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TEST REPORT

Test Report No. : GTS20200306005-1-6 e an 2
Equipment under Test UHF Wireless Microphone System

Model /Type : ALLAP-W1

Listed Models : UWM-2, WM1, WM2, WM3, UWM1, UWM2, UWMS3, UWM4, UWMS5,

uwmMe, UwM7, UwMs8, UWM9, UWM1Pro, UWM2Pro, UWM3Pro,
UWM4Pro, UWM5Pro, UWM6PTro

Applicant : Shenzhen Yilaisi Electronic Technology Co., Ltd.

Address : 2nd Floor, 2 Building, forth industrial estate, Shanghenglang,
Longhua district, Shenzhen, Guangdong, China

Manufacturer : Shenzhen Yilaisi Electronic Technology Co., Ltd.

Address : 2nd Floor, 2 Building, forth industrial estate, Shanghenglang,
Longhua district, Shenzhen, Guangdong, China

Test Result: PASS

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. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 74: Experimental radio,auxiliary, special broadcast and other program distributional services.
ANSI C63.4-2014: American National Standard for Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

KDB 935210 D05: KDB Publication 935210 D05 Measurements guidance for industrial and non-consumer
signal booster, repeater, and amplifier devices
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2. SUMMARY
2.1. General Remarks

Date of receipt of test sample Mar. 10, 2020
Testing commenced on Mar. 10, 2020
Testing concluded on Mar. 27, 2020

2.2. Product Description

Product Name

UHF Wireless Microphone System

Trade Mark N/A
Model/Type reference ALLAP-W1
List Models UWM-2, WM1, WM2, WM3, UWM1, UWM2, UWM3, UWM4, UWM5, UWMS6,

uwmMm7, UWM8, UWM9, UWM1Pro, UWM2Pro, UWM3Pro, UWM4Pro,
UWMS5Pro, UWMG6Pro

Model Declaration

PCB board, structure and internal of these model(s) are the same, So
no additional models were tested.

Power supply:

DC 3.0V to 2*AA or
DC 5.0V /0.2A to Adapter

UHF Wireless Microphone System(Transmitter)

Frequency Range

538.0-557.6MHz and 566.4-586.0MHz

Channel No.

50 Channels form 538.0-557.6MHz
50 Channels form 566.4-586.0MHz

Modulation Type

FM

Rated Power

15mwW/10mwW

Antenna Description

External Antenna; 0dBi(Max.)

2.3. Equipment Under Test

Power supply system utilised

Power supply voltage

0| 230V /50 Hz O| 120V / 60Hz

0|12V DC 0|24V DC

@ | Other (specified in blank below)

DC 3.0V from battery

2.4. Short description of the Equipment under Test (EUT)

This is a UHF Wireless Microphone System.

For more details, refer to the user's manual of the EUT.
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2.5. EUT operation mode
The EUT has been tested under typical operating condition.

***Note: Only recorded the worst case in this report.

Channel List & Frequency:

Channel A
Channel Frequency(MHz) Channel Frequency(MHz)
01 538.0 26 548.0
02 538.4 27 548.4
03 538.8 28 548.8
24 547.2 49 557.2
25 547.6 50 557.6
Channel B
Channel Frequency(MH2z) Channel Frequency(MHz)
01 566.4 26 576.4
02 566.8 27 576.8
03 567.2 28 577.2
24 575.6 49 585.6
25 576.0 50 586.0
2.6. Block Diagram of Test Setup
EUT DC 3.0V

2.7. Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2AVV4-001 filing to comply with Section 861 of the FCC

Part 74.

2.8. Special Accessories

Manufacturer Description Model Serial Number Certificate

SKF Adapter MR-0501000EU -- SDOC

The adapter is provided by the laboratory.

2.9. Modifications
No modifications were implemented to meet testing criteria.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Global Test Service Co.,Ltd.
No0.7-101 and 8A-104, Building 7 and 8, DCC Cultural and Creative Garden, N0.98, Pingxin North Road,
Shangmugu Community, Pinghu Street, Longgang District, Shenzhen, Guangdong

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS (No. CNAS L8169)

Shenzhen Global Test Service Co., Ltd. has been assessed and proved to be in compliance with CNAS-CLO1

Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025: 2019 General
Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA (Certificate No. 4758.01)
Shenzhen Global Test Service Co., Ltd. has been assessed by the American Association for Laboratory
Accreditation (A2LA). Certificate No. 4758.01.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods - Part 4: Uncertainty in EMC
Measurements” and is documented in the Shenzhen Global Test Service Co.,Ltd. quality system acc. to DIN
EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for Shenzhen GTS laboratory is reported:

Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission 1~18GHz 4.32 dB (1)
Radiated Emission 18-40GHz 5.54 dB (1)
Conducted Disturbance 0.15~30MHz 3.12dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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3.5. Summary of measurement results
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Applied Standard: FCC Part 74

FCC Rules Description of Test Result
FCC Part 74.861(e)(1)(ii) . .
ECC Part 2.1046 Maximum Conducted Output Power Compliant
FCC Part 74.861 (e)(5) : : .
ECC Part 2.1049 Occupied Bandwidth Compliant
FCC Part 74.861 (e)(4) .
FCC Part 2.1055 Frequency error Compliant
FCC Part 74.861(e)(6) Transmitter unwanted emissions(radiated or Compliant
FCC Part 2.1053 conducted) P
FCC Part 2.1049 . . .
ECC Part 2.1047 Modulation characteristic Compliant
FCC Part 74.861 (e)(7) Necessary bandwidth (BN) for analogue Compliant
FCC Part 2.1049 systems P
§15.107(a) - .
§15.207 Conducted Emission Compliant
Remark:
1. The measurement uncertainty is not included in the test result.
2. NA = Not Applicable; NP = Not Performed
3.  Wetested all test mode and recorded worst case in report
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3.6. Equipments Used during the Test
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. : Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ENV216 3560.6550.08 2019/09/20 2020/09/19
LISN R&S ESH2-Z5 893606/008 2019/09/20 2020/09/19
EMI Test Receiver R&S ESPI3 101841-cd 2019/09/20 2020/09/19
EMI Test Receiver R&S ESCI7 101102 2019/09/20 2020/09/19
Spectrum Analyzer Agilent N9020A MY48010425 2019/09/20 2020/09/19
Spectrum Analyzer R&S FSVv40 100019 2019/09/20 2020/09/19
Vector Signal Agilent N5181A MY49060502 | 2019/09/20 | 2020/09/19
generator
Signal generator Agilent E4421B 3610A01069 | 2019/09/20 | 2020/09/19
Climate Chamber ESPEC EL-10KA A20120523 2019/09/20 2020/09/19
Controller EM Electronics Controller EM N/A N/A N/A
1000
Horn Antenna Schwarzbeck BBHA 9120D 01622 2019/09/23 2020/09/22
Beijing Da Ze
Active Loop Antenna Technology ZN30900C 15006 2019/10/12 2020/10/11
Co.,Ltd.
Bilog Antenna Schwarzbeck VULB9163 000976 2019/05/26 2020/05/25
Broadband Horn | gopyyaRzBECK | BBHA 9170 791 2019/09/20 | 2020/09/19
Antenna
Amplifier Schwarzbeck BBV 9743 #202 2019/09/20 2020/09/19
Amplifier Schwarzbeck BBV9179 9719-025 2019/09/20 2020/09/19
Amplifier EMCI EMC051845B 980355 2019/09/20 2020/09/19
Temperature/Humidit | .0 ing CTH-608 02 2019/09/20 | 2020/09/19
y Meter
9SH10-
High-Pass Filter K&L 2700/X12750- KL142031 2019/09/20 2020/09/19
O/0
41H10-
High-Pass Filter K&L 1375/U12750- KL142032 2019/09/20 2020/09/19
O/0
RF Cable(below | HUBER+SUHNE RG214 REO1 2019/09/20 | 2020/09/19
1GHz) R
RF Cable(above | HUBER+SUHNE RG214 RE02 2019/09/20 | 2020/09/19
1GHz) R
Data ac.isition Agilent U2531A TW53323507 | 2019/09/20 | 2020/09/19
Power Sensor Agilent U2021XA MY5365004 2019/09/20 2020/09/19
Test Control Unit Tonscend JS0806-1 178060067 2019/06/20 2020/06/19
Automated flter Tonscend JS0806-F 19F8060177 | 2019/06/20 | 2020/06/19
EMI Test Software Tonscend JS1120-1 Ver 2.6.8.0518 / /
Ver
EMI Test Software Tonscend JS1120-3 25770418 / /
EMI Test Software Tonscend JS32-CE Ver 2.5 / /
EMI Test Software Tonscend JS32-RE Ver 2.5.1.8 / /

