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Telephone..........ccccevvnnnns o
FaXoiiieii, o
Manufacturer.................... : Unimo Technology Co., Ltd.
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The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the
test laboratory.
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1. GENERAL INFORMATION

1.1.Product Description for EQuipment Under Test (EUT)

EUT : UDR-100E
Test Model : UDR-100E
Ratings : Main unit: 7.2V, 2600mAh (LI-ION BATTERY PACK)

Switching Adapter: 100-240V~, 50/60Hz, 0.5A
Output: 12.0V—1.0A, 12.0W
Charging base: Input: 12V—=1000mA
Output :8.4V—=—850mA
Hardware Version : V1.0
Software Version : V1.0

Frequency Range : 136 MHz-174MHz

Channel Separation : Analog Voice 12.5KHz
Digital Voice/Data 12.5KHz
Digital Data 12.5KHz
Modulation Type : FM for Analog Voice
4FSK for Digital Voice/Digital Data

Antenna Description : External, 0.5dBi (Max)

Note: The product has the same digital working characters when operating in both two
digitized voice/data mode. So only one set of test results for digital modulation modes are
provided in this test report.

1.2.0bjective

The tests were performed according to following standards:

FCC Rules Part 90: 2015: PRIVATE LAND MOBILE RADIO SERVICES.

47 CFR FCC Part 15 Subpart B: 2015 - Unintentional Radiators

FCC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL
RULES AND REG-ULATIONS

TIA/EIA 603 E: March 2016: Land Mobile FM or PM Communications Equipment
Measurement and Performance Standards.

1.3.Related Submittal(s)/Grant(s)
No Related Submittals.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

1= 3 518000, China
o) gﬁ Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity

EW Shenzhen LCS Compliance Testing Laboratory Ltd.
£ :



S

Page 7 of 79 FCC ID: O25UDR-S100 Report No.: LCSA09024031EA

1.4. Description of Test Facility

NVLAP Accreditation Code is 600167-0.
FCC Designation Number is CN5024.
CAB identifier is CNOO71.

CNAS Registration Number is L4595.

Test Firm Registration Number: 254912.

1.5.Support equipment List

Manufacturer Description Model N?ﬁrqililar Certificate
UNIMO TECHNOLOGY AC DC
CO.LTD Adapter OUSM-1200100 -- FCC

1.6. External I/O

I/O Port Description Quantity Cable
Antenna Port 1 N/A
Accessory Jack 1 N/A

1.7. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Items Measurement Notes
Uncertainty

Frequency stability 25 Hz (2)
Transmitter power conducted 0.57 dB (1)
Transmitter power Radiated 2.20 dB (1)
Conducted spurious emission 9KHz-40 1.60 dB (1)
GHz

Conducted Emission 9KHz-30MHz 3.39dB Q)
Radiated Emission 30~1000MHz 4.65 dB Q)
Radiated Emission 1~18GHz 5.16 dB Q)
Radiated Emission 18-40GHz 5.54 dB Q)
Occupied Bandwidth | e Q)
EmissionMask | e (1)
Modulation Characteristc |  —memeeee- (2)
Transmitter Frequency Behavior |  —-—-emee- (2)

(1) This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=1.96.
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1.8. Test Environment

FCC ID: O25UDR-S100 Report No.: LCSA09024031EA

ltems Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000

1.9. Description Of Test Modes

The EUT has been tested under typical operating condition and The Transmitter was
operated in the normal operating mode. The TX frequency was fixed which was for the

purpose of the measurements.

EUT operation | Description of

Additional information

mode no. operation mode

The equipment is set with FM modulation and
Op1l FM+BW12.5KHz+TX 12.5KHz bandwidth at maximum rated power for

transmitter, powered by DC 7.2V

The equipment is set with FM modulation and
Op2 FM+BW12.5KHz+TX 12.5KHz bandwidth at minimum rated power for

transmitter, powered by DC 7.2V

The equipment is set with 4FSK modulation and
Op 3 4FSK+BW12.5KHz+TX | 12.5KHz bandwidth at maximum rated power for

transmitter, powered by DC 7.2V

The equipment is set with 4FSK modulation and
Op 4 4FSK+BW12.5KHz+TX | 12.5KHz bandwidth at minimum rated power for

transmitter, powered by DC 7.2V

The equipment is set with FM modulation and

FM+BW12.5KHz+RX 12.5kHz bandwidth at Receiver Standby mode,

OpS (Standby) powered by DC 7.40V(or for charging mode for AC
conducted emission)
The equipment is set with 4FSK modulation and
Op 6 4FSK+BW12.5KHz+RX | 12.5KHz bandwidth at Receiver/Standby mode,

(Standby)

powered by DC 7.40V/(or for charging mode for AC
conducted emission)
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Test frequency list

Modulation . Test Test Frequenc
e Channel Separation Channel (Mqu) y

Chil 150.825

Analog/FM 12.5KHz Ch2 158.55
Ch3 173.3875
Ch4 150.825

Digital/4AFSK 12.5KHz Chb 158.55
Ché 173.3875
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2. SYSTEM TEST CONFIGURATION
2.1. Justification

The system was configured for testing in engineering mode.

2.2. EUT Exercise Software

N/A.

2.3. Special Accessories

N/A.

2.4. Block Diagram/Schematics

Please refer to the related document.

2.5. Equipment Modifications

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the
EUT.

2.6. Configuration of Test Setup

Please refer to the test setup photo.

E E Shenzhen LCS Compliance Testing Laboratory Ltd.

5 "l Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
%‘@ ﬁ 518000, China
(=

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity



@ Page 11 of 79 FCC ID: O25UDR-S100 Report No.: LCSA09024031EA

3. SUMMARY OF TEST RESULT

Test specification clause Test case Verdict
FCC Part 15.107 Conducted Emission PASS
FCC Part 90.205 Maximum Transmitter Power PASS
FCC Part 90.207 Modulation Characteristic PASS
FCC Part 90.209 Occupied Bandwidth PASS
FCC Part 90.210 Emission Mask PASS
FCC Part 90.213 Frequency Stability PASS
FCC Part 90.214 Transmitter Frequency Behavior PASS
FCC Part 90.210 Transmitter Radiated Spurious Emission PASS
FCC Part 90.210 Spurious Emission On Antenna Port PASS

Remark: 1. The measurement uncertainty is not included in the test result.
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4. TEST CONDITIONS AND RESULTS

4.1. Conducted Emissions Test

TEST APPLICABLE

The EUT was tested according to ANSI C63.4 - 2014. The frequency spectrum from 0.15
MHz to 30 MHz was investigated. The LISN used was 50 ohm / 50 u Henry as specified by
section 5.1 of ANSI C63.4 - 2014. Cables and peripherals were moved to find the maximum
emission levels for each frequency.

TEST CONFIGURATION
For AC Power

Vert. reference
plane

/ EMI receiver
s

25
LISN ¥

Reference ground plane

TEST PROCEDURE

1 The equipment was set up as per the test configuration to simulate typical actual usage
per the user's manual. The EUT is a tabletop system; a wooden table with a height of 0.8
meters is used and is placed on the ground plane as per ANSI C63.4-2014.

2 Support equipment, if needed, was placed as per ANSI C63.4-2014.

3 Al /O cables were positioned to simulate typical actual usage as per ANSI C63.4-2014.

4 If a EUT received AC120V/60Hz power through a Line Impedance Stabilization Network
(LISN) which supplied power source and was grounded to the ground plane.

5 If a EUT received DC 13.60V power through an Impedance Stabilization Network (ISN)
which supplied power source and was grounded to the ground plane.

6 All support equipments received AC power from a second LISN, if any.

7 The EUT test program was started. Emissions were measured on each current carrying
line of the EUT using a spectrum Analyzer / Receiver connected to the LISN powering
the EUT. The LISN has two monitoring points: Line 1 (Hot Side) and Line 2 (Neutral

EW Shenzhen LCS Compliance Testing Laboratory Ltd.
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Side). Two scans were taken:
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one with Line 1 connected to Analyzer / Receiver and
Line 2 connected to a 50 ohm load; the second scan had Line 1 connected to a 50 ohm
load and Line 2 connected to the Analyzer / Receiver.

8 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test
modes.

9 During the above scans, the emissions were maximized by cable manipulation.

Conducted Power Line Emission Limit

For intentional device, according to § 15.207(a) and RSS-Gen Section 7.2.4 for AC Power

Conducted Emission Limits is as following:

Maximum RF Line Voltage (dBuV)

Frimezr;cy CLASS A CLASS B

Q.P. Ave. Q.P. Ave.
0.15 - 0.50 79 66 66-56* 56-46*
0.50 - 5.00 73 60 56 46
5.00 - 30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency

TEST RESULTS

Remark: we tested all Op 5 to Op 6, recorded worst case at Op 5.

Shenzhen LCS Compliance Testing Laboratory Ltd.
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Op5
Test Result For Line Power Input AC 120V/60Hz

80.0 dBu¥
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Reading Correct Measure- _
. Mk. Freq. Level Factor ment Limit Margin

MHz dBuV dB dBuV dBuV dB Detector Comment
0.168 30.73 19.81 50.54 65.06 -14.52 QP
0.366 11.22 19.94 31.16 48.59 -1743 AVG
0.505 28.35 19.82 48.17 56.00 -7.83 QP
0.875 11.04 19.05 30.09 46.00 -1591 AVG
1.041 29.04 19.14 48.18 56.00 -7.82 QP
2598 7.31 19.12 26.43 46.00 -1957 AVG
2.809 23.01 19.18 42.19 56.00 -13.81 QP
409 6.64 19.14 25.78 46.00 -20.22 AVG
5554 2235 18.90 41.25 60.00 -18.75 QP
8.713 584 19.62 25.46 50.00 -2454 AVG

11 15.549 29.27 19.86 49.13 60.00 -10.87 QP

18.244 11.35 19.38 30.73 50.00 -19.27 AVG
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80.0 dBu¥Y

70

60 FCQ PART [I5C Cgnfluction(QP)
_Hh_
50 v FCO PART (15 Gohduction[§¥G)

W T 7
40 1\[\‘1.- P l“l‘ ,\\% "§ “"W%u’% s s —L-ﬁ"WA
30 - ) : - ;" |\ L) : DEL T = = _E - :!:

20
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0
-10
-20
-30

-40
0.150 0.500 (MHz) 5.000 30.000

Reading Correct Measure- .
No. Mk. Freq. Level Factor ment Limit Margin

[xm?
.

peak

AVG

MHz dBuV dB dBuV dBuVv dB Detector Comment

1 0.172 31.20 19.67 50.87 64.86 -13.99 QP
2 0.335 15.64 19.80 3544 4933 -13.89 AVG
3 * 0.505 27.94 19.38 47.32 56.00 -8.68 QP
4 0.722 14.88 19.45 3433 46.00 -11.67 AVG
5 1.036 25.14 18.80 43.94  56.00 -12.06 QP
6 1478 13.62 18.96 3258 46.00 -1342 AVG
7 2481 21.30 19.07 40.37  56.00 -15.63 QP
8 4.074 10.18 18.97 2915 46.00 -16.85 AVG
9 5.577 19.39 18.91 38.30 60.00 -21.70 QP
10 8.182 7.78 19.90 2768  50.00 -2232 AVG

11 15.184 28.55 19.71 48.26 60.00 -11.74 QP

-
A%

18.308 9.42 19.28 28.70 50.00 -2130 AVG
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4.2. Occupied Bandwidth and Emission Mask Test
TEST APPLICABLE

(a). Occupied Bandwidth: The EUT was connected to the audio signal generator and the
spectrum analyzer via the main RF connector, and through an appropriate attenuator.
The EUT was controlled to transmit its maximum power. Then the bandwidth of 99%
power can be measured by the spectrum analyzer.

(b). Emission Mask B: For transmitters that are equipped with an audio low-pass filter
pursuant to 890.211(a), the power of any emission must be below the unmodulated
carrier power (P) as follows:

(1) On any frequency removed from the assigned frequency by more than 50 percent,
but not more than 100 percent of the authorized bandwidth: At least 25 dB.
(2) On any frequency removed from the assigned frequency by more than 100 percent,
but not more than 250 percent of the authorized bandwidth: At least 35 dB.
(3) On any frequency removed from the assigned frequency by more than 250 percent of
the authorized bandwidth: At least 43 + 10 log (P) dB.

(c). Emission Mask D, 12.5 kHz channel bandwidth equipment: For transmitters designed to
operate with a 12.5 kHz channel bandwidth, any emission must be attenuated below the
power (P) of the highest emission contained within the authorized bandwidth as follows:
(1) On any frequency from the centre of the authorized bandwidth fO to 5.625 kHz
removed from fO: Zero dB.

