limited

Equipment: Handportable Transceiver
Type: TPGK5A

Product Code: T03-00071-KBAA

Serial Number(s): 26201171

Frequency range

762 > 870 MHz

Transmit Power 3W
. Speech Symbol Rate Data Rate
Modulation Channels (symbols/sec) (bps)
Analogue FM 1 - -
- 1200 1200
FFSK Fast Frequency Shift Keying
- 2400 2400
. . .| 4 Level FSK
(D[;?\}lt;')MOb”e Radio | 5 siot TDMA) 2 4800 9600
(ETSI TS102 361-1)
APCO P25 Phase 1 | C4FM (TIA 102) 1 4800 9600
APCO P25 Phase 2 | H-CPM (2 slot TDMA) (TIA 102) 2 6000 12000
HARDWARE & SOFTWARE
Quantity: 1
Analogue, FFSK and P25 tests DMR tests
Hardware 1D TPGB1X-K500_0001 TPGB1X-K500_0001

Firmware Package

QIP25_TPG.0015

QIDMR_TPG.0015

All testing was performed between 28 August > 17 September 2019, and under the following

TEST CONDITIONS

conditions:

Ambient temperature:  15°C >
Relative Humidity: 20% -
Standard Test Voltage 7.5 Vp¢

FCC ID: CASTPGK5A

30°C
75%
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STATEMENT OF COMPLIANCE

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

Equipment: Handportable Transceiver
Type: TPGKS5A

Product Code: T03-00071-KBAA

Serial Number(s): 26201171

Quantity: 1

to which this declaration relates, is in conformity with the following standards:

FCC 47 CFR Parts 22 and 90

Signature: f’y////* :.:/

M. C. James
Laboratory Technical Manager
FCC ID: CASTPGKSA Page 5 of 136 Report Revision: 1
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MODULATION TYPES, NECESSARY BANDWIDTH & EMISSION
DESIGNATORS

MODULATION TYPES:
F3E Analogue Frequency Modulation (FM)
F2D FFSK 1200 bps and 2400 bps
FXW DMR Digital Voice 9600 bps
FXD DMR Digital Data 9600 bps
F1E, F7E P25 phase 1 Digital Voice 9600 bps
F1D, F7D P25 phase 1 Digital Data 9600 bps
F1wW P25 phase 2 Digital Voice / Data 12000 bps
CHANNEL SPACING: 12.5kHz 25.0 kHz
EMISSION DESIGNATORS:

12.5 kHz 25.0 kHz
Analog FM 11KOF3E 16KOF3E
FFSK Data 1200 bps 6K60F2D 9K60F2D
FFSK Data 2400 bps 7K80F2D 10K8F2D
Digital Voice DMR 7KBOFXW
Digital Data DMR 7K60FXD
Digital Voice P25 phase 1 8K10F1E
Digital Data P25 phase 1 8K10F1D
Digital Data and Voice P25 phase 2 8K10F1W

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

Analogue 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= 1.8 kHz 6K60F2D
D = 1.5 kHz (60% of peak deviation) F2D represents a FM data transmission with
Bn=(2x1.8)+(2x1.5)x 1 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=(2x1.8)+(2x3.0)x1 the use of a modulating sub carrier
=9.6 kHz
FCC ID: CASTPGK5A Page 6 of 136 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=24kHz 7K80F2D
D = 1.5 kHz (60% of peak deviation) F2D represents a FM data transmission with
Bn=(2x24)+(2x1.5)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=24kHz 10K80F2D
D = 3.0 kHz (60% of peak deviation) F2D represents a FM data transmission with
Bn=(2x24)+(2x3.0)x 1 the use of a modulating sub carrier
=10.8 kHz

Digital Voice 12.5 kHz Bandwidth DMR

99% bandwidth Emission Designator

=7.6 kHz TK60FXW
FXW represents a FM Time Division Multiple Access
(TDMA) combination of data and telephony

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

Digital Voice 12.5 kHz Bandwidth P25 phase 1
99% bandwidth Emission Designator
=8.1 kHz 8K10F1E
F1E represents a digital FM voice transmission

Digital Data 12.5 kHz Bandwidth P25 phase 1
99% bandwidth Emission Designator
=8.1 kHz 8K10F1D
F1D represents an digital FM data transmission

Digital Data and Voice 12.5 kHz Bandwidth P25 phase 2

99% bandwidth Emission Designator

=8.1 kHz 8K10F1W
F1W represents an FM channel with a combination of
digital data and voice transmission

FCC ID: CASTPGK5A Page 7 of 136 Report Revision: 1
Issue Date: 18 September 2019



TRANSMITTER OUTPUT POWER (CONDUCTED)
FCC 47 CFR 2.1046

SPECIFICATION:

GUIDE:

TELTEST Laboratories
Tait International Ltd
Report Number 4020

TEST RESULTS

ANSI C63.26 5.2.4.2

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.

EXAMPLE CALCULATION:

Example calculation

Power in dBm =
Chan 1 power (dBm)

Power in Watts =

Measured power (dBm) + attenuator and cable loss (dB)

3.2dBm +31.5 dB
34.7dBm

(107(34.7dBm)/10)/1000

3.0W

MEASUREMENT RESULTS:

Manufacturer’'s Rated Output Power:

Switchable: 3W and 1 W

Nominal 3 W Measured (W) Variation (%) Variation (dB)
762.1 MHz 3.0 -1.7 -0.1
774.9 MHz 3.1 1.9 0.1
788.1 MHz 3.0 -0.7 0.0
804.9 MHz 29 -2.1 -0.1
806.1 MHz 3.0 -1.4 -0.1
816.0 MHz 3.0 0.5 0.0
852.0 MHz 3.0 0.9 0.0
869.0 MHz 3.0 0.7 0.0

Measurement Uncertainty

+0.6dB

FCC ID: CASTPGK5A
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Transmitter Output Power (Conducted) - continued

Nominal 1 W Measured (W) Variation (%) Variation (dB)
762.1 MHz 1.0 0.7 0.0
774.9 MHz 1.1 5.5 0.2
788.1 MHz 1.0 2.1 0.1
804.9 MHz 1.0 -4.3 -0.2
806.1 MHz 1.0 -4.0 -0.2
816.0 MHz 1.0 34 0.1
852.0 MHz 1.0 3.3 0.1
869.0 MHz 1.1 6.2 0.3

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.

FCC ID: CASTPGK5A
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TRANSMITTER AUDIO FREQUENCY RESPONSE - PRE-EMPHASIS

SPECIFICATION: FCC 47 CFR 2.1047 (a)
GUIDE: ANSI C63.26 5.3.3.2

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up.

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

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

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

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz and 25 kHz channel spacings tested at 3 W transmit
power.

LIMIT CLAUSE: TIA/EIA-603D 3.2.6

MEASUREMENT UNCERTAINTY: £1.5%

FCC ID: CASTPGK5A Page 10 of 136 Report Revision: 1
Issue Date: 18 September 2019
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Transmitter Audio Frequency Response — Pre-emphasis

Tx FREQUENCY: 762.1 MHz 12.5 kHz Channel Spacing
Pre-emphasis
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Transmitter Audio Frequency Response — Pre-emphasis

Tx FREQUENCY: 788.1 MHz 12.5 kHz Channel Spacing
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Transmitter Audio Frequency Response — Pre-emphasis

Tx FREQUENCY: 806.1 MHz 12.5 kHz Channel Spacing
Pre-emphasis
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Transmitter Audio Frequency Response — Pre-emphasis

Tx FREQUENCY: 852.0 MHz 12.5 kHz Channel Spacing
Pre-emphasis
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Transmitter Audio Frequency Response — Pre-emphasis

Tx FREQUENCY: 762.1 MHz 25 kHz Channel Spacing
Pre-emphasis
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Transmitter Audio Frequency Response — Pre-emphasis

Tx FREQUENCY: 788.1 MHz 25 kHz Channel Spacing
Pre-emphasis
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Transmitter Audio Frequency Response — Pre-emphasis

Tx FREQUENCY: 806.1 MHz 25 kHz Channel Spacing
Pre-emphasis
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Transmitter Audio Frequency Response — Pre-emphasis

Tx FREQUENCY: 852.0 MHz 25 kHz Channel Spacing
Pre-emphasis
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TRANSMITTER MODULATION LIMITING

SPECIFICATION: FCC 47 CFR 2.1047 (b)

GUIDE: ANSI C63.26 5.3.2

MEASUREMENT PROCEDURE:

1.
2.

3.

4.

5.

Refer Annex A for Equipment set up.

An audio input tone of 1000 Hz was applied with the level set to obtain 60% of maximum
deviation. This was used as the 0 dB reference point.

The modulation response was measured at four audio frequencies while increasing the input level
in 5dB steps.

Additionally the level used to measure sideband spectrum (occupied bandwidth) was included in
the level sweep.

Measurements were made for both Positive and Negative Deviation.

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz and 25 kHz channel spacing.

LIMIT CLAUSE: TIA/EIA-603D 1.3.4.4
MEASUREMENT UNCERTAINTY: +1.5%
FCC ID: CASTPGK5A Page 19 of 136 Report Revision: 1
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Transmitter Modulation Limiting

Tx FREQUENCY: 762.1 MHz 12.5 kHz Channel Spacing
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Transmitter Modulation Limiting

Tx FREQUENCY: 788.1 MHz 12.5 kHz Channel Spacing
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Transmitter Modulation Limiting

Tx FREQUENCY: 806.1 MHz 12.5 kHz Channel Spacing
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Transmitter Modulation Limiting
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Transmitter Modulation Limiting

Tx FREQUENCY:
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762.1 MHz

25 kHz Channel Spacing

Modulation Limiting
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Transmitter Modulation Limiting
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Transmitter Modulation Limiting
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Tx FREQUENCY: 852.0 MHz

Transmitter Modulation Limiting
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TRANSMITTER OCCUPIED BANDWIDTH AND SPECTRUM MASKS

SPECIFICATION: FCC 47 CFR 2.1049 (c)

GUIDE: TIA/EIA-603D 2.2.11 (Analogue)
TIA-102.CAAA-C 2.2.5 (Digital)

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment Set up.

2. For Analogue measurements: The EUT was modulated by a 2500 Hz tone at an input level 16 dB
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, G and H — Resolution bandwidth = 300 Hz, Video Bandwidth = 3 kHz

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz & 25 kHz channel spacings.