Note: The Cal.Interval was one year.




Report No.: GTS20200306005-1-6 Page 10 of 49

4, TEST CONDITIONS AND RESULTS
4.1. AC Power Conducted Emission

TEST CONFIGURATION

Vert. reference
plane

/ EMI receiver
s

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

4 The EUT received DC 5V power, the adapter received AC120V/60Hz or AC 240V/50Hz power through a
Line Impedance Stabilization Network (LISN) which supplied power source and was grounded to the ground
plane.

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

6 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 Side). Two scans were taken: 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.

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

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

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

Limit (dBuV)
Frequency range (MHz) Ouasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

TESTRESULTS

Remark: We measured Conducted Emission at FM mode in AC 120V/60Hz and AC 240V/50Hz, the worst
case was recorded .
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Power supply: AC 120V/60Hz Polarization L
Test Graph
8
—
[ ]
g
3 8
i,
B M '.\"‘
PO et T Wi ety M A
Wl
- IOPEN R """\T " T‘J
0 |
TSR ™ L —a0m
FrequencylHz]
— PK Limit — QP Limit — AN Limit — PK —_

o QP Detector  # AV Detector

1 0.4758 2340 15.62 1024 | 3364 25.86 9641 46.41 2277 | 2055 L1 PASS
2 0.5822 29.19 2143 1022 | 3841 31.65 56.00 46.00 1659 1435 L1 PASS
3 1.1615 23.80 15.38 1021 3411 25.59 56.00 45.00 2189 | 204 L1 PASS
4 1.92588 19.94 11.68 1027 | 3021 22,18 26.00 46.00 2079 | 23839 L1 PASS
] 2.8472 17.61 5.67 1033 | 27594 19.20 26.00 46.00 2806 | 2650 L1 PASS
A 5.0425 13.52 5.3 1034 | 2386 15.68 50.00 50.00 3614 | 34.32 L1 PASS

MNote: 1. Result (dEpY) = Reading (dEWY) + Factor (dB).

2. Factar (dB) = Cable loss (dB) + LISM Factor (dBE).

Power supply: | AC 120V/60Hz Polarization | N
Test Graph
70
[
Su &0
a‘ !n-\_‘_‘_\_‘q
3 %
3w
PN AT A LR V| T .\‘“‘t . WAL T ’
R Y !
20 et ot AL L Ml it o i
0 A W .
fhox i E— S0M
FrequencyiHz]
— PK Limit — QP Limit —— AN Limit — PK — AW

o QPDetecior # A\ Detector

1 0.4691 1946 12.70 1024 | 2970 2294 56.53 46.53 2683 | 2359 R PASS
2 0.6806 2487 18.52 1022 | 3479 2874 56.00 46.00 211 17.26 N PASS
3 1.4609 2241 14.45 1023 | 3264 24.68 56.00 46.00 2336 | 21.32 N PASS
4 2.6748 14.81 2.44 1031 2512 12.78 56.00 46.00 3088 | 3325 N PASS
3 4. 6808 18.74 5.49 1035 | 2909 16.54 56.00 46.00 26 .91 29.16 N PASS
3 10133 1043 -2.74 1060 [ 2103 7.86 50.00 50.00 3897 | 4214 i PASS

Mote: 1. Result (dBuY) = Reading (dBuYv) + Factor (dB).
2. Factor (dB) = Cable loss (dB) + LISN Factar (dB).
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4.2. Transmitter unwanted emissions(radiated or conducted)

TEST CONFIGURATION

Frequency range 9 KHz — 30MHz

Turntable

Loop antenna

EUT [ 3m ——>

0.8 m

Test
Receiver

Ground Plane

—

Coaxial Cable

Frequency range 30MHz — 1000MHz

Turntable

3m

\

Test
Receiver

0.8m

1 |

1imto 4m

1

Ground Plane E

Coaxial Cable :

Frequency range above 1GHz-25GHz

Turntable

Imtodm
l Antenna

‘et Ground Plane

e —

kLt

Above 1GHz only .

Control Room

Measurement

Instrument

[Controlted——

£

|
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TEST PROCEDURE

1. 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 three channels (High, Middle, Low) were
measured with peak detector.

2. 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.

3. 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, And the maximum value of the receiver should be
recorded as (Pr).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an 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 (Pwea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A 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(EIRP)=Pwmea- Pag - Pa + 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.

8. In order to make sure test results more clearly,we set frequency range and sweep time for difference
frequency range as follows table:

RADIATION LIMIT

FCC & IC (according to ETSI EN 300 422-1 V2.1.2 (2017-01))

Max. spurious level
S 47 MHz to 74 MHz
tate 87.5 MHz to 118 MHz Other frequencies All frequencies

174 MHz to 230 MHz < 1000 MHz > 1000 MHz
470 MHz to 862 MHz

Operating 4.0 nW 250 nW 1.00 pw

Standby 2.0nW 2.0nW 20.0 nW

FCC&IC

The mean power of emissions shall be attenuated below the mean output power of the transmitter in
accordance with the following schedule:

On any frequency removed from the operating frequency by
more than 50 percent up to and including 100 percent ofthe 25dB
authorized bandwidth: at least

On any frequency removed from the operating frequency by
more than 100 percent up to and including 250 percent of 35dB
the authorized bandwidth

On any frequency removed from the operating frequency by

more than 250 percent of the authorized bandwidth: at least 43 +10log10 (mean output power in watts) dB
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TEST RESULTS

Remark: We measured Radiated Emission at FM mode from 30MHz to 25GHz and recorded worst case at
High power mode.

