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TEST REPORT DECLARATION

Applicant : DongGuan RuiBo Electronic Technology Co., Ltd

Office Building A, Building A, Beizha Oriental Commercial Building, Humen Town,
Dongguan City, Guangdong Province, 1602

Manufacturer : DongGuan RuiBo Electronic Technology Co., Ltd
Office Building A, Building A, Beizha Oriental Commercial Building, Humen Town,

Address

Address Dongguan City, Guangdong Province, 1602
EUT Description . Wireless Transmitter

(A) Model No. . LK-GT6M

(B) Trademark . ANNNWZZD

Measurement Standard Used:

FCC Rules and Regulations Part 15 Subpart C Section 15.236
ANSI C63.10-2013

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine the maximum
emission levels emanating from the device. The maximum emission levels are compared to the FCC Part 15
Subpart C limits both conducted and radiated emissions. The test results are contained in this test report and
Shenzhen Alpha Product Testing Co., Ltd. is assumed of full responsibility for the accuracy and completeness
of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above standards.

This report applies to above tested sample only. This report shall not be reproduced in parts without written
approval of Shenzhen Alpha Product Testing Co., Ltd.

Tested by (hame + signature).............: IIS:ona;F;rr]]zineer [/w(ad ?“ ?

. Simple Guan
Approved by (name + signature).......: Projzct Manager W

Date of issU€...... ...ccooeiiniiii July 13, 2021
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1. Summary Of Standards And Results

1.1.Description of Standards and Results

The EUT have been tested according to the applicable standards as referenced below:

Test Item Test Requirement | Standards Paragraph Result
RF Power Output FCC PART 15 15.236(d)(2) P
Occupied Bandwidth FCC PART 15 15.236(f)(2) P
15.236(g),
Emission Mask FCC PART 15 8.3 of ETSI EN 300 P
422-1V1.4.2 (2011-08)
15.236(9),
Radiated Spurious Emission FCC PART 15 8.4 of ETSI EN 300 P
422-1V1.4.2 (2011-08)
Line Conducted Emissions FCC PART 15 15.207 P
Frequency Stability vs.
Temperature
perarre FCC PART 15 15.236(f)(3) P
Frequency Stability vs.
Voltage
Note: 1. P is an abbreviation for Pass.

2. Fis an abbreviation for Fail.

3. N/Ais an abbreviation for Not Applicable.
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2. General Information

2.1.Description of Device (EUT)

Description
Trademark
Model Number
DIFF.

Test Voltage

Digital systems
Operation frequency
Number of channels
Modulation type
Antenna Type

Software version

Hardware version

Wireless Transmitter
ANNNWZZD

LK-GT6M

/

DC 3.7V, DC 5V from USB

651-693MHz
15 Channels
DQPSK

Internal Antenna, Maximum Gain is 0dBi.

V1.0
V1.0
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2.2.Accessories of Device (EUT)

Accessoriesl
Manufacturer
Model
Remark

/
/
/
/

2.3.Tested Supporting System Details

No. Description Manufacturer Model Serial Number Certification or SDOC
1 Notebook Thinakpad L14 N/A N/A
2.4.Block Diagram of connection between EUT and simulators
EUT
2.5.Test Mode Description
Tested mode, channel, and data rate information
Frequency
Mode Channel (MH2)
Low :CH1 651
DQPSK Middle: CH8 672
High: CH16 693
Description Operation Frequency
Test Channel Frequency(MHz) Test Channel Frequency(MHz)
1 651 9 675
2 654 10 678
3 657 11 681
4 660 12 684
5 663 13 687
6 666 14 690
7 669 15 693
8 672
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2.6.Test Conditions
Items Required Actual
Temperature range: 15-35C 24°C
Humidity range: 25-75% 56%
Pressure range: 86-106kPa 980kPa

2.7.Test Facility
Shenzhen Alpha Product Testing Co., Ltd

Building i, No.2, Lixin Road, Fuyong Street, Bao'an District, 518103,

Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293961

July 15, 2019 Certificated by IC
Registration Number: CN0085

2.8.Measurement Uncertainty
(95% confidence levels, k=2)