MEASUREMENT UNCERTAINTY 95% +0.65dB
LIMIT CLAUSE: FCC 47 CFR 90.210

EMISSION MASKS for FCC
Channel Spacing

Emission Mask B 12.5 & 25.0 kHz Analog

Emission Mask H 12.5 & 25.0 kHz FFSK, Digital Voice/Data
(806-809, 851-854 MHz)

Emission Mask G 12.5 & 25.0 kHz FFSK, Digital Voice/Data
(809-824/854-869 MHz)

DATA SPEED

FFSK 12.5 kHz Channel Spacing 1200 bps & 2400 bps

FFSK 25.0 kHz Channel Spacing 1200 bps & 2400 bps

Digital Voice/Data 12.5 kHz Channel Spacing 9600 bps

Digital Voice/Data 12.5 kHz Channel Spacing 12000 bps

FCC ID: CASTPGK5A Page 28 of 136 Report Revision: 1

Issue Date: 18 September 2019



TELTEST Laboratories
Tait International Ltd
Report Number 4020

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE
Tx FREQUENCY: 806.1 MHz 3w 12.5 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
@ 500
-60.0
-70.0 H
-80.0 Limit {1
- LI E i i ] 1
an.0 ﬁ‘j‘ﬁrﬁlssmn . —|x:l-.ﬁ
-100.0- i I I I ErEnee I I
806.038806.050 806075 &06.100 806125 806150806163
MHz
Analogue Modulation 806.1000MHz Mask B 3W
RBW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 3w 12.5 kHz Channel Spacing
0.0- ——_\\‘
-10.0 //’ x\\
-20.10 / l \
-30.0 {' 1
ol / RN N
s 200 Ul :
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-70.0 {
-80.0 M F l Limit {1
- it i g Emission —H/ -
-100.0 '|M| | | | Reference MHN"i
806.038806.050 206.075 206,100 806125 806150806163
MHz
Analogue Modulation 806.1000MHz Mask D 3W
RBW=100Hz, VBEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE
Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
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) e Reference W“jﬁ
lnn'n | | | | | | |
206.038806.050 206.075 206,100 806125 806150806163
MHz
Analogue Modulation 806.1000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
0.0- ——_\\
-10.0 ea -

-20.0 / \\
wod— L ] N

-40.0 { 1
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-lﬂU.U-w, | | | Reference \'ﬂ'w|| N"i
206.038806.050 206.075 206,100 806125 806150806163
MHz
Analogue Modulation 806.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

Tx FREQUENCY: 816.0 MHz 3w 12.5 kHz Channel Spacing
0.0-

dB
9
]

Lirnit 1"
! Emission ——|,f“\v_
I " A1 1T Ty
A000-!" Reference 'Lf: ,/\,/:i
' I I I I I I I
815.937815.950 815.975 &16.000 816025 816.050816.062

MHz
Analogue Modulation 816.0000MHz Mask B 3W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 816.0 MHz 3w 12.5 kHz Channel Spacing

0.0- ——\\

e ~
ol L il N

-40.0 { 1

@ -50.0 f/ Il \\
-60.0 |v b —“ !
-70.0 i
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0.0 Mn’ 7 Emission ) P

1000-1 | | | | Reference I-'-'I,/\,/ﬁi
815.937815.950 815975 816,000 816025 816.050816.062
MHz
Analogue Modulation 816.0000MHz Mask D 3W
RBW=100Hz, VBEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing
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MHz
Analogue Modulation 816.0000MHz Mask B 1W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing
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815937815950 815975 816,000 816025 816050816062
MHz
Analogue Modulation 816.0000MHz Mask D 1W
RBW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE
Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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MMHz

Analogue Modulation 852.0000MHz Mask B 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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Analogue Modulation 852.0000MHz Mask D 3W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE
Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
0.0-
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Analogue Modulation 852.0000MHz Mask B 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
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Analogue Modulation 852.0000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE
Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
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Analogue Modulation 869.0000MHz Mask B 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
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Analogue Modulation 869.0000MHz Mask D 3W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing
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Analogue Modulation 869.0000MHz Mask B 1W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing
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868.937868.950 268.975 269,000 869025 869050869062
MHz
Analogue Modulation 869.0000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

Tx FREQUENCY: 806.1 MHz 3w 25 kHz Channel Spacing
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Result=Pass
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REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE
Tx FREQUENCY: 816.0 MHz 3w 25 kHz Channel Spacing
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815.937815.950 815.975 816,000 816025 816.050816.062
MHz
Analogue Modulation 816.0000MHz Mask B 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 1TW 25 kHz Channel Spacing
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Analogue Modulation 816.0000MHz Mask B 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

Tx FREQUENCY: 852.0 MHz 3w 25 kHz Channel Spacing
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Analogue Modulation 852.0000MHz Mask B 3W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 852.0 MHz 1TW 25 kHz Channel Spacing
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MHz
Analogue Modulation 852.0000MHz Mask B 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE
Tx FREQUENCY: 869.0 MHz 3w 25 kHz Channel Spacing
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868.937868.950 868.975 869,000 869.025 869050869062
MHz
Analogue Modulation 869.0000MHz Mask B 3W
RBW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 1TW 25 kHz Channel Spacing
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Analogue Modulation 869.0000MHz Mask B 1W
RBW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

Tx FREQUENCY: 806.1 MHz 3w 12.5 kHz Channel Spacing
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FFSK1200 806.1000MHz Mask D 3W
RBW=100Hz, VBEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 3w 12.5 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

FFSK 1200 bps

Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
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Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
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FFSK1200 806.1000MHz Mask H 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

Tx FREQUENCY: 816.0 MHz 3w 12.5 kHz Channel Spacing
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-100.0 _W"‘"M Reference "’HI"{N..,'
v 1 1 1 1 1 1 1
815.937815.950 815.975 &16.000 816025 816.050816.062
MHz
FFSK1200 816.0000MHz Mask D 3W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 3w 12.5 kHz Channel Spacing
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1000-| | | | | Reference | Eay |
815.937815.950 815.975 &16.000 816025 816050816062
MHz
FFSK1200 816.0000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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FFSK 1200 bps
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Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing
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815.937815.950 815.975 816,000 816025 816.050816.062
MHz
FFSK1200 816.0000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing
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MHz

FCC ID: CASTPGK5A

FFSK1200 B16.0000MHz Mask G 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
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Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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851.937851.950 851.975 852,000 852025 852050852062
FFSK1200 BEZ.M:‘IIHZ Mask D 3W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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-1000-| | ! | | Reference | W |

851.937851.950 851.975 852,000 852025 852050852062
MHz

FCC ID: CASTPGK5A

FFSK1200 852.0000MHz Mask H 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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FFSK 1200 bps

TELTEST Laboratories

Tait International Ltd

Report Number 4020

Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing

0.0-

-10.0 = =

-20.0 / 11 \\\

0 I P | N

fili

L i) X

w0 [ \

-70.0 v }

-80.0 m Limit {1

-90.0 Wh i E1rrli_slsior1 _‘Iﬁ_
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851.937851.950 851.975 852,000 852025 852050852062

FFSK1200 BEZ.ﬂDﬂH:‘IIHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
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1000 | | | ! Reference | [ |
851.937851.950 851.975 852,000 852025 852050852062

MHz

FFSK1200 852.0000MHz Mask H 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
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1000-! | ! ! ! Reference | Ay |
868.937868.950 868.975 869,000 869.025 869050869062
MHz
FF5K1200 869.0000MHz Mask D 3W
RBW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
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ot I I I I I
i il N
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1000-| | | | | Reference | Eay |
868.937868.950 268.975 269,000 869025 869050869062
MHz
FFSK1200 B69.0000MHz Mask G 3W
RBW=300Hz, VBEW=3000Hz, Detector Mode=Peak
Result=Pass
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FFSK 1200 bps

TELTEST Laboratories
Tait International Ltd
Report Number 4020

Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing
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1000~ ! ! ! ! Reference | Ay |
868.937868.950 868.975 869,000 869025 869.050869.062
MHz
FFSK1200 869.0000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing
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868.937868.950 868.975 869,000 860025 8609.050869.062

FCC ID: CASTPGK5A

MHz

FFSK1200 B69.0000MHz Mask G 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

Tx FREQUENCY: 806.1 MHz 3w 25 kHz Channel Spacing
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806.038806.050 806075 &06.100 806125 806150806163
MHz
FFSK1200 806.1000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 3w 25 kHz Channel Spacing
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1000-] | | | | Reference | Eay |
806.038806.050 206.075 206,100 806125 806150806163
MHz
FFSK1200 806.1000MHz Mask H 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

Tx FREQUENCY: 806.1 MHz 1TW 25 kHz Channel Spacing
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' I I I I I I I
806.038806.050 806075 &06.100 806125 806150806163
MHz
FFSK1200 806.1000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 1TW 25 kHz Channel Spacing
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ol I il ~
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1000-] | | | | Reference | Eay |
806.038806.050 206.075 206,100 806125 806150806163
MHz
FFSK1200 806.1000MHz Mask H 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

Tx FREQUENCY: 816.0 MHz 3w 25 kHz Channel Spacing
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-100.0 _W Reference | |-
' I I I I I I I
815.937815.950 815.975 &16.000 816025 816.050816.062
MHz
FFSK1200 816.0000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 1TW 25 kHz Channel Spacing
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100 //f" \\\
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I
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100.0- Reference | |-
* | | | | | | |
815.937815.950 815.975 &16.000 816025 816050816062
MHz
FFSK1200 816.0000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

Tx FREQUENCY: 852.0 MHz 3w 25 kHz Channel Spacing
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100.0- Reference | |-
v 1 1 1 1 1 1 1
851.937851.950 851.975 852,000 852025 852050852062
MHz
FFSK1200 852.0000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 3w 25 kHz Channel Spacing
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1000-| | | | | Reference | Eay |
851.937851.950 851.975 852,000 852025 852050852062
MHz
FFSK1200 852.0000MHz Mask H 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

Tx FREQUENCY: 852.0 MHz 1TW 25 kHz Channel Spacing
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851.937851.950 851.975 852.000 852.025 852.050852.062

MHz
FFSK1200 852.0000MHz Mask G 1W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

dBE

Tx FREQUENCY: 852.0 MHz 1TW 25 kHz Channel Spacing
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1000-| | | | | Reference | Eay |

851.937851.950 851.975 852,000 852025 852050852062
MHz
FFSK1200 852.0000MHz Mask H 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

Tx FREQUENCY: 869.0 MHz 3w 25 kHz Channel Spacing
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1000~ ! ! ! ! Reference ! Ay |
868.937868.950 868.975 869,000 869.025 869050869062
MHz
FFSK1200 B869.0000MHz Mask G 3W
RBW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 1TW 25 kHz Channel Spacing
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FFSK1200 B869.0000MHz Mask G 1W
RBW=300Hz, VBEW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

Tx FREQUENCY: 806.1 MHz

3w

12.5 kHz Channel Spacing
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Result=Pass
Tx FREQUENCY: 806.1 MHz 3w 12.5 kHz Channel Spacing
U .U - /_’_,—'-'_J \_‘—\‘
- HAM ~
S AN N
JITAN
U /TN )
-60.0
/ Lt \
-80.0 Ww Limit (1
-90.0 il I'*!’.IIEmissint:tn M
" I'w'v" Iy r, 1Y
_W Reference | f\,/lu"
-100.0 1 1 1 1 1 1 1
806038806050 806075 806,100 806125 806150806163
MHz

FFSK2400 806.1000MHz Mask H 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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FFSK 2400 bps

TELTEST Laboratories
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Report Number 4020

Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
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FFSK2400 806.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
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FCC ID: CASTPGK5A

FFSK2400 B806.1000MHz Mask H 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

Tx FREQUENCY: 816.0 MHz

3w

12.5 kHz Channel Spacing
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REW=100Hz, VBW=1000Hz, Detector Mode=Peak

Tx FREQUENCY: 816.0 MHz

Result=Pass
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FFSK2400 B16.0000MHz Mask G 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

FCC ID: CASTPGK5A

Result=Pass

Page 57 of 136

Issue Date: 18 September 2019

Report Revision: 1



FFSK 2400 bps
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Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing
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MHz
FFSK2400 816.0000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing
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FCC ID: CASTPGK5A

FFSK2400 816.0000MHz Mask G 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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MHz
FFSK2400 852.0000MHz Mask D 3W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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1000-| | | | | Reference | Eay |
851.937851.950 851.975 852,000 852025 852050852062

FCC ID: CASTPGK5A

MHz

FFSK2400 B852.0000MHz Mask H 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
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FFSK 2400 bps

Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
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-10.0 = e

-20.0 / lﬂ \\
ol ! AN

-40.0 /

T —
i

L R X
-60.0 v ]
-70.0 i
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1000-! ! ! ! ! Reference | Ay |
851.937851.950 851.975 852,000 852025 852050852062
MHz
FFSK2400 852.0000MHz Mask D 1W
RBW=100Hz, VBEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
U.U - /—'_J l \_‘—\-\\
i 7 O | I
o 1 <
Ty JITA\
. : /| \ \\
-60.0 J \M
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1000-| | | | | Reference | Eay |
851.937851.950 851.975 852,000 852025 852050852062
MHz
FFSK2400 852.0000MHz Mask H 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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FFSK 2400 bps

Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
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9 -500- [ \[,\ "
-60.0 i Iv l A
700 W'Lh
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1000-/ ! ! ! ! Reference ! f\,/""l
868.937868.950 868.975 869,000 869.025 869050869062
MHz
FFSK2400 869.0000MHz Mask D 3W
RBW=100Hz, VBEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
U .U - f"f._"_,_,. = _\_\_\\\
- / ) \] H\\
o | ~
o LR
o AR A
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1000-| | | | | Reference | Eay |
868.937868.950 268.975 269,000 869025 869050869062
MHz
FFSK2400 869.0000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

12.5 kHz Channel Spacing

12.5 kHz Channel Spacing

Tx FREQUENCY: 869.0 MHz 1W
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868.937868.950 868.975 869.000 £69.025 £69.050869.062
FFSK2400 m.mnlhﬂ:'lez Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 1W
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1000 | | | | Reference IWI
868.937868.950 868.975 869.000 £69.025 869.050869.062
MMHz

FCC ID: CASTPGK5A

FFSK2400 B69.0000MHz Mask G 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

Tx FREQUENCY: 806.1 MHz 3w 25 kHz Channel Spacing
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_ Reference | |/ 1"
-100.0 1 1 1 1 1 1 1
806.038806.050 806075 &06.100 806125 806150806163
MHz
FFSK2400 806.1000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 3w 25 kHz Channel Spacing
U.U - /___,.'—'_J ul* ——_\__‘_“-\\
100 /*” f | R‘“\\
o (il ~
\ \
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1000-| ! | | | Reference ! Eay ]
806.038806.050 206.075 206,100 806125 806150806163
MHz
FFSK2400 806.1000MHz Mask H 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

Tx FREQUENCY: 806.1 MHz 1TW 25 kHz Channel Spacing
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I I I I I
806.038506.050 806.075 806.100 806125 806150806163

MHz
FFSK2400 806.1000MHz Mask G 1W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

dBE

=

Tx FREQUENCY: 806.1 MHz 1TW 25 kHz Channel Spacing

o —
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100.0-! | | | | Reference | Py ]

806.038806.050 206.075 206,100 806125 806150806163
MHz
FFSK2400 806.1000MHz Mask H 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

Tx FREQUENCY: 816.0 MHz 3w 25 kHz Channel Spacing
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100.0- Reference | |-
' I I I I I I I
815.937815.950 815.975 816,000 816025 816.050816.062
MHz
FFSK2400 816.0000MHz Mask G 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 1TW 25 kHz Channel Spacing
0.0-
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815.937815.950 815975 816,000 816025 816.050816.062
MHz
FFSK2400 816.0000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

Tx FREQUENCY: 852.0 MHz 3w 25 kHz Channel Spacing
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Ref . ,/rﬁ;\/ﬁ
-100.0-; I I I I ErEnee I i
851.937851.950 851.975 852,000 852025 852050852062
MHz
FFSK2400 852.0000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 3w 25 kHz Channel Spacing
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851.937851.950 851.975 852.000 852.025 852.050852.062

MHz
FF5K2400 852.0000MHz Mask H 3W

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

FFSK 2400 bps

Tx FREQUENCY: 852.0 MHz 1TW 25 kHz Channel Spacing
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1000~ ! ! ! ! Reference ! Ay |
851.937851.950 851.975 852,000 852025 852050852062
MHz
FFSK2400 852.0000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 1TW 25 kHz Channel Spacing
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200 /// {rj \'\\
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100.0- Reference | |-
* | | | | | | |
851.937851.950 851.975 852,000 852025 852050852062
MHz
FFSK2400 852.0000MHz Mask H 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

Tx FREQUENCY: 869.0 MHz 3w 25 kHz Channel Spacing
0.0-

o s ak ™~
wod— 1 JERR N

-40.0 \"
o7 JZERA A

s
-60.0 )J Ll
-70.0 J \«
-80.0 W ‘lel_imit T
_QU.U-WU?WM Emission ‘T’Jﬁ,'ﬁ
1000~ ! ! ! ! Reference ! Ay |
868.937868.950 868.975 869,000 869.025 869050869062
MHz
FFSK2400 869.0000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 1TW 25 kHz Channel Spacing
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1000-| | | | | Reference | Eay |
868.937868.950 268.975 269,000 869025 869050869062
MHz
FFSK2400 869.0000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
Tx FREQUENCY: 806.1 MHz 3w 12.5 kHz Channel Spacing
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-100.0 -k | ! ! ! Reference MHN\]
806.038806.050 806075 &06.100 806125 806150806163
MHz
DMR 806.1000MHz Mask D 3W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 3w 12.5 kHz Channel Spacing
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-100.0 1 1 1 1 1 1 1
806.038806.050 206.075 206,100 806125 806150806163
MHz

DMR 806.1000MHz Mask H 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
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100.0- imﬂll ! ! ! Reference MI.HNA.;
806.038806.050 806075 &06.100 806125 806150806163
MHz
DMR 806.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
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806.038806.050 206.075 206,100 806125 806150806163
MHz
DMR 806.1000MHz Mask H 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

12.5 kHz Channel Spacing

12.5 kHz Channel Spacing

DMR
Tx FREQUENCY: 816.0 MHz 3W
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815.937815.950 £15.975 £16.000 816.025 816.050816.062
MHz
DMR 816.0000MHz Mask D 3W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 3W
U.U_ f/—"_‘_,—/ r}\ -‘_‘\\\-‘-‘
T
I il N
JT *
A /TN e
-60.0 } k
-70.0 bm
ane M’J e (T
] el M Ermission — [~
a0.0 W Mp,” ml-s's'll.?'qw‘w ;
1000-| | | | | Reference | f\,/l
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MHz

DMR 816.0000MHz Mask G 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
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Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing
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815.937815.950 815.975 &16.000 816025 816.050816.062
MHz
DMR 816.0000MHz Mask D 1W
RBW=100Hz, VBEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing
0.0-
100 ad al |ml N“\H‘
200 /f/f /r( k\l \\\\\
N 11 |
N /] L E‘\T
@ -50.0 I;"f r \ T
-60.0 } \
-70.0 '/ \‘1
-80.0 Mh- \W“W Limit {1
000 i "rl.‘.rﬁ"' Emission — " —
e ”'w:}f“”
1000-| | | | | Reference | Eay |
815.937815.950 815.975 &16.000 816025 816050816062
MHz
DMR 816.0000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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1000-! ! ! ! ! Reference ! '|f\,/ |
851.937851.950 851.975 852,000 852025 852050852062
MHz
DMR 852.0000MHz Mask D 3W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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851.937851.950 851.975 852,000 852025 852050852062
MHz

DMR 852.0000MHz Mask H 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
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851.937851.950 851.975 852,000 852025 852050852062
MHz
DMR 852.0000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
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DMR 852.0000MHz Mask H 1W

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

DMR
Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
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868.937868.950 868.975 869,000 869025 869.050869.062
MHz
DMR 869.0000MHz Mask D 3W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
0.0- —]
-—-.._‘_‘_\_H\
100 Tl fjﬁ FLAI [
200 // }j \ \\\
;1 1N )
-40.0 rI!‘/(
g 07 /I =
-60.0 .J \l
-70.0 M‘J \'ﬁm
-B0.0 il q_l. Limit 1 |
A e
-a0.0 mimeEs M Emission ﬁ#/\«
100.0- Reference | |-
* | | | | | | |
868.937868.950 868.975 869,000 860025 8609.050869.062
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DMR 869.0000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing
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1000-/ ! ! ! ! Reference ! Ay ]
868.937868.950 868.975 869,000 869.025 869050869062
MHz
DMR 869.0000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing
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1000-| | | | | Reference | Eay |
868.937868.950 268.975 269,000 869025 869050869062
MHz
DMR 869.0000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 806.1 MHz 3w 12.5 kHz Channel Spacing
0.0-
-10.0 271 f A w“"\
-20.0 //‘fﬂ rf/ \ \\\\
-30.0 i {’ / \\ iy
e R K\
@ 50,0 .
: iy
-60.0 Iv J \ )
-70.0 r ]I\
-80.0 MJ \\W Limit {1
-90.0 'i"rj'\-"r i Emission ——|,f"\v_
Wbt
1000 _WMM’J'W‘ | | Reference -'.ql‘-JN,,.I
806.038806.050 806.075 &06.100 806.125 806.150806.163
MMHz
P25phl 806.1000MHz Mask D 3W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 3w 12.5 kHz Channel Spacing
U .U - _‘—l-\.._\h-\_\-\m
100 R I o,
o P 1 o —
A N I
-40.0 ‘f \.\
% -50.0 ﬁ’{ // irrj ]\\ \ ‘u“\
-b60.0 ’f‘ i
-70.0 '/ J \
-80.0 M‘M w Limit {1
-90.0 ool Emission — [+ —
T AT,
-IUUU—WW ‘ F‘.eference f\,/"‘
| | | |
806.038806. USD #06.075 #06.100 806.125 806, 15[] 806, 163
MMHz

FCC ID: CASTPGK5A

P25phl 806.1000MHz Mask H 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing

0.0~ f “—“\H

o i i N
wot— 1 (1 N
/ [ N

e R\ Y
" [ \
-60.0 /Y v J \
-70.0 f \
-80.0 M"J \}% Limit {1
- M ! b amission. —
-100.0 _F,W;.I ! ! ! Reference MII'P‘,/\,/ A
806.038806.050 806075 &06.100 806125 806150806163
MHz
P25phl 806.1000MHz Mask D 1W
RBW=100Hz, VBEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
U .U - _\_‘_\-\_\_“\w‘_“
100 27 ﬂfﬁ_ﬂ_] |JJI Lll\ [y
o P 1 W
P V/ER\N '“
v AR :
s w0 AR H\
-60.0 [ H
-70.0 / &} \‘ \l
-80.0 M Limit {1
-90.0 | bt 1Emission —-[™ -
et wﬂ]m
1000-| | | | | Reference | Eay |
806.038806.050 206.075 206,100 806125 806150806163
MHz
P25phl 806.1000MHz Mask H 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

Tx FREQUENCY: 816.0 MHz 3w 12.5 kHz Channel Spacing
0.0- ]
o Y il ~
-30.0 {’ Jj L\ o
ol : R \K\
. ) “
Kl
-60.0 r I I \
-70.0 )‘y \
-80.0 L‘\w Limit {1
-80.0 .“mﬁmﬁsjo? .——|,»*’ﬁ“w—
R
-IUU.U-W, ! ! ! Reference Iﬂ-|f\,/i,_l
815.937815.950 815.975 &16.000 816025 816.050816.062
MHz
P25phl 816.0000MHz Mask D 3W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 3w 12.5 kHz Channel Spacing
0.0-
-\_\H“-\_\_\_’H
100 ] ﬂ |r Nl =
o L 1
i [T iy
-40.0 fr"rﬂ
8 17 / {/ \\ \ =
-60.0 j L
-70.0 / \L
-80.0 Limit {1
-90.0 M r Emi;_g@TNnF-| m;
1000-] | | | | Reference | Eay |
815.937815.950 815.975 &16.000 816025 816050816062
MHz

FCC ID: CASTPGK5A

P25phl 816.0000MHz Mask G 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

Page 79 of 136
Issue Date: 18 September 2019

Report Revision: 1



TELTEST Laboratories
Tait International Ltd
Report Number 4020

Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing

0.0- H_J_,,.f—-“”'_ —x‘a\‘“

-10.0 o =

2o ya \ T
B I (1 i

’ R\
-40.0 ‘j \“
-60.0 v # \
-70.0 X .\
-80.0 wy L‘m Limit {1
- WW”‘ o WhmEmission | -
li.{u
-IUU.U-W, ! ! ! Reference I'»{f\,/-'rl
815.937815.950 #15.975 &16.000 816.025 816.050816.062
MMHz
P25phl 816.0000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 1TW 12.5 kHz Channel Spacing
00-
-H-\.‘_‘_\HN
100 el 'fff# I'*.“ [y
200 /I"(f’ /N( k\ \\.\
W 11\
v [ lv
@ -50.0 i H ll ]
-b60.0 f ﬂ \
-70.0 J \'L
-80.0 ,JV‘WN MW Limit {1
-90.0 W#'d'h iy Erﬁi;s:s_i¥qrr1lw—”—|m -
1000-| ' | | | | Reference | Eay |
815.937815.950 #15.975 &16.000 816.025 816.050816.062
MMHz
P25phl 816.0000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing

0.0- ﬁ__,,,—r“_ —"H-‘_N\

o i i N
-30.0 ))f, ’ f \ \\\

o R\ N
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]
_\_\_.\_‘_\—\_
| ——]
|
-1

-70.0

N

-80.0

MLimit a1
-90.0 pbe Emission ——|,f"\v_
Ma 1.J,«MM ' WM""J"M S

1000-/ | Reference |

I I I
851.937851.950 851.975 852.000 852.025 852.050852.062

MHz
P25phl 852.0000MHz Mask D 3W

REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing

s I\

o0 I I /) W
7 I ~
w00l J0 1IN\ h,

.l /L \
-60.0 }l/' / W
700 / M} \\t \l
-EUU el . — | ||
WW W™ =
-90.0 Wwﬂt.’ ! Emission x’:‘\,—
100.0- Reference | |-
* | | | | | | |
851.937851.950 851.975 852,000 852025 852050852062
MHz
P25phl 852.0000MHz Mask H 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing

0.0- —

-10.0 .»l"'r |“"I -“\\.-.