Radiated Emissions:

For 30MHz-18GHz

Channel 0/ 538.0 MHz

Horizontal

Test Graph

T
4
30m 1oaM 1G 105 18G
— P it —_— PR Frequancy[Hz]
o K Detactar
1 S37 0936 -10048 A0 62 150 170 Pl Horizontal FASS
z 0742150 -100.55 740 150 70 Pl Horizontal FASS
3 15165231 -05. 6 640 150 32 Pl Horizontal FASS
< 252 2306 -08 6 6.23 150 AG3 Pl Horizontal FASS
5 25001380 -97.7 GE7 150 201 Pi Horiz ontal PASS
5] F22T 455 -94.80 237 150 07 Pl Horizontal FASS

Mote:1. Result (dBpim) = Reading(dBpyin) + Factor (dB) .
2. Factar (dB) = Antenna Fador (dB/m) + Cable lozs (dB) - Pre &mplifier gain (dB).

Vertical

Test Graph

5
30N 100K I 1G 106 1BG
— PR Lirmit —_—PK Fraquuancy|Hz]
o PKDetadar
1 537 2036 -100.39 13.54 1560 21 FK Wertical PASS
z 07451480 -100.05 13.58 1480 z FK Wertical PASS
3 6155231 9785 11.584 150 z PK Wertical PASS
4 2162 g206 R 16.77 1480 28 FK Wertical PASS
4] 258013280 -04.51 13.85 150 21 P Wertical PASS
G T532 7065 -88.54 5.83 1480 71 FK Wertical PASS

Mote: 1. Result (dBpYim) = Reading(dBuyim ) + Factor (dB) .
2. Factor (dB) = Artenna Facor (dB/m) + Cable lozs (dB) - Pre Amplifier gain (dB).
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Channel 0/ 547.6 MHz

Horizontal
Test Graph
20
-
o}~
16
oY ISR SN SN SN AU SO S SEUUNUUSUUNURON SUUNUUNIUNS SURUNUUNE IS SUNURE SUNE MU NN SO0 SNSRI SUSNUURUNU: SRRSO SN SOR
5 7] IS A S I S
: W ] e 1] 1 il ¥ lu wie | "
B ol | L A s JIEm.
1 - L —— [ L et i el NV J o
-6
1) U SN S WO S SR b
100
30M 100K 1G 105 185
= P Lirnit —_— PK Frequancy[Hz]
o K Detachar
1 547 5015 -89.495 5.01 150 127 Pl Horzontal FASS
2 1095 2190 -100.12 7.00 150 1949 P Horzontal PASS
3 649 5299 -894.24 5.83 150 202 Fl Horzontal FASS
4 21902380 -85 53 5.05 150 152 Pl Horzontal FASS
5 AT 74T -85 52 g.12 150 jeul=] Pl Horzontal FASS
] FE5 2871 -04.32 7.87 1460 j=]s] P Haorzontal FASS

Mote: 1. Result (dBpYim) = Reading(dBpyim) + Factor (dB) .
2. Factor (dB) = &ntenna Fador (dBim) + Cable loss (dB) - Pre &mplifier gain (dB).

Vertical

Test Graph

Level[dEm]|
I
=]

B P

20M 100M 1G 105 1B8G

— PR et — Frecpancy[Hz]
o PE Detaar

1 247 .0a55 -89, .43 150 202 Pl Vartical PASS
2 1081 2184 -00.05 11.04 150 132 Pl Wertical PAES
3 1549 5299 -95.84 283 150 191 Pl Wertical PASS
) 21902330 -96.73 16.63 150 250 Pl Vartical PASS
5 2I3T TG -3 67 13.82 150 33 Pl Wertical PAES
=] SE07 2616 -90 62 462 150 21 Pl Vertical PASS

Mote:1. Result (dBEpYim) = Reading(dBpyin ) + Factor (dB) .
2. Factor (dB) = Antenna Factor (dBAn) + Cable oss (dB) - Pre Amplifier gain (dB).
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Channel 0 / 557.6 MHz

Horizontal
Test Graph
20
10}
o}
=16
2o e
S i e i — B TSR - : -
§, 40 ] ] [ ] I 1 e g |8 alg |
I 1 1 N | 1 VO™ W WO Y B P
L | R - - | L I e D el MM
&
l—tee L w .......................................................................................
- M
100
30K 100M 1G 10G 1BG
= Pk Lirmit —PK Freguaney[Hz]
@ K Detactar
1 557 5015 -99.31 602 150 prnl<} Pl Harizontal PASS
2 1122224 -10022 5232 150 e} Pk Harzontal FASS
3 5733347 -a5.00 7485 150 2 Pl Harizontal FASS
4 2231 0462 -89 11 678 150 sl PR Harizontal FPASS
5 FanTasTE -5 .42 F.0z2 150 221 Pl Harizontal PASS
G 3G 503 -94.17 g.03 160 20 FK Huoriz ontal FASS

Mote:1. Result (dBpYvim) = Reading(dBpyim ) + Factor (B .
2. Factar (dB) = Antenna Factor (dB/m) + Cable lozs (dB) - Pre &m plifier gain (dB).

Vertical

Test Graph

Lizwed [d Bem]
b
=]
a1
|

S ——

SN O i A

30K 100M 1G 105 18G

— P Liemit —_— K Frequancy[Hz]
& PE Detaitar

1 5575015 9543 5.40 150 162 Pk Wertical PASS
2 111656231 -00.74 12.01 160 2 PR Wertical PASS
3 BT 3347 8575 .20 150 2 Pk Wertical PASS
4 27921524 95,29 15.08 150 215 Pk Wertical PASS
4 20347870 az2.21 18.32 160 25 PR Wertical PASS
=] 122669533 -840 5.43 150 23 Pk Wertical PASS

Mote:1. Result (dBpY'm) = Reading(dBpYin ) + Factor (dB) .
2. Factor (dB) = Artenna Facor (dBAin) + Cable lozs (dB) - Pre Amplifier gain (dB).
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Channel 0/ 566.4 MHz

Horizontal
Test Graph
20
i0f-
of-
ET
2O ]
— oo B8 00 8 NSRS SO SN S U W
‘E. _a| ] m 14 ] e w b [ NEE [
O Y N 11609 PO I A (17
i #
Fop-—d L H"% SN SRS R
-:ul_‘ff elie s . L o8 SSSSSSSSSSNUSSSSSSSUN UNNESSSSON USNSSUSN WSS NSNS SN SUN NS SUN SS———
100
30K 100M 1G 105 1BG
— P Lt — Fresquancy[Hz]
a K Detachar
1 566 5173 -101.46 3487 1560 184 Pk Harizontal FASS
z 1132 6265 -100 56 13.80 150 ] P Harizontal PASS
3 1707 3H5 -a7.81 798 150 294 Pk Horizontal FASS
4 H26 1662 -85 60 495 150 30 PR Hariz ontal PASS
5 TA30 5861 2344 7.58 150 82 P Harizontal PASS
G o627 5265 -91.14 665 1560 298 P Harizontal FASS

Mote:1. Result (dBpYim) = Reading(dBpin 1 + Factor (dB) .
2. Factor (dB) = Antenna Fador (dBin) + Cable loss (dB) - Pre &m plifier gain (dB).