Item Uncertainty

Uncertainty for Power point Conducted Emissions Test 2.74dB
Uncertainty for Radiation Emission test in 3m chamber 2.13 dB(Polarize: V)
(below 30MHz) 2.57dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 3.77dB(Polarize: V)
(30MHz to 1GHz) 3.80dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 4.13dB(Polarize: H)
(1GHz to 25GHz) 4.16dB(Polarize: V)

Uncertainty for radio frequency 5.4x10-8
Uncertainty for conducted RF Power 0.37dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%
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2.9.Test Equipment List

Equipment Manufacture Model No. Serial No. Last cal. Cal Interval
*R* 1
9%6*6 anechoic | Ny 9*6*6 N/A 2019.09.06 3Year
chamber
Spectrum analyzer ROHDfFf‘ZSCHW FSVA40-N 102137 2020.09.02 1Year
Spectrum analyzer Agilent N9020A MY 499100060 2020.09.02 1Year
. ROHDE&SCHW 1316.3003K03-10208
Receiver AR7Z ESR 2-Wa 2020.09.02 1Year
Receiver R&S ESCI 101165 2020.09.02 1Year
Bilog Antenna Schwarzbeck VULB 9168 VULB9168-438 2020.04.12 2Year
Horn Antenna SCHW’?%RZBEC BBHA9120D | BBHA 9120 D(1201) | 2020.04.12 2Year
Active Loop | SCHWARZBEC | 1\y-p 1519 00059 2019.00.07 2Year
Antenna K
Cable Resenberger N/A No.1 2020.09.02 1Year
Cable Resenberger N/A No.2 2020.09.02 1Year
Cable Resenberger N/A No.3 2020.09.02 1Year
Pre-amplifier HP HP8347A 2834A00455 2020.09.02 1Year
Pre-amplifier Agilent 8449B 3008A02664 2020.09.02 1Year
L.L.S.N.#1 Schwarzbeck NSLK8126 8126466 2020.09.02 1Year
LisNgz |ROMDEESCHW eyt 101043 2020.09.02 1 Year
20db Attenuator | ICPROBING IATS1 82347 2020.09.02 1 Year
Horn Antenna SCHW’?(RZBEC BBHA9170 00946 2019.09.07 2 Year
Preamplifier SKET LNPA _1840-50 5K2018101801 2020.09.02 1 Year
Power Meter Agilent E9300A MY41496625 2020.09.02 1 Year
Temp. &Humid. |y e jang | WHTH-1000-40-8 100631 2020.09.02 1 Year
Chamber 80
Switching Mode JUNKE JK12010S 201409276 2020.09.02 1 Year

Power Supply
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3. Spurious Emission

3.1.Test Standard
FCC Part 15.236(Qg)
Requirement: ETSI EN 300 422-1V1.4.2

(g) Emissions within the band from one megahertz below to one megahertz above the carrier frequency
shall comply with the emission mask in §8.3 of ETSI EN 300 422-1 V1.4.2 (2011-08), Electromagnetic
compatibility and Radio spectrum Matters (ERM); Wireless microphones in the 25 MHz to 3 GHz frequency
range; Part 1: Technical characteristics and methods of measurement. Emissions outside of this band shall
comply with the limits specified in section 8.4 of ETSI EN 300 422-1 V1.4.2 (2011-08).

3.2.Test Limits

State Frequency
47 MHz to 74 MHz Other Frequencies Frequencies above
87,5 MHz to 137 MHz below 1 000 MHz 1000 MHz

174 MHz to 230 MHz
470 MHz to 862 MHz

Operation 4 nW 250 nWW 1 W
Standby 2 nW 2 nW 20 nWW
3.3.Test Procedure

The measuring distance of 3m shall be used for measurements at frequency up to 1GH and
above 1GHz, The EUT was placed on a rotating 0.8 m high above ground for below 1GHz and
1.5m high for abovelGHz testing, The table was rotated 360 degrees to determine the position of
the highest radiation
The Test antenna shall vary between 1m and 4m, Both Horizontal and Vertical antenna are set of
make measurement.

