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1. GENERAL INFORMATION

Equipment Class Licensed Non-Broadcast Transmitter Held to Face(TNF)

Product Name GPS TRACKING & TRAINING

Model Name(s) PT21U

Add Model Name PATHFINDER2 MINI COMPASS, PATHFINDER2 COMPASS,

COMPASS HANDHELD GPS CONNECTOR

Firmware Version

Identification Number V3112

EUT Serial Number No Specified

Power Supply DC:3.7V

Modulation Type 2-FSK

Emission Type F1D

Antenna Type Helical Antenna

Antenna Gain 0.5 dBi

) TX Frequency Emission Conducted Output Power
el e (MHz) Designator dBm W
151.82 ~ 151.94 8K73F1D 30.71 1.178
2-FSK

154.57 ~ 154.60 8K73F1D 30.72 1.180

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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2. INTRODUCTION

2.1. EUT DESCRIPTION

This device supports the following capabilities:

Multi-Use Radio Service

2-FSK modulation, Number of Channels: 5 Channels (Ch. 1: 151.82 MHz, Ch. 2: 151.88 MHz, Ch. 3: 151.94 MHz,

Ch. 4: 154.57 MHz, Ch. 4: 154.60 MHz)
Test Mode
Modulation Lowest Frequency (MHz) | Middle Frequency (MHz) | Highest Frequency (MHz)
2-FSK 151.82 151.94 154.60

Operation test setup for EUT

- Test software: Software application in EUT
- Power setting: Default of EUT

2.2. TESTING ENVIRONMENT

Ambient Condition

= Temperature

+21 °C ~+25 °C

= Relative Humidity

40% ~ 45%

2.3. MEASURING INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein, has been calibrated in

accordance with the manufacturer's recommendations for utilizing calibration equipment, which is traceable to
recognized national standards.

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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2.4. MEASUREMENT UNCERTAINTY

The measurement uncertainties shown below were calculated in accordance with requirements of ANSI C63.26-2015.

All measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a 95 % level of confidence.

Parameter Measurement uncertainty
Antenna-port conducted emission 1.0 dB (The confidence level is about 95 %, k = 2)
Radiated emission (1 GHz Below) 5.0 dB (The confidence level is about 95 %, k = 2)
Radiated emission (1 GHz ~ 18 GHz) 4.8 dB (The confidence level is about 95 %, k = 2)

2.5. TEST FACILITY

Dt&C Co., Ltd.
The 3 m test site and conducted measurement facility used to collect the radiated data are located at the 42,

Yurim-ro, 154beon-gil, Cheoin-gu, Yongin-si, Gyeonggi-do, Korea 17042.
The test site complies with the requirements of Part 2.948.

- FCC & ISED MRA Designation No. : KR0034

- FCC Test Firm Registration No. : 704742

- ISED#: 5740A

www.dtnc.net
Telephone : + 82-31-321-2664
FAX : + 82-31-321-1664

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.

TRF-RF-252(00)251203 Pages: 6/ 35


http://www.dtnc.com/

O Dt&C

Report No.: DRTFCC2512-0095(1)

FCC ID: SWN-PT21U

3. LIST OF TEST EQUIPMENT

Type Manufacturer Model (y?(?r!r;?nalf:le d) N((;);tl.r(;z:}gsie S/IN
Spectrum Analyzer KEYSIGHT N9020A 25/11/19 26/11/19 MY50410272
Spectrum Analyzer Agilent Technologies N9020A 25/11/18 26/11/18 MY50410399
Multimeter FLUKE 17B 25/11/21 26/11/21 26030065WS
Signal Generator Rohde Schwarz SMBV100A 25/11/20 26/11/20 255571
Thermohygrometer BODYCOM BJ5478 25/11/24 26/11/24 090205-4
Thermohygrometer BODYCOM BJ5478 25/11/24 26/11/24 120612-2
Loop Antenna ETS-Lindgren 6502 25/11/06 26/11/06 00060496
Hybrid Antenna Schwarzbeck VULB9163 25/05/27 26/05/27 9163-572
Horn Antenna ETS-Lindgren 3117 25/11/27 26/11/27 00140394
PreAmplifier Agilent Technologies 8449B 25/04/28 26/04/28 3008A02108
High Pass Filter Wainwright Instruments e aa0-1000- 25/05/26 26/05/26 7
Attenuator Aeroflex/Weinschel 86-20-11 25/05/27 26/05/27 432
Cable JUNKOSHA MWX241/B 25/01/02 26/01/02 M-03
Cable JUNKOSHA MWX221 25/01/02 26/01/02 M-04
Cable JUNKOSHA MWX211 25/01/02 26/01/02 M-05
Cable JUNKOSHA J12J101757-00 25/01/02 26/01/02 M-07
Cable HUBER+SUHNER SUCOFLEX104 25/01/02 26/01/02 M-08
Cable HUBER+SUHNER SUCOFLEX106 25/01/02 26/01/02 M-09
Cable JUNKOSHA MWX315 25/01/02 26/01/02 M-10
Cable Radiall TESTPRO3 25/01/02 26/01/02 RFC-01
;rlgztj;sact)gc\;;are tsj EMI Measurement NA NA \2/%8.'8'1185
Ancchoe Chamber svc 3m-SAC 25/06/19(VSWR) | 26/06/15(vwWR) | ITSAC

Notel: The measurement antennas were calibrated in accordance to the requirements of ANSI C63.5-2017.
Note2: The cable is not a regular calibration item, so it has been calibrated by Dt&C itself.