Vertical

Test Graph

2n

e o oy
100!
30K el G lec)
— PR Limet —_— PK Freapusncy[Hz]

& PK Detacmar

1 S00.3233 =102 80 471 150 158 Pk Mertical PASS
2 11326265 295 14.77 150 2 PR “ertical PASS
3 17005401 295 67 10.47 150 2 Pk Mertical PASS
) 22850530 2702 1916 150 140 PR “ertical PASS
5 2232 O6E6E 05 567 16.72 160 2 PR Wertical PASS
=] 7a30 5561 -85 97 743 180 195 PR Wertical PASS

Mote:1. Result (dBpYim) = Reading(€Bp%/m ) + Factor (dB) .
2. Factor (dB) = &rtenna Fador (dBim) + Cable loss (dB) - Pre Am plifier gain (dB).
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Channel 0/ 576.0 MHz

Horizontal

Test Graph

= o
100
3 100K 1G 105
— PR Lt —_— P Freacpuancy[Hz]
& PK Detedtor

1 576 .0252 -100 56 5.21 150 75 Fl Horiz ontal FASS
2 1152 0306 =100 59 569 150 40 F Horiz ontal FASS
3 1727 7455 -898.01 459 150 32 FK Horiz ontal PASS
<4 2302 4505 -g5 52 4.9 150 G0 F Horiz ontal FASS
5 22805751 -85.498 7587 150 40 P Haoriz ontal FASS
=} 24552911 -2 12 5.69 150 28 P Horiz ontal PASS
Maote:1. Result (dBp%im) = Reading(dBpYim ) + Factor (dB) .
2. Factor (dB) = Antenna Factor (dBin) + Cable loss (dB) - Pre A plifier gain (dB).
Vertical
Test Graph
20
A0 |-
ol
-
E
4 -m0y
g
7o}
-y}
R ==
100
30M 100M 1G 106G 1B8G
— Pl et —_— Firiacpisney[Hz]
a K Detactar
1 576 0252 -09.05 7.10 150 a5 Pl Vertical FASS
z 1153 0306 -89 .52 1288 150 2 Pl Wertical FPASS
3 1727 7455 -95.65 11.80 150 2 Fl Wertical FASS
4 2302 4505 -82 . £.60 150 155 Pl Vertical PASS
5 SRE0 4761 -06 .51 .25 1450 2 Fl Vertical FASS
=] o4 3283 -g91.85 .26 150 214 PK Wertical PASS

Mote:1. Result (dBpY'm) = Reading(dBpyim ) + Factor (dB) .

2. Factor (dB) = Antenna Fador (dBm) + Cable loss (dB) - Pre Amplifier gain (dB).
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Channel 0 / 586.0 MHz

Horizontal

Test Graph

H
g
100
30K 100K 15 105G 1BG
— P Lirrit —_PK Fracusancy[Hz]
& K Detactar

1 Sof.o22 09,28 2.61 150 245 FPK Horizontal PASS
2 117003240 -09.78 10.92 150 231 FPK Horizontal PASS
3 1761 7524 08.35 10.07 150 150 FPK Horizontal FASS
4 2031 5863 0555 527 150 jil] FPK Horizontal FASS
5 7032 2065 -03.55 552 150 237 FPK Horizontal FASS
=] TE17 7235 0420 6.25 150 208 PK Horizontal PASS

Mote:1. Result (dBpim) = Reading(dBp'im’ + Factor (dB) .
2. Factor (dB) = Antenna Facor (dBim) + Cable loss (dB) - Pre &m plifier gain (dB).

Vertical

Test Graph

20

20M 10aM G 103 185G
— P Lt —_— P Fraquancy[Hz]
a Deactar
1 S05.0212 -100.71 2.21 150 258 P K “Wertical PASS
2 M73 4347 -99.24 5.95 150 2 PK Wertical PASS
2 17549510 -95.649 257 150 255 PK Wertical PASS
4 2342 2687 -05.06 15.19 150 203 P K Wertical PASS
5 29247280 -97.10 16.76 150 17 P K “Wertical PASS
=} TG17 7238 -94.28 72 150 163 Fl Wertical FASE

Mote:1. Result (dBpYm) = Reading(dBp%im ) + Factor (dB) .
2 Factor (dB) = Antenna Fador (dBAn) + Cable loss (dB) - Pre &m plifier gain (dB).
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4.3. Maximum Peak Output Power

Measurement description

Two traces are captured to show the difference between input- and output signals and to measure the
effective output power of the device. Trace 1 shows the measurement results of the output signal and trace 2
shows the measurement results of the input signal. Marker D2 in the plots shows the difference between the
input and the output signal

Measurement
Measurement parameter

Detector: Peak (worst case) / Average (RMS)
Sweep time: Auto / 20s
Resolution bandwidth: > emission bandwidth
Video bandwidth: > resolution bandwidth
Span: > 2 times emissions bandwidth
Trace mode: Max. hold

Peak: Unmodulated

carrier
RMS:

Modulate the transmitter with a 2.5 kHz tone at a
level 16 dB higher than that required to produce a
frequency deviation of + 75 kHz, or to produce
50% of the manufacturer’s rated deviation,
whichever is less.