The initial step in collecting conducted emission data is a spectrum analyzer Peak detector mode
pre-scanning the measurement frequency range. Significant Peaks are then marked. and then Qusia
Peak Detector mode premeasured

If Peak value comply with QP limit Below 1GHz.The EUT deemed to comply with QP limit. But
the Peak value and average value both need to comply with applicable limit above 1GHz.

For the actual test configuration, please see the test setup photo.
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3.4.Test Setup
RX Antenna

Ant. i

p:it lnfeed i T

EUT ' 1~4m

____ [ |
T | 3m —_—
80cm ! i

Metal Full Soldered Ground Plane

Spectrum Analyzer 5
!/ Receiver

Above 30MHz Test Setup

Ground Plane

Spectrum L
Analyzer Amp.

Above 1GHz Test Setup
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3.5.Test Results
Test Condition

Continual Transmitting in maximum power.

30MHZ~1GHz RBW120KHz VBW 300KHz

AbovelGHz RBW1MHz VBW 3MHz

We have scanned the 10th harmonic from 9KHz of the EUT.

Detailed information please see the following page.
From 9KHz to 30MHz: Conclusion: PASS
Note: The amplitude of spurious emissions which are attenuated by more than 20dB below the

permissible value has no need to be reported.
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30MHz-1GHz

Temperature

24°C

Humidity

56%

Pol

Vertical

Test mode

651MHz

Test Voltage

DC 3.7V

5.0  dBm

4%

55

MW
* WM
i)
75

EH| 300 422_TX

30000 40 &0 &0 70 BO (MHz) 300 A00 500 GO0 700 1000000

No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table

Level Factor ment Height Degree

MHz dBm dB dBm dBm dB Detector cm degree  Comment
1 759240 -96.93 25.71 -71.22  -36.00 -3522 peak
2 1548204 -97.34 30.26 -67.08 -36.00 -31.08 peak
3 2447750  -96.18 2787 -B829 -36.00 -22.29 peak
4 500.0086 -93.78 3342 6034 5400 -6.34 peak
5 * B651.0280 -40.35 36.32 -403 -53400 4997 peak
6 §74.5311 -84 85 3893 -55.92 -36.00 -19.92 peak
| Pol Horizontal
5.0 dBm
5 &
-15
-2h
35 EMLI00 422 TX
55
- W
5 Hig gyt
i
95
30.000 40 B0 B0 70 B0 (MHz) 300 400 GO0 EOD F00 1000000
Mo. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB Detector cm degree  Comment

1 444100 -97.00 26.02 -F0D.88 -36.00 -34.98 peak
2 69.6736 -94.79 2327 -T152 5400 -17.52 peak
3 151.2961 -96.59 26.91 -69.68 -36.00 -33.68 peak
4 268.5164 -96.21 2509 -F112  -3600 -3512 peak
5 4554796 9567 2947 6620 -36.00 -30.20 pesk
6 * 6510279 -3799 3294 -505 -5400 4895 peak
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1GHz-18GHz

Temperature 24°C Humidity 56%
Pol Vertical Test mode | 651MHz
Test Voltage DC 3.7V
-10.0 dBm
dl)
EN 00 422_TX
-3 |
40 i 3 1 c g
50 w)
-0 W""H
AT R e
-1
1l
-90
1000000 2000 300 (MHz} K000 EOOD 00080009000 18000000
Mo, M. Freq. Reading Comect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB Dietector degree  Comment
1 * 1301881 -30.30 -7.88 -38.18 -30.00 -8.18 peak
2 1952.897 -3285 -6.65 -39.30  -30.00 930 peak
3 2603.878 -35.34 -4.61 -39.95  -30.00 995 peak
4 3254512 -3857 -2.90 -41.47 3000 1147 peak
5 3906.028 -42.70 -0.54 -43.24  -30.00 -13.24 peak
6 5208.071 -46.18 3.81 -42.37 -30.00 -1237 peak
| Pol | Horizontal
-10.0 dBm
-20
EM 300 472_TX
-3n
-
=0 Wﬂww
" L A
-In
-B0
-50
1000000 2000 E{] (MHz) 5000 BODO FODO&0O00000 18000000
Mo. Mk. Freq. Reading Comect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB Detector cm degree Comment
1 * 1301886 -27.19%9 -7.58 -35.07 -3000 -507 peak
2 1952897 -33.32 -6.65 -39.97 -3000 -9.97 peak
3 2603.878  -39.17 -4.61 -43.78 -3000 1378 peak
4 3254826 4207 -2.90 -44.97 3000 -14.97 peak
5 5207569 -46.50 3.81 -42.69 -3000 -12.69 peak
] 6510044 5329 5.04 -45.25  -3000 1525 peak