(2) On any frequency removed from the centre of the authorized bandwidth by a
displacement frequency (fa in kHz) of more than 5.625 kHz but no more than 12.5 kHz:
At least 7.27(fa - 2.88 kHz) dB.

(3) On any frequency removed from the centre of the authorized bandwidth by a
displacement frequency (fd in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or
70 dB, whichever is the lesser attenuation.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

& 3 518000, China
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TEST CONFIGURATION

Receiver/
Spectrum
Analyzer

Radio

Comm.

Test Set

20dB Att.
ANT
MIC
EUT
EXT
Supply/DC 7.4V

TEST PROCEDURE

1 The EUT was placed on a turn table which is 0.8m above ground plane.

2 The EUT was modulated by 2.5 KHz Sine wave audio signal; the level of the audio
signal employed is 16 dB greater than that necessary to produce 50% of rated system
deviation. Rated system deviation is 2.5 kHz (12.5 kHz channel spacing) and 5 kHz (25
kHz channel spacing).

3 Set EUT as normal operation.

4 Set SPA Centre Frequency = fundamental frequency, RBW=300Hz, VBW= 3 KHz, span
=50 KHz.

5 Set SPA Max hold. Mark peak, Set 99% Occupied Bandwidth and 26dB Occupied
Bandwidth.

6 Set SPA Centre Frequency=fundamental frequency, set =300Hz, VBW=1 KHz, span=50
KHz for 12.5 KHz channel spacing, set =300Hz, VBW=1 KHz, span=150 KHz for 25 KHz
channel spacing.
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Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity



(5

Page 18

TEST RESULTS

of 79

FCC ID: O25UDR-S100

Report No.: LCSA09024031EA

Remark: We tested Op 1 to Op 4, recorded worst case at Op 1 and Op 3.

4.2.1 Occupied Bandwidth

. . @) ied
Modulation Channel | Operation Test Test cguple
Type Separation Mode Channel Frequency Bandwidth (KH2)
yp P (MHz) 99% 26dB
Chl 150.825 7.96 8.60
Analog/FM 12.5KHz Op1l Ch2 158.55 7.97 8.62
Ch3 173.3875 7.98 8.62
Ch4 150.825 7.55 9.85
Digital/4AFSK 12.5KHz Op 3 Chb 158.55 7.82 9.72
Ché 173.3875 7.63 9.46
Limit 11.25KHz for 12.5KHz Channel Separation
Test Results PASS
Plots of 99% and 26dB Bandwidth Measurement
Test Occupied
Modulation | Channel | Operation Test Frequenc Bandwidth | Limit Results
Type Separation Mode Channel (l?/lHZ) y (KHz) (KHz)
99% | 26dB
FM 12.5 KHz Op1l Chil 150.825 7.96 | 8.60 | 11.25 | PASS
BE Keysight Spectrum Analyzer - Occupied BW \il\i“ﬁl
T RF [s0@ ac | [ | SENSEjINT\ | ALIGN AUTO \08:?2143PH59D24,2024 Frequenc
|[Center Freq 150.825000 MHz ] g;n:leFrrFer:Rqh;sn.szsuog:ml_zmm}wm Radio Std: None quency
I ‘ #IFGain:Low‘ ‘ #Atgtl.en:tw dB . ‘ Radio Device: BTS
Ref Offset 30.1 dB
|1|_% Bl Ref 50.00 dBm
400 Center Freq||
22 E ,ﬂ,\ r \ XL\ 150.825000 MHz
AV
VIV LI
-10.0 "L\J‘ v U L
-20.0 h ’ IH- { ]
i/ L
00 ot A e o] [ YT —
c;:;eév;m;gzor\ﬂl:z VBW 1 kHz Ss‘ﬁ:e?:uFKFH: SF Step
Occupied Bandwidth Total Power 41.8 dBm fute Man
7.962 kHz Freq Offset
Transmit Freq Error -44 Hz OBW Power 99.00 % OHz
x dB Bandwidth 8.601 kHz x dB -26.00 dB
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Test Occupied
Modulation | Channel | Operation Test Bandwidth | Limit
. Frequency Results
Type Separation Mode Channel (MH2) (KHz) (KHz)
99% | 26dB
FM 12.5 KHz Op1l Ch2 158.55 7.97 | 8.62 | 11.25 | PASS
BE Keysight Spectrum Analyzer - Occupied BW =
e e i
= Trig: FreeRun Avg|Hold:>10/10
I #FGain:Low #Atten: 40 dB Radio Device: BTS
|| Ref Offset 30.1 dB
10 dBIdiv Ref 50.00 dBm
Log
. Clear Write
300
4 A
200
00 f /( \Vl \VI \\ 4
0.00 Average|
oo R YA
200 ] ! \“ 4 l I
-30.0 Wﬁw \M Max Hold
00 P T \’“’JWWWHJMW |
Center 158.6 MIHz Span 50 kHz
Res BW 100 Hz VBW 1 kHz Sweep FFT Min Holdl
Occupied Bandwidth Total Power 41.7 dBm
7.970 kHz Eetecto:
verage
Transmit Freq Error -43 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 8.623 kHz x dB -26.00 dB

STATUS
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Test Occupied
Modulation | Channel | Operation Test Bandwidth | Limit
. Frequency Results
Type Separation Mode Channel (MH2) (KHz) (KHz)
99% | 26dB
FM 12.5 KHz Op1l Ch3 173.3875 | 7.98 | 8.62 | 11.25 | PASS
BE Keysight Spectrum Analyzer - Occupied BW =
RF 500 ac | [ [ SENSE:INT] | ALIGN AUTO  [08:45:05PM Sep 24, 2024
%&req 173.387500 MHz | Center Freq: 173.387500 MHz Radio Std: None Trace/Detector
= Trig: FreeRun Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
|| Ref Offset 30.1 dB
10 dBidiv Ref 50.00 dBm
Log
400 -
00 ﬁlh )jlh Clear Write
200
0.00 Average|
1V RATEA
-20.0 p ’ \ I
M Y&l MaxHord
0.0 Pt MMWMWM“J -\“’"MWW/' ot ey |
Center 173.4 MHz Span 50 kHz
Res BW 100 Hz VBW 1 kHz Sweep FFT Min Hold
Occupied Bandwidth Total Power 41.6 dBm
7.978 kHz Eetecto:
verage
Transmit Freq Error =20 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 8.615 kHz x dB -26.00 dB
MSG STATUS
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Test Occupied
Modulation | Channel | Operation Test Bandwidth | Limit
. Frequency Results
Type Separation Mode Channel (MH2) (KHz) (KHz)
99% | 26dB
4FSK 12.5 KHz Op3 Ch1 150.825 755 | 9.85 | 11.25 | PASS
BE Keysight Spectrum Analyzer - Occupied BW =
1 RF 500 ac | SENSE:INT] | ALIGN AUTO  [06:18:46PM Sep 24, 2024
Eenter Freq 150.825000 MHz | Center Freq: 150.825000 MHz Radio Std: None Trace/Detector
= Trig: FreeRun Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
|| Ref Offset 30.1 dB
10 dBIdiv Ref 50.00 dBm
Log
40.0
00 Clear Write
A
200
100 JIJH H‘L
0.00 A Average|
-10.0 '/J hi‘“
-20.0 (ﬁf"y l\'”'\w\
0o e & o - Max Holdl
40,0 [antosidia o, NN‘"F’V“'W‘-‘“ e, canaondn
Center 150.8 MIHz Span 50 kHz
Res BW 100 Hz VBW 1 kHz Sweep FFT Min Hold
Occupied Bandwidth Total Power 43.6 dBm
7.551 kHz Eetecto:
verage
Transmit Freq Error -11 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 9.850 kHz x dB -26.00 dB

MSG

STATUS

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity




Page 22 of 79

FCC ID: O25UDR-S100

Report No.: LCSA09024031EA

Test Occupied
Modulation | Channel | Operation Test Bandwidth | Limit
. Frequency Results
Type Separation Mode Channel (MH2) (KHz) (KHz)
99% | 26dB
4FSK 12.5 KHz Op3 Ch2 158.55 7.82 | 9.72 | 11.25 | PASS
BE Keysight Spectrum Analyzer - Occupied BW =
e e T
= Trig: FreeRun Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
|| Ref Offset 30.1 dB
10 dBIdiv Ref 50.00 dBm
Log
o Clear Writ
0 ﬁ‘W ear Write
200
100 m"ﬂ U\T"‘\\
0.m ] Average|
-10.0 J Vm&a
200 ﬂmf'ﬂ/ kluw\
-30.0
400 |Beypocsastpuadaen toficent [N \WMK ot o MaXHOIdl
Center 158.6 MIHz Span 50 kHz
Res BW 100 Hz VBW 1 kHz Sweep FFT Min Hold
Occupied Bandwidth Total Power 44.0 dBm
7.824 kHz Detector
verage
Transmit Freq Error -23 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 9.717 kHz x dB -26.00 dB

MSG

STATUS
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Test Occupied
Modulation | Channel | Operation Test Bandwidth | Limit
. Frequency Results
Type Separation Mode Channel (MH2) (KHz) (KHz)
99% | 26dB
4FSK 12.5 KHz Op3 Ch3 173.3875 | 7.63 | 9.46 | 11.25 | PASS
BE Keysight Spectrum Analyzer - Occupied BW =
RF 500 ac | [ [ SENSE:INT] | ALIGN AUTO  [06:20:11 PM Sep 24, 2024
%&req 173.387500 MHz | Center Freq: 173.387500 MHz Radio Std: None Trace/Detector
= Trig: FreeRun Avg|Hold:>10/10
I ‘ #FGain:Low #Atten: 40 dB Radio Device: BTS
|| Ref Offset 30.1 dB
10 dBIdiv Ref 50.00 dBm
Log
400
00 Clear Write
200 M WLH
100 f‘"’fr '\w\"
i Y A
0.00 f by verage|
-10.0 ’J'F N\'
-20.0 ;/WM \Iw\m
-30.0
0.0 [t b ettt J\J\_.;.r'\..«“’uml 1‘\‘""‘vl-.-'\ LSS AR T it Dy Max H0|d|
Center 173.4 MHz Span 50 kHz
Res BW 100 Hz VBW 1 kHz Sweep FFT Min Hold
Occupied Bandwidth Total Power 43.4 dBm
7.629 kHz Detector|
Average P
Transmit Freq Error -2 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 9.461 kHz x dB -26.00 dB

MSG

STATUS
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4.2.2 Emission Mask

FCC ID: O25UDR-S100

Report No.: LCSA09024031EA

Modulation | Channel | Operation Test Test Frequency | Applicable RBW
Type Separation Mode Channel (MHz) Mask (Hz2)
Chi 150.825 D 300

Analog/FM 12.5 KHz Opl Ch2 158.55 D 300
Ch3 173.3875 D 300

Ch4 150.825 D 300

Digital/4AFSK | 12.5 KHz Op3 Ch5 158.55 D 300
Ché 173.3875 D 300

Test Results PASS

Plots of Emission Mask Measurement

Referred as the attached plot hereinafter
Note: The Black curve represents unmodulated signal.
The Blue curve represents modulated signal.
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FCC ID: O25UDR-S100
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. . Test ) Audio
Modulation Channel Operation Test F Applicable | RBW F Result
. requency reqg.
Type Separation Mode Channel Mask (Hz) S
(MH2z) (KHz)
FM 12.5KHz Opl Chl 150.825 D 300 25 PASS
E Keysight Spectrum Analyzer - Swept SA \i‘\i“é/l
T RF [s0@ ac | [ [ SENSE:INT] | ALIGN AUTO  [08:33:14 PM Sep 24, 2024
|[Center Freq 150.825000 MHz \ Avg Type: Log-Pwr el z3456|  Frequency
PNO: Close . Trig: Free Run Avg|Held:>100/100 TYPE|MMWAARR
PASS IFGain-Auto  #Atten: 40 dB peT|P PNNNN
Auto Tune|
Ref Offset 30.1 dB
10dBidiv.  Ref 50.00 dBm
Log
Trace 1Pass *
Center Freq(]
400 150.825000 MHz
300
A\ []k StartFreq|]
- / \ J ] \ 150.800000 MHz
oo Stop Freq(]
/ / u \ \ 150.850000 MHz
0.00 J |
AN
6.000 kHz
T\ "
200 | ¥ i
/ MJ/ wm \ Freq Offset
-30.0
M 0Hz
40 WWWMW\%WJW*W o T
Center 150.82500 MHz Span 50.00 kHz
#Res BW 100 Hz #VBW 1.0 kHz Sweep (FFT) ~20.00 ms (1001 pts)

MSG

STATUS
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158.576000 MHz

. . Test _ Audio
Modulation Channel Operation Test Applicable | RBW
. Frequency Freqg. | Results
Type Separation Mode Channel Mask (Hz)
(MHz) (KHz)
FM 12.5KHz Opl Ch2 158.55 D 300 25 PASS
E Keysight Spectrum Analyzer - Swept SA \i‘\i“é/l
T RF [s0@ ac | [ [ SENSE:INT] | ALIGN AUTO  [08:26:33PM Sep 24, 2024
|[Center Freq 158.550000 MHz \ Avg Type: Log-Pwr Tcel1z3456|  Frequency
PNO: Close . Trig: Free Run Avg|Held:>100/100 TYPE|MMWAARR
PASS IFGain-Auto  #Atten: 40 dB peT|P PNNNN
Auto Tune|
Ref Offset 30.1 dB
10dBidiv.  Ref 50.00 dBm
Log
Trace 1Pass *
Center Freq(]
400 158.550000 MHz
300
A‘ Jh StartFreq|]
_ / \ J \ ( \ 158525000 MHz
oo / }H Stop Freq(]

/
/b

0.00

<

;:: | H SJ/ \‘J \ h o Man
300 / {{M \m \ Freq Offset
" i otz

-40.0 m u i !