TRF-RF-252(00)251203

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.

Pages: 7/ 35




m Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

4. SUMMARY OF TEST RESULTS

FCC Part F _ Status
Section(s) Test Description Test Limit i
2.1049 . ) .
952773 Occupied Bandwidth Refer to the section 6.1 C
2.1046 .
95.2767 Transmitter power output 2W C
2.1051 Emission Mask and
. Spurious Emissions at Refer to the section 6.3 and 6.4 C
95.2779 :
Antenna Terminal
2.1053 Field strength of spurious . Note 2
952779 radiation Refer to the section 6.5 C
If the emission bandwidth is 6.25 kHz or less:
2.1055 " 2 ppm
95.2765 Frequency Stability If the emission bandwidth is greater than 6.25 kHz: c
5 ppm
Note 1: C=Comply = NC=Not Comply = NT=Not Tested = NA=Not Applicable
Note 2: This test item was performed in three orthogonal EUT positions, and the worst-case data were reported.

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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5. EMISSION DESIGNATOR AND SAMPLE CALCULATION

A. Emission Designator

2-FSK
Emission Designator = 8K73F1D
Occupied Band width = 8.73 kHz
F = Frequency modulation

1 = A single channel containing quantized or digital
information without the use of a modulating sub-carrier
D = Data transmission, telemetry, telecommand

B. For substitution method

FIELD STRENGTH OF SPURIOUS RADIATION
1) The EUT was placed on a turntable with 0.8 meter height for frequency below 1GHz and 1.5 meter height for frequency
above 1 GHz respectively above ground.
2) The EUT was set 3 meters from the receiving antenna mounted on the antenna tower.
3) Vary the measurement antenna height through 1 m to 4 m and the rotate EUT through 360° in order to determine the
maximum emission level.
4) Record the measured emission level and frequency using the available test method.
5) Replace the EUT with dipole/Horn antenna that is connected to a calibrated signal generator.
6) Vary the measurement antenna height between 1 m to 4 m to maximize the received (measured) signal amplitude. And
adjust the signal generator output power level until the amplitude detected by the measurement instrument equals the
previously measured emission level.
7) The conducted power at the terminal of the substitute antenna is measured.
8) Record the level at substituted antenna terminal.
9) The result is calculated as below;
Result: ERP(dBm) = Level at Substitute antenna terminal + Substitute Antenna Gain (dBd)
Where, Substitute Antenna Gain_(dBd) = TX Antenna Gain (dBi) - 2.15 dB

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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6. TEST RESULTS

6.1. OCCUPIED BANDWIDTH

Test Configuration

Spectrum Analyzer

g ] EUT
[____Jis-il

Cable A

Test Procedure
- ANSI C63.26-2015 — Section 5.4.4

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers radiated are each equal to 0.5 percent of the total mean power of a given emission.

Test setting

1. The signal analyzer's automatic bandwidth measurement capability was used to perform the 99 % occupied bandwidth
and the 26 dB bandwidth. The bandwidth measurement was not influenced by any intermediate power nulls in the
fundamental emission.

2. RBW =1 % ~ 5 % of the expected OBW & VBW =3 X RBW

3. Detector = Peak

4. Trance mode = Max hold

5. Sweep = Auto couple

6. The trace was allowed to stabilize

7. If necessary, step 2 ~ 6 were repeated after changing the RBW such that it would be within 1 % ~ 5 % of the 99 %
occupied bandwidth observed in step 6.

Limit

Part 95.2773

Each MURS transmitter type must be designed to meet the emission bandwidth limitations in this section.

(a) The occupied bandwidth of emissions transmitted on the center frequencies 151.820 MHz, 151.880 MHz, and
151.940 MHz must not exceed 11.25 kHz.

(b) The occupied bandwidth of emissions transmitted on the center frequencies 154.570 MHz and 154.600 MHz must
not exceed 20.0 kHz.

(c) The occupied bandwidth of type A3E emissions must not exceed 8.0 kHz.