EUT configuration:

Limits

FCC&IC

470 MHz to 608 MHz 250 mW (average) / 24 dBm (average)

Test result

The EUT was programmed to be in continuously transmitting mode.
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High Power
Mea§ured Mea;ured Limits
Test Mode Channel SIS e JERIITIL Average Verdict
(MHz) Peak Average (dBm)
Power(dBm) | Power(dBm)
01 538.0 11.241 /
FM 25 547.6 11.268 / 24 PASS
50 557.6 11.072 /
High Power
Measured Measured Limits
Frequency Maximum Maximum .
Test Mode Channel (MHz2) Peak Average A(\(/je;ra;\%e Verdict
Power(dBm) | Power(dBm)
01 566.4 11.235 /
FM 25 576.0 11.824 / 24 PASS
50 586.0 11.525 /
Low Power
Mea;ured Meagured Limits
Test Mode Channel B IENE] ST SEAITL Average Verdict
(MHz) Peak Average (dBm)
Power(dBm) | Power(dBm)
01 538.0 8.302 /
FM 25 547.6 8.691 / 24 PASS
50 557.6 8.311 /
Low Power
Mea_sured Mea_sured Limits
Test Mode | Channel Frequency Maximum Maximum Average Verdict
(MHz) Peak Average (dBm)
Power(dBm) | Power(dBm)
01 566.4 8.927 /
FM 25 576.0 8.198 / 24 PASS
50 586.0 8.176 /
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Maximum Peak Output Power

High Power

Channel A Channel B

[ Keysight Spectrum Analyzer - Swept SA [ Keysight Spectrum Analyzer - Swept SA
i r i ®

]

Marker 1 537.991000000 MHz Avg Type: Log-Pwr Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>1001100 PNO: fast (1) Trig: Free Run AvglHold:>100100

IFGain:Low #Atten: 30 dB E salectTm:e. IFGain:Low #Atten: 30 dB seucﬂ-m.
Mkr1 537.981 MHz ; Mir1 566.397 MHz 1
Refoftodd 11.241 dBm Ref 20,00 dBm 11.235 dBm

i

Clear Write Clear Write

Trace Average Trace Average

B et A L STXREV I

\ﬁ!wElurt’
Trace On

View Blank »
Trace On

Center 538.000 MHz Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Center 566.400 MHz Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Channel 1 /538.0 MHz Channel 1 / 566.4MHz

- 7

Avg Type: Log-Pwr T
ROt Fast Ly Trig: FreeRun Avg[Hold:>100100 e [}
IFGain:Low #Anen: 30 dB P

Ref Offset 9 dB Mkr1 547.579 MHz, 1

Ref 20.00 dBm 11.268 dBm

[ Kereight Spectrum Anslyzer - Swept 54
g =

A aton
Avg Type: Log-Pwr
seleclTraoe. PNO: Fast Lp 17ig: Free Run AvglHold:>100100

IF Gain:Low #Aten: 30 dB SeleclTrace’
Ref Offset dB Mkr1 575.988 MHz f

Ref 20.00 dBm 11.824 dBm

Clear Write
Clear Write

Trace Average
Trace Average

k‘-mu.ﬂ--\l oAl
Mt s gt

ViewBlank |
Trace On ViewBlank

Trace On

Center 547.600 MHz ‘Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Center 576.000 MHz Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

sTATUS

Channel 25/ 547.6 MHz Channel 1/576.0 MHz

[ Keysight Spectrum Anslyzes - Swept 4
0 "

)

Marker 1 586.000000000 MHz g Type:Log P
Ph el Trig: Free Run AvglHold:>1001100

Vs Low *_#Amen: 30.dB SelectTrace,
Select Trace Ref Offsetd dB Mkr1 586.000 MHz 1
1" . Ref 20.00 dBm 11.525 dBm

[ Feysight Spectrum Analyzes - Swept SA
i

A
Avg Type: Log-Pwr
PNO: Fast g Trig: Free Run Avg|Hold:>100100
IFGain:Low __ #Atten: 30 4B

Mkr1 557.576 MHz
;;'r0£3:g§n1 11.072 dBm

Clear Write
Clear Write

Trace Average
Trace Average

e
R e Pt
ettt b it Pt linsmnesginehs

View Blank o
Trace On

View Blank -
Trace On

Center 526.000 MHz Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Center 557.600 MHz Span 3.000 MHz
#Res BW 300 kHz #BW 1.0 MHz Sweep 1.000 ms (1001 pts)

Channel 50 / 557.6 MHz Channel 1 /586.0 MHz
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Maximum Peak Output Power

Low Power

Channel A Channel B

[ Feysight Spectrum Analyzes - Swept SA
i

[ Werught Spectrum Analyze - Swept SA
At ] = T Autcn
- Avg Type: Log Pwr 7 Marker 1 566.397000000 MHz Avg Type: Log Pwr
NG Tast o, Trig: Free Run AvglHold:>100100 Fast T Trig: Free Run AvglHold:>1001100
IFGain:Low #Aren: 30 dB IFGain:Low #Atten: 30 dB
- 2 Next Peak
Ref Offset9 4B ‘ 1 Ref Offsetd dB Mkr1 566.397 MHz

Ref 20.00 dBm . / Ref 20.00 dBm 8.927 dBm

Clear Write Next Pk Right
Trace Average Next Pk Left

Marker Deita

et Al P S Sl LA Mttt

View Blank -
Trace On

Mkr—RefLvl

Center 538.000 MHz Span 3.000 MHz Center 566.400 MHz Span 3.000 MHz
#Res BW 300 kHz #BW 1.0 MHz Sweep 1.000 ms (1001 pts) #Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Channel 1 /538.0 MHz Channel 1 / 566.4MHz

[ Keysignt Spectrum Analyzer - Swept 54
i "

4
Marker 1 575.088000000 MHz g Typs: Log-Pwr
PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB o
SelectTrace, Ref Offset9 dB Mkr1 575.988 MHz NextPeak

1 Ref 20.00 dBm 8.198 dBm

[ Keysight Spectrum Analyzer - Swept SA
4 &

L I
Marker 1 547.579000000 MHz Avg Type: Log-Pwr
PNO: Fast Ly T7ig: Free Run Avg|Held:> 1001100

IFGain:Low #Atten: 30 4B

3LPMMar 16, 2020

. Mkr1 547.579 MHz
Ref Offset9 dB
Ref 20.00 dBm 8.691 dBm

Next Pk Right
Clear Write

Next Pk Left
Trace Average

Marker Deita

by
PR S

A
W Aresdotadiopi Ao A b

Mkr—RefLvil

VlewElark.
Trace On

Center 576.000 MHz Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Center 547.600 MHz Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Channel 25/ 547.6 MHz Channel 1/576.0 MHz

[ et soecrom Rt Swept o
o = A
T Avg Type: Log-Pwr
Marker 1 557576000000 MHz Avg Type: Log-Pwr T Ere T AvgiHiokd>1001 00
PNO: Fast g Trig: Free Run Avg|Hold:>1001100 tten: 30 dB Select Trace,
IFGain:L #Atten: 30 dB 0
i Select Trace | Ref Offsetd dB Mkr1 586.000 MHz, 1

Ref 20.00 dBm 8.176 dBm

[ Veymght Spectrum Anaher - Swepl S5
i " A

PNO: Fast (y)
IFGain:Low

Ref Offset9 dB ‘ 1
Ref 20.00 dBm

Clear Write
Clear Write

Trace Average
Trace Average

YRt oty s

.
b Mot i,
View Blank
Trace On

\ﬁ!wElurt’
Trace On

Center 586.000 MHz Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Center 557.600 MHz Span 3.000 MHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Channel 50 / 557.6 MHz Channel 1 /586.0 MHz
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4.4. Occupied bandwidth and Emission Mask

Measurement description

Two traces are captured to show the difference between input- and output signals and to measure the
effective bandwidth of the output signal. Trace 1 shows the measurement results of the output signal and
trace 2 shows the measurement results of the input signal.