Center 158.55000 MHz
#Res BW 100 Hz

MSG

Span 50.00 kHz
Sweep (FFT) ~20.00 ms (1001 pts)

STATUS

#VBW 1.0 kHz
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FCC ID: O25UDR-S100
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. . Test ) Audio
Modulation Channel Operation Test Applicable | RBW
. Frequency Freqg. | Results
Type Separation Mode Channel Mask (Hz)
(MHz) (KHz)
FM 12.5KHz Opl Ch3 173.3875 D 300 25 PASS
E Keysight Spectrum Analyzer - Swept SA \i‘\i“é/l
T RF [s0@ ac | [ [ SENSE:INT] | ALIGN AUTO  [08:19:26PM Sep 24, 2024
|[Center Freq 173.387500 MHz \ Avg Type: Log-Pwr el z3456|  Frequency
PNO: Close . Trig: Free Run Avg|Held:>100/100 TYPE|MMWAARR
PASS IFGain-Auto  #Atten: 40 dB peT|P PNNNN
Auto Tune
Ref Offset 30.1 dB
10 dBidiv Ref 50.00 dBm
Log
Trace 1Pass *
Center Freq||
400 173.387500 MHz
300
!Jh }J‘\ StartFreq|]
- } ] ( \ ) \ 173.362500 MHz
oo \J Stop Freq(]
/ J \j \ \ 173.412500 MHz
A ARNA TN
CF Ste
100 6,000 ki 1z
IZERN) "
=200 “}\ﬂj |
/ r / W \ Freq Offset
-30.0
Etj'/ W 0Hz
-40.0
Center 173.38750 MHz Span 50.00 kHz
#Res BW 100 Hz #VBW 1.0 kHz Sweep (FFT) ~20.00 ms (1001 pts)
MSG STATUS

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com

Scan code to check authenticity




Page 28 of 79

FCC ID: O25UDR-S100
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. ) Test ) Audio
Modulation Channel Operation Test F Applicable | RBW F Result
. requency reqg.
Type Separation Mode Channel Mask (Hz) S
(MH2z) (KHz)
4FSK 12.5KHz Op3 Chi 150.825 D 300 2.5 PASS
E Keysight Spectrum Analyzer - Swept SA \i‘\i“é/l
T RF [s0@ ac | [ [ SENSE:INT] | ALIGN AUTO  [07:52:21 PM Sep 24, 2024
|[Center Freq 150.825000 MHz \ Avg Type: Log-Pwr TcEllz3456|  Frequency
PNO: Close . Trig: Free Run Avg|Held:>100/100 TYPEIM
PASS IFGain-Auto  #Atten: 40 dB peT|P NNNNN
Auto Tune|
Ref Offset 30.1 dB
10 dBidiv.  Ref 50.00 dBm
Log
Trace 1Pass
Center Freq|]
400 150.825000 MHz
00
WMN StartFreq||
00 . 150.800000 MHz
/ \ pFreqj
- u 'L 150.850000 MHz
/A M\
CF Step
100 5.000 kHz
h\f \l\ [Auto Man
=200 ﬂu
/ N/{ “k \ Freq Offset
-30.0 ,.
‘j LU M 0Hz
o0 il e MJ“W“" ATV RPN
Center 150.82500 MHz Span 50.00 kHz
#Res BW 100 Hz #VBW 1.0 kHz Sweep (FFT) ~20.00 ms (1001 pts)
MSG STATUS
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. . Test ) Audio
Modulation Channel Operation Test F Applicable | RBW F Result
. requency reqg.
Type Separation Mode Channel Mask (Hz) S
(MH2z) (KHz)
4FSK 12.5KHz Op 3 Ch2 158.55 D 300 25 PASS
E Keysight Spectrum Analyzer - Swept SA \i‘\i“é/l
T RF [s0@ ac | [ [ SENSE:INT] | ALIGN AUTO  [08:01:00PM Sep 24, 2024
|[Center Freq 158.550000 MHz \ Avg Type: Log-Pwr TcEllz3456|  Frequency
PNO: Close . Trig: Free Run Avg|Held:>100/100 TYPEIM
PASS IFGain-Auto  #Atten: 40 dB peT|P NNNNN
Auto Tune|
Ref Offset 30.1 dB
10dBidiv.  Ref 50.00 dBm
Log
Trace 1Pass
Center Freq(]
400 158.550000 MHz
300 i
{‘MM \‘M\ StartFreq|]
- N]{“ M 158.525000 MHz
oo /‘ ! Stop Freq(]
/ i ‘\ \ 158.575000 MHz
/i 5\
CF Step
100 5.000 kHz
W “L\‘ [Auto Man
=200
0 (J M\ \ Freq Offset
- M 0Hz
400 WMMM “«J.-.J'lu:'.ﬂv !
Center 158.55000 MHz Span 50.00 kHz
#Res BW 100 Hz #VBW 1.0 kHz Sweep (FFT) ~20.00 ms (1001 pts)

MSG

STATUS
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. Test Audi
. | Channel | Operatio Test :
Modulati : P Frequenc | Applicabl | RBW (o] Result
Separatio n Channe
on Type N Mode | y e Mask (Hz) | Freq. S
(MHz) (KHz)
4FSK 12.5KHz Op3 Ch3 173.3875 D 300 2.5 PASS
E Keysight Spectrum Analyzer - Swept SA \i‘\i“é/l
T RF [s0@ ac | [ [ SENSE:INT] | ALIGN AUTO  [08:05:33PM Sep 24, 2024
|Center Freq 173.387500 MHz | Avg Type: Log-Pur et 2zas| | Freduency
PASS PO e e s R
Auto Tune|
Ref Offset 30.1 dB
10 dBidiv.  Ref 50.00 dBm
Log
Trace 1Pass
Center Freq|]
400 173.387500 MHz
00
NM'\ StartFreqf|
00 JJJ “I\\M 173.362500 MHz
oo J"“ Stop Freq(]
/ / l{ \ 173.412500 MHz
0.00 / H‘ hhw \
f hH 000 K
[Auto Man
200 o i
0 / MI \ \ Freq Offset
- W 0Hz
400 MMWMWM“L‘ At g !
Center 173.38750 MHz Span 50.00 kHz
#Res BW 100 Hz #VBW 1.0 kHz Sweep (FFT) ~20.00 ms (1001 pts)
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4.3. Transmitter Radiated Spurious Emission
TEST APPLICABLE

According to the TIA/EIA 603 test method, and according to Section 90.210, the power of each
unwanted emission shall be less than Transmitted Power as specified below for transmitters
designed to operate with 12.5 KHz channel bandwidth:

1 On any frequency removed from the centre of the authorized bandwidth fo to 5.625 KHz
removed from fo: Zero dB

2 On any frequency removed from the centre of the authorized bandwidth by a
displacement frequency (fa in KHz) fo of more than 5.625 KHz but no more than 12.5
KHz: At least 7.27dB

3 On any frequency removed from the centre of the authorized bandwidth by a
displacement frequency (fd in KHz) fo of more than 12.5 KHz: At least 50+10 log (P) dB
or 70 dB, which ever is lesser attenuation.

For transmitters designed to transmit with 25 KHz channel separation and equipped with an

audio low-pass filter, the power of any emission must be attenuated below the unmodulated

carrier power (P) as following:

1 On any frequency removed from the assigned frequency by more than 50 percent, but
no more than 100 percent of the authorized bandwidth: At least 25 dB.

2 On any frequency removed from the assigned frequency by more than 100 percent, but
no more than 250 percent of the authorized bandwidth: At least 35 dB.

3 On any frequency removed from the assigned frequency by more than 250 percent of
the authorized bandwidth: At least 43+10Log (P) dB.

TEST CONFIGURATION

Signal
Substitute Generator
Artenna

SA

) P
DI SR

Receiving Antenna

Amplifier

s 58

o
-
3
=
o
S

Fitter

yTry

AR ——
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)

Receiving Antenna

4

Allenuator

AAAAS

TEST PROCEDURE

EUT was placed on a 1.50 meter high non-conductive stand at a 3 meter test distance
from the receive antenna. A receiving antenna was placed on the antenna mast 3
meters from the EUT for emission measurements. The height of receiving antenna is
1.50 m. Detected emissions were maximized at each frequency by rotating the EUT
through 360° and adjusting the receiving antenna polarization. The radiated emission
measurements of all transmit frequencies in six channels were measured with peak
detector.

A log-periodic antenna or double-ridged waveguide horn antenna shall be substituted in
place of the EUT. The log-periodic antenna will be driven by a signal generator and the
level will be adjusted till the same power value on the spectrum analyzer or receiver. The
level of the spurious emissions can be calculated through the level of the signal
generator, cable loss, the gain of the substitution antenna and the reading of the
spectrum analyzer or receiver.

The EUT is then put into continuously transmitting mode at its maximum power level
during the test. Set Test Receiver or Spectrum RBW=1MHz, VBW=3MHz for above
1GHz and RBW=100 KHz, VBW=300 KHz for 30MHz to 1GHz, and the maximum value
of the receiver should be recorded as (Pr).

The EUT shall be replaced by a substitution antenna. In the chamber, a substitution
antenna for the frequency band of interest is placed at the reference point of the
chamber. An RF Signal source for the frequency band of interest is connected to the
substitution antenna with a cable that has been constructed to not interfere with the
radiation pattern of the antenna. A power (Pwmea) is applied to the input of the substitution
antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (Pr). The power of signal source (Pwmea) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

[= Shenzhen LCS Compliance Testing Laboratory Ltd.
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5. An amplifier should be connected to the Signal Source output port. And the cable should
be connect between the Amplifier and the Substitution Antenna. The cable loss (Pc), the
Substitution Antenna Gain (Ga) and the Amplifier Gain (Pag) should be recorded after
test.

The measurement results are obtained as described below:

Power (E|RP) = PMea- Pag - Pcl - Ga

We used SMF100A microwave signal generator which signal level can up to 33dBm, so
we not used power

Amplifier for substituation test; The measurement results are amend as described
below:

Power (E|RP) = PMea- Pcl - Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain
(2.15 dBi) and known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP =
EIRP-2.15dBi.

LIMIT
Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11:
For 12.5 kHz bandwidth:
On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fa in kHz) of more than 12.5 kHz at least:
Low: 50 + 10 log (Pwatts) = 50 + 10 log (4.83) =56.83 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (4.97) =56.96 dB
Note: In general, the worst case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log (TP)
Notes: EL is the emission level of the Output Power expressed in

dBm,

In this application, the EL is 36.53 dBm.

Limit (dBm) =36.53-50-10log (4.97) = -20 dBm

Modulation Type: 4FSK

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11 (12.5 kHz
Bandwidth only):

On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fa in kHz) of more than 12.5 kHz at least:

Low: 50 + 10 log (Pwatts) = 50 + 10 log (4.83) =56.83 dB

High: 50 + 10 log (Pwatts) = 50 + 10 log (4.97) =56.96 dB

Note: In general, the worst case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log (TP)
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Notes: EL is the emission level of the Output Power expressed in

In this application, the EL is 36.53 dBm.
Limit (dBm) =36.53-50-10log (4.97) = -20 dBm
Note: 1. In general, the worse case attenuation requirement shown above was applied.
2. The measurement frequency range from 30 MHz to 5 GHz.
3. *** means that the emission level is too low to be measured or at least 20 dB down

than the limit.