Note: The radiation data above 18GHz is more than 10dBm lower than the limit, so it is not reflected.
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30MHz-1GHz

Temperature 24°C Humidity 56%
Pol Vertical Test mode | 672MHz
Test Voltage DC 3.7V
50 dBm
5 5
-15
25
a5 EM 300 422 TH
45
55
&1
W et
75
-iih
-a5
30000 40 &0 B0 0D BO (MHz) 300 400 00 GO0 FOO 1000000
Mo. Mk. Freq. Reading Comect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB Detector om degree  Comment
1 536493 -9643 2557 -70.86 -54.00 -16.86 peak
2 1332601 -96.37 2587 -70.70 -5400 -16.70 peak
3 217.7987 9649 23.44 -73.05 -54.00 -19.05 peak
4 4850555 9644 2956 -66.88 -36.00 -30.88 peak
5 * 6719799 4232 33.19 -9.13  -54.00 4487 peak
6 8907278 9515 3576 -59.39  -36.00 -2339 peak
| Pol | Horizontal
50 dBm
]
-15
25
a5 EM 300 422 _Tx
55
- W‘”"'M

-th
-
95

30000 40 &0 RO 70 &0 (MHz) 300 400  BOO EOD P00 100 0. B

Mo. Mk, Fregq. Reading Comrect Measure- Limit Margin Antenna Table

Level Factor ment Height Degree

MHz dBm dB8 «dBm dBm dB Detector om degree  Comment

1 53.0258 -96.72 2557  -T1.15  -54.00 -17.15 peak
2 68.3908 -97.00 2349 7351 5400 -19.51 peak
3 136.8272 9752 2593 7159 5400 -17.59 peak
4 2311768  -96.69 2419 -7250 -36.00 -36.50 peak
5 491.8933  -96.13 2995 6618 5400 -12.18 peak
6 * 6719799 -38.35 33.19 -5.16  -534.00 4834 peak
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1GHz-18GHz

Temperature

24°C

Humidity | 56%

Pol

Vertical

Test mode | 672MHz

Test Voltage

DC 3.7V

-10.0_dBm

-30

EM 300 422 _TX

-40

50

- MW

g

b, s )

-0

o0

-30

1000000 2000 J000 (MHz) 000 BOOO P000 B00MEI00 18000000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB Detector cm degree  Comment

1 * 1343917 -30.21 -7.81 -38.02 -30.00 -8.02  ©peak

2 2015791 -36.32 -6.52  -42.84 -30.00 -12.54 peak

3 2687.738 4209 444 4653 -30.00 -16.53 peak

4 3350649 4740 -253  -4993 3000 -1993 peak

5 4031824 -50.11 -0.08 -50.19 -30.00 -20.19 peak

6 5375.800 -56.53 463 -51.80 -30.00 -21.90 peak

| Pol | Horizontal
-10.0 dBm
=20
EM 300 422_TX

-in

40

50 W
50 ld‘/"w Py YT T

FI" TMM“" T

-In

-80

-90

1000000 2000 3000 (MHz) 000 EOOOD 700080009000 18000000
No. Mk. Freq. Reading Coreet Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB Dietector cm degree  Comment