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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Test Results

_ Tested Test Result Limit

Modulation Frequency (kHz2) (kHz)
(MHz2)

151.82 8.73 11.25

2-FSK 151.94 8.73 11.25

154.60 8.73 20.00

2-FSK & Tested Frequency: 151.82 MHz

s Keysight Spectrum Analyzer - Occupied BW

I RF 500 AC

Ref 50.00 dBm

Center 151.82000 MHz
#Res BW 91 Hz

#FGain:Low

CORREC | SENSE:INT]

ALIGN AUTO [09:52:13 AMDec 16, 2025

[
Center Freq: 151.820000 MHz Radio Std: None

—— 1rig: Free Run
#Atten: 60 dB

#VBW 300 Hz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

8.730 kHz

-149 Hz
9.762 kHz

Avg|Hold: 200/200

Radio Device: BTS

Span 40.00 kHz
Sweep FFT

Total Power 35.6 dBm

% of OBW Power 99.00 %

-26.00 dB

MSG E STATUS

Frequency

Center Freq
151.820000 MHz

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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2-FSK & Tested Frequency: 151.94 MHz

. Keysight Spectrum Analyzer - Occupied BW =
CORREC | SENSE:INT| [ ALIGN AUTO __ [09:52:53 AMDec 16, 2025
Center Freq: 151.940000 MHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 200/200
#FGain:Low #Atten: 60 dB Radio Device: BTS

Ref $0.00 dBm

Center Freq
151.940000 MHz

Center 151.94000 MHz
#Res BW 91 Hz #VBW 300 Hz Sweep FFT

Occupied Bandwidth Total Power 35.5 dBm

33 kHz

Transmit Freq Error -155 Hz % of OBW Power 99.00 %
x dB Bandwidth 9.765 kHz xdB -26.00 dB

MSG E STATUS

2-FSK & Tested Frequency: 154.60 MHz

. Keysight Spectrum Analyzer - Occupied BW =
CORREC | SENSE:INT] [ ALIGN AUTO | 09:53:20 AMDec 16,2025
Center Freq: 154.600000 MHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 200/200
#FGain:Low #Atten: 60 dB Radio Device: BTS

Ref 50.00 dBm

Center Freq
154.600000 MHz

Center 154.60000 MHz Span 40.00 kHz
#Res BW 91 Hz #VBW 300 Hz Sweep FFT

Occupied Bandwidth Total Power 35.6 dBm
33 kHz

Transmit Freq Error -178 Hz % of OBW Power 99.00 %
x dB Bandwidth 9.763 kHz x dB -26.00 dB

MSG ﬁg STATUS

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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6.2. TRANSMITTER POWER OUTPUT

Test Configuration

Spectrum Analyzer

Eﬂﬁa EEE—EEEE EUT

Cable A

Test Procedure
- ANSI C63.26-2015 — Section 5.2.3.3
Test setting

. Set the RBW = OBW.

. Set VBW = 3 X RBW.

.Setspan = 2 X OBW.

. Sweep time = 10 X (number of points in sweep) X (transmission symbol period).
. Detector = peak.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the peak amplitude level.

0N oA WDN -

Limit

Part 95.2767

Each MURS transmitter type must be designed such that the transmitter power output does not exceed 2 Watts under
normal operating conditions.

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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Test Results

. Ussise Test Result Limit
Modulation Frequency (dBm) (dBm)
(MHz)
151.82 30.71 33.01
2-FSK 151.94 30.58 33.01
154.60 30.72 33.01

2-FSK & Tested Frequency: 151.82 MHz

. Keysight Spectrum Analyzer - Swept SA
( Rl 50 CORREC | SENSE:INT]

| ALIGN AUTO

PNO: Wide ~—#— 1rig: Free Run
IFGain:Low Atten: 50 dB

Ref 40.00 dBm

//41\

Center 151.8200 MHz
#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwr

30.71 dBm

Span 200.0 kHz

151.820000 MHz

CF Step
20.000 kHz
Auto Man

Freq Offset
0Hz

|
Scale Type

Log Lin

#Sweep 1.000 s (1001 pts)| =
E EESTATUS

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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2-FSK & Tested Frequency: 151.94 MHz

' Keysight Spectrum Analyzer - Swept SA EREEE
[ RE 500 AC | CORREC | [ SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

PNO: Wide ~—#— 1rig: Free Run
IFGain:Low Atten: 50 dB

151.940000 MHz

151.840000 MHz

Stop Freq
152.040000 MHz

CF Step
20.000 kHz
Auto Man

Freq Offset

0Hz
| e |
Scale Type

Center 151.9400 MHz P Log Lin
#Res BW 100 kHz #VBW 300 kHz

MSG

2-FSK & Tested Frequency: 154.60 MHz

' Keysight Spectrum Analyzer - Swept SA =R
| RF 500 AC | CORREC | | SENSE:INT ALTGN AUTO
Avg Type: Log-Pwr

ide —»— 1rig: Free Run
Atten: 50 dB

Center Freq
154.600000 MHz

StartFreq
154.500000 MHz

StopFreq
154.700000 MHz

CF Step
20.000 kHz
Auto Man

| B |
Freq Offset

0Hz
| Efs |
Scale Type

Center 154.6000 MHz Span 200.0 kHz [ e

#Res BW 100 kHz #VBW 300 kHz #Sweep 1.000 s (1001 pts) |

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
TRF-RF-252(00)251203 Pages: 15/ 35



m Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

6.3. EMISSION MASK AT ANTENNA TERMINAL

Test Configuration

Spectrum Analyzer

] T EUT

Cable &

Test Procedure
- ANSI C63.26-2015 — Section 5.7

Test setting

1. RBW = specified reference bandwidth

2. VBW 2 3 X RBW

3. Detector = Peak & Trace mode = Max hold
4. Sweep time = Auto couple

5. Number of sweep point = 2 X span / RBW
6. The trace was allowed to stabilize

Note: When the specified reference bandwidth is 30 kHz, measurements were made using an RBW narrower than the
specified reference bandwidth, and the results were then integrated over the entire reference bandwidth.