TEST RESULTS
Remark: We tested Op 1 to Op 4, recorded worst case at Op 1 and Op 3.

Modulation Type: FM

Operation Mode: Op 1

Channel Separation:12.5KHz

Test Channel: Ch1l

Test Frequency:150.825MHz

Frequency PMea Path Antenna | Correction Peak Limit Polarization

(MH2z) (dBm) Loss Gain (dB) ERP(dBm) | (dBm)
301.650 -44.02 0.87 6.42 2.15 -40.62 -20.00 H
452.475 -47.66 1.02 7.35 2.15 -43.48 -20.00 H
754.125 -36.44 1.1 8.26 2.15 -31.43 -20.00 H
301.650 -42.91 0.87 6.42 2.15 -39.51 -20.00 Vv
452.475 -49.59 1.02 7.35 2.15 -45.41 -20.00 \
754.125 -37.49 1.1 8.26 2.15 -32.48 -20.00 V

Vv

Modulation Type: FM

Operation Mode: Op 1

Channel Separation:12.5KHz

Test Channel: Ch2

Test Frequency: 158.55MHz

Frequency PMea Path Antenna | Correction Peak Limit Polarization

(MH2z) (dBm) Loss Gain (dB) ERP(dBm) | (dBm)
317.10 -42.17 0.92 6.8 2.15 -38.44 -20.00 H
475.65 -47.92 1.06 7.89 2.15 -43.24 -20.00 H
792.75 -36.61 1.12 8.12 2.15 -31.76 -20.00 H
317.10 -43.29 0.92 6.8 2.15 -39.56 -20.00 V
475.65 -48.28 1.06 7.89 2.15 -43.60 -20.00 V
792.75 -39.52 1.12 8.12 2.15 -34.67 -20.00 Vv

Vv
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Modulation Type: FM

Operation Mode: Op 1

Channel Separation:12.5KHz

Test Channel: Ch3

Test Frequency: 173.3875MHz

Frequency PMea Path Antenna | Correction | Peak ERP | Limit Polarization
(MH2z) (dBm) Loss Gain (dB) (dBm) (dBm)

346.7750 | -43.09 0.95 6.8 2.15 -39.39 -20.00 H
520.1625 -49.25 1.1 7.91 2.15 -44.59 -20.00 H
866.9375 | -38.93 1.21 8.25 2.15 -34.04 -20.00 H
346.7750 -41.14 0.95 6.8 2.15 -37.44 -20.00 \%
520.1625 | -49.34 1.1 7.91 2.15 -44.68 -20.00 Vv
866.9375 | -37.47 1.21 8.25 2.15 -32.58 -20.00 Vv

Vv

Modulation Type: 4FSK

Operation Mode: Op 3

Channel Separation:12.5KHz

Test Channel: Chl

Test Frequency:150.825MHz

Frequency PMea Path Antenna | Correction Peak Limit Polarization

(MHz) (dBm) Loss Gain (dB) ERP(dBm) | (dBm)
301.650 -42.09 0.87 6.42 2.15 -38.69 -20.00 H
452.475 -46.62 1.02 7.35 2.15 -42.44 -20.00 H
754.125 -38.87 1.1 8.26 2.15 -33.86 -20.00 H
301.650 -41.48 0.87 6.42 2.15 -38.08 -20.00 V
452.475 -46.01 1.02 7.35 2.15 -41.83 -20.00 Vv
754.125 -37.01 1.1 8.26 2.15 -32.00 -20.00 V

V

Modulation Type: 4FSK

Operation Mode: Op 3

Channel Separation:12.5KHz

Test Channel: Ch2

Test Frequency: 158.55MHz

Frequency Pmea Path Antenna | Correction Peak Limit Polarization

(MHz) (dBm) Loss Gain (dB) ERP(dBm) | (dBm)
317.10 -42.71 0.92 6.8 2.15 -38.98 -20.00 H
475.65 -47.60 1.06 7.89 2.15 -42.92 -20.00 H
792.75 -37.41 1.12 8.12 2.15 -32.56 -20.00 H
317.10 -41.41 0.92 6.8 2.15 -37.68 -20.00 V
475.65 -47.15 1.06 7.89 2.15 -42.47 -20.00 V
792.75 -38.28 1.12 8.12 2.15 -33.43 -20.00 \'%

Vv
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Modulation Type: 4FSK

Operation Mode: Op 3 Channel Separation:12.5KHz
Test Channel: Ch3 Test Frequency: 173.3875MHz
Frequency PMea Path Antenna | Correction Peak Limit Polarization
(MH2z) (dBm) Loss Gain (dB) ERP(dBm) | (dBm)
346.7750 | -43.78 0.95 6.8 2.15 -40.08 -20.00 H
520.1625 | -48.90 1.1 7.91 2.15 -44.24 -20.00 H
866.9375 | -36.55 1.21 8.25 2.15 -31.66 -20.00 H
346.7750 | -41.44 0.95 6.8 2.15 -37.74 -20.00 Vv
520.1625 | -47.81 1.1 7.91 2.15 -43.15 -20.00 Vv
866.9375 | -36.10 1.21 8.25 2.15 -31.21 -20.00 Vv
Vv
= [®] | Shenzhen LCS Compliance Testing Laboratory Ltd.
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4.4. Spurious Emission on Antenna Port
TEST APPLICABLE

The same as Section 4.3
TEST PROCEDURE

The RF output of the EUT was connected to a spectrum analyzer through appropriate
attenuation. The resolution bandwidth of the spectrum analyzer was set to 100 kHz.
Sufficient scans were taken to show any out of band emission up to 10th. Harmonic for the
lower and the highest frequency range. Set RBW 1KHz, VBW 3KHz in the frequency band
9KHz to 150KHz, set RBW 10KHz, VBW 30 KHz in the frequency band 150KHz to 30 MHz,
set RBW 100 kHz, VBW 300 kHz in the frequency band 30MHz to 1GHz,while set
RBW=1MHz.VBW=3MHz from the 1GHz to 10" Harmonic.

The audio input was set to 0 to get the unmodulated carrier, the resulting picture is print out
for each channel separation.

TEST CONFIGURATION

Radio
Comm.
Test Set
20dB Att.
ANT
MIC
- EUT
Receiver/
Spectrum EXT
Analyzer
Power Supply
DC7.4V
LIMIT

Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11:

For 12.5 kHz bandwidth:

On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fa in kHz) of more than 12.5 kHz at least:

Low: 50 + 10 log (Pwatts) = 50 + 10 log (4.83) =56.83 dB

EW Shenzhen LCS Compliance Testing Laboratory Ltd.
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High: 50 + 10 log (Pwatts) = 50 + 10 log (4.97) =56.96 dB
Note: In general, the worst case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log (TP)
Notes: EL is the emission level of the Output Power expressed in
dBm,
In this application, the EL is 36.53 dBm.
Limit (dBm) =36.53-50-10log (4.97) = -20 dBm

Modulation Type: 4FSK

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11:
For 12.5 kHz bandwidth:
On any frequency removed from the center of the authorized bandwidth by a displacement
frequency (fa in kHz) of more than 12.5 kHz at least:
Low: 50 + 10 log (Pwatts) = 50 + 10 log (4.83) =56.83 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (4.97) =56.96 dB
Note: In general, the worst case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log (TP)
Notes: EL is the emission level of the Output Power expressed in

dBm,

In this application, the EL is 36.53 dBm.

Limit (dBm) =36.53-50-10log (4.97) = -20 dBm
Note: 1. In general, the worse case attenuation requirement shown above was applied.

2. The measurement frequency range from 9 KHz to 2GHz.
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TEST RESULTS

Maximum Conducted Maximum Conducted
. Test Spurious Emissions Spurious Emissions
Operation Test
Mode Channel Frequency Below 1GHz Above 1GHz
(MHz) Frequency Datum Frequency Datum
(MH2z) (dBm) (MHz) (dBm)
Chl 150.825 301.60 -28.10 1688.00 -31.15
Opl Ch2 158.55 317.12 -27.55 1092.00 -31.11
Ch3 173.3875 346.22 -27.30 1844.00 -31.35
Ch4 150.825 310.60 -27.30 1766.00 -31.12
Op3 Chb 158.55 317.12 -27.65 1888.00 -30.89
Ché 173.3875 346.22 -27.08 1804.00 -30.69
Limit -20dBm for 12.5KHz Channel Separation
Test Results PASS

Plots of Spurious Emission on Antenna Port Measurement
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Maximum Conducted Maximum Conducted
. Test Spurious Emissions Below Spurious Emissions i
Operation Test Limit
Frequency 1GHz AbovelGHz
Mode Channel (dBm)
(MHz) Frequency Datum Frequency Datum
(MHz) (dBm) (MHz) (dBm)
Op1l Chli 150.825 301.60 -28.10 1688.00 -27.84 -20.00
[ keysight Spectrum Analyzer - Swept sA B
[ RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [08:57:41PM Sep 25, 2024
Marker 1 9.564000 kHz | Avg Type: RMS TRACE[1 2345 6 Peak Search
PNO: Wide o Trig: Free Run Avg|Hold: 46/100 TYPE| M
IFGain:Low — #Atten: 20 dB DETJANNNNN
Mkr1 9.564 kHz NextPeak
Ref Offset 30.1 dB
10 gBiv Ref 20.00 dBm -36.041 dBm
oo Next Pk Right]|
0.00
Next PK Leftfj
-10.0
200 20,00 dEm|
Marker Deltall
-300 1
)
0 Pty fhy Mkr—.CF
500 me ,ﬁ'\‘h)"l rg]\ A ’il\ L
R ATy WWbMWW
500 / fushlopdd | MKkr—RefLvi||
-70.0
More,
10f2
Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #/BW 3.0 kHz* Sweep 174.0 ms (1001 pts)
MSG sTatus| 1 DC Coupled
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[ keysight Spectrum Analyzer - Swept SA oo =
| RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [08:53:49PM Sep 25, 2024
[Marker 1 150.000000 kHz Avg Type: RMS e[l 23455 ook Search
PNO: Fast o 1rig: Free Run Avg|Hold: 29/100 TYPE[M
IFGain:Low #Atten: 20 dB DETJANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 150 kHz
19 dBidiv Ref 20.00 dBm -41.209 dBm
104 Next Pk Right|
0.00
Next PK Left
00
200 -20.00 oBrm|
Marker Delta|
300
1
e Mkr—CF
&0.0
o PPt ot bt g Mkr—RefLvi
700
More
10f2
Start 150 kHz Stop 30.00 MHz ©
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
MSG sTatus| 1 DC Coupled
[ keysight spectrum Analyzer - Swept SA oo =
| RF [s0a  Ac | | | SENSE:INT] [ ALIGN AUTO  [08:47:44 PM Sep 25, 2024
[Marker 1 514.030000000 MHz | Avg Type: RMS TRecE[1 2345 6| Feak Search
PNO: Fast 5 Trig: Free Run Avg|Hold:>100/100 TYPE|M
IFGain:Low #Atten: 40 dB DETJANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 514.03 MHz
19 dBidiv Ref 40.00 dBm -27.836 dBm
00 Next Pk Right|
20.0
Next PK Left
10.0
0.00
Marker Delta|
0.0
-20.00 dEm|
e 1 Mkr—CF
300 AL s, >l dulpviopar A AN et o | et
400 MKr—RefLvl
£0.0
More
10f2
Start 30.0 VIHz Stop 1.0000 GHz ©
#Res BW 100 kHz #/BW 300 kHz* Sweep 119.7 ms (1001 pts)
IMSG STATUS
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IF- Keysight Spectrum Analyzer - Swept SA = =
| RF [s0a  Ac | | | SENSE:INT] [ ALIGN AUTO  [08:42:09PM Sep 25, 2024
Marker 1 1.463000000000 GHz | Avg Type: RMS Tece[l 2345 6| eak Search
PNO: Fast 5 Trig: Free Run Avg|Hold:>100/100 TYPE|MAMAAMY
IFGain:Low #Atten: 20 dB DET|ANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 1.463 GHz
19 dBidiv Ref 20.00 dBm -30.235 dBm
100 Next Pk Rightj|
000
Next PK Left|]
10D
200 -20.00 dBm|
’1 Marker Deltajl
300
I U TP T A e Y U P T RO e s
e Mkr—CF
500
600 MKkr—RefLvijj
700
More
10f2
Start 1.0000 GHz Stop 2.0000 GHz ©
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.267 ms (1001 pts)
IMSG STATUS
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Maximum Conducted Maximum Conducted
; Test Spurious Emissions Below Spurious Emissions -
RbovelGriy | Lt
(MH2z) Frequency Datum Frequency Datum
(MHz) (dBm) (MHz) (dBm)
Op1l Ch2 158.55 317.12 -27.55 1092.00 -31.11 -20.00
[ keysight Spectrum Analyzer - Swept sA B
[ RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [08:58:40PM Sep 25, 2024
Marker 1 9.564000 kHz | Avg Type: RMS Tucell23456| Feak Search
PNO: Wide o Trig: Free Run Avg|Hold: 79/100 TYPE| M
IFGain:Low — #Atten: 20 dB DETJANNNNN
Mkr1 9.564 kHz NextPeak
Ref Offset 30.1 dB
1L%gB.ldiv R:f 23.960 dBm -36.335 dBm
100 Next Pk Rightj]
nan
Next Pk Leftj|
Rl
00 -20.00 |
Marker Deltaf|
ol t:m
o “H""\*u\w% Mkr—CF
E=il] WWM } [LLML MKr—RefLvI]|
700
More
Start 9.00 kHz Stop 150.00 kHz 1of2
#Res BW 1.0 kHz #/BW 3.0 kHz* Sweep 174.0 ms (1001 pts)
MSG status| 1 DC Coupled
[ keysight Spectrum Analyzer - Swept sA B
[ RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [08:54:35PM Sep 25, 2024
ﬁ\ﬂarker 1 150.000000 kHz | Avg Type: RMS TRACE[1 2345 6 Peak Search
PNO: Fast o Trig: Free Run Avg|Hold: 11/100 TYPE| M
IFGainLow — #Atten: 20 dB DETJANNNNN
Mkr1 150 kHz NextPeak
Ref Offset 30.1 dB
10 gBiv Ref 20.00 dBm -43.088 dBm
100 Next Pk Rightj]
nan
Next Pk Leftj|
Rl
00 -20.00 |
Marker Deltaf|
ol
anop]
F Mkr—CF
-50.0
&00 H44-1, [;Jp;*;;,-m, i e it | MKr—Rer Lvilf
700
More
Start 150 kHz Stop 30.00 MHz 1of2
#Res BW 10 kHz #/BW 30 kHz* Sweep 368.3 ms (1001 pts)
MSG status| 1 DC Coupled
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[ Keysight Spectrum Analyzer - Swept sA e
[ RF [500 ac | [ [ SENSE:INT] [ ALIGN AUTO  [08:48:35PM Sep 25, 2024
Marker 1 776.900000000 MHz | Avg Type: RMS TRacEl; o345¢| Peak Search
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M ARARAAARA
IFGain:Low #Atten: 40 dB DETJANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 776.90 MHz
19 dBidiv Ref 40.00 dBm -27.183 dBm
300 Next Pk Rightj|
20.0
Next PK Left|]
10.0
0.00
Marker Deltaf|
0.0
-20.00 dEm|
e ’1 Mkr—CF
-30.0 peerrartipptay i drowdiccae Aot LY e O L) ot At st et el g o -
400 MKkr—RefLviji
£0.0
More
10f2
Start 30.0 VIHz Stop 1.0000 GHz
#Res BW 100 kHz #/BW 300 kHz* Sweep 119.7 ms (1001 pts)
IMSG STATUS
[ Keysight Spectrum Analyzer - Swept sA e
[ RF[500 AcC [ [ SENSE:INT] [ ALIGNAUTO _ |08:43:10PM Sep 25, 2024
Marker 1 1.998000000000 GHz | Avg Type: RMS TRacEl; o345¢| Peak Search
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M ARARAAARA
#Atten: 20 dB DET|A NNNNN