1 * 1343817 -28.25 -7.81 -36.06 -30.00 -606 peak

2 2015791 -33.99 -652  -40.51 -3000 -10.51 peak

3 2687.738  -35.04 444 4248 -3000 -12.48 peak

4 3359849 4185 -2.53 4438 -3000 -14.38 peak

5 4031.824 4854 -008  -4682 -3000 -16.62 peak

6 5375.800 -51.17 463 4654 -30.00 -1654 opeak

Note: The radiation data above 18GHz is more than 10dBm lower than the limit, so it is not reflected.
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30MHz-1GHz

Temperature 24°C Humidity 56%
Pol Vertical Test mode | 693MHz
Test Voltage DC 3.7V
5.0 dBm
s
-15
-25
35 EM 300 422 T
45
55
sy
k5
” e A
-5
bk
45
F0.000 40 B0 B0 70 A0 (MHz) 30n 400 R00 GO0 FoO0 1000000
MNo. Mk. Freg. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB Detector cm degree Comment
1 335938 -96.564 2552 -71.12  -3600 -3512 peak
2 483657 -97.16 2591 -71.25 -5400 -17.25 peak
3 1505202 -97.28 26.91 -70.37 -3600 -3437 peak
4 2447751 -9545 2451 -70.94 -3600 -3494 peak
5 427.7682 -96.78 2885 -67.93 -3600 -31.93 peak
& * 693.0390 -S042 3344 1698 5400 37.02 peak
| Pol Horizontal
5.0  dBm
5
-15
25
35 EM 3p0 472 T
4
55
Ry
65
e bl
-5 —
b5
-35
30000 A0 S0 G0 70 &0 (MHz)} 300 400 500 GO0 FOO 1000000
No. Mk. Freg. Reading Comect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB Detector cm degree  Comment
1 402757  -97.24 26.28 -70.96 -3600 -3496 peak

2 49.8522 -97.07 2588 7118 5400 -17.18 peak

1468705 -96.11 2668 -89.43  -3800 -3343 peak

2828859 -96.08 2551 -70.57  -3600 -3457 peak

4623996 -9513 2953 -8560 -3600 -2960 peak

= Y Y

* 6930380 -3785 3344 441 -5400 49353 peak
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1GHz-18GHz

Temperature 24°C Humidity 56%
Pol Vertical Test mode | 693MHz
Test Voltage DC 3.7V
-10.0 dBm
=20
EM 00 477_TX
=30
40
450 1
50 T b
-1
-an
-30
1000.000 2000 3000 (MHz) G000 EOOO 7000 BODME000 18000000
No. Mk. Freq. Reading Comrect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB Detector cm degree  Comment
1 * 13585863 -31.99 -7.74  -39.73 -3000 -973 peak
2 2078907 4562 -6.29 -51.91 -3000 -21.91 peak
3 2771893 4853 -426  -52.79 -3000 -2279 peak
4 3464842 52489 -2.16 -54.65 -30.00 -2465 peak
5 4158.084 -54.89 036  -54.53 -3000 -2453 peak
] 6930103 -55.85 875 -47.10  -30.00 -1710 peak
| Pol Horizontal
-10.0 dBm
-20
EM 300 472_TX
-in
40
5 5
50
" W WW W“""‘\‘J"‘”f
-1
B0
-0
1000.000 2000 Jo0n (MHz) 5000 E000 P000E8000S000 18000000
Mo. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBm dB dBm dBm dB  Detector  cm degree  Comment
1 * 1385863 -3B.37 -T.74 -44. 11 -3000 -14.11 peak
2 2078.907 -4558 -6.29 -51.87  -30.00 -21.87 peak
3 2771893 4568 -4.26 -50.94 -3000 -20.94 peak
4 3464842 -4546 -2.16 -50.62 -30.00 -20.62 peak
5 4831.087 4985 243 -47.22 23000 -17.22 peak
6 6236.832 -52.85 748 -45.37 3000 -15.37 peak

Note: The radiation data above 18GHz is more than 10dBm lower than the limit, so it is not reflected.
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4. Power Line Conducted Emission

4.1. Test Standard
FCC Part 15.207

4.2.Test Limits

Frequency Limits dB(pV)

MHz Quasi-peak Level Average Level
0.15-0.50 66 -56* 56 - 46*
0.50 -5.00 56 46
5.00 -30.00 60 50

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.
3. The limit decreases in line with the logarithm of the frequency in rang of 0.15 to 0.50
MHz.