-20.0 ’/f‘ / “\\
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-90.0 M# -F_Erqi:.iigﬂmﬂm—
-100.0 bt Reference """
' I I I I I I I
851.937851.950 851.975 852,000 852025 852050852062
MHz
P25phl 852.0000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
0.0- —
-10.0 il ﬂrl VL\ \ -
o - /5/ L\\\ \\\
ol JL LN “
Ny SRR :
¥ /f /LN g
-60.0 } ]1
-70.0 Mf kv\ \‘
-80.0 v *\ﬁ,m Limit (1
-90.0 WM |]""l"‘Elrﬁissint:tn _FF{K_A\«—
100.0- ‘ Reference | |
* | | | | | | |
851.937851.950 851.975 852,000 852025 852050852062
MHz
P25phl 852.0000MHz Mask H 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing

0.0~ Mf-"—_ ]

-10.0 .»-‘"': I K\.—.

-20.0 ‘//M JJ\ H‘L\'\
wod— i N

-40.0
-50.0 ‘,,f ]
600" I[ ff
| ]

-70.0

-80.0 } H‘M Limit [T
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dBE

e
;rf

Reference
1 1 1

I I I
8658.937568.950 8658.975 868.000 869.025 869.050869.062

MHz
P25phl 869.0000MHz Mask D 3W

REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing

0.0-
.

0 I I L I

Ve ) N
ool A ERA A,
i SRR Aﬁ

-60.0 rJ \
-70.0 MJ -*LLLL
_ & i . . — -
80.0 I"IJ"‘MT Iwﬂ'-'-lll;:.mlt 1
_gUIU_M Emission MQ
1000-| | | | | Reference | Eay |
868.937868.950 268.975 269,000 869025 869050869062
MHz
P25phl 869.0000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing

0.0- ’_}_J"_P—’_ —_‘_M'\'xu\

-20.0 ”‘;f { l\ \
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/ ff 1\ o
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-60.0 v I \
-70.0 J/ \-
-80.0 Mf % Limit 1"
-90.0 W‘-F"“ﬂ" ""*"'Erni“siiﬂn __|m_
it el ] w
1000-! | ! ! ! Reference ! Ay |
868.937868.950 868.975 &69.000 869.025 869.050869.062
MHz
P25phl 869.0000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing
00- p=
0.0 sl f_r f hl W\\x\'“\
=200 JI)J‘/ J’H \H \.\\“‘-
A ST |
" SRR E‘\_
@ 500 i / \ iy
-b60.0 f" } \
-70.0 ]‘\“}‘
- WM itggp it T
-ang _mwm” } Emission ﬁﬁlm;
1000-| | | | | Reference | Eay |
868.937868.950 868.975 #69.000 869.025 869.050869.062
MHz
P25phl 869.0000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
APCO P25 phase-2

Tx FREQUENCY: 806.1 MHz 3W 12.5 kHz Channel Spacing

0.0- //:-”'_'_ —\—».\_\
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1000 '|'M| | | | Reference III"'I'{‘|N|'|,;
8060358806050 806075 &06.100 806125 806150806163
MHz
P25phll 806.1000MHz Mask D 3W
REBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 806.1 MHz 3W 12.5 kHz Channel Spacing
0.0- —
100 Wl f J I'-'ﬂ"ll".\ [
o P 1 —
. /11N I\
-40.0 /
o / j W\ \
-80.0 M 1""“""‘}\ Limit 1~
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100.0-| | | | | Reference I'w,/\,/ |
8060358806050 806075 &06.100 806125 806150806163
MHz
P25phll 806.1000MHz Mask H 3W
REBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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APCO P25 phase-2
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Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
00- —\\‘\‘\
100 =] ﬁ r =
-200 /// [r \\ \\\\\
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1/ AR\ \“\
o T \
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-100.0 —;"‘-"*"“""“ ! | ! | Reference |l"‘|fl'|1| N..I
800.0383806.050 800.075 200,100 800.125 800.150806.163
MHz

P25phll 806.1000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 806.1 MHz 1TW 12.5 kHz Channel Spacing
0.0-
100 f’fﬁj r*""l\ —‘x\“m
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FCC ID: CASTPGK5A

P25phll 806.1000MHz Mask H 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 phase-2

Tx FREQUENCY: 816.0 MHz 3w 12.5 kHz Channel Spacing
0.0- P g
_lnlu //.—'/ I/M L H"x\\
i i N
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. B ‘h,l-
-100.0 _WI ! ! ! Reference I'L|f\,/r‘.n:
815.937815.950 815.975 &16.000 816025 816.050816.062
MHz
P25phll 816.0000MHz Mask D 3W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 3w 12.5 kHz Channel Spacing
0.0-
S O
0 7 I Y I N
1 ik N
300 ; /J K \ "\ J
Lz ARRA —
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100.0- Reference | |-
* | | | | | | |
815.937815.950 815.975 &16.000 816025 816050816062
MHz

P25phIl 816.0000MHz Mask G 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

12.5 kHz Channel Spacing

6.062

12.5 kHz Channel Spacing

Tx FREQUENCY: 816.0 MHz 1TW
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815.937815.950 815975 &16.000 8160.025 816.05081
MHz
P25phll 816.0000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 816.0 MHz 1TW
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' | | | | | | |
815.937815.950 815975 &16.000 816.025 816.050816.062
MHz

FCC ID: CASTPGK5A

P25phll 816.0000MHz Mask G 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 phase-2

Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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100.0 _WI | | | Reference | ‘.rl
851.937851.950 851.975 852,000 852025 852050852062
MHz
P25phll 852.0000MHz Mask D 3W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 3w 12.5 kHz Channel Spacing
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1000-| | | | | Reference | Eay |
851.937851.950 851.975 852,000 852025 852050852062
MHz

FCC ID: CASTPGK5A

P25phll 852.0000MHz Mask H 3W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
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1000~ | ! ! ! Reference | Ay |
851.937851.950 851.975 852,000 852025 852050852062
MHz
P25phI 852.0000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 852.0 MHz 1TW 12.5 kHz Channel Spacing
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851.937851.950 851.975 852,000 852025 852050852062
MHz

FCC ID: CASTPGK5A

P25phll 852.0000MHz Mask H 1W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 phase-2

Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
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1000-/ | ! ! ! Reference | Ay ]
868.937868.950 868.975 869,000 869025 869.050869.062
MHz
P25phll 869.0000MHz Mask D 3W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 3w 12.5 kHz Channel Spacing
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100.0- Reference | |-
* | | | | | | |
868.937868.950 868.975 869,000 860025 8609.050869.062
MHz
P25phll 869.0000MHz Mask G 3W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
APCO P25 phase-2

Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing
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1000~/ ! ! ! ! Reference ! Ay ]
868.937868.950 868.975 869,000 869025 869.050869.062
MHz
P25phll 869.0000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 869.0 MHz 1TW 12.5 kHz Channel Spacing
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1000-| | | | | Reference | Eay |
868.937868.950 868.975 869,000 860025 8609.050869.062
MHz
P25phll 869.0000MHz Mask G 1W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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SPECIFICATION:

TELTEST Laboratories
Tait International Ltd
Report Number 4020

ADJACENT CHANNEL POWER RATIO

FCC 47 CFR 90.543

MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.
2. The transmitter is modulated with the standard test pattern for digital modulation.
3. The testis performed in accordance with 47 CFR 90.543

LIMIT CLAUSE: FCC 47 CFR 90.543
MEASUREMENT UNCERTAINTY: <1275GHz +3.0dB
MEASUREMENT RESULTS:
Analogue
Tx FREQUENCY: 769.1 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -52.57 -47.72 -40
15.625 kHz 6.25 kHz -76.85 -76.44 -60
21.875 kHz 6.25 kHz -80.92 -80.76 -60
37.5 kHz 25 kHz -79.71 -79.54 -60
62.5 kHz 25 kHz -83.65 -83.63 -65
87.5 kHz 25 kHz -85.15 -85.16 -65
150 kHz 100 kHz -78.45 -78.41 -65
250 kHz 100 kHz -82.01 -81.97 -65
350 kHz 100 kHz -85.11 -85.11 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.7 -75
12 MHz to paired | 5 117 (swept) -107.6 75
receive band
in he paired receive | 30 khz (swept) 1116 -100
Analogue
Tx FREQUENCY: 774.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -52.24 -47.60 -40
15.625 kHz 6.25 kHz -77.09 -76.73 -60
21.875 kHz 6.25 kHz -81.13 -80.97 -60
37.5 kHz 25 kHz -79.85 -79.70 -60
62.5 kHz 25 kHz -83.13 -83.13 -65
87.5 kHz 25 kHz -84.13 -84.16 -65
150 kHz 100 kHz -78.30 -78.29 -65
250 kHz 100 kHz -81.86 -81.87 -65
350 kHz 100 kHz -84.82 -84.85 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.5 -75
12 MHz to paired | 5 117 (swept) -107.2 75
receive band
in (he paired TecelVe | 30 kHz (swept) 1104 -100
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TELTEST Laboratories
Tait International Ltd
Report Number 4020