IFGain:Low

NextPeak|
Ref Offset 30.1 dB Mkr1 1.998 GHz
1o gB!div Ref 20.00 dBm -30.896 dBm
100 Next Pk Rightj|
0.00
Next PK Left{]
-10.0
200 -20.00 oBrm|
1 Marker Deltall
-30.0
T i LY L e L e
e Mkr—CF
-50.0
600 MKr—RefLvlIjl
-70.0
More,
10f2

Start 1.0000 GHz
#Res BW 1.0 MHz

IMSG

#VBW 3.0 MHz*

STATUS

Sweep 1.

Stop 2.0000 GHz
267 ms (1001 pts)
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Maximum Conducted Maximum Conducted
. Test Spurious Emissions Below Spurious Emissions i
Operation Test Limit
Frequency 1GHz AbovelGHz
Mode Channel (dBm)
(MH2z) Frequency Datum Frequency Datum
(MHz) (dBm) (MHz) (dBm)
Op1l Ch3 173.3875 346.22 -27.30 1844.00 -31.35 -20.00
[ keysight Spectrum Analyzer - Swept sA ==
[ RF [soaMmbpc | | | SENSE:INT] [ :‘.«LIGN AUTO  [08:50:28PM Sep 25,2024 Peak Search
Marker 1 9.564000 kHz | Avg Type: RMS TRACE[1 2345 6
PNO: Wide G 1rig: FreeRun Avg|Hold: 48/100 TYPE K‘\m
IFGain:Low #Atten: 20 dB DET
Mkr1 9.564 kHz NextPeak
1L%gB.ldiv E:ffo;g.e(;godhﬁ -36.157 dBm

Next Pk Rightjj

10.0

0.00

Next Pk Leftjl

-10.0

200 20,00 |

Marker Deltall

-E00

.
-40.0 HJW.W MKr_CF

M%m M ,| 10
0.0 wﬂv n FWWN’W
M‘WWWWM\MMH

&0 e jhltg s | MKr—RerLvil
-70.0
More
10f2
Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #/BW 3.0 kHz* Sweep 174.0 ms (1001 pts)
MSG status| 1 DC Coupled
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|p’. Keysight Spectrum Analyzer - Swept SA <
| RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [08:54:59PM Sep 25, 2024
Marker 1 150.000000 kHz | Avg Type: RMS Tece[l 2345 6| eak Search
PNO: Fast 5 Trig: Free Run Avg|Held: 11/100 TYPE|MAMAAMY
IFGain:Low #Atten: 20 dB DETJANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 150 kHz
19 dBidiv Ref 20.00 dBm -40.871 dBm
100 Next Pk Rightj|
0.00
Next PK Left|]
00
200 -20.00 oBrm|
Marker Deltaf|
300
1
e Mkr—CF
&0.0
w00 wwwﬁﬁﬂrﬂwﬂmwww1 Rt A i bty | MKr—Rer LIl
700
More
10f2
Start 150 kHz Stop 30.00 MHz ©
#Res BW 10 kHz #VBW 30 kHz* Sweep 368.3 ms (1001 pts)
Msa sTaTUs| 1. DC Coupled
|p’. Keysight Spectrum Analyzer - Swept SA <
| RF [s0a  Ac | | | SENSE:INT] [ ALIGN AUTO  [08:49:17 PM Sep 25, 2024
Marker 1 909.790000000 MHz | Avg Type: RMS Tece[l 2345 6| eak Search
PNO: Fast 5 Trig: Free Run Avg|Hold:>100/100 TYPE|M
IFGain:Low #Atten: 40 dB DETJANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 909.79 MHz
19 dBidiv Ref 40.00 dBm -27.553 dBm
300 Next Pk Rightj|
20.0
Next PK Left|]
10.0
0.00
Marker Deltaf|
0.0
-20.00 dEm|
e ’1 Mkr—CF
300 . N NTTEI PR, Moottt ounHyseptteihed, P T e e i o sl o i it T (T
400 MKkr—RefLviji
£0.0
More
10f2
Start 30.0 VIHz Stop 1.0000 GHz ©
#Res BW 100 kHz #/BW 300 kHz* Sweep 119.7 ms (1001 pts)
IMSG STATUS
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Maximum Conducted Maximum Conducted
. Test Spurious Emissions Below Spurious Emissions erf
Operation Test = €s P 1GH P AbovelGH Limit
Mode Channel | ~"€quency Z ove Z (dBm)
(MH2z) Frequency Datum Frequency Datum
(MH2) (dBm) (MH2) (dBm)
Op3 Ch4 150.825 301.60 -27.30 1682.00 -31.12 -13.00
[ keysight Spectrum Analyzer - Swept sA B
[ RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [06:27:48PM Sep 24, 2024
Marker 1 9.846000 kHz Avg Type: RMS TRACE[1 2345 6 Peak Search
PNO: Wide o Trig: Free Run Avg|Hold: 31/100 TYPE|M
IFGain:Low — #Atten: 20 dB DETJANNNNN
Mkr1 9.846 kHz NextPeak
Ref Offset 30.1 dB
1o gB!div Ref 20.00 dBm -34.423 dBm
100 Next Pk Right|
0.00
Next PK Left|]
-10.0
500 -20.00 dm|
Marker Deltall
300 .1
-40.0 'lﬂl'mw Mkr—CF
500 w. MANWFINH% .%W
00 Pty Py Mkr—RefLvi|
-70.0
More,
Start 9.00 kHz Stop 150.00 kHz 1of2
#Res BW 1.0 kHz #/BW 3.0 kHz* Sweep 174.0 ms (1001 pts)
IMSG STATUS
[ keysight Spectrum Analyzer - Swept sA B
[ RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [06:42:25PM Sep 24, 2024
Marker 1 150.000000 kHz | Avg Type: RMS Tucell23456| Feak Search
PNO: Fast o Trig: Free Run Avg|Hold: 35100 TYFE|M
IFGainLow — #Atten: 20 dB DETJANNNNN
Mkr1 150 kHz NextPeak
Ref Offset 30.1 dB
1o gB!div Ref 20.00 dBm -40.622 dBm
100 Next Pk Right|
0.00
Next PK Left|]
-10.0
500 -20.00 dm|
Marker Deltall
-30.0
’1
0o Mkr—CF
50.0
00 HM LRIV ITE RS PR Y ISRIAPITS (A TN PYPPL T N BN ALY TRV AL AN W NI P Mkr—RefLvi[|
-70.0
More,
Start 150 kHz Stop 30.00 MHz 1of2
#Res BW 10 kHz #/BW 30 kHz* Sweep 368.3 ms (1001 pts)
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA EE =
| RF [50e ac | [ [ SENSE:INT] | ALIGN AUTO  [06:49:02PM Sep 24, 2024
Marker 1 824.430000000 MHz Avg Type: RMS TRacE|; 23455 Trace/Detector
PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPEM
IFGain:Low #Atten: 40 dB CETANNNNNL gelect Trace,
Mkr1 824.43 MHz 1
Ref Offset 30.1 dB
jodsidiy _Ref 40.10 dBm -27.295 dBm
og
- Clear Write
201
Trace Average
10.1
0,100
Max Hold
990
-199 -20.00 geinf i
1 Min Hold
799 hestorara etbbiont I banatbinites Ly tchmgnton Mgy drlead Al Al e
View Blank
39.9 >
Trace On
-49.9
More
10f3
Start 30.0 MHz Stop 1.0000 GHz °
#Res BW 100 kHz #VBW 300 kHz* Sweep 119.7 ms (1001 pts)
MSG STATUS
[ keysight Spectrum Analyzer - Swept SA [
[ RF [s0a  Ac | | | SENSE:INT] [ ALIGN AUTO  [08:43:41PM Sep 25, 2024
[Marker 1 1.609000000000 GHz ] Avg Type: RMS Tucell 23456 | Peak Search
PNO: Fast 5 Trig: Free Run Avg|Hold:>100/100 TYPE| MWHAAAY
IFGain:Low — #Atten: 20 dB DET|A NNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 1.609 GHz
{ogBiciv _Ref 20.00 dBm -31.543 dBm
100 Next Pk Rightj]
0.00
Next PK Left|]
00
200 -20.00 dm|
Marker Deltaf|
’1
300
sl oAt el g AT st i
“ne Mkr—.CF
&0.0
600 MKkr—RefLviji
700
More
10f2
Start 1.0000 GHz Stop 2.0000 GHz ©
#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.267 ms (1001 pts)
IMSG STATUS
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Maximum Conducted Maximum Conducted
: Test Spurious Emissions Below Spurious Emissions erf

operation | oSt | Frequency 1GHz AbovelGHz (égnr:f)

(MH2z) Frequency Datum Frequency Datum

(MH2) (dBm) (MH2) (dBm)
Op3 Ch5 158.55 317.12 -29.64 1440.00 -27.65 -13.00

[ keysight Spectrum Analyzer - Swept sA B
RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [06:28:45PM Sep 24, 2024