Measurement
Measurement parameter
Detector: Peak
Sweep time: Auto

Resolution bandwidth:

1 % to 5 % of the occupied bandwidth

Video bandwidth:

3 x resolution bandwidth

Span: 2 x emission bandwidth
Trace mode: Max. hold

5 - . .
Analyzer function: 99% power occupied bandwidth function
EUT: Modulated signal with max. frequency deviation

TEST RESULTS

High Power
. Frequency 99% Limits
Hee ) aie (MH2) Bandwidth(KHz) (KH2) ~eeul
538.0 68.187 PASS
FM 547.6 68.242 200 PASS
557.6 69.979 PASS
High Power
. Frequency 99% Limits
Lo L arler) (MHz2) Bandwidth(KHz) (KH2) el
566.4 67.560 PASS
FM 576.0 67.685 200 PASS
586.0 67.888 PASS
Low Power
: Frequency 99% Limits
e e (MHz2) Bandwidth(KHz) (KH2) el
538.0 67.789 PASS
FM 547.6 67.804 200 PASS
557.6 68.182 PASS
Low Power
. Frequency 99% Limits
HeeL arier (MHz2) Bandwidth(KHz) (KH2) el
566.4 67.997 PASS
FM 576.0 68.245 200 PASS
586.0 68.124 PASS
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99% Bandwidth

High Power

Channel A

Channel B

[ Keysight Spectrum Analyzer - Occupied BW
R

Center Freq 538.000000 MHz

=
#AFGainLow

Ref 20.00 dBm

Center 538 MHz
#Res BW 3 kHz

Occupied Bandwidth

¥ Trig: Free Run

A
Center Freq;: 538.000000 MHz

#Atten: 30 dB

#VBW 10 kHz

Total Power

68.187 kHz

Transmit Freq Error
x dB Bandwidth

-6.713 kHz
73.01 kHz

% of OBW Power
x dB

Avg|Hold:>10/10

[ Keysight Spectrum Analyzer - Occupied B
R

Radio Std: Non Frequency

Center Freq 566.400000 MHz
Radio Device: BTS

Ref 20,00 dBm

Center 566.4 MHz
#Res BW 3 kHz

Occupied Bandwidth

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS =

#FGain:Low

5
Center Freq: 566.400000 MHz

M Trig: FreeRun AvglHold:>1010
#Atten: 30 dB

10:07:05 P Mar 16, 2020
Radio Std: None

Radio Device: BTS

#VBW 10 kHz

Total Power 4.70 dBm

67.560 kHz

-7.307 kHz
72.41 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS.

Frequency

CHO1

CHO1

Ref 20.00 dBm

Occupied Bandwidth

Center Freq: 547 600000 MHz
AvglHold:>10/10

#VBW 10 kHz

Total Power

68.242 kHz

Transmit Freq Error
x dB Bandwidth

-7.041 kHz
72.92 kHz

% of OBW Power
x dB

STATUS

[ Keysight Spectrum Analyzer - Occupied B
R

Center Freq 576.000000 MHz
Radio Device: BTS

Ref 20.00 dBm

Span 300 kHz
Sweep 31.67 ms|

9.11 dBm Occupied Bandwidth

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

-
#AFGain:Low

& 10:10:14 PhiMiar 16,2020
Center Freq: 576.000000 MHz Radio Std: None
¥ Trig: Free Run AvglHeld:>1010

#Aten: 30 dB Radio Device: BTS

‘Span 300 kHz,
#VBW 10 kHz Sweep 31.67 ms|

Total Power 4.39 dBm

67.685 kHz

-7.784 kHz
72.06 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Trace/Detector

CH25

CH25

[ Keysight Spectrum Anabzer - Occupied BW
3 C

Cener Freq 557.600000 MHz

=
AFGain:Low

Ref 20.00 dBm

Occupied Bandwidth

#Atten: 30 dB

Center Freq: 557600000 MHz
Trig: Free Run

#VBW 10 kHz

Total Power

67.979 kHz

Transmit Freq Error
x dB Bandwidth

-6.684 kHz
73.01 kHz

% of OBW Power
x dB

AvglHold:>10/10

08:15:37 P Mar 16, 2020

Radio Std: None Frequency

Radio Device: BTS

Ref 20,00 dBm

4.22 dBm Occupied Bandwidth

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

)
AF Gain:Low

£ 10:06:24 PMMar 16, 2020
Center Freq: 586.000000 MHz Radio Std: None
Trig: Free Run Avg|Hold:>1010

#Atten: 30 4B Radio Device: BTS

‘Span 300 kHz,

#VBW 10 kHz Sweep 31.67 ms)

Total Power 4.85 dBm

67.888 kHz

-7.986 kHz
72.90 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Frequency

CH50

CH50
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99% Bandwidth

Low Power

Channel A

Channel B

[ Keysight Spectrum Analyzer - Occupied BW
R

Center Freq 538.000000 MHz

=
#AFGainLow

Ref 20.00 dBm

Center 538 MHz
#Res BW 3 kHz

Occupied Bandwidth

67.789 kHz
-6.784 kHz
72.79 kHz

Transmit Freq Error
x dB Bandwidth

¥ Trig: Free Run

08:19:53 PH b

Radic Std: Non Frequency

Y
Center Freq: 538.000000 MHz
Avg|Hold:>10/10

#Atten: 30 dB Radio Device: BTS

Span 300 kHz

#VBW 10 kHz Sweep 31.67 ms

Total Power -1.23 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

[ Keysight Spectrum Analyzer - Occupied B
R

Center Freq 566.400000 MHz

#FGain:Low

Ref 20,00 dBm

Center 566.4 MHz
#Res BW 3 kHz

Occupied Bandwidth

5
Center Freq: 566.400000 MHz

M Trig: FreeRun AvglHold:>1010
#Atten: 30 dB

10:02:21 P Mar 16, 2020

Radio Std: None

Radio Device: BTS

#VBW 10 kHz

Total Power 2.64 dBm

67.997 kHz

Transmit Freq Error
x dB Bandwidth

-7.126 kHz
72.99 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS.