Analogue
Tx FREQUENCY: 799.1 MHz 3W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -52.14 -47.45 -40
15.625 kHz 6.25 kHz -76.98 -76.56 -60
21.875 kHz 6.25 kHz -81.01 -80.81 -60
37.5 kHz 25 kHz -79.80 -79.60 -60
62.5 kHz 25 kHz -83.66 -83.61 -65
87.5 kHz 25 kHz -85.05 -85.05 -65
150 kHz 100 kHz -78.43 -78.36 -65
250 kHz 100 kHz -82.08 -82.04 -65
350 kHz 100 kHz -85.22 -85.18 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.5 -75
12 MHz to paired 30 kHz (swept) -108.9 75
receive band
in (he paired recelVe | 30 khz (swept) -110.9 -100
Analogue
Tx FREQUENCY: 804.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -52.18 -47.46 -40
15.625 kHz 6.25 kHz -76.77 -76.35 -60
21.875 kHz 6.25 kHz -80.77 -80.57 -60
37.5 kHz 25 kHz -79.55 -79.35 -60
62.5 kHz 25 kHz -83.47 -83.42 -65
87.5 kHz 25 kHz -84.93 -84.92 -65
150 kHz 100 kHz -78.38 -78.32 -65
250 kHz 100 kHz -81.98 -81.98 -65
350 kHz 100 kHz -85.19 -85.18 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.4 -75
12 MHz to paired 30 kHz (swept) -108.0 75
receive band
L”a:]h '° paired receive | 54 1, (swept) 1105 -100
Analogue
Tx FREQUENCY: 769.1 MHz 3W 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
15.625 kHz 6.25 kHz -72.32 -72.43 -60
21.875 kHz 6.25 kHz -80.87 -80.78 -60
37.5 kHz 25 kHz -80.06 -79.89 -60
62.5 kHz 25 kHz -83.97 -83.94 -65
87.5 kHz 25 kHz -85.37 -85.38 -65
150 kHz 100 kHz -78.36 -78.32 -65
250 kHz 100 kHz -81.94 -81.96 -65
350 kHz 100 kHz -85.09 -85.03 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.7 -75
12 MHz to paired 30 kHz (swept) -106.5 75
receive band
in he paired receive | 30 khz (swept) 1116 -100
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Analogue
Tx FREQUENCY: 774.9 MHz 3W 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
15.625 kHz 6.25 kHz -72.32 -72.30 -60
21.875 kHz 6.25 kHz -80.74 -80.65 -60
37.5 kHz 25 kHz -79.72 -79.56 -60
62.5 kHz 25 kHz -83.10 -83.07 -65
87.5 kHz 25 kHz -84.07 -84.11 -65
150 kHz 100 kHz -78.26 -78.29 -65
250 kHz 100 kHz -81.82 -81.85 -65
350 kHz 100 kHz -84.86 -84.80 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.2 -75
12 MHz to paired 30 kHz (swept) 107.7 75
receive band
in (he paired recelVe | 30 khz (swept) 1105 -100
Analogue
Tx FREQUENCY: 799.1 MHz 3W 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
15.625 kHz 6.25 kHz -72.17 -72.03 -60
21.875 kHz 6.25 kHz -80.69 -80.48 -60
37.5 kHz 25 kHz -79.66 -79.51 -60
62.5 kHz 25 kHz -83.59 -83.53 -65
87.5 kHz 25 kHz -85.02 -85.00 -65
150 kHz 100 kHz -78.31 -78.28 -65
250 kHz 100 kHz -82.05 -81.97 -65
350 kHz 100 kHz -85.18 -85.13 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.7 -75
12 MHz to paired 30 kHz (swept) 107.7 75
receive band
in (he paired TecelVe | 30 khz (swept) -110.1 -100
Analogue
Tx FREQUENCY: 804.9 MHz 3W 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
15.625 kHz 6.25 kHz -72.07 -71.83 -60
21.875 kHz 6.25 kHz -80.32 -80.16 -60
37.5 kHz 25 kHz -79.30 -79.13 -60
62.5 kHz 25 kHz -83.34 -83.30 -65
87.5 kHz 25 kHz -84.84 -84.81 -65
150 kHz 100 kHz -78.29 -78.20 -65
250 kHz 100 kHz -81.95 -81.87 -65
350 kHz 100 kHz -85.06 -85.07 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.4 -75
12 MHz to paired 30 kHz (swept) -108.3 75
receive band
in he paired receive | 30 khz (swept) -110.8 -100
FCC ID: CASTPGK5A Page 95 of 136 Report Revision: 1

Issue Date: 18 September 2019
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Tx FREQUENCY: 769.1 MHz 3W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -60.64 -58.16 -40
15.625 kHz 6.25 kHz -76.84 -76.47 -60
21.875 kHz 6.25 kHz -81.15 -81.00 -60
37.5 kHz 25 kHz -80.07 -79.91 -60
62.5 kHz 25 kHz -83.99 -83.96 -65
87.5 kHz 25 kHz -85.43 -85.45 -65
150 kHz 100 kHz -78.42 -78.41 -65
250 kHz 100 kHz -82.06 -81.99 -65
350 kHz 100 kHz -85.13 -85.09 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.9 -75
12 MHz to paired 30 kHz (swept) 107.7 75
receive band
in (he paired recelVe | 30 khz (swept) 1107 -100
FFSK 1200 bps
Tx FREQUENCY: 774.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -60.50 -58.04 -40
15.625 kHz 6.25 kHz -76.93 -76.57 -60
21.875 kHz 6.25 kHz -81.02 -80.89 -60
37.5 kHz 25 kHz -79.77 -79.62 -60
62.5 kHz 25 kHz -83.12 -83.10 -65
87.5 kHz 25 kHz -84.13 -84.15 -65
150 kHz 100 kHz -78.37 -78.32 -65
250 kHz 100 kHz -81.84 -81.75 -65
350 kHz 100 kHz -84.78 -84.84 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.0 -75
12 MHz to paired 30 kHz (swept) -107.3 75
receive band
L”a:]h '° paired receive | 54 1, (swept) -110.2 -100
FFSK 1200 bps
Tx FREQUENCY: 799.1 MHz 3W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -60.53 -57.98 -40
15.625 kHz 6.25 kHz -76.89 -76.50 -60
21.875 kHz 6.25 kHz -81.11 -80.93 -60
37.5 kHz 25 kHz -79.79 -79.62 -60
62.5 kHz 25 kHz -83.69 -83.63 -65
87.5 kHz 25 kHz -85.08 -85.08 -65
150 kHz 100 kHz -78.41 -78.42 -65
250 kHz 100 kHz -82.11 -82.09 -65
350 kHz 100 kHz -85.20 -85.18 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.8 -75
12 MHz to paired 30 kHz (swept) -108.2 75
receive band
in ho paired receive | 30 khz (swept) 1105 -100
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FFSK 1200 bps
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Tx FREQUENCY: 804.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -60.26 -57.78 -40
15.625 kHz 6.25 kHz -76.72 -76.33 -60
21.875 kHz 6.25 kHz -80.81 -80.59 -60
37.5kHz 25 kHz -79.53 -79.37 -60
62.5 kHz 25 kHz -83.49 -83.42 -65
87.5 kHz 25 kHz -84.98 -84.97 -65
150 kHz 100 kHz -78.40 -78.36 -65
250 kHz 100 kHz -82.01 -82.01 -65
350 kHz 100 kHz -85.21 -85.11 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.4 -75
12 MHz to paired | 5 117 (swept) -108.1 75
receive band
in (he paired recelVe | 30 khz (swept) -109.8 -100
FFSK 1200 bps
Tx FREQUENCY: 769.1 MHz 3w 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
15.625 kHz 6.25 kHz -76.08 -75.80 -60
21.875 kHz 6.25 kHz -80.69 -80.47 -60
37.5kHz 25 kHz -80.02 -79.88 -60
62.5 kHz 25 kHz -83.98 -83.94 -65
87.5 kHz 25 kHz -85.40 -85.41 -65
150 kHz 100 kHz -78.36 -78.36 -65
250 kHz 100 kHz -81.92 -81.91 -65
350 kHz 100 kHz -85.09 -85.10 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.3 -75
12 MHz to paired | 5 117 (swept) -106.5 75
receive band
in (he paired TecelVe | 30 khz (swept) 110.3 -100
FFSK 1200 bps
Tx FREQUENCY: 774.9 MHz 3w 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
15.625 kHz 6.25 kHz -76.10 -75.89 -60
21.875 kHz 6.25 kHz -80.55 -80.33 -60
37.5 kHz 25 kHz -79.73 -79.59 -60
62.5 kHz 25 kHz -83.11 -83.10 -65
87.5 kHz 25 kHz -84.10 -84.12 -65
150 kHz 100 kHz -78.35 -78.31 -65
250 kHz 100 kHz -81.86 -81.85 -65
350 kHz 100 kHz -84.81 -84.74 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.6 -75
12 MHz to paired | 5 117 (swept) -106.6 75
receive band
in he paired receive | 30 khz (swept) 1102 -100
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FFSK 1200 bps