Limit
Part 95.2779

(a) Emission masks. Emission masks applicable to transmitting equipment in the MURS are defined by the requirements
in the following table. The numbers in the paragraphs column refer to attenuation requirement rule paragraph numbers
under paragraph (b) of this section. The words “audio filter” refer to the audio filter described in § 95.2775.

Channel center frequencies (MHz) Paragraphs
151.820, 151.880 and 151.940 (1), (2).

154.570 & 154.600, with audio filter (3), (4), (7).

154.570 & 154.600, without audio filter (5), (6), (7).

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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(b) Attenuation requirements. The power of unwanted emissions must be attenuated below the transmitter output
power in Watts (P) by at least:
(1) 7.27(fa—2.88 kHz) dB on any frequency removed from the channel center frequency by a displacement frequency
(fa in kHz) that is more than 5.625 kHz, but not more than 12.5 kHz.
(2) 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation, on any frequency removed from the channel
center frequency by more than 12.5 kHz.
(3) 25 dB on any frequency removed from the channel center frequency by more than 10 kHz, but not more than 20
kHz.
(4) 35 dB on any frequency removed from the channel center frequency by more than 20 kHz, but not more than 50
kHz.
(5) 83 log (fa + 5) dB on any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fa in kHz) that is more than 5 kHz, but not more than 10 kHz.
(6) 29 log (f«> + 11) dB or 50 dB, whichever is the lesser attenuation on any frequency removed from the channel
center frequency by a displacement frequency (fa in kHz) that is more than 10 kHz, but not more than 50 kHz.
(7) 43 + 10 log(P) dB on any frequency removed from the channel center frequency by more than 50 kHz.
(c) Measurement bandwidths. The power of unwanted emissions in the frequency bands specified in paragraphs (b)(1)
and (3) through (6) of this section is measured with a reference bandwidth of 300 Hz. The power of unwanted
emissions in the frequency ranges specified in paragraphs (b)(2) and (7) of this section is measured with a reference
bandwidth of at least 30 kHz.

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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Test Results

2-FSK & Tested Frequency: 151.82 MHz

e Keysight Spectrum Analyzer - Swept SA NE=
CORREC | SENSE:INT] | ALIGN AUTO _ [01:57:11 PMDec 08, 2025
Avg Type: Log-Pwr

PNOQ: Close —»— 1rig: Free Run
IFGain:Low Atten: 40 dB

Ref 30.00 dBm
Trace 1Pass

Center 151.82000 MHz
#VBW 910 Hz . 10.000 kHz
Auto Man

Freq Offset

0Hz
| Esseness s s |
Scale Type

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE ~ »

Log
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2-FSK & Tested Frequency: 151.82 MHz

e Keysight Spectrum Analyzer - Channel Power

Lo s

CORREC

—— Trig: Free Run

#|FGain:Low

Ref 40.00 dBm

Center 151.79250 MHz
HRes BW 3 kHz

Channel Power

-29.74 dBm /30 kHz

| SENSE:INT| [ ALIGN AUTO  [04:42:10 PM Dec 10, 2025

Center Freq: 151.792500 MHz Frequency

Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Center Freq
151.792500 MHz

VBW 30 kHz

Power Spectral Density

-74.51 dBm /Hz

[ Keysight Spectrum Analyzer - Channel Power

CORREC

—w»— Trig: Free Run

#FGain:Low

Ref 40.00 dBm

Center 151.84750 MHz
#Res BW 3 kHz

Channel Power

-29.79 dBm /30 kHz

SENSE:INT] |
Center Freq: 151.847500 MHz
Avg[Hold: 100/100

ALIGN AUTO [04:46:41 PMDec 10, 2025

Radio Std: None

Frequency

#Atten: 40 dB Radio Device: BTS

CenterFreq
151847500 MHz

Span 45.00 kHz
VBW 30 kHz

Power Spectral Density

-74.56 dBm /Hz

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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2-FSK & Tested Frequency: 151.94 MHz

SENSE:INT]| [ ALIGN AUTO
Avg Type: Log-Pwr

s Keysight Spectrum Analyzer - Swept SA

PNO: Close —+— 1rig: Free Run
IFGain:Low Atten: 40 dB

Ref 30.00 dBm
Trace 1 Pass

151.990000 MHz

Center 151.94000 MHz Span 100.0 kHz CF Step
#VBW 910 Hz Sweep 1.061s (1001 pts) 10.000 kHz
Auto Man
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
1IN n——— B ——
Freq Offset
0 Hz
|
Scale Type

m

Log Lin

1

This test report is prohibited to copy or reissue in whole or in part without the approval of Dt&C Co., Ltd.
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2-FSK & Tested Frequency: 151.94 MHz