Frequency

CHO1

CHO1

Ref 20.00 dBm

Occupied Bandwidth

67.804 kHz
-7.004 kHz
72.77 kHz

Transmit Freq Error
x dB Bandwidth

Frequency

& 562033 PH N
H: Radio Std: N

AvglHold:>10/10

Radio Device: BTS

#VBW 10 kHz

Total Power -2.48 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS

[ Keysight Spectrum Analyzer - Occupied B
R T

Center Freq 576.000000 MHz

-
#AFGain:Low

Ref 20.00 dBm

Occupied Bandwidth

.Y 10:00:00 EvMar 16, 2020
Center Freq: 576.000000 MHz Radio Std: None
¥ Trig: Free Run AvglHeld:>1010

#Aten: 30 dB Radio Device: BTS

‘Span 300 kHz,
#VBW 10 kHz Sweep 31.67 ms|

Total Power 2.34 dBm

68.245 kHz

Transmit Freq Error
x dB Bandwidth

-7.434 kHz
73.14 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB

CH25

CH25

[ Keysight Spectrum Anabzer - Occupied BW
3 C

=
AFGain:Low

Ref 20.00 dBm

Occupied Bandwidth

68.182 kHz
-6.805 kHz
72.96 kHz

Transmit Freq Error
x dB Bandwidth
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v 08:16:04 PH Mar 16, 2020
Center Freq: 557.600000 MHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10

Radio Device: BTS

Span 300 kHz

#VBW 10 kHz Sweep 31.67 ms

Total Power 3.33 dBm

% of OBW Power
x dB

99.00 %
-26.00 dB

)
AF Gain:Low

Ref 20,00 dBm

Occupied Bandwidth

E 10:03:15 PM Mar 16, 2020
Center Freq: 586.000000 MHz Radio Std: None
Trig: Free Run Avg|Hold:>1010

#Atten: 30 4B Radio Device: BTS

‘Span 300 kHz,

#VBW 10 kHz Sweep 31.67 ms)

Total Power 2.97 dBm

68.124 kHz

Transmit Freq Error
x dB Bandwidth

-7.809 kHz
73.11 kHz

% of OBW Power
x dB

99.00 %
-26.00 dB
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4.5. Frequency Stability

Test Requirement:FCC CFR 47 Part 74.¢e) 4)

Test Method:FCC CFR 47 Part 2.1055

Requirements:+/-50 ppm

(e) For low power auxiliary stations operating in the bands allocated for TV broadcasting, the following
technical requirements apply:

(4) The frequency tolerance of the transmitter shall be 0.005 percent.

Test Procedure:

Frequency stability versus Environmental Temperature

The equipment under test was connected to an external DC power supply and the RF output was connected
to a frequency counter via feed through attenuators.

The EUT was placed inside the temperature chamber. After the temperature stabilized for approximately 20
minutes, the frequency of the output signal was recorded from the counter.

Frequency Stability versus Input Voltage

At room temperature (25 + 5°C), an external variable DC power supply was connected to the EUT. The
frequency of the transmitter was measured for 115%, 100% and 85% of the nominal operating input voltage.
For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating end
point which shall be specified by the manufacturer.

DUMMY
MICROPHONE

STANDARD
TRANSMITTER RF
UNDER TEST P TRANSMITTER —®  coUNTER

LOAD
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TESTRESULTS

High Power

Assigned Frequency: 538.000 MHz

Environment Temperature| Power Supplied Frequency Measure with Time Elapsed

(°C) (Vdc) Total emission within +/- 26.90 kHz

50 3.0 +8.5

40 3.0 +7.3

30 3.0 +5.2

20 3.0 +3.2

10 3.0 -0.7

0 3.0 -2.6
-10 3.0 -3.1
-20 3.0 -4.7
-30 3.0 -5.4

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

({9) (Vdc) Total emission within Max +/- 26.90 kHz
25 3.0 +1.2
25 2.7 -15
25 2.7 -1.9
High Power

Assigned Frequency: 547.600 MHz

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

(°O) (Vdc) Total emission within +/- 27.38 kHz

50 3.0 +8.9

40 3.0 +7.6

30 3.0 +5.5

20 3.0 +4.2

10 3.0 -0.7

0 3.0 -1.3
-10 3.0 -2.7
-20 3.0 -3.9
-30 3.0 -4.5

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

(°C) (Vdc) Total emission within Max +/- 27.38 kHz
25 3.0 +2.5
25 2.7 -1.8
25 2.7 2.7
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High Power
Assigned Frequency: 557.600 MHz
Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) Total emission within +/- 27.88 kHz
50 3.0 +8.6
40 3.0 +7.5
30 3.0 +6.4
20 3.0 +4.5
10 3.0 34
0 3.0 -1.7
-10 3.0 -25
-20 3.0 -3.7
-30 3.0 -4.9
Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
({9) (Vdc) Total emission within Max +/- 27.88 kHz
25 3.0 +1.6
25 2.7 -2.3
25 2.7 -3.4
High Power

Assigned Frequency: 566.400 MHz

Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) Total emission within +/- 28.32 kHz
50 3.0 +8.8
40 3.0 +7.6
30 3.0 +5.3
20 3.0 +3.4
10 3.0 -0.7
0 3.0 -1.6
-10 3.0 -2.7
-20 3.0 -3.9
-30 3.0 -5.5
Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) Total emission within Max +/- 28.32 kHz
25 3.0 +1.7
25 2.7 2.1
25 2.7 -25
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High Power

Assigned Frequency: 576.000 MHz

Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) Total emission within +/- 28.80 kHz

50 3.0 +7.8

40 3.0 +6.3

30 3.0 +3.7

20 3.0 +2.2

10 3.0 -1.0

0 3.0 -2.4

-10 3.0 -2.9

-20 3.0 -3.3

-30 3.0 -4.7
Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) Total emission within Max +/- 28.80 kHz

25 3.0 +2.5

25 2.7 -1.9

25 2.7 2.7

High Power

Assignhed Frequency: 586.000 MHz

Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) Total emission within +/- 29.30 kHz

50 3.0 +7.2

40 3.0 +6.3

30 3.0 +5.2

20 3.0 +2.8

10 3.0 -14

0 3.0 -3.6

-10 3.0 -4.1

-20 3.0 -4.9

-30 3.0 -5.8
Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) Total emission within Max +/- 29.30 kHz

25 3.0 +1.4

25 2.7 -1.7

25 2.7 -2.2
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Low Power
Assigned Frequency: 538.000 MHz
Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
(°O) (Vdc) Total emission within +/- 26.90 kHz
50 3.0 +8.9
40 3.0 +7.5
30 3.0 +5.3
20 3.0 +2.2
10 3.0 -1.3
0 3.0 -2.6
-10 3.0 -3.3
-20 3.0 -3.8
-30 3.0 -4.6
Environment Temperature| Power Supplied Frequency Measure with Time Elapsed
(°C) (Vdc) Total emission within Max +/- 26.90 kHz
25 3.0 +1.6
25 2.7 -2.2
25 2.7 -2.7
Low Power

Assigned Frequency: 547.600 MHz

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

(°C) (Vdc) Total emission within +/- 27.38 kHz

50 3.0 +7.9
40 3.0 +6.8
30 3.0 +5.5
20 3.0 +1.8
10 3.0 -1.5
0 3.0 -2.4
-10 3.0 -4.7
-20 3.0 -4.9
-30 3.0 -5.3

Environment Temperature| Power Supplied Frequency Measure with Time Elapsed

(°O) (Vdc) Total emission within Max +/- 27.38 kHz
25 3.0 +2.3
25 2.7 -15
25 2.7 2.4
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Low Power