TELTEST Laboratories
Tait International Ltd
Report Number 4020

Tx FREQUENCY: 799.1 MHz 3W 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
15.625 kHz 6.25 kHz -76.15 -75.85 -60
21.875 kHz 6.25 kHz -80.50 -80.25 -60
37.5 kHz 25 kHz -79.68 -79.51 -60
62.5 kHz 25 kHz -83.62 -83.58 -65
87.5 kHz 25 kHz -85.03 -85.02 -65
150 kHz 100 kHz -78.35 -78.36 -65
250 kHz 100 kHz -81.99 -81.96 -65
350 kHz 100 kHz -85.17 -85.13 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.8 -75
12 MHz to paired 30 kHz (swept) -108.2 75
receive band
in (he paired recelVe | 30 khz (swept) 109.8 100
FFSK 1200 bps
Tx FREQUENCY: 804.9 MHz 3W 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
15.625 kHz 6.25 kHz -75.88 -75.63 -60
21.875 kHz 6.25 kHz -80.26 -79.97 -60
37.5 kHz 25 kHz -79.44 -79.28 -60
62.5 kHz 25 kHz -83.43 -83.36 -65
87.5 kHz 25 kHz -84.92 -84.92 -65
150 kHz 100 kHz -78.33 -78.30 -65
250 kHz 100 kHz -81.99 -81.99 -65
350 kHz 100 kHz -85.21 -85.11 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.7 -75
12 MHz to paired 30 kHz (swept) 107.7 75
receive band
L”a:‘ '° paired receive | 54 1, (swept) -109.5 -100
FFSK 2400 bps
Tx FREQUENCY: 769.1 MHz 3W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -48.99 -48.93 -40
15.625 kHz 6.25 kHz -76.96 -76.65 -60
21.875 kHz 6.25 kHz -81.19 -81.09 -60
37.5 kHz 25 kHz -80.08 -79.95 -60
62.5 kHz 25 kHz -83.98 -83.95 -65
87.5 kHz 25 kHz -85.38 -85.40 -65
150 kHz 100 kHz -78.40 -78.45 -65
250 kHz 100 kHz -82.05 -82.01 -65
350 kHz 100 kHz -85.10 -85.08 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.6 -75
12 MHz to paired 30 kHz (swept) -106.4 75
receive band
in he paired receive | 30 khz (swept) 1102 -100
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Tx FREQUENCY: 774.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -48.84 -48.69 -40
15.625 kHz 6.25 kHz -77.03 -76.67 -60
21.875 kHz 6.25 kHz -81.07 -80.92 -60
37.5 kHz 25 kHz -79.81 -79.68 -60
62.5 kHz 25 kHz -83.13 -83.11 -65
87.5 kHz 25 kHz -84.12 -84.15 -65
150 kHz 100 kHz -78.26 -78.30 -65
250 kHz 100 kHz -81.86 -81.83 -65
350 kHz 100 kHz -84.82 -84.77 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.4 -75
12 MHz to paired | 55 117 (swept) -106.4 75
receive band
in (he paired recelVe | 30 khz (swept) -109.3 -100
FFSK 2400 bps
Tx FREQUENCY: 799.1 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -48.71 -48.54 -40
15.625 kHz 6.25 kHz -76.99 -76.48 -60
21.875 kHz 6.25 kHz -81.07 -80.87 -60
37.5kHz 25 kHz -79.81 -79.66 -60
62.5 kHz 25 kHz -83.65 -83.61 -65
87.5 kHz 25 kHz -85.05 -85.03 -65
150 kHz 100 kHz -78.42 -78.37 -65
250 kHz 100 kHz -82.02 -81.96 -65
350 kHz 100 kHz -85.15 -85.07 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.5 -75
12 MHz to paired | 5 17 (swept) -107.9 75
receive band
in (he paired TecelVe | 30 kHz (swept) -109.4 -100
FFSK 2400 bps
Tx FREQUENCY: 804.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -48.61 -48.42 -40
15.625 kHz 6.25 kHz -76.78 -76.25 -60
21.875 kHz 6.25 kHz -80.85 -80.66 -60
37.5 kHz 25 kHz -79.55 -79.40 -60
62.5 kHz 25 kHz -83.48 -83.42 -65
87.5 kHz 25 kHz -84.94 -84.93 -65
150 kHz 100 kHz -78.38 -78.32 -65
250 kHz 100 kHz -81.96 -81.93 -65
350 kHz 100 kHz -85.17 -85.10 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.4 -75
12 MHz to paired | 5 117 (swept) -107.1 75
receive band
in ho paired receive | 30 khz (swept) -110.4 -100
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Tx FREQUENCY: 769.1 MHz 3W 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
15.625 kHz 6.25 kHz -75.03 -73.78 -60
21.875 kHz 6.25 kHz -80.71 -80.45 -60
37.5 kHz 25 kHz -79.90 -79.76 -60
62.5 kHz 25 kHz -83.84 -83.82 -65
87.5 kHz 25 kHz -85.28 -85.30 -65
150 kHz 100 kHz -78.35 -78.47 -65
250 kHz 100 kHz -81.99 -81.98 -65
350 kHz 100 kHz -85.08 -85.02 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.2 -75
12 MHz to paired 30 kHz (swept) -106.7 75
receive band
in (he paired recelVe | 30 khz (swept) 110.8 100
FFSK 2400 bps
Tx FREQUENCY: 774.9 MHz 3W 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
15.625 kHz 6.25 kHz -74.92 -73.58 -60
21.875 kHz 6.25 kHz -80.53 -80.29 -60
37.5 kHz 25 kHz -79.60 -79.48 -60
62.5 kHz 25 kHz -83.01 -83.00 -65
87.5 kHz 25 kHz -84.05 -84.08 -65
150 kHz 100 kHz -78.22 -78.23 -65
250 kHz 100 kHz -81.80 -81.77 -65
350 kHz 100 kHz -84.77 -84.69 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.7 -75
12 MHz to paired 30 kHz (swept) -106.2 75
receive band
L”a:]h '° paired receive | 54 1, (swept) -110.3 -100
FFSK 2400 bps
Tx FREQUENCY: 799.1 MHz 3W 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
15.625 kHz 6.25 kHz -74.85 -73.35 -60
21.875 kHz 6.25 kHz -80.53 -80.24 -60
37.5 kHz 25 kHz -79.59 -79.43 -60
62.5 kHz 25 kHz -83.54 -83.49 -65
87.5 kHz 25 kHz -84.96 -84.97 -65
150 kHz 100 kHz -78.33 -78.39 -65
250 kHz 100 kHz -82.03 -81.98 -65
350 kHz 100 kHz -85.18 -85.10 -65
>400 kHz to 12 MHz | 30 kHz (swept) -91.5 -75
12 MHz to paired 30 kHz (swept) 107.7 75
receive band
in he paired receive | 30 khz (swept) -109.6 -100
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Tx FREQUENCY: 804.9 MHz 3w 25 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
15.625 kHz 6.25 kHz -74.52 -73.02 -60
21.875 kHz 6.25 kHz -80.32 -80.00 -60
37.5 kHz 25 kHz -79.36 -79.21 -60
62.5 kHz 25 kHz -83.37 -83.32 -65
87.5 kHz 25 kHz -84.87 -84.87 -65
150 kHz 100 kHz -78.31 -78.31 -65
250 kHz 100 kHz -81.96 -81.98 -65
350 kHz 100 kHz -85.13 -85.13 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.8 -75
12 MHz to paired | 55 117 (swept) -107.9 75
receive band
L”a:]h '© paired receive | 3 1, (swept) -109.5 -100
DMR
Tx FREQUENCY: 769.1 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -45.01 -41.79 -40
15.625 kHz 6.25 kHz -75.00 -74.55 -60
21.875 kHz 6.25 kHz -80.29 -80.07 -60
37.5kHz 25 kHz -79.94 -79.75 -60
62.5 kHz 25 kHz -83.96 -83.93 -65
87.5 kHz 25 kHz -85.39 -85.39 -65
150 kHz 100 kHz -78.67 -78.61 -65
250 kHz 100 kHz -82.21 -82.15 -65
350 kHz 100 kHz -85.31 -85.24 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.6 -75
12 MHz to paired 30 kHz (swept) -106.1 75
receive band
in (he paired TecelVe | 30 khz (swept) 110.6 -100
DMR
Tx FREQUENCY: 774.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -44.94 -41.56 -40
15.625 kHz 6.25 kHz -74.92 -74.45 -60
21.875 kHz 6.25 kHz -80.06 -79.83 -60
37.5 kHz 25 kHz -79.56 -79.38 -60
62.5 kHz 25 kHz -83.04 -83.01 -65
87.5 kHz 25 kHz -84.07 -84.09 -65
150 kHz 100 kHz -78.38 -78.36 -65
250 kHz 100 kHz -81.90 -81.79 -65
350 kHz 100 kHz -84.88 -84.79 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.4 -75
12 MHz to paired | 5 117 (swept) -106.2 75
receive band
in he paired receive | 30 khz (swept) -109.8 -100
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DMR
Tx FREQUENCY: 799.1 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -45.06 -41.42 -40
15.625 kHz 6.25 kHz -74.83 -74.41 -60
21.875 kHz 6.25 kHz -80.06 -79.78 -60
37.5 kHz 25 kHz -79.51 -79.34 -60
62.5 kHz 25 kHz -83.55 -83.50 -65
87.5 kHz 25 kHz -84.97 -84.97 -65
150 kHz 100 kHz -78.48 -78.42 -65
250 kHz 100 kHz -82.07 -82.07 -65
350 kHz 100 kHz -85.27 -85.18 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.5 -75
12 MHz to paired | 5 117 (swept) -107.8 75
receive band
in (he paired recelVe | 30 khz (swept) -109.4 -100
DMR
Tx FREQUENCY: 804.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -44.97 -41.48 -40
15.625 kHz 6.25 kHz -74.80 -74.35 -60
21.875 kHz 6.25 kHz -79.99 -79.72 -60
37.5 kHz 25 kHz -79.49 -79.29 -60
62.5 kHz 25 kHz -83.55 -83.49 -65
87.5 kHz 25 kHz -84.99 -84.97 -65
150 kHz 100 kHz -78.64 -78.55 -65
250 kHz 100 kHz -82.36 -82.29 -65
350 kHz 100 kHz -85.46 -85.52 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.5 -75
12 MHz to paired 30 kHz (swept) -107.7 75
receive band
L”a:]h '° paired receive | 54 1, (swept) -110.3 -100
P25 Phase |
Tx FREQUENCY: 769.1 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -41.44 -40.85 -40
15.625 kHz 6.25 kHz -76.94 -76.81 -60
21.875 kHz 6.25 kHz -80.85 -80.89 -60
37.5 kHz 25 kHz -79.71 -79.62 -60
62.5 kHz 25 kHz -83.68 -83.70 -65
87.5 kHz 25 kHz -85.21 -85.25 -65
150 kHz 100 kHz -78.45 -78.38 -65
250 kHz 100 kHz -82.01 -81.96 -65
350 kHz 100 kHz -85.12 -85.04 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.3 -75
12 MHz to paired | 5 117 (swept) 105.7 75
receive band
in ho paired receive | 30 khz (swept) 1102 -100
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P25 Phase |
Tx FREQUENCY: 774.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -41.33 -40.81 -40
15.625 kHz 6.25 kHz -77.06 -76.97 -60
21.875 kHz 6.25 kHz -80.77 -80.78 -60
37.5 kHz 25 kHz -79.44 -79.37 -60
62.5 kHz 25 kHz -82.89 -82.92 -65
87.5 kHz 25 kHz -83.96 -84.00 -65
150 kHz 100 kHz -78.37 -78.31 -65
250 kHz 100 kHz -81.92 -81.80 -65
350 kHz 100 kHz -84.87 -84.84 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.3 -75
12 MHz to paired | 5 117 (swept) -106.2 75
receive band
in (he paired recelVe | 30 khz (swept) -109.8 -100
P25 Phase |
Tx FREQUENCY: 799.1 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -41.15 -40.62 -40
15.625 kHz 6.25 kHz -76.89 -76.82 -60
21.875 kHz 6.25 kHz -80.72 -80.75 -60
37.5 kHz 25 kHz -79.41 -79.34 -60
62.5 kHz 25 kHz -83.38 -83.38 -65
87.5 kHz 25 kHz -84.87 -84.90 -65
150 kHz 100 kHz -78.52 -78.51 -65
250 kHz 100 kHz -82.20 -82.19 -65
350 kHz 100 kHz -85.29 -85.24 -65
>400 kHz to 12 MHz | 30 kHz (swept) -91.2 -75
12 MHz to paired | 5 17 (swept) -107.9 75
receive band
in (he paired TecelVe | 30 kHz (swept) -109.8 -100
P25 Phase |
Tx FREQUENCY: 804.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -41.04 -40.73 -40
15.625 kHz 6.25 kHz -76.61 -76.49 -60
21.875 kHz 6.25 kHz -80.46 -80.48 -60
37.5 kHz 25 kHz -79.18 -79.09 -60
62.5 kHz 25 kHz -83.20 -83.19 -65
87.5 kHz 25 kHz -84.77 -84.78 -65
150 kHz 100 kHz -78.10 -78.05 -65
250 kHz 100 kHz -81.70 -81.75 -65
350 kHz 100 kHz -84.94 -84.87 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.5 -75
12 MHz to paired | 5 117 (swept) -107.8 75
receive band
in ho paired receive | 30 khz (swept) -109.8 -100
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P25 Phase |l
Tx FREQUENCY: 769.1 MHz 3W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -43.38 -40.98 -40
15.625 kHz 6.25 kHz -76.99 -76.57 -60
21.875 kHz 6.25 kHz -81.10 -80.97 -60
37.5 kHz 25 kHz -79.90 -79.77 -60
62.5 kHz 25 kHz -83.84 -83.83 -65
87.5 kHz 25 kHz -85.31 -85.33 -65
150 kHz 100 kHz -78.29 -78.30 -65
250 kHz 100 kHz -81.92 -81.82 -65
350 kHz 100 kHz -85.03 -84.89 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.5 -75
12 MHz to paired 30 kHz (swept) -106.7 75
receive band
in (he paired recelVe | 30 khz (swept) -110.3 -100
P25 Phase |l
Tx FREQUENCY: 774.9 MHz 3w 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -43.32 -40.87 -40
15.625 kHz 6.25 kHz -77.10 -76.68 -60
21.875 kHz 6.25 kHz -80.92 -80.81 -60
37.5 kHz 25 kHz -79.57 -79.46 -60
62.5 kHz 25 kHz -82.98 -82.96 -65
87.5 kHz 25 kHz -84.03 -84.07 -65
150 kHz 100 kHz -78.31 -78.27 -65
250 kHz 100 kHz -81.83 -81.85 -65
350 kHz 100 kHz -84.83 -84.81 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.3 -75
12 MHz to paired 30 kHz (swept) -106.9 75
receive band
L”a:]h '° paired receive | 54 1, (swept) -110.2 -100
P25 Phase |l
Tx FREQUENCY: 799.1 MHz 3W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -43.25 -40.80 -40
15.625 kHz 6.25 kHz -76.88 -76.47 -60
21.875 kHz 6.25 kHz -80.68 -80.64 -60
37.5 kHz 25 kHz -79.50 -79.39 -60
62.5 kHz 25 kHz -83.49 -83.46 -65
87.5 kHz 25 kHz -84.98 -84.98 -65
150 kHz 100 kHz -78.45 -78.39 -65
250 kHz 100 kHz -82.02 -81.98 -65
350 kHz 100 kHz -85.17 -85.17 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.7 -75
12 MHz to paired 30 kHz (swept) -108.1 75
receive band
in ho paired receive | 30 khz (swept) -109.5 -100
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P25 Phase |l
Tx FREQUENCY: 804.9 MHz 3W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured | Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -43.14 -40.64 -40
15.625 kHz 6.25 kHz -76.69 -76.34 -60
21.875 kHz 6.25 kHz -80.60 -80.47 -60
37.5 kHz 25 kHz -79.24 -79.11 -60
62.5 kHz 25 kHz -83.31 -83.28 -65
87.5 kHz 25 kHz -84.87 -84.87 -65
150 kHz 100 kHz -78.41 -78.32 -65
250 kHz 100 kHz -82.07 -82.01 -65
350 kHz 100 kHz -85.11 -85.09 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.8 -75
12 MHz to paired 30 kHz (swept) 107.7 75
receive band
in (he paired recelVe | 30 khz (swept) -110.4 -100
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TRANSMITTER SPURIOUS EMISSIONS (CONDUCTED)
SPECIFICATIONS: FCC 47 CFR 2.1051

GUIDE: TIA/JEIA-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: 100 kHz to Fc-BW

Fc+ BW to 10Fc (9 GHz)

3. The EUT was set to transmit high or low power, modulated with P25 Phase 1 (C4FM). A scan
is performed with a resolution bandwidth of 10 kHz and a video bandwidth of 30 kHz for
frequencies up to 1 GHz, and a resolution bandwidth of 1 MHz and a video bandwidth of 3
MHz for frequencies above 1 GHz. A filter was used for frequencies just below the second
harmonic to 3 GHz.