[
Marker 1 9.705000 kHz

Avg Type: RMS

PNO: Wide G 1rig: FreeRun

Avg|Hold: 44/100

TRACE[L 23456 Peak Search
M

TYPE]
DET/JANNNNN

IMSG

IFGain:Low #Atten: 20 dB
NextPeak
Ref Offset 30.1 dB Mkr1 9.705 kHz
1o gB!div Ref 20.00 dBm -34.554 dBm
100 Next Pk Right|
0.00
Next PK Left|]
-10.0
200 -20.00 dBm|
Marker Deltall
<30 nt:
] fa g
400 | UMMM Mkr—CF|
Bl L LT A
B0 WMWN%MW Mkr—RefLvil|
-70.0
More,
10f2
Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #/BW 3.0 kHz* Sweep 174.0 ms (1001 pts)
IMSG STATUS
B Keysight Spectrum Analyzer - Swept SA (o )
| RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [06:43:44 PM Sep 24, 2024
[Start Freq 150.000 kHz | . Avg Type: RMS TRACE[1 2345 6 Frequency
PNO: Fast GO 1rig: FreeRun Avg|Hold: 141100 TYPE| Myt
IFGain:Low #Atten: 20 dB DET|A NNNNN
Auto Tune|
Ref Offset 30.1 dB Mkr1 150 kHz
1o gB!div Ref 20.00 dBm -42.100 dBm
Center Freq(]
100 15.075000 MHz
0.00
StartFreq||
100 150.000 kHz,
-20.00 B
e 8 Stop Freq||
30.000000 MHz
-30.0
1 CF Step
= 2.985000 MHz
Auto Man
50.0
Freq Offset
i T e LS oHz
-70.0
Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #/BW 30 kHz* Sweep 368.3 ms (1001 pts)

STATUS
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B Keysight Spectrum Analyzer - Swept SA EE =
| RF [50e ac | [ [ SENSE:INT] | ALIGN AUTO  [06:48:14 PM Sep 24, 2024
Marker 1 715.790000000 MHz | Avg Type: RMS Tece[l 2345 6| eakSearch
PNO: Fast 50 Trig: Free Run Avg|Held:>100/100 TYPE|MWAWWMY
IFGain:Low #Atten: 40 dB DET/ANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 715.79 MHz
jodsidiy _Ref 40.10 dBm -27.651 dBm
og
301 Next Pk Rightjj
201
Next Pk Leftj|
10.1
0,100
Marker Deltafj
990
-199 2000 s
’1 Mkr—CF|
279 9 bophek » . s Apwisl i L e VRt B LA it e itad
-39.9 Mkr—RefLvljl
-49.9
More
10f2
Start 30.0 MHz Stop 1.0000 GHz °
#Res BW 100 kHz #VBW 300 kHz* Sweep 119.7 ms (1001 pts)
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA EE =
| RF [50e ac | [ [ SENSE:INT] | ALIGN AUTO  [06:52:05PM Sep 24, 2024
Marker 1 1.947000000000 GHz | Avg Type: RMS Tece[l 2345 6| eakSearch
PNO: Fast 50 Trig: Free Run Avg|Held:>100/100 TYPE|M
IFGain:Low #Atten: 20 dB DET/ANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 1.947 GHz
jodsidiv _Ref 20.00 dBm -30.891 dBm
og
100 Next Pk Rightjj
0.00
Next Pk Leftj|
-10.0
200 -20.00 dBm|
1 Marker Deltafj
50.0 w"“’m
11 L s e VPt AL b B sty L A e,
e Mkr—CF
50.0
-60.0 Mkr—RefLvljl
70.0

Start 1.0000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHZ*

Stop 2.0000 GHz
Sweep 1.267 ms (1001 pts)

[STATUS

More
10f2
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Maximum Conducted Maximum Conducted
. Test Spurious Emissions Below Spurious Emissions erf
Operation Test = €s P 1GH P AbovelGH Limit
Mode Channel | ~"€quency Z ove Z (dBm)
(MH2z) Frequency Datum Frequency Datum
(MH2) (dBm) (MH2) (dBm)
Op3 Ché 173.3875 346.22 -27.08 1264.00 -27.11 -13.00
[ keysight Spectrum Analyzer - Swept sA B
[ RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [06:29:37 PM Sep 24, 2024
Marker 1 9.423000 kHz | Avg Type: RMS Tucell23456| Feak Search
PNO: Wide o Trig: Free Run Avg|Hold: 36/100 TYPE| M
IFGain:Low — #Atten: 20 dB DETJANNNNN
Mkr1 9.423 kHz NextPeak
Ref Offset 30.1 dB
10 gBiv Ref 20.00 dBm -34.817 dBm
100 Next Pk Rightj]
0.00
Next PK Leftfj
-10.0
500 -20.00 dm|
Marker Deltall
-30.0 %1
00 [l
40.0 v'\l{w'{w" Mkr—CF
=0 Mﬂ%ﬂ"ﬂrﬁw% . W{W\Pm
a0 U WJ'ULJ\WWMMA H?%Fhm .&PMJL;W/Y\ Mkr—RefLvill
-70.0
More,
Start 9.00 kHz Stop 150.00 kHz 1of2
#Res BW 1.0 kHz #/BW 3.0 kHz* Sweep 174.0 ms (1001 pts)
IMSG STATUS
[ keysight Spectrum Analyzer - Swept sA B
[ RF [soaMmbpc | | | SENSE:INT] [ ALIGN AUTO  [06:44:13PM Sep 24, 2024
ﬁ\ﬂarker 1 150.000000 kHz | Avg Type: RMS TRACE[1 2345 6 Peak Search
PNO: Fast o Trig: Free Run Avg|Hold: 12/100 TYPE| M
IFGainLow — #Atten: 20 dB DETJANNNNN
Mkr1 150 kHz NextPeak
Ref Offset 30.1 dB
1L%gB.ldiv R:f 23.960 dBm -42.121 dBm
100 Next Pk Rightj]
0.00
Next PK Leftfj
-10.0
500 -20.00 dm|
Marker Deltall
-30.0
1
= Mkr—CF
£00
600 g‘w‘ gttt bttt el sy | Mkr—RefLvil
-70.0
More,
Start 150 kHz Stop 30.00 MHz 1of2
#Res BW 10 kHz #/BW 30 kHz* Sweep 368.3 ms (1001 pts)
IMSG STATUS
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B Keysight Spectrum Analyzer - Swept SA EE =
| RF [50e ac | [ [ SENSE:INT] | ALIGN AUTO  [06:47:18PM Sep 24, 2024
Marker 1 747.800000000 MHz Avg Type: RMS TRacE[123456| FeakSearch
PNO: Fast 50 Trig: Free Run Avg|Held:>100/100 TYPE|M
IFGain:Low #Atten: 40 dB DET/ANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 747.80 MHz
jodsidiy _Ref 40.10 dBm -27.077 dBm
og
301 Next Pk Rightjj
201
Next Pk Leftj|
10.1
0,100
Marker Deltafj
990
-199 2000 s
'1 Mkr—CF|
299 e - 4 L b A bl st Wt g Lok Judal ooy, T "
-39.9 Mkr—RefLvljl
-49.9
More
10f2
Start 30.0 MHz Stop 1.0000 GHz °
#Res BW 100 kHz #VBW 300 kHz* Sweep 119.7 ms (1001 pts)
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA EE =
| RF [50e ac | [ [ SENSE:INT] | ALIGN AUTO  [06:52:30PM Sep 24, 2024
Marker 1 1.851000000000 GHz | Avg Type: RMS Tece[l 2345 6| eakSearch
PNO: Fast 50 Trig: Free Run Avg|Held:>100/100 TYPE|MWAWWMY
IFGain:Low #Atten: 20 dB DET/ANNNNN
NextPeak
Ref Offset 30.1 dB Mkr1 1.851 GHz
jodsidiv _Ref 20.00 dBm -30.692 dBm
og
100 Next Pk Rightjj
0.00
Next Pk Leftj|
-10.0
200 -20.00 dBm|
1 Marker Deltafj
¢
30.0
et ok Mt b bl Pl et i Lot
e Mkr—CF
50.0
-60.0 Mkr—RefLvljl
70.0
More
10f2
Start 1.0000 GHz Stop 2.0000 GHz °
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.267 ms (1001 pts)
MSG STATUS
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4. 5. Modulation Characteristics
TEST APPLICABLE

According to CFR47 section 2.1047(a), for Voice Modulation Communication Equipment,
the frequency response of the audio modulation circuit over a range of 100 to 5000Hz shall
be measured.

TEST PROCEDURE

Modulation Limit

1 Configure the EUT as shown in figure 1, adjust the audio input for 60% of rated system
deviation at 1 KHz using this level as a reference (0dB) and vary the input level from —20
to +20dB. Record the frequency deviation obtained as a function of the input level.

2 Repeat step 1 with input frequency changing to 300, 1004, 1500 and 2500Hz in
sequence.

Audio Frequency Response

1 Configure the EUT as shown in figure 1.

2 Adjust the audio input for 20% of rated system deviation at 1 KHz using this level as a
reference (0dB).

3 Vary the Audio frequency from 100 Hz to 3 KHz and record the frequency deviation.

4 Audio Frequency Response =20log10 (Deviation of test frequency/Deviation of 1 KHz
reference).

TEST CONFIGURATION

20dB Att. or Modulation
EUT —»| Ant.Coupler ———p»| Analyzer
Synthesizer
/Function
Generator

TEST RESULTS

Remark: We tested Op 1 to Op 2 recorded worst case at Op 1.
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Modulation Type: FM

FCC ID: O25UDR-S100

Report No.: LCSA09024031EA

12.5 KHz Channel Separation Op1l

Modulation Peak Freq. Peak Freq. Peak Freq. Peak Freq.
Level Deviation At 300 | Deviation At 1004 | Deviation At 1500 | Deviation At
(dB) Hz Hz Hz 2500 Hz

(KH2z) (KHz) (KH2z) (KHz)
-20 0.26 0.26 0.43 0.57
-15 0.32 0.37 0.65 0.88
-10 0.30 0.57 0.88 1.33
-5 0.70 1.03 1.77 2.16
0 0.86 1.88 2.26 2.30
+5 1.15 2.23 2.35 2.34
+10 1.13 2.18 2.31 2.29
+15 1.26 2.28 2.40 2.40
+20 1.23 2.27 2.39 2.32
Modulation Limit for 12.5 EHz
3
~ L5 — [
[as] O ) R e
‘E:’ 9 S — 300Hz
- // ——1004Hz
g -5 7 — 1500Hz
a . / / —T I 2500Hz
= 7 - . .
R i f“/.- / FCC Limit
0
20 -15  -10 -5 0 5 10 15 20
Nodulation Lewvel (dB)
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Modulation type: 4FSK

Channel bandwidth: 12.5 kHz

It is not applicable for devices which operate with the digitized voice/data modulation type.
b). Audio Frequency Response:

Rule Part No.: Part 2.1407(a) (b)

Method of Measurement:

The audio frequency response was measured in accordance with TIA/EIA Specification 603
with no exception.

A curve or equivalent data showing the frequency response of the audio modulating circuit
over a range of 300-3000Hz shall be submitted and Audio Post Limiter Low Pass Filter
Response from 3.0 KHz to 50KHz.However, the audio frequency response should test from
100Hz to 5.0 KHz according to FCC Part 90.
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Modulation Type: FM

FCC ID: O25UDR-S100 Report No.: LCSA09024031EA

The audio frequency response curve is show below.

Test Audio Level 1 KHz and 20% maximum deviation.

Note:

1. Not applicable to new standard. However, tests are conducted under FCC’s
recommendation.
2. The Audio Frequency Response is identical for 12.5 KHz channel separation

12.5 KHz Channel Separation Op1l

Frequency Frequency Deviation 1KHz Reference Deviation | Audio Frequency Response

(KHz ) (KHz) (KHz) (dB)
0.1 0.06 0.55 -18.97
0.2 0.06 0.55 -18.90
0.3 0.15 0.55 -11.10
0.4 0.15 0.55 -10.98
0.5 0.22 0.55 -7.73
0.6 0.27 0.55 -5.99
0.7 0.38 0.55 -3.01
0.8 0.42 0.55 -2.09
0.9 0.43 0.55 -1.77
1.0 0.55 0.55 0.10
1.2 0.58 0.55 0.53
14 0.6 0.55 0.92
1.6 0.74 0.55 2.74
1.8 0.81 0.55 3.55
2.0 0.84 0.55 3.87
2.2 1.05 0.55 5.74
2.4 1.07 0.55 5.84
2.6 1.1 0.55 6.28
2.7 1.17 0.55 6.62
2.8 1.2 0.55 6.86
3.0 1.25 0.55 7.20
3.5 1.25 0.55 7.43
4.0 0.06 0.55 -18.86
45 0.06 0.55 -18.83
5.0 0.06 0.55 -18.89
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dB Audio Frequency Response for 12. 5KHz
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Test Datum =——6dB/0ct+l ——6dB/0ct—3 KHz

Modulation type: 4FSK
Channel bandwidth: 12.5 kHz

It is not applicable for devices which operate with the digitized voice/data modulation type.
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4.6. Freguency Stability Test

TEST APPLICABLE

1 According to FCC Part 2 Section 2.1055 (a)(1), the frequency stability shall be measured
with variation of ambient temperature from -30°C to +60°C centigrade.