[ Keysight Spectrum Analyzer - Channel Power ==
5 SENSE:INT| | ALIGN AUTO  [04:47:57 PMDec 10, 2025
Center Freq: 151.912500 MHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 100/100
#HAFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Center Freq
151.912500 MHz

Center 151.91250 MHz
#Res BW 3 kHz VBW 30 kHz

Channel Power Power Spectral Density

-28.76 dBm /30 kHz -73.53 dBm /Hz

MSG E STATUS

2-FSK & Tested Frequency: 151.94 MHz

[ ][ & [lne]
CORREC | SENSE:INT] | ALIGN AUTO __ [04:48:18 PMDec 10, 2025

Center Freq: 151.967500 MHz Radio Std: None Frequency
ww Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS

e Keysight Spectrum Analyzer - Channel Power

Ref 40.00 dBm

CenterFreq
151.967500 MHz

Center 151.96750 MHz Span 45.00 kHz
#Res BW 3 kHz VBW 30 kHz

Channel Power Power Spectral Density

-29.88 dBm /30 kHz -74.65 dBm /Hz

IMSG H&STATUS
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m Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

2-FSK & Tested Frequency: 154.60 MHz

=R

Keysight Spectrum Analyzer - Swept SA
[ ALIGN AUTO  [04:12:22PM

Avg Type: Log-Pwr

| SENSE:INT]

PNO: Wide —=— 1rig: Free Run
IFGain:Low Atten: 40 dB

Mkr4 154.655 8 MHz
Ref 30.00 dBm -47.49 dBm

Trace 1 Pass

154.700000 MHz

Span 200.0 kHz CF Step

Center 154.6000 MHz
#VBW 910 Hz Sweep 2.122 s (1001 pts) 20.000 kHz
Auto Man
FUNCTION FUNCTION WIDTH FUN"T\DN VALUE _I

R MODE TRC| SCL|

| N [1]f] 154 563 0 MHz -43 $4dBm| [ @000 |
[N [1]f] 154.524 6 MHz -47.38 dBm ——_
Freq Offset

[ N | 154.646 0 MHz 4587dBm| | |
| N [ 1] 154.655 8 MHz 47.49dBm| | 0Hz
- ]
||
Scale Type
Log Lin

% STATUS
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m Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

2-FSK & Tested Frequency: 154.60 MHz

— Keysight Spectrum Analyzer - Channel Power ==
CORREC SENSE:INT| [ ALIGN AUTO  [06:38:01 PMDec 10, 2025
Center Freq: 154.535000 MHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 100/100
#HAFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Center Freq
154.535000 MHz

Center 154.53500 MHz Span 150.0 kHz
#Res BW 3 kHz VBW 30 kHz

Channel Power Power Spectral Density

-29.80 dBm /30 kHz -74.57 dBm /Hz

MSG E STATUS

2-FSK & Tested Frequency: 154.60 MHz

. Keysight Spectrum Analyzer - Channel Power =
| SENSE:INT] | ALIGN AUTO  |06:38:34 PMDec 10, 2025
Center Freq: 154.665000 MHz Radio Std: None Frequency
w»— Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Center Freq
154.665000 MHz

Center 154.66500 MHz
#Res BW 3 kHz VBW 30 kHz

Channel Power Power Spectral Density

-29.89 dBm /30 kHz -74.66 dBm /Hz

MSG ﬁg STATUS
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m Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

6.4. SPURIOUS EMISSION AT ANTENNA TERMINAL

Test Configuration

Spectrum Analyzer

Eﬁaa EEE—EEI:EE EUT

Cable A

Test Procedure
- ANSI C63.26-2015 — Section 5.7

Test setting

1. RBW 2 30 kHz
(The RBW was set to 30 kHz below 1 GHz and 1 MHz above 1 GHz.)
2. VBW = 3 X RBW
3. Detector = Peak & Trace mode = Max hold
4. Sweep time = Auto couple
5. Number of sweep point =2 2 X span / RBW
6. The trace was allowed to stabilize

Limit
Part 95.2779

(a) Emission masks. Emission masks applicable to transmitting equipment in the MURS are defined by the requirements
in the following table. The numbers in the paragraphs column refer to attenuation requirement rule paragraph numbers
under paragraph (b) of this section. The words “audio filter” refer to the audio filter described in § 95.2775.

Channel center frequencies (MHz) Paragraphs
151.820, 151.880 and 151.940 (1), (2).

154.570 & 154.600, with audio filter (3), (4), (7).