4. For each frequency range the spectrum analyser was loaded with the appropriate calibration
figures to compensate for the cables, attenuator and filter losses, allowing the emission levels
to be read directly with no further calculation.

The calibrations are loaded as an overall reference level offset plus a set of correction factors
for the required frequency band.

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

Example of attenuation correction:

30dB 350W CK9178 32.12
3m Blue 503429 0.55
2mb5 Blue 33449 0.6
Sum of
component
Total Attenuation @ 762.1 MHz 33.65 attenuation (a)
Amplitude offset 33.27 (b)
Correction @ 762.1 MHz 0.37 | (a-b)

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

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

LIMIT CLAUSES: FCC 47 CFR 90.210

Photo: Conducted Emissiqns Test Setup
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

12.5 kHz Channel Spacing

FCC 47 CFR 2.1051

7621 MHz @ 3 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing

7621 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

Measurement Uncertainty:

£12.75 GHz

+3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

7621 MHz @ 3 W 7621 MHz@ 1 W
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

12.5 kHz Channel Spacing

FCC 47 CFR 2.1051

7749 MHz @ 3 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing

7749 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

~

~

Measurement Uncertainty:

£12.75 GHz

+3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

7749 MHz @ 3W

7749 MHz@ 1 W
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

12.5 kHz Channel Spacing

FCC 47 CFR 2.1051

7881 MHz@ 3 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing

7881 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

Measurement Uncertainty:

£12.75 GHz

+3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

788.1MHz @ 3 W 7881 MHz@ 1 W

s S - oA
SR AL — o P Loy L CREC L — S e Loy g
LT == [CE T ] e ’ LI =vr= (L] g g
Mt TE i MHz Mt TR § MHY
o () 1 P (o T
L s, Rt 4000 titen ] it 4070l 30118 G
L & }
1] L}
| + + 1 +
—— o Vi s IS DO A s el ARSI s, oo TR | S Sl
JEETTT B | D00 GHE s 10 Buip 10090 GHE
s Y 1 B AVEN e BAST & B i f| [ W T R AVEN H R Wwewp BST & @01 pix]
= LG Comionl - L, B0 Gt

P T o TriFee M e iy T= '--" W T o TrigFree B At
Pftre [ o S [ttt ases v am
A P o (S B T
Eh‘l’- Hnd 100 BB Eh.l'- Hpd 1RLF i
- . - ; - g
L | | £ [ el Tt i, bomnbaghrerie Y - | = i R I Y g o
i, _ﬁ_,,_‘.,.,m—-l - o i gt S PR e o
tadT 1088 24 e 1998 GHE et 1000 GHp D 1998 GHE
s B 1 0BG EVERN 10 M By 1030w 0 i || [ WY L E G AVERN LML Dwsap 1030 ma @1 pis

TR = TP
al Laval $031 diim s [ — :IN-IJ‘H‘V — 3 sl Lawsl 1031 diim o ' Lb.-u--‘-' R eiae
Hota (LR ] i ’ [y, Al 0 mpais
PP (ot B 71 P (] 11
Eh‘.u MAsf 1OLTI BB L:".h Aaf 1971 dBm
1 v t t
B o e e s s e e [ ] OO SRR NN PSS o s s s e
iasT 3000 GHE W 1000 GHE s 1000 GH Blap BB GHE

bt B L M AVEH L0 iajs 100000 v Y it | [ B D Er R Sowvap 1000 ma S pin

FCC ID: CASTPGK5A Page 112 of 136 Report Revision: 1
Issue Date: 18 September 2019



TELTEST Laboratories
Tait International Ltd
Report Number 4020

Spurious Emissions (Tx Conducted)

SPECIFICATION:

12.5 kHz Channel Spacing

FCC 47 CFR 2.1051

8049 MHz @ 3 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing

804.9 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

Measurement Uncertainty:

£12.75 GHz

+3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

8049 MHz @ 3 W 8049 MHz@ 1 W
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

12.5 kHz Channel Spacing

FCC 47 CFR 2.1051

806.1 MHz @ 3 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing

806.1 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

Measurement Uncertainty:

£12.75 GHz

+3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

806.1 MHz @ 3 W 806.1 MHz@ 1 W
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

12.5 kHz Channel Spacing

FCC 47 CFR 2.1051

816.0 MHz @ 3 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing

816.0 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

Measurement Uncertainty:

£12.75 GHz

+3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

816.0 MHz @

3w

816.0 MHz @ 1 W
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

12.5 kHz Channel Spacing

FCC 47 CFR 2.1051

852.0 MHz @ 3 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing

852.0MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

Measurement Uncertainty:

£12.75 GHz

+3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

852.0 MHz @ 3 W

852.0MHz @ 1 W

Foed i - r
mr | B OO0 My s :I ‘I.-:F" s wr | B HEEHGO00 My S T :I"‘Lu&"' — o
LT TP s ™ @ o LT TP (L]} o
el BEED MHx e BE2 0 MHx
o Doy 1 51 a2 g 1 51
o e Rt 4000 titen 3 838 dBew et it 4070l 0323 B
[ 4 l!l

T . e i [ e Sel s BN RSty e e i o A R SRCET Al
s 10 £HE somee che | e 16EHs A 080 CHE
e W T B AVEA W Swwp GOT S0 pin || [ W T AVEA M kF Ewesp GAST u @I i)

- . LS Coies

L Camies

P T o TriFee M
Pftre

A gy A = '--" W T o TrigFree B
o S [ttt ases v am

o (v T
P LET

[,

v —

— e .

N . i
e Py it

O N Ny B, * S

tadT 1088 24
e OW 1E ML

EVERN 1.0 M

1 gt s OWY 1.0 VL AW 10

bt B L M

al Laval $031 diim s [ — = "".h"""‘ = s af Lawsl 031 diim s [ —— il MJ‘H-!\- i
Hota (LR ] i ’ et (L= 3 . y
L -l:f 1 TIFS:'!- L :T:f IITIFLT
e B
N DR 1P SRR O 0 ot SR e it et | [ P9 ORI o P08 SO RO Sl o i e B e
iaT 3080 GHE Wi BUBO8 EHE st 3000 SH B 088 BHE
VRN 1D M Dewsap 16000 won 860 b f| [P BNV 1D MR AV LD ML Dewsap 1000 ma @01 pisi

FCC ID: CASTPGKS5A

Page 120 of 136
Issue Date: 18 September 2019

Report Revision: 1



TELTEST Laboratories
Tait International Ltd
Report Number 4020

Spurious Emissions (Tx Conducted)

SPECIFICATION:

12.5 kHz Channel Spacing

FCC 47 CFR 2.1051

869.0 MHz @ 3 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing

869.0 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

Measurement Uncertainty:

£12.75 GHz

+3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)
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Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC 47 CFR 2.1051
LIMITS: FCC 47 CFR 90.210
Emission Mask D
Carrier Output Power 12.5 kHz Channel Spacing
50 + 10 Log1o (Pwats)

3w -20 dBm -55 dBc

1TW -20 dBm -50 dBc
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TRANSMITTER SPURIOUS EMISSIONS (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 800 MHz.
Any emission within 20 dB of the limit is then re-tested on the OATS.

2. The EUT is placed in the reverberation chamber and emissions are measured from 800 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 metres from the test antenna.
The output terminal is connected to an RF dummy load.

2. The test antenna is raised from 1 m to 4 m 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
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Spurious Emissions (Tx Radiated) - Continued

SPECIFICATION: FCC 47 CFR 2.1053
12.5 kHz Channel Spacing 7621 MHz @ 3 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 7621 MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 7749 MHz @ 3 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 7T74A9MHz@ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 788. 1 MHz @ 3 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 7881 MHz@ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

FCC ID: CASTPGK5A Page 125 of 136 Report Revision: 1
Issue Date: 18 September 2019



TELTEST Laboratories
Tait International Ltd
Report Number 4020

Spurious Emissions (Tx Radiated) - Continued

12.5 kHz Channel Spacing 8049 MHz@ 3 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 8049MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 806.1 MHz @ 3 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 806. 1 MHz@ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 816.0 MHz @ 3 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 816.0MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Radiated) - Continued

12.5 kHz Channel Spacing 852.0MHz @ 3 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 852.0MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB

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

12.5 kHz Channel Spacing 869.0 MHz@ 3 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 869.0MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB

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

LIMITS: FCC 47 CFR 2.1053
Emission Mask D
Carrier Output Power 12.5 kHz Channel Spacing
50 + 10 Log+o (Pwats)
3w -20 dBm -55 dBc
1TW -20 dBm -50 dBc
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Spurious Emissions (Tx Radiated) - Continued
Open Area Test Site Results:

12.5 kHz Channel Spacing 806.1 MHz@ 3 W Emission Mask D

Emissior|1-| I?:rer‘qouneur:mscy (MHz) Level (dBm) Level (dBc)
1612.2 -56.51 -91.51
2418.3 -56.90 -91.90
3224 .4 -64.50 -99.50
4030.5 -65.25 -100.25
4836.6 -63.46 -98.46
5642.7 -58.77 -93.77
Measurement Uncertainty +4.6dB
ergz::tion Measurement
Reference Substitution Result
Emission Reference Sig-gen Cable and Ante‘nna Path z‘zlnd
Frequency Level Lovel Attenuator Gain Boresight dBm
(MHz) (dBm) Gain (dBd) | corrections
1612.2 -94.81 -42.44 -20.10 6.13 -0.10 -56.51
A B C D E

Result (E) = A+B+C+D Result
Photo: OATS Setup
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TRANSMITTER RADIATED EMISSIONS IN THE GNSS BAND

SPECIFICATION:

GUIDE:

FCC 47 CFR 90.543

TIA/EIA-603D 2.2.12

MEASUREMENT PROCEDURE:
1. Refer Annex A for equipment set up.

Spurious emissions were measured in the GNSS band. (1559 — 1610 MHz)

2.

3. The EUT was placed on a wooden turntable at a distance of three metres from the test antenna.

4. The test antenna was raised from 1m to 4m to obtain a maximum reading; the turntable was then
rotated through 360° to obtain the maximum response of each spurious emission.

o o

the substitution method.
7. The test was performed with two different representative antennae connected to the EUT, at low
and high output power settings.