4.3. Test Procedure

The EUT is put on the plane 0.8m high above the ground by insulating support and is
connected to the power mains through a line impedance stabilization network (L.I1.S.N.). This
provides a 50ohm coupling impedance for the EUT system. Please refer the block diagram of
the test setup and photographs. Both sides of AC lines are checked to find out the maximum
conducted emission. In order to find the maximum emission levels, the relative positions of
equipment and all of the interface cables shall be changed according to ANSI C63.10:2013 on
Conducted Emission Measurement.

The bandwidth of test receiver is set at 9 kHz.

4.4, Test Setup
0.4% @
EUT | | LISN T %
=
/ 0.8m »/ / / ,SLJJJ

U

RECEIVER

00

GER.P 0.8m




Page 21 of 40 Report No.: A2104158-C01-R01

4.5.Test Results

Temperature 24°C Humidity 56%
Pol Line Test mode | Charging
Test Voltage DC 5V

BOLD dBuy

n

FCC Part 15 CLASS B QP

&0 \ |
FOE Part 15 CLASS B A
50 |
i
!
an ||

an '
20
f\fﬂh'd ) J
n iy e s
0o
0150 [MHz) 5 30,000

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

MHz dBuV dB dBuV dBuV dBE  Detector Comment
1 * 0.1530 4910 9.94 55.04 65.84 -6.80 apP
2 0.1530 36.55 994 46.49 5584 935 AVG
3 0.1830 3542 993 45.35 64.35 -19.00 apP
4 0.1830 19.98 993 29.91 5435 -24.44 AVG
5 02730 36.14 9485 46.09 6103 -14.94 peak
1 0.5429 29.90 9.94 30.84 56.00 -16.16 peak
T 1.2180 20.65 9.89 30.54 56.00 -25.46 peak
8 10.8780 31.06 1023 41.29 60.00 -158.71 peak
| Pol | Neutral

B0 dBuy

70

FCC Part 15 CLASS B OF

L\ FOE Pat 15 CLASS B AV
50
|
.
o
WA
an i
T
20 Il |
1] f
i gt
l "fl .J || Il’l A 'II|IIJ'IJIIr+\| i _r"l
10 Ty il 'r","ulul.qll'.'“ ! H,*-,W""’M‘ bt
o
0150 s [MHz) El EDRI
Reading Correct Measure- .
No. Mk.  Freg.  Level Factor ~ment Limit Margin
MHz dBu' dB dBu dBuv dB  Detector Comment
* 0.1530 46.90 994 56.84 63.84 -5.00 QP
2 0.1530 3339 994 4333 5584 1251 ANG
3 0.2040 42 68 992 52.60 6345 -10.85 peak
4 0.2519 36.98 9497 46.95 6169 -14.74 peak
5 0.5550 3315 094 43.09 56.00 -12.91 peak
1 10.3110 3125 1022 41.47 60.00 -18.53 peak
T 16.3290 2988 1037 40.25 6000 -19.75 peak

Note:1. *:Maximum data; x:Over limit; l:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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5. RF Power Output Test

5.1.Test Standard
FCC Part 15.236(d)(2)

5.2.Test Limit

§15.236 Operation of wireless microphones in the bands 54-72 MHz, 76-88 MHz, 174-216 MHz, 470-608 MHz and
614-698 MHz.

(d) The maximum radiated power shall not exceed the following values:

(2) In the 600 MHz guard band and the 600 MHz duplex gap: 20 mW EIRP.

Procedure: KDB 971168 D01 Average Power Measuremeants section 5.2.1
Power Limit 20mwW= 13dBm.

5.3.Test Procedure
The EUT was directly connected to the Spectrum Analyzer and antenna output port as show in
the block diagram above.
(1) Set the RBW =Bandwidth
(2) Set VBW=3*RBW
(3) Set Span=3*RBW
(4) Sweep time=auto
(5) Measurement points > 2 span / RBW
(6) Detector=Average
(7) Trace mode= max hold.
Allow trace to fully stabilize, and then use peak marker function to determine the Average
amplitude level.