154.570 & 154.600, without audio filter (5), (6), (7).
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(b) Attenuation requirements. The power of unwanted emissions must be attenuated below the transmitter output
power in Watts (P) by at least:
(1) 7.27(fa—2.88 kHz) dB on any frequency removed from the channel center frequency by a displacement frequency
(fa in kHz) that is more than 5.625 kHz, but not more than 12.5 kHz.
(2) 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation, on any frequency removed from the channel
center frequency by more than 12.5 kHz.
(3) 25 dB on any frequency removed from the channel center frequency by more than 10 kHz, but not more than 20
kHz.
(4) 35 dB on any frequency removed from the channel center frequency by more than 20 kHz, but not more than 50
kHz.
(5) 83 log (fa + 5) dB on any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fa in kHz) that is more than 5 kHz, but not more than 10 kHz.
(6) 29 log (f«> + 11) dB or 50 dB, whichever is the lesser attenuation on any frequency removed from the channel
center frequency by a displacement frequency (fa in kHz) that is more than 10 kHz, but not more than 50 kHz.
(7) 43 + 10 log(P) dB on any frequency removed from the channel center frequency by more than 50 kHz.
(c) Measurement bandwidths. The power of unwanted emissions in the frequency bands specified in paragraphs (b)(1)
and (3) through (6) of this section is measured with a reference bandwidth of 300 Hz. The power of unwanted
emissions in the frequency ranges specified in paragraphs (b)(2) and (7) of this section is measured with a reference
bandwidth of at least 30 kHz.
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w Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

Test Results

2-FSK & Tested Frequency: 151.82 MHz

wwe Keysight Spectrum Analyzer - Swept SA (= 5
RE 50Q AC CORREC | SENSE:INT] [ ALIGN AUTO
Avg Type: Log-Pwr

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 44 dB

Ref 33.00 dBm

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz

StopFreq
1.000000000 GHz

CF Step
#VBW 91 kHz Sweep 1.029 s (40001 pts 97.000000 MHz
Auto Man
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 [ T ¥ 7Y T 7Y - I N— [
N [ f [ s03e3TMHz|  2i64dBm| | [ |
ey W | F [ 4bb4eeMHz  23epdBm| | | | Freq Offset
N [ f|  60r2a7MHz|  or8sdBm| | | | -
SN [ f|  760076MHz| _ 2599dBm| | | |8 |
[ ) E I ||
- ]
Scale Type
Log Lin

Zoom Scan

| SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr

PNO: Wide =»—= 1rig: Free Run
IFGain:Low Atten: 44 dB

303.640000 MHz

303.540000 MHz

Stop Freq
303.740000 MHz

CF Step
151.820000 MHz
Auto Man

SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
Tt | 303,639 745 MHz T I I — | F—
2 T
3 Freq Offset
4 OHz
5 = |
8 |
1t
8 Scale Type
9
10 Lin
ik

[

=
8
x
2
“
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m Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

. Keysight Spectrum Analyzer - Swept SA

CORREC | SENSE:INT] [ ALIGN AUTO | 04:21:55 PMDec 08, 2025
Avg Type: Log-Pwr

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 20 dB

Mkr4 1.518 295 GHz
Ref 10.00 dBm -25.91 dBm

1.600000000 GHz

Start 1.0000 GHz Stop 1.6000 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts 60.000000 MHz

Auto Man

R MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
N 11 f | 1.062 805 GHz Zraddm| | el

N 1 f]  1214500GHz|  2418eBm| | | ]

EEEERA 1386420CHz | 2483dBm| | | ] Freq Offset
N1 f] 1518205 CGHz | 2891dBm[ | | ] R
T |
Scale Type

Log Lin
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Report No.: DRTFCC2512-0095(1)

FCC ID: SWN-PT21U

2-FSK & Tested Frequency: 151.94 MHz

. Keysight Spectrum Analyzer - Swept SA

| SENSE:INT] [ ALIGN AUTO
Avg Type: Log-Pwr

[01:10:30 PMDec 10, 2025

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 44 dB

FUNCTION FUNCTION WIDTH FUN’T\DN JALUE =~

SCL

l'l 151 953 MHz :m 35dBm| [ 00000 |

515.000000 MHz

30.000000 MHz

StopFreq
1.000000000 GHz

CF Step
151.820000 MHz
Auto Man

Freq Offset
0Hz

Scale Type

Log Lin

% STATUS

—l

Zoom Scan

. Keysight Spectrum Analyzer - Swest A

| SENSE:INT] [ ALIGN AUTO _ [01:11:06 PMDec 10,2025

Avg Type: Log-Pwr

CORREC

Trig: Free Run

PNO: Wide —»—
Atten: 44 dB

IFGain:Low

10 dB/div. Ref 33.00 dBm
Log

#VBW 91 kHz

Center Freq
303.880000 MHz

StartFreq
303.780000 MHz

StopFreq
303.980000 MHz

CF Step
151.940000 MHz
Auto Man

MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH

| f] 303. s79 435 MHz 21 30éBm [ 00000 00|
e A A

FUNCTIONVALUE ~ »

Freq Offset
0Hz

Scale Type

Lin

Log
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m Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