Valid emissions were determined by switching the EUT on and off.
The EUT was replaced by a signal generator and substitution antenna to make measurements by

788.1 MHz 3W
Frequency Antenna fitted Antenna Polarity Level gﬁ:\{’\lla/ MHz
Vertical -84.01
1576.2 MHz % wave
Horizontal -89.11
Vertical -90.01
1576.2 MHz 4 wave
Horizontal -89.61
788.1 MHz 1TW
Frequency Antenna fitted Antenna Polarity Level Céﬁ;/\l/:/ MHz
Vertical -85.51
1576.2 MHz % wave
Horizontal -93.31
Vertical -94.51
1576.2 MHz 4 wave
Horizontal -94.41

FCC ID: CASTPGK5A
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Transmitter Radiated Emissions in the GNSS Band - Continued

804.9 MHz 3W
Frequency Antenna fitted Antenna Polarity Level ‘éﬁz\é/ MHz
Vertical -83.05
1609.8 MHz Y2 wave
Horizontal -88.15
Vertical -87.65
1609.8 MHz 4 wave
Horizontal -86.75
804.9 MHz 1TW
Frequency Antenna fitted Antenna Polarity Level ‘éﬁz\é/ MHz
Vertical -86.55
1609.8 MHz Y2 wave
Horizontal -91.35
Vertical -91.25
1609.8 MHz Y. wave
Horizontal -93.65
LIMIT CLAUSE

FCC 47 CFR 90.543 (f)

-70 dBW / MHz EIRP

(f) For operations in the 763-775 MHz and 793-805 MHz bands, all emissions including
harmonics in the band 1559-1610 MHz shall be limited to -70 dBW/MHz equivalent isotropically
radiated power (EIRP) for wideband signals, and -80 dBW EIRP for discrete emissions of less than
700 Hz bandwidth. For the purpose of equipment authorization, a transmitter shall be tested with an
antenna that is representative of the type that will be used with the equipment in normal operation.
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TRANSMITTER FREQUENCY STABILITY - TEMPERATURE

SPECIFICATION: FCC 47 CFR 2.1055 (a) (1)
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.

Error (ppm)
Temperature 762.1 774.9 788.1 804.9 806.1 816.0 852.0 869.0
(°C) MHz MHz MHz MHz MHz MHz MHz MHz
-30 0.28 0.3 0.31 0.28 0.25 0.25 0.24 0.23
-20 0.22 0.23 0.26 0.27 0.28 0.28 0.29 0.28
-10 0.25 0.23 0.21 0.19 0.15 0.12 0.1 0.1
0 0.06 0.07 0.06 0.07 0.09 0.11 0.11 0.12
10 0.11 0.15 0.18 0.19 0.2 0.23 0.23 0.25
20 0.21 0.24 0.24 0.24 0.24 0.25 0.23 0.23
30 0.21 0.23 0.23 0.22 0.22 0.22 0.23 0.23
40 0.2 0.22 0.24 0.24 0.26 0.27 0.27 0.28
50 0.25 0.29 0.3 0.29 0.29 0.31 0.29 0.27
Measurement Uncertainty +7x10°
LIMIT: FCC 47 CFR 90.213
Channel Spacing (kHz) Frequency Error (ppm)
12.5 1.5
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Transmitter Frequency Stability - Temperature

3W 12.50kHz Ch.Sp. 762.1000MHz 3W 12.50kHz Ch.5p. 774.9000MHz
15 - 1.5
0.75 : 0.75 -
0 ——— At 0 ———
075 0.75
-1.5 - -1.5 .
-30 -20 -10 0 10 20 20 40 50 -30 -20 <10 0 10 20 30 40 50
3W 12.50kHz Ch.5p. 7B8.1000MHz 3W 12.50kHz Ch.5p. 804.9000MHz
15 1.5
0.75 - - 0.75 -
0 ——t " 0 —, At
075 1 - 0.75
1.5 Y y -1.5 -
-30 -20 -10 0 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 S0
3W 12.50kHz Ch.Sp. 806.1000MHz 3W 12.50kHz Ch.5p. 816.0000MHz
15 + 1.5
0.75 + 0.75 -
i —— Attt a —— At
075 0.75
-1.5 y 1.5 < - ,
-30 -20 -10 0 10 20 30 40 50 -30 =20 -10 0 10 20 30 40 50
3W 12.50kHz Ch.Sp. 852.0000MHz 3W 12.50kHz Ch.Sp. 869.0000MHz
15 1.5
0.75 - - 0.75 - -
0 T ————t———— P e e o o
0.75 + 0.75
-1.5 -1.5 |
-30 -20 <10 0 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 50
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TRANSMITTER FREQUENCY STABILITY - VOLTAGE

SPECIFICATION: FCC 47 CFR 2.1055 (d) (1)
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 at an input voltage to the radio of nominal battery voltage
and battery end point .

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

MEASUREMENT RESULTS:

FREQUENCY ERROR (ppm) for 12.5 kHz
7.5 Vpe 6.375 Vpc 7.5 Vpe
762.1 MHz 0.16 0.18 0.18
774.9 MHz 0.18 0.19 0.19
788.1 MHz 0.19 0.20 0.21
804.9 MHz 0.19 0.20 0.20
806.1 MHz 0.19 0.20 0.21
816.0 MHz 0.20 0.23 0.23
852.0 MHz 0.23 0.23 0.24
869.0 MHz 0.23 0.23 0.25
Measurement Uncertainty +7x10°
LIMIT CLAUSES: FCC 47 CFR 90.213
Channel Spacing (kHz) Frequency Error (ppm)
12.5 1.5
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TEST EQUIPMENT LIST

Equipment Type | Information Manufacturer | Model No Serial No# Tait ID Cal Due
Antenna 18GHz DRG Emco DRG3115 2084 E3076
Antenna Reference Dipoles Emco 3121C DB1 9510-1164 E3559 14-May-22
Antenna 18GHz DRG Emco DRG3115 9512-4638 E3560 15-May-20
Antenna Reverb - 1-18GHz DRG | Schwarzbeck BBHA 9120 D 9120D-884 E4858
Audio Analyser TREVA1 Hewlett HP8903A 2437A04625 E4986 4-Oct-19
Packard
Coax Cable OATS Turntable Cable Intelcom RG214 OATS1 E4621 15-Nov-19
1
Coax Cable OATS Tower Cable Intelcom RG214 OATS2 E4622 14-Nov-19
Coax Cable 2m Black Suhner RG214HF/Nm/ TeltestBlack2 E4623 17-Oct-19
Nm/2000
Coax Cable 2m Black Suhner RG214HF/Nm/ TeltestBlack3 E4624 17-Oct-19
Nm/2000
Coax Cable Reverb - 4.5m Multiflex TeltestBlue6 MF 141 TeltestBlue6 E4843 18-Oct-19
141
Coax Cable Reverb - 2m Multiflex TeltestBlue5 MF 141 TeltestBlue5 E4844 18-Oct-19
141
Coax Cable Reverb - 2m Multiflex TeltestBlue4 MF 141 TeltestBlue4 E4845 18-Oct-19
141
Coax Cable Reverb - 1m Multiflex TeltestBlue3 MF 141 TeltestBlue3 E4846 18-Oct-19
141
Coax Cable Reverb - 1m Multiflex TeltestBlue2 MF 141 TeltestBlue2 E4847 18-Oct-19
141
Coax Cable Reverb - 1m Multiflex TeltestBlue1 MF 141 TeltestBlue1 E4848 18-Oct-19
141
Coax Cable 2m Black Suhner RG214HF/Nm/ TeltestBlack5 E4850 17-Oct-19
Nm/2000
Coax Cable OATS Turntable Cable Intelcom RG215 OATS3 E4995 14-Nov-19
2
Coax Cable 2.5m Blue Suhner Sucoflex 104A 33449/4PEA E4997 19-Oct-19
Coax Cable 2m Black Suhner RG214HF/Nm/ TeltestBlack7 E5004 17-Oct-19
Nm/2000
Coax Cable 3m Blue Suhner Sucoflex 126EA 503429/126E E5015 19-Oct-19
A
Environ. Upright Contherm 5400 RHSLT.M 1416 E4051 7-Aug-23
Chamber
Environ. Upright Contherm 5400 RHSLT.M 1416 E4051 15-May-20
Chamber
Filter High Pass/ 550 to 885MHz Tait N/A E3785 25-Sep-19
Notch
Modulation TREVA1 Hewlett HP8901B (Opt 2441A00393 E3073 4-Oct-19
Analyser Packard 002)
Modulation Includes Audio Analyser | Rohde & FMA0852.8500.5 842541/001 E3554 25-Mar-21
Analyser Schwarz 2
Multimeter Fluke 77 35069359 E3237 25-Oct-19
OATS Controller Electrometrics | EM-4700 119 E4445
OATS Turntable Electrometrics EM-4704A 105 E4446
OATS Antenna Tower Electrometrics EM-4720-2 112 E4447
OATS NSA Tait 18-Jun-20
Oscilloscope 100MHz Digital Tektronics TDS340 B013611 E3585 28-Sep-19
Power Meter TREVA1 Power Head Hewlett HP11722A 3111A05573 E7054 28-Sep-19
for HP8901 Packard
Power Supply Rohde & NGS M32/10 Fnr 434 E3556 6-May-20
Schwarz 192.0810.31
Power Supply 60V/50A/1000W Hewlett HP6012B 2524A00616 E3712 30-Sep-19
Packard
Power Supply TREVA1 Agilent HP6032A MY41000319 E4045 24-Sep-20
Power Supply 60V/25A Agilent N5767A 3111A05573 E4979 2-Oct-20
Equipment Type | Information Manufacturer | Model No Serial No# Tait ID Cal Due
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RF Amplifier +21.7 dB 1GHz Tait ZFL-1000LN E3660 E3360 30-Apr-20
RF Amplifier Pre-amplifier Agilent 87405C MY47010688 E4941 2-Oct-19
RF Attenuator 10dB 50W Weinschel 24-10-34 AZ0401 E3388 17-Oct-19
RF Attenuator 33dB 350W Weinschel 67-30-33 & BW- CK9178 E5023 15-Jul-20
N3W5+
RF Attenuator 10dB 50W Weinschel 24-10-34 BC3293 E4364 17-Oct-19
RF Attenuator TREVA1 3dB Weinschel Model 1 BL9958 E4081 17-Oct-19
RF Attenuator TREVA 1 20dB 150W Weinschel 40-20-23 MF817 E4082 17-Oct-19
RF Attenuator 3dB 0.5W Weinschel Model 2 CH6857 E5012 17-Oct-19
RF Chamber S-LINE TEM CELL Rohde & 1089.9296.02 338232/003 E3636 12-Sep-20
Schwarz
RF Chamber Reverb - Stirrer Teseq Stirrer Controller 29765.1 E4854
controller for reverb
chamber
RF Chamber Reverb - 0.5 - 18GHz Teseq RVC XS 29765 E4855
Reverberation Chamber
RF Combiner TREVA1 Minicircuits ZFSC-4-1 - E4083
RF Load 50W Weinschel F1426 AE2490 E3624 18-Oct-19
Signal Generator | Analog 4GHz Agilent E4422B GB40050320 E3788 27-Sep-19
Signal Generator | Digital 4GHz Agilent E4437B US39260389 E4764 30-Sep-19
Signal Generator | TREVA1 Analog Agilent E8663D MY50420224 E4908 2-Oct-20
3.2GHz
Spectrum 13.2GHz Agilent E4445A MY42510072 E4139 19-Jul-20
Analyser
Spectrum 26.5GHz Agilent PXA N9030A MY49432161 E4907 27-Oct-20
Analyser
Temp & Humidity Hobo u21-011 10134275 E4980 5-May-20
datalogger
TREVA 1 Teltest - 1 - 5-Nov-19
Testware Frequency Vs April 2018 - -
Temperature
Testware Occupied Bandwidth July 2019 - -
Testware Radiated Emissions April 2018 - -
Testware Reverb Emissions May 2019 - -
Testware Sideband Spectrum February 2017 - -
Testware S-Line Radiated April 2018 - -
Emissions
Testware TREVA 7 February 2019 - -
Testware Spec An Correction June 2019 - -
Loader

* NOTE: Items without calibration dates are calibrated immediately before use, or set using calibrated

instruments.
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ANNEX A — TEST SETUP DETAILS

Radiated Emissions Set Up
SIG
GEN CABLE
\]\ SPECTRUM
ANALYZER
} CABLE
RF
DIEJO'\%Y EQUIPMENT /\/
UNDER
TEST
DC
Power
TURN
TABLE

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

FCC ID: CASTPGK5A Page 136 of 136

Report Revision: 1
Issue Date: 18 September 2019