2 According to FCC Part 2 Section 2.1055 (e) (2), for battery powered equipment, the
frequency stability shall be measured with reducing primary supply voltage to the battery
operating end point, which is specified by the manufacture.

3 Vary primary supply voltage from 85 to 115 percent of the nominal value.

4 According to 890.213, the frequency stability limit is 5.0 ppm for 12.5KHz and 25KHz
channel separation

TEST PROCEDURE

The EUT was set in the climate chamber and connected to an external DC power supply.
The RF output was directly connected to Spectrum Analyzer ESI 26. The coupling loss of
the additional cables was recorded and taken in account for all the measurements. After
temperature stabilization (approx. 20 min for each stage), the frequency for the lower, the
middle and the highest frequency range was recorded. For Frequency stability Vs. Voltage
the EUT was connected to a DC power supply and the voltage was adjusted in the required
ranges. The result was recorded.

TEST CONFIGURATION

EUT
f : =
Power Supply Chamber Spectrum Analyzer

TEST LIMITS

According to 90.213, Transmitters used must have minimum frequency stability as specified
in the following table.
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Frequency Tolerance (ppm)
Frequency Range | Channel Bandwidth . X
Mobile Stations
(MHz) (KHz) Fixed and Base Stations

>2W <2W

150-174 MHz 6.25 1.0 2.0 20

12.5 25 5.0 50
25 50 5.0 50.0*

421-512 MHz 6.25 0.5 1.0 1.0

12.5 1.5 2.5 25

25 25 5.0 5.0

« Stations operating in the 154.45 to 154.49 MHz or the 173.2 to 173.4 MHz bands must have a frequency stability of 5 ppm.
« Paging transmitters operating on paging-only frequencies must operate with frequency stability of 5 ppm in the 150-174 MHz band and 2.5
ppm in the 421-512 MHz band.

TEST RESULTS

Remark: We tested Op 1 to Op 4, recorded worst case at Op 1 and Op 3.

Operation | Channel Test conditions Frequency error (ppm)
Mode Separation Voltage(V) Temp(C) 150.825 | 158.55 | 173.3875

-30 0.67 0.17 0.29

-20 0.63 0.45 0.90

-10 0.81 0.35 0.56

0 0.44 0.52 0.80

7.2V 10 0.68 0.16 0.64

Opl 12.5KHz 20 0.53 0.77 0.59

30 0.77 0.61 0.85

40 0.85 0.72 0.15

50 0.27 0.09 0.14

6.29 (85% Rated) 20 0.88 0.02 0.68

8.51(115% Rated) 20 0.649 0.48 0.60

Limit 5.0 ppm
Test Results PASS
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Operation | Channel Test conditions Frequency error (ppm)
Mode Separation Voltage(V) Temp(C) 150.825 | 158.55 | 173.3875
-30 0.44 0.11 0.58
-20 0.06 0.66 0.86
-10 0.44 0.24 0.35
0 0.90 0.94 0.74
7.2V 10 0.03 0.25 0.75
Op3 12.5KHz 20 0.94 0.75 0.76
30 0.36 0.30 0.96
40 0.36 0.24 0.19
50 0.71 0.91 0.85
6.29 (85% Rated) 20 0.97 0.03 0.73
8.51(115% Rated) 20 0.72 0.19 0.80
Limit 5.0 ppm
Test Results PASS
E E Shenzhen LCS Compliance Testing Laboratory Ltd.
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4.7. Maximum Transmitter Power
TEST APPLICABLE

Per FCC Part 2.1046 and Part 90.205: Maximum ERP is dependent upon the station’s
antenna HAAT and required service area.

Per RSS-119 Section 5.4 and 5.4.1: The output power shall be within £1.0 dB of the
manufacturer’s rated power. Typical transmitter output powers are 110 watts for base and/or
fixed stations (paging transmitters excepted), and 30 watts for mobile stations. Higher powers
may be certified, but it should be noted that mobile stations are normally only licensed up to 30
watts. See the SRSP relevant to the operating frequency for equipment power limits.

TEST PROCEDURE

Measurements shall be made to establish the radio frequency power delivered by the
transmitter the standard output termination. The power output shall be monitored and
recorded and no adjustment shall be made to the transmitter after the test has begun,

except as noted bellow:

If the power output is adjustable, measurements shall be made for the highest and lowest
power levels.

The EUT connect to the Receiver through 20 dB attenuator.

Measurement with Spectrum Analyzer FSP40 conducted, external power supply with 7.2 V or
AC 120V/60Hz stabilized supply voltage.

TEST CONFIGURATION

EU Attenuator Spectrum ,
T Analyzer/Receiv
er

The EUT was directly connected to a RF Communication
Test set by a 20 dB attenuator
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TEST RESULTS

FCC ID: O25UDR-S100

Report No.: LCSA09024031EA

Modulation Channel Operation Test Test Test Results

Type Separation Mode Channel Frequency (dBm)
(MH2z)

Chi 150.825 37.14
Op1l Ch2 158.55 37.14
Ch3 173.3875 37.41
Analog/FM 12.5KHz chl 150 825 3337
Op2 Ch2 158.55 33.55
Ch3 173.3875 33.74
Ch4 150.825 37.33
Op3 Ch5 158.55 37.31
- Ch6 173.3875 37.48
Digital/4FSK 12.5KHz Cha 150 825 33.80
Op4 Chb 158.55 34.13
Ch6 173.3875 33.73

Limit The limit is dependent upon the station’s antenna HAAT and required

service area.

Test Results

PASS

Shenzhen LCS Compliance Testing Laboratory Ltd.
Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com
Scan code to check authenticity




Plots of Transmitter Power Measurement
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FCC ID: O25UDR-S100

Report No.: LCSA09024031EA

3 Operatio Test Test Rated
Modulation Channel P Measurement o Result
e SenerEfon n Channe | Frequency | Power (dBm) Limit X
yp P Mode | (MHz) (Watt)
FM 12.5KHz Op1l Chi 150.825 5 37.14 Varies | PASS
[ Keysight Spectrum Analyzer - Swept 54 T e ]
i [ RF [s00 AcC | | SENSE:INT] [ ALIGN AUTO  [08:36:27 PM Sep 25, 2024
|Center Freq 150.825000 MHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide (o T1rig: Free Run Avg|Hold:>100/100 TYPE| MY
IFGain:Low ™ #Atten: 40 dB DET|P NNNNN
Auto Tune
Mkr1 150.826 MHz
Ref Offset 30.1 dB
1L%;iB!div Ref 50.00 dBm 37.138 dBm
Center Freq||
400 !
150.825000 MHz,
300
StartFreq|]
200 / \ 150.325000 MHz,
100 StopFreqj|
151.325000 MHz,
0.00 / \
CF Step
e 100.000 kHz
b, Auto Man
00 inf oy
g g LT Y PY PN
Freq Offset
-30.0
0 Hz
-40.0
Center 150.8250 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

518000, China

Scan code to check authenticity

Shenzhen LCS Compliance Testing Laboratory Ltd.
Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,

Tel: +(86) 0755-82591330 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com




Page 64 of 79

FCC ID: O25UDR-S100
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Modulation Channel Operation Test Fregﬁsetncy PRg\tvegr Measurement Limit | Results
T ration M hannel Bm
ype Separatio ode Channe (MH2) (Watt) (dBm)
FM 12.5KHz Opl Ch2 158.55 5 37.14 Varies | PASS
JEE Keysight Spectrum Analyzer - Swept SA @@@
[ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [08:35:42 PM Sep 25, 2024
Marker 1 158.550000000 MHz | Avg Type: Log-Pwr Tuceli 23456 | Feak Search
PNO: Wide (0 1rig: Free Run Avg|Hold:>100/100 TYPE| MWWARMA
IFGain:Low ™ #Atten: 40 dB DET|P NNNNN
Mkr1 158.550 MHz NextPeak
Ref Offset 30.1 dB
1L%;!B!div Ref 50.00 dBm 37.136 dBm
0o 1 Next Pk Right]
30.0
Next Pk Leftj|
200
10.0 / \
/ \ Marker Deltall
0.00 / \
oo Mkr—CF
200 A 4
A T P [N NPT,
30,0 Mkr—RefLvl|
-40.0
More
Center 158.5500 MHz Span 1.000 MHz tof2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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FCC ID: O25UDR-S100
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. . Test Rated
Modulation Channel | Operation Test Measurement I
Type Separation pMode Channel RECLIEEY | ey (dBm) S | RESTS
yp P (MHz) ~ | (Watt)
FM 12.5KHz Opl Ch3 173.3875 5 37.41 Varies | PASS
JEE Keysight Spectrum Analyzer - Swept SA @@@
i [ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [08:34:40PM Sep 25, 2024
|[Center Freq 173.387500 MHz | Avg Type: Log-Pwr TRACE[ 2345 6 Frequency
PNO: Wide (o 1rig: Free Run Avg|Hold:>100/100 TYPEIM
IFGain:Low ™ #Atten: 40 dB DET|P NNNNN
Auto Tune
Mkr1 173.388 MHz
Ref Offset 30.1 dB
1L%;!B!div Ref 50.00 dBm 37.413 dBm
$1 Center Freq(]
40.0 173.387500 MHz,
30.0
StartFreq|
200 / \ 172.887500 MHz|
oo / \ Stop Freql|
173.887500 MHz,
0.00 / \
CF Step
0o 100.000 kHz
Auto Man
0 Fi M 1
[P\ttt e T W KL= T
Freq Offset
-30.0
0Hz
-40.0
Center 173.3875 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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Modulation Channel Olpereife = e bt Measurement . Result
e SeperEfon n Channe | Frequency | Power (dBm) Limit s
yp P Mode | (MHz) (Watt)
FM 12.5KHz Op2 Chl 150.825 2 33.37 Varies | PASS
In Keysight Spectrum Analyzer - Swept SA (=N =R =
[ RF [s0e ac | [ [ SENSE:INT] [ ALIGN AUTO  [04:33:03 PM Sep 25, 2024
IMarker 1 150.826000000 MHz \ Avg Type: Log-Pwr et 23456 | FeakSearch
PNO: Wide (o [Irig: Free Run Avg|Hold:>100/100 TYPE M S
IFGain:Low  #Atten: 40 dB oET|P NNNNN
Ref Offsot 301 dB Mkr1 150.826 MHz NextPeak
1o gBidiy__Ref 40.00 dBm 33.368 dBm
g ’ 1
00 Next Pk Right
200
/ \ Next Pk Left
10,0 / \
0.oo
/ \ Marker Delta
-100
200
me‘kﬂ«m“w e AL Lt P Mkr—CF
0.0
400 Mkr—RefLvl||
-500
More
10f2
Center 150.8250 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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Modulation Channel OpperElle st Lt etz Measurement o Result
Tyvpe Separation n Channe | Frequency | Power (dBm) Limit S
yp P Mode | (MHz) (Watt)
FM 12.5KHz Op2 Ch2 158.55 2 33.55 Varies | PASS
|B= Keysight Spectrum Anclyze: - Swept SA \i‘\i/@
[ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [04:40:42 PM Sep 25, 2024
[Marker 1 158.550000000 MHz | Avg Type: Log-Pwr TRecE[1 2345 6| Peak Search
PNO: Wide (o T1rig: Free Run Avg|Held:>100/100 TYPE| MR
IFGain:Low ™ #Atten: 40 dB DET|P NNNNN
Mkr1 158.550 MHz NextPeak
Ref Offset 30.1 dB
1L%B.'div R:'ef 43.e00 dBm 33.550 dBm