(8) Radiated RF power= Conduction measurement Level + Ant. Gain

5.4.Test Setup
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5.5.Test Results

Frequenc Conduction Radiated RF
Channel (I\(jIHz)y measurement Ant. Gain(dBi) e Limit (dBm) Results
Level (dBm) P
CH1 651 -4.03 0 -4.03 13 Pass
CHS8 672 -5.16 0 -5.16 13 Pass
CH15 693 -4.41 0 -4.41 13 Pass
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6. EMISSION MASK Test
6.1.Test Standard

(g) Emissions within the band from one megahertz below to one megahertz above the carrier frequency shall comply
with the emission maskin §8.3 of ETSI EN 300 422-1 V1.4.2 (2011-08), Electromagnetic compatibility and Radio spectrum
Matters (ERM) Wireless microphanes in the 25 MHz to 3 GHz frequency range; Part 1: Technical characteristics and

methods of measurement. Emissions outside of this band shall comply with the limits specified in section 8.4 of ETSI EN
300 422-1 Vv1.4.2 (2011-08).

6.2.Test limits

The transmitter output spectrumn shall be within the mask defined in figure 4. This mask may also be used for analogue.

dBC

-50

B0 —+

-1004 1 ' 1 ' 1 — } ] | L 1 1 | ! | Jﬂ
FE-1MHz FC-1.7%B FC-B/2 FC FC+B/f2 FC+1.758 FCe1HHz

Figure 4: Spectrum mask for digital systems below 1 GHz
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6.3.Test Procedure

Measure the "Maximum Relative Level (dBc) at Specified Carrier Offsets™ with the following
spectrum analyser setup:

Centre Frequency = fc

Span = 5 X B

Detector = RMS

Trace Mode = Peak Hold

RBW&VBW = 1 kHz

Sweep time =25

6.4.Test Setup

6.5.Test Results

Detailed information please see the following page.
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Temperature 24°C Humidity 56%
Pressure 1010hPa Test mode | TX 651MHz
Test Voltage DC 3.7V Result Pass

Agilent Spectrum Andlyzer Swept SA

501G

ALIGNAUTO

N I
Center Freq 651.000000 MHz

=) Trig: Free Run
PASS PHO: Wi

IFGain:High #Atten: 0 dB

Ref -20.00 dBm

10 dBidiv
Log

Center 651.000 MHz

Avg Type: Log-Pwr
Avg|Hold: 111100

Frequency

Auto Tune

Center Freq
651.000000 MHz

StartFreq
650.000000 MHz

StopFreq
652.000000 MHz

CF Step
200.000 kHz
Man

Freq Offset
0Hz

Span 2.000 MHz

#Res BW 1.0 kHz #VBW 1.0 kHz #Sweep 2.000 s {1001 pts)
Temperature 24°C Humidity 56%
Pressure 1010hPa Test mode | TX 672MHz
Test Voltage DC 3.7V Result Pass

#Res BW 1.0 kHz

Agilent Spectrum Analyzer - Swept SA

i i S [ WA

ALIGNAUTO

05:56:36 PM Jul 12, 2021

|
Center Freq 672.000000 MHz

PNO: Wide 0,
PASS IFGain:High

Trig: Free Run
#Atten: 0 dB

1OQdBldw Ref -20.00 dBm

Center 672.000 MHz
#VBW 1.0 kHz

Avg Type: Log-Pwr
Avg|Hold: 441100

Frequency

Auto Tune

Center Freq
672.000000 MHz

StartFreq
671.000000 MHz

StopFreq
673.000000 MHz

CF Step
200.000 kHz

Freq Offset
0Hz

#Sweep 2.000 s {1001 pts)

STATUS
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Temperature 24°C Humidity 56%
Pressure 1010hPa Test mode | TX 693MHz
Test Voltage DC 3.7V Result Pass

Agilent Spectrum Analyzer - Swept SA
i R A 2501 A ol S SENSEINT ALIGNAUTO

-
Center Freq 693.000000 MHz . Avg Type: Log-Pur
PNO: Wide L) Trig: Free Run Avg[Hold: 671100