Assigned Frequency: 557.600 MHz

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

(°O) (Vdc) Total emission within +/- 27.88 kHz

50 3.0 +8.1

40 3.0 +6.9

30 3.0 +5.5

20 3.0 +4.2

10 3.0 -1.2

0 3.0 -2.5
-10 3.0 -2.8
-20 3.0 -3.7
-30 3.0 -4.9

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

({9) (Vdc) Total emission within Max +/- 27.88 kHz
25 3.0 +1.4
25 2.7 2.1
25 2.7 -2.5
Low Power

Assigned Frequency: 566.400 MHz

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

(°C) (Vdc) Total emission within +/- 28.32 kHz

50 3.0 +7.9

40 3.0 +6.3

30 3.0 +6.5

20 3.0 +5.7

10 3.0 -4.5

0 3.0 -3.7
-10 3.0 -4.8
-20 3.0 -5.7
-30 3.0 -5.9

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

(°C) (Vdc) Total emission within Max +/- 28.32 kHz
25 3.0 +2.7
25 2.7 -2.3
25 2.7 -3.5
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Low Power

Assigned Frequency: 576.000 MHz

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

(°O) (Vdc) Total emission within +/- 28.80 kHz

50 3.0 +8.6

40 3.0 +6.9

30 3.0 +5.3

20 3.0 +4.2

10 3.0 -3.7

0 3.0 -4.7
-10 3.0 -5.2
-20 3.0 -5.6
-30 3.0 -5.9

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

({9) (Vdc) Total emission within Max +/- 28.80 kHz
25 3.0 +2.7
25 2.7 -2.3
25 2.7 -2.9
Low Power

Assigned Frequency: 586.000 MHz

Environment Temperature

Power Supplied

Frequency Measure with Time Elapsed

(°C) (Vdc) Total emission within +/- 29.30 kHz

50 3.0 +8.3
40 3.0 +6.6
30 3.0 +6.1
20 3.0 +4.2
10 3.0 -3.7
0 3.0 -4.2
-10 3.0 -4.8
-20 3.0 -5.4
-30 3.0 -6.7

Environment Temperature| Power Supplied Frequency Measure with Time Elapsed

(°O) (Vdc) Total emission within Max +/- 29.30 kHz
25 3.0 +3.1
25 2.7 -25
25 2.7 -3.6

Battery end point: 2.7Vdc

The results: The unit does meet the FCC requirements.
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4.6. Modulation Characteristics

Test Requirement:FCC CFR 47 Part 74.¢e) 3)

Test Method:FCC CFR 47 Part 2.1047 & TIA/EIA 603 E 2016:Land Mobile FM or PM Communications
Equipment Measurement and Performance Standards

Requirements:

(e) For low power auxiliary stations operating in the bands allocated for TV broadcasting, the following
technical requirements apply:

(3) Any form of modulation may be used. A maximum deviation of £75 kHz is permitted when frequency
modulation is employed.

Test Procedure:

Audio Frequency Response

The RF output of the transceiver was connected to the input of FSP 30 with FM deviation module through
sufficient attenuation so as not to overload the meter or distort the reading. An audio signal generator was
connected to the audio input of microphone.

The audio signal input level was adjusted to obtain 20% of the maximum rated system deviation at 1 kHz, and
recorded as DEV REF . With the audio signal generator level unchanged, set the generator frequency
between 100 to 5000 Hz. The transmitter deviations (DEV FREQ ) were measured and the audio frequency
response was calculated as 20log10 [DEV FREQ / DEV REF ]

DUNMY < AUDIO
MICRCPHONE GENERATOR

v

STANDARD
TRANSMITTER TEST
UNDER TEST > TR’“‘"L‘%':;:STER —®  RECEIVER

The plot(s) of Audio Frequency Response is presented hereinafter as reference.

10
—+-
o <+ -
D T T T
-5
—10
—15
20
-25
100 300 200 1000 2500 3000 BH000 10k 15k 20k
H=

0dB=10mV at 1kHz (20% of the maximum rated systemdeviation).
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1. Adjust the transmitter per the manufacturer's procedure for full rated system deviation.

Set the test receiver to measure peak positive deviation. Set the audio bandwidth for <0.25 Hz to 215,000
Hz. Turn the de-emphasis function off.
2. Apply a 1000 Hz modulating signal to the transmitter from the audio frequency generator, and adjust the

level to obtain 60% of full rated system deviation.

3. Increase the level from the audio frequency generator by 20 dB in one step (rise time between the 10% and
90% points shall be 0.1 second maximum).

4. Measure both the instantaneous and steady-state deviation at and after the time of increasing the audio
input level.

5. With the level from the audio frequency generator held constant at the level obtained in step e), slowly vary

the audio frequency from 100 to 15k Hz and observe the steady-state deviation. Record the maximum

deviation.

Test at five different modulating frequencies (100Hz ,300Hz, 500Hz, 1KHz, 2.5kHz, 5kHz, 10kHz,15kHz), the

DUMMY AUDIO
MICROPHONE GENERATOR
STANDARD
TRANSMITTER
UNDER TEST TRANSWLTER

output level of the audio generator was varied up to 1V and the FM deviation level was recorded.

Positive peak deviation:

40.0

30.0

20.0

kHz

10.0

—e— 100Hz
—B— 300Hz
500Hz
1kHz
—%— 2. 5kHz
—&— 5kHz
—— 10kH=z
15kH=

-20dB

-10dB

0 +10dB
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4.7. Necessary bandwidth (BN) for analogue systems

Measurement
Measurement parameter
Detector: Peak - Quasi Peak / Average
Sweep time: Auto
Resolution bandwidth: 1 kHz
Video bandwidth: 1 kHz
Span: Fc-1MHz to fc+1MHz(2MHz)
Trace mode: Max Hold
LIMIT
FCC&IC
Signal within the spectrum mask:
0dE
Unmadislated
IJ 0 carrer
reference
.20
fic« 0,358 fc+ 0,358
-30)

| \ s
[ \ «

-E0
€ 8 1> e
-80
- il 90
__q.-_'][:.
/ - B
fe-1MHz fc-B fc- = fc K+ = fc+B I+ 1MHZ

“

fe = Transmitter carrier frequency
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High Power

Channel A

Reference Level Necessary bandwidth
Spectrum | = |[spectrum ) [
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High Power

Channel B

Reference Level Necessary bandwidth
Spectrum | = |[spectrum ) [
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Low Power

Channel A

Spectrum | = |[spectrum ) [
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Channel B

Spectrum = [[ spectrum =
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5. TEST SETUP PHOTOS OF THE EUT

Photo of Radiated Emissions Measurement
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Photo of Conducted Emission Measurement

Fig. 3
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INTERNAL PHOTOS OF THE EUT

6. EXTERNAL AND

6.1.External photos of the EUT
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6.2.Internal photos of the EUT
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