;
00 /0\ Next Pk Rightf

200

/ \ Next Pk Leftj|
100
0.00

/ \ Marker Deltaf|
-10.0

=200

A ot A A A Mkr—CF
-30.0
40,0 Mkr—RefLvl|
-50.0
More
10f2
Center 158.5500 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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Modulation Channel OIEEIE Test Test RElze Measurement I Result
e SeperEfon n Channe | Frequency | Power (dBm) Limit s
yp P Mode | (MHz) (Watt)
FM 12.5KHz Op2 Ch3 173.3875 2 33.74 Varies | PASS
JEE Keysight Spectrum Analyzer - Swept SA @@@
[ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [04:45:08 PM Sep 25, 2024
Marker 1 173.387500000 MHz | Avg Type: Log-Pwr TRACE[L 23456 Peak Search
PNO: Wide (0 1rig: Free Run Avg|Hold:>100/100 TYPE| MWWARMA
IFGain:Low ™ #Atten: 40 dB DET|P NNNNN
Mkr1 173.388 MHz NextPeak
Ref Offset 30.1 dB
19 dBidiv Ref 40.00 dBm 33.738 dBm
} 1
200 A Next Pk Rightj]
200
/ \ Next Pk Leftji
10.0
000 / \
/ \ Marker Deltafj
100 / \
-20.0
Lam AWM Aoy MMMMMWA Mkr—CF
-300
-40.0 Mkr—RefLvljl
500
More
10f2
Center 173.3875 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
MsG STATUS
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] Operatio Test Test Rated
Modulation Channel P Measurement o Result
. SeperEfon n Channe | Frequency | Power (dBm) Limit s
yp P Mode | (MHz) (Watt)
4FSK 12.5KHz Op3 Ch4 150.825 5 37.33 Varies | PASS
JEE Keysight Spectrum Analyzer - Swept SA @@@
i [ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [05:04:15PM Sep 25, 2024
[Center Freq 150.825000 MHz | Avg Type: Log-Pwr TcEli3456|  Frequency
PNO: Wide (o T1rig: Free Run Avg|Hold:>100/100 TYPEIM
IFGain:Low ™ #Atten: 30 dB DET|P NNNNN
Auto Tune
Mkr1 150.824 MHz
Ref Offset 30.1 dB
1L%;!B!div Ref 50.00 dBm 37.325 dBm
1 Center Freq|]
400 150.825000 MHz
30.0
StartFreq|
00 / \ 150.325000 MHz
oo Stop Freq(]
151.325000 MHz
0.00 / \
CF Step
00 100.000 kHz
Auto Man
-20.0
300 " I\M‘N\M \MV"‘”‘VW 5 Freq Offset
o YV g 0Hz
-40.0
Center 150.8250 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
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. Operatio Test Test Rated
Modulation Channel P Measurement o Result
e SeperEfon n Channe | Frequency | Power (dBm) Limit s
yp P Mode | (MHz) (Watt)
4FSK 12.5KHz Op3 Chb 158.55 5 37.31 Varies | PASS
JEE Keysight Spectrum Analyzer - Swept SA @@@
i [ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [05:05:16 PM Sep 25, 2024
|[Center Freq 158.550000 MHz | Avg Type: Log-Pwr TRACE[ 2345 6 Frequency
PNO: Wide (0 1rig: Free Run Avg|Hold:>100/100 TYPEIM
IFGain:Low ™ #Atten: 30 dB DET|P NNNNN
Auto Tune
Mkr1 158.549 MHz
Ref Offset 30.1 dB
10 gBidiy _Ref 50.00 dBm 37.310 dBm
1 Center Freq|]
400 158.660000 MHz
30.0
StartFreq|
00 / \ 158.050000 MHz
oo / \ Stop Freql|
159.050000 MHz
0.00 / \
CF Step
0o 100.000 kHz
Auto Man
-20.0
s J\nmm"v\M Pt | Freq Offset
A A T TV 0Hz
-40.0
Center 158.5500 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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. Operatio Test Test Rated
Modulation Channel P Measurement o Result
. SeperEfon n Channe | Frequency | Power (dBm) Limit s
yp P Mode | (MHz) (Watt)
4FSK 12.5KHz Op3 Ché 173.3875 5 37.48 Varies | PASS
JEE Keysight Spectrum Analyzer - Swept SA @@@
i [ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [05:06:39 PM Sep 25, 2024
[Center Freq 173.387500 MHz | Avg Type: Log-Pwr TcEli23456|  Frequency
PNO: Wide (0 1rig: Free Run Avg|Hold:>100/100 TYPEIM
IFGain:Low ™ #Atten: 30 dB DET|P NNNNN
Auto Tune
Mkr1 173.387 MHz
Ref Offset 30.1 dB
1L%;!B!div Ref 50.00 dBm 37.480 dBm
1 Center Freq|]
400 173.387500 MHz
30.0
StartFreq|
00 / \ 172.887500 MHz
oo Stop Freq(]
173.887500 MHz
0.00 / \
CF Step
00 100.000 kHz
Auto Man
-20.0
P ISR PR ERR WWM Freq Offset
Ve b A I i 0 Hz
-40.0
Center 173.3875 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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Modulatio Channel CreelEl e sl Rated Measurement - Result
n Tvpe Separation n Channe | Frequency | Power (dBm) Limit S
yp P Mode | (MH2) (Watt)
4FSK 12.5KHz Op4 Ch4 150.825 2 33.80 Varies PASS
|B= Keysight Spectrum Anclyze: - Swept SA \i‘\i/@
[ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [04:45:46 PM Sep 25, 2024
[Marker 1 150.828000000 MHz | Avg Type: Log-Pwr TRecE[1 2345 6| Peak Search
PNO: Wide (o T1rig: Free Run Avg|Held:>100/100 TYPE| MR
IFGain:Low ™ #Atten: 40 dB DET|P NNNNN
Mkr1 150.827 MHz NextPeak
Ref Offset 30.1 dB
1L%B.'div R:'ef 43.e00 dBm 33.800 dBm

01

Next Pk Rightj|

300

200
/ \ Next Pk Leftj|
100
0.00 / \
/ \ Marker Deltaf|
"@10 ] / \‘

200
MWMW el prflnd, st Mkr—CF
-30.0
40,0 Mkr—RefLvl|
-50.0
More
10f2
Center 150.8250 MHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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Modulatio Channel CreelEl e sl Rated Measurement - Result
n Tvpe Separation n Channe | Frequency | Power (dBm) Limit S
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Modulatio Channel CreelEl e sl Rated Measurement - Result
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4.8. Transmitter Frequency Behavior
TEST APPLICABLE

Section 90.214
Transient frequencies must be within the maximum frequency difference limits during the
time intervals indicated:

. 1,2 Maximum frequency All equipment
Time intervals diff 3
\ fiference 150 to 174 MHz \ 421 to 512MHz
Transient Frequency Behavior for Equipment Designed to Operate on 25 KHz Channels
b +25.0 KHz 50ms 10.0 ms
| +12.5 KHz 20.0 ms 25.0ms
ty + 250 KHz 50ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 KHz Channels
. +12.5 KHz 50ms 10.0 ms
| +6.25 KHz 20.0 ms 25.0ms
ty +12.5 KHz 50ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 KHz Channels
T
:1 """"""""""""""" +6.25 KHz 5.0 ms 10.0 ms
2 +3.125 KHz 20.0 ms 25.0 ms
t‘"4 """""""""""""" 16.25 KHz 5.0 ms 10.0 ms
T,

1. tonis the instant when a 1 KHz test signal is completely suppressed, including any capture time due to phasing.
t is the time period immediately following ton.
t; is the time period immediately following t;.
t; is the time period from the instant when the transmitter is turned off until {,4.
tof is the instant when the 1 KHz test signal starts to rise.
2. During the time from the end of t; to the beginning of t3, the frequency difference must not exceed the limits specified in
§90.213.
3. Difference between the actual transmitter frequency and the assigned transmitter frequency.
4. If the transmitter carrier output power rating is 6 watts or less, the frequency difference during this time period may exceed

the maximum frequency difference for this time period.

TEST CONFIGURATION

Radio Comm . Test Set

I
el 12
Digital Fortable Radio

(ad) |
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(Fely discriminator —| | DMAR A |
Storage — |

il
cselfleseops ANT (T2 ANT (R¥)

ELT

AT
1200/60H=
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]
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TEST PROCEDURE

According to TIA/EIA-603 2.2.19 requirement. As for the product different from PTT, we use
test steps as follows:

1.

w

Use Digital portable radio which manufactured by Victel Global Communications
Corporation Limited which uses same protocol as the DUT connect to RX antenna by
20Att in order to avoid damaging DUT;

Connect DUT into Test discriminator and Storage Oscilloscope and keep DUT stats ON;
Input 1KHz signal into digital portable radio;

Set the modulation domain analyzer to trigger on the rising edge of the waveform in order
to capture a single-shot turn-on of the transmitter signals;

Keep the digital portable radio in OFF state and Key the PTT of digital portable radio;
Observe the stored oscilloscope of modulation domain analyzer. The signal trace shall be
maintained within the allowable limits during the periods t1 and t2,and shall also remain
within limits following tz;

Adjust the modulation domain analyzer to trigger on the falling edge of the transmitter
waveform in order to capture a single-shot turn-off transmitter of the transmitter signal.
Keep the digital portable radio in ON state and Unkey the PTT of digital portable radio;
Observe the stored oscilloscope of modulation domain analyzer. The signal trace shall be
maintained within the allowable limits during the period ts.

TEST RESULTS

Please refer to the following plots.
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Modulation Type: FM

Transmitter Frequency Behavior @ 12.5 KHz Channel Separation------ Off — On
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Modulation Type: 4FSK

Transmitter Frequency Behavior @ 12.5 KHz Channel Separation------ Off — On
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@i 1oomv | UMT0.0ms Al Chi S 400mV

1
1
Transmitter Frequency Behavior @ 12.5 KHz Channel Separation------ On - Off
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5. LIST OF MEASURING EQUIPMENT

Report No.: LCSA09024031EA

Item Equipment Manufacturer Model No. Serial No. Cal Date Due Date

. 3 2023-10-18 | 2024-10-17

1 MXA Signal Analyzer Agilent N9020A MY49100060 2024-10-08 | 2025-10-07

. 2023-10-18 | 2024-10-17

2 DC Power Supply Agilent E3642A N/A 2024-10-08 | 2025-10-07

3 Temperature & Humidity Baro / / 2024-06-12 | 2025-06-11

Chamber
4 Signal Analyzer R&S SL3 101507 2024-06-06 | 2025-06-05
5 MXG Vector Signal Agilent E4438C MY42081396(6G) | 2024-06-06 | 2025-06-05
Generator

6 ESG Vector Signal Generator Agilent E4438C MY49072627(3G) | 2024-06-06 | 2025-06-05

. 1146.2003K02-10 | 2023-10-18 | 2024-10-17

8 Audio Analyzer R&S upv 1721-UW 2024-10-08 | 2025-10-07
9 EMI Test Software Farad EZ / N/A N/A

. . SIDT

7 3m Semi Anechoic Chamber FRANKONIA SAC-3M 03CHO03-HY 2024-06-06 | 2025-06-05
10 Positioning Controller Max-Full MF7802BS MF780208586 N/A N/A

11 Active Loop Antenna SCHWARZBECK FMZB 1519B 00005 2024-07-13 | 2027-07-12

12 By-log Antenna SCHWARZBECK VULB9163 9163-470 2024-08-03 | 2027-08-02

13 Horn Antenna SCHWARZBECK BBHA 9120D 9120D-1925 2024-07-13 | 2027-07-12

14 Broadband Horn Antenna SCHWARZBECK BBHA 9170 791 2024-07-13 | 2027-07-12

15 Broadband Preamplifier SCHWARZBECK BBV9719 9719-025 2024-07-30 | 2025-07-29

16 EMI Test Receiver R&S ESR 7 101181 2024-06-06 | 2025-06-05

17 RS SPECTRUM ANALYZER R&S FSP40 100503 2024-06-06 | 2025-06-05

g 2023-10-18 | 2024-10-17

18 Low-frequency amplifier SchwarzZBECK BBV9745 00253 2024-10-08 | 2025-10-07

. o . 2023-10-18 | 2024-10-17

19 High-frequency amplifier JS Denki Pte PA0118-43 JSPA21009 2024-10-08 | 2025-10-07

20 6dB Attenuator / 100w/6dB 1172040 2024-06-06 | 2025-06-05

2023-10-18 | 2024-10-17

21 3dB Attenuator / 2N-3dB / 2024-10-08 | 2025-10-07

22 EMI Test Receiver R&S ESPI 101940 2024-06-06 | 2025-06-05

23 Artificial Mains R&S ENV216 101288 2024-06-06 | 2025-06-05

24 10dB Attenuator SCHWARZBECK | MTS-IMP-136 | 261115-001-0032 | 2024-06-06 | 2025-06-05
25 EMI Test Software Farad EZ / N/A N/A
26 Antenna Mast Max-Full MFA-515BSN 1308572 N/A N/A

27 Pulse Limiter R&S ESH3-22 102750-NB 2024-06-06 | 2025-06-05
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