ﬁ IFGain:High #Atten: 0 dB

Ref -20.00 dBm
Trace 1 Pass

o

Center 693.000 MHz

Frequency

Auto Tune

Center Freq
693.000000 MHz

StartFreq
692.000000 MHz

StopFreq
694.000000 MHz

CF Step
200.000 kHz
Auto Man

Freq Offset
0Hz

Span 2.000 MHz
#Res BW 1.0 kHz #VBW 1.0 kHz #Sweep 2.000 s (1001 pts)

MSG ﬁESTATUS
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7. Bandwidth

7.1.Test Standard
Test Standard: FCC Part 15.236(f)(2)

7.2.Test limits
One or more adjacent 25 kHz segments within the assignable frequencies may be combined to
form a channel whose maximum bandwidth shall not exceed 200 kHz. The operating
bandwidth shall not exceed 200 kHz.

7.3.Test Procedure
(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show
in the block diagram above.
(2) Spectrum Setting:
Bandwidth: RBW=10 kHz, VBW=30kHz.
(3) The bandwidth is measured at an amplitude level reduced 20dB from the reference level.
The reference level is the level of the highest amplitude signal observed from the transmitter at
the fundamental frequency. Once the reference level is established, the equipment is
conditioned with typical modulating signal to produce the worst —case (i.e the widest)
bandwidth.

7.4.Test Setup




Page 29 of 40 Report No.: A2104158-C01-R01

7.5.Test Results

Frequency | 99% Bandwidth | 26dB Bandwidth | . .
Channel (MH2) (KH2) (KH2) Limit (KHz) Results
CH1 651 73.543 85.63 200 Pass
CHS8 672 74.430 85.75 200 Pass
CH15 693 75.343 87.01 200 Pass
Temperature 24°C Humidity 56%
Test Voltage DC 3.7V Test mode | TX 651MHz

Agilent Spectrum Analyzer - Occupied BW.

RE SOOHEAE e e e o o T ALIGN AUTO 04:53:38 PM Jul 12, 2021

QL |
Center Freq 651.000000 MHz Center Freq: 651.000000 MHz Radio Std: None
. Trig:Free Run Avg|Hold:>10/10

HFGainiLow | #Atten: 10 dB Radio Device: BTS

Frequency

Ref 10.00 dBm

#Res BW 10 kHz #VBW 30 kHz
Occupied Bandwidth Total Power -7.74 dBm

73.543 kHz

Transmit Freq Error -8.417 kHz OBW Power 99.00 %
x dB Bandwidth 85.63 kHz x dB -26.00 dB
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Temperature 24°C Humidity 56%
Test Voltage DC 3.7V Test mode | TX 672MHz

Qe e i

Agilent Spectrum Analyzer - Occupied BW.

50 s |

ALIGHAUTO  [D454:07 PM Ul 12, 2021

Center Freq 672.000000 MHz A
. Trig:Free Run

#Atten: 10 dB

G.)
#IFGain:Low

Ref 10.00 dBm

#/BW 30 kHz

Occupied Bandwidth
74.430 kHz
-31.313 kHz
85.75 kHz x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 672.000000 MHz

OBW Power

Radio 5td: None Frequency

Avg|Held>10/10
Radio Device: BTS

Center Freq
672.000000 MHz

Sweep 4.8 ms

Total Power

99.00 %
-26.00 dB

MSG ESTATUS

Temperature

24°C

Humidity 56%

Test Voltage

DC 3.7V

TX 693MHz

Test mode

Agilent Spectrum Analyzer - Occupied BW

SOICRFACH| Fra e e

ALIGNAUTO  |04:54:30 PM Jul 12, 2021

-
Center Freq 693.000000 MHz

==
#IFGain:Low #,

Ref 10.00 dBm

Center 693 MHz
#Res BW 10 kHz

Occupied Bandwidth
75.343 kHz
-12.434 kHz OBW
87.01 kHz x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 693.000000 MHz

#VBW 30 kHz

Total Power

Radio Std: None Frequency

Avg[Hold:>10710