. Keysight Spectrum Analyzer - Swept SA
Rl

CORREC | SENSE:INT] | ALIGN AUTO  |04:30:47 PMDec 08, 2025
Avg Type: Log-Pwr

PNO: Fast ~—»— T1rig: Free Run
IFGain:Low Atten: 20 dB

Mkr4 1.519 435 GHZ
Ref 10.00 dBm

1.600000000 GHz

Start 1.0000 GHz Stop 1.6000 GHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40001 pts 161.940000 MHz
R MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE Atk M
[N 11 f| 1063630GHz|  -2766dBm| | | B |
N [4f|  1215686GHz|  .2468dBm| | |
[ N [4[f|  1367410GHz| _ 2445dBm[ | | Freq Offset
[ 1519435GHz|  2694dBm| [ | 0Hz
I I
I ||
1
Scale Type
Log Lin

MSG Ilb STATUS
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DRTFCC2512-0095(1)

2-FSK & Tested Frequency: 154.60 MHz

. Keysight Spectrum Analyzer - Swept SA

[ ]

509 AC [ SENSE:INT] ALTGN AUTO

Avg Type: Log-Pwr

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 44 dB

Ref 33.00 dBm

10 dB/div
Log

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz

StopFreq
1.000000000 GHz

CF Step
154.600000 MHz
Auto Man

FUNCTION FUNCTION WIDTH

:m 85dBm | 000 0000 |
z|  -2115dBm]

FUNCTIONVALUE ~ «

2608dBm[ [ | |8
I

Freq Offset

0Hz
| Bt
Scale Type

| SENSE:INT) ALIGN AUTO

Avg Type: Log-Pwr

—— 1rig: Free Run
Atten: 20 dB

PNO: Fast
IFGain:Low

10 dBidiv__ Ref 10.00 dBm
Log

[04:35:14 PMDec 08, 2025

R MODE TRC| SCL| FUNCTION

III-II 1. usz 260 GHz 25 99dBm| | @000 |
[ f] 1.391 426 GHz 2392dBm| | [ |

FUNCTION WIDTH FUII.,T\DN JALUE

[ f] 1.545 970 GHz 2659dBm[ [ [ 00000000 |
r - 1 £

CF Step

151.820000 MHz

Auto Man
|||

Freq Offset

0Hz
||

Scale Type

Log Lin

Center Freq
1.300000000 GHz

StartFreq
1.000000000 GHz

StopFreq
1.600000000 GHz
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m Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

6.5. FIELD STRENGTH OF SPURIOUS RADIATION

Test Configuration

Below 1GHz Above 1GHz

1 or 3 Meter

" N

3 Meter

P »l

Receiving Antenna Receiving Antenna

1~4 Meter 1~4 Meter

0.8 Meter

Turn Table Ground Screen Tumn Table Absorber Ground Screen

These measurements were performed at 3 m test site. The equipment under test is placed on a non-conductive table at
a height 1.5 m above a turntable for measurements above 1 GHz, and at a highest of 0.8 m for measurements below 1
GHz. The turntable is flush with the ground plane and is located 3 m from the receive antenna. For measurements above
1GHz, absorbers are placed on the floor between the turn table and the antenna mast to maximize the reduction of
reflections. For measurements below 1 GHz, the absorbers are removed.

Test Procedure
- ANSI C63.26-2015 - Section 5.5

Test setting

1. RBW = 100 kHz for below 1 GHz and 1 MHz for above 1 GHz / VBW =3 X RBW
2. Detector = Peak & Trace mode = Max hold

3. Sweep time = Auto couple

4. Number of sweep point = 2 X span / RBW

5. The trace was allowed to stabilize
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m Dt & C Report No.: DRTFCC2512-0095(1) FCC ID: SWN-PT21U

Limit
Part 95.2779

(a) Emission masks. Emission masks applicable to transmitting equipment in the MURS are defined by the requirements
in the following table. The numbers in the paragraphs column refer to attenuation requirement rule paragraph numbers
under paragraph (b) of this section. The words “audio filter” refer to the audio filter described in § 95.2775.

Channel center frequencies (MHz) Paragraphs
151.820, 151.880 and 151.940 (1), (2).

154.570 & 154.600, with audio filter (3), (4), (7).

154.570 & 154.600, without audio filter (5), (6), (7).

(b) Attenuation requirements. The power of unwanted emissions must be attenuated below the transmitter output
power in Watts (P) by at least:
(1) 7.27(fa—2.88 kHz) dB on any frequency removed from the channel center frequency by a displacement frequency
(fa in kHz) that is more than 5.625 kHz, but not more than 12.5 kHz.
(2) 50 + 10 log (P) dB or 70 dB, whichever is the lesser attenuation, on any frequency removed from the channel
center frequency by more than 12.5 kHz.
(3) 25 dB on any frequency removed from the channel center frequency by more than 10 kHz, but not more than 20
kHz.
(4) 35 dB on any frequency removed from the channel center frequency by more than 20 kHz, but not more than 50
kHz.
(5) 83 log (fa + 5) dB on any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fa in kHz) that is more than 5 kHz, but not more than 10 kHz.
(6) 29 log (f«> + 11) dB or 50 dB, whichever is the lesser attenuation on any frequency removed from the channel
center frequency by a displacement frequency (fa in kHz) that is more than 10 kHz, but not more than 50 kHz.
(7) 43 + 10 log(P) dB on any frequency removed from the channel center frequency by more than 50 kHz.
(c) Measurement bandwidths. The power of unwanted emissions in the frequency bands specified in paragraphs (b)(1)
and (3) through (6) of this section is measured with a reference bandwidth of 300 Hz. The power of unwanted
emissions in the frequency ranges specified in paragraphs (b)(2) and (7) of this section is measured with a reference
bandwidth of at least 30 kHz.
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Test Results

Test notes

1) The frequency spectrum is examined from 9 kHz to the 10th harmonic of the fundamental frequency of the transmitter.
No other spurious and harmonic emissions were reported greater than listed emissions.
2) Result(dBm) = Level at Substitute antenna terminal(dBm) + Substitute Antenna Gain (dBd)
3) Limit
Lowest frequency(151.82 MHz) and Middle Frequency(151.94 MHz) = -20 dBm
Highest frequency(154.60 MHz) = -13 dBm

TX Ant Level at Substitute Result | Limit | Marain
Modulation | Frequency | Freq.(MHz) Pol Antenna Antenna (dBm) | (dBm) (dg)
(MHz) (H/V) | Terminal(dBm) Gain(dBd)
303.63 H -19.03 -1.23 -20.26 | -20.00 0.26
455.44 \Y -30.03 -0.71 -30.74 | -20.00 10.74
2-FSK 151.82
1214.55 \Y -36.42 0.95 -35.47 | -20.00 15.47
1518.16 \Y -41.41 3.77 -37.64 | -20.00 17.64
303.87 H -19.24 -1.23 -20.47 | -20.00 0.47
455.81 \Y -30.06 -0.71 -30.77 | -20.00 10.77
2-FSK 151.94
1215.47 \Y -36.82 0.95 -35.87 | -20.00 15.87
1519.33 \Y -41.97 3.77 -38.20 | -20.00 18.20
309.19 H -25.28 -1.18 -26.46 | -13.00 13.46
463.81 \Y -34.35 -0.76 -35.11 | -13.00 2211
2-FSK 154.60
927.57 H -34.00 -2.35 -36.35 | -13.00 23.35
1236.81 \Y -36.53 1.04 -35.49 | -13.00 22.49
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6.6. FREQUENCY STABILITY

Test Configuration

Constant Temp & Humidity Chamber
LIl

.- | LI |
Ll
Ba88 oa0geengpauugaoncos)
oSttt

Test Procedure
- ANSI C63.26-2015 — Section 5.6

The frequency stability of the transmitter is measured by:
a.) Temperature:

The temperature is varied from -30 °C to +50 °C using an environmental chamber.

b.) Primary Supply Voltage:
The primary supply voltage is varied from 85 % to 115 % of the nominal value for non hand-carried battery and AC
powered equipment. For hand-carried, battery-powered equipment, primary supply voltage is reduced to the
battery operating end point which shall be specified by the manufacturer.

Time Period and Procedure:
1. The carrier frequency of the transmitter is measured at room temperature.
(20 °C to provide a reference)
2. The equipment is turned on in a “standby” condition for one minute before applying power to the transmitter.

Measurement of the carrier frequency of the transmitter is made within one minute after applying power to the
transmitter.

3. Frequency measurements are made at 10 °C intervals ranging from -30 °C to +50 °C.

A period of at least one half-hour is provided to allow stabilization of the equipment at each temperature level.
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FCC ID: SWN-PT21U

Limit

Part 95.2765

Each MURS transmitter type must be designed to meet the applicable frequency tolerance and stability requirements of

this section.

(a) MURS transmitters that operate with an emission bandwidth of 6.25 kHz or less must be designed such that the
carrier frequencies remain within £2.0 parts-per-million (ppm) of the channel center frequencies specified in §
95.2763 during normal operating conditions.
(b) MURS transmitters that operate with an emission bandwidth greater than 6.25 kHz must be designed such that
the carrier frequencies remain within £5.0 ppm of the channel center frequencies specified in § 95.2763 during

normal operating conditions.

Test Results

OPERATING FREQUENCY : 151.82 MHz
REFERENCE VOLTAGE : 3.70VDC
LIMIT : 5ppm
VOLTAGE | POWER TEMP FREQ Deviation

(%) (Vv DC) () (H2) (%) (ppm)
100% +20(Ref) 151,820,034 0.000 022 4 0.224
100% -30 151,820,035 0.000 023 1 0.231
100% -20 151,820,039 0.000 025 7 0.257
100% -10 151,820,042 0.000 027 7 0.277
100% 270 0 151,820,046 0.000 030 3 0.303
100% 10 151,820,032 0.000 021 1 0.211
100% 20 151,820,022 0.000 014 5 0.145
100% 30 151,820,005 0.000 003 3 0.033
100% 40 151,820,008 0.000 005 3 0.053
100% 50 151,820,013 0.000 008 6 0.086
115% 4.26 20 151,820,032 0.000 021 1 0.211
85% 3.15 20 151,820,031 0.000 020 4 0.204

- End of Report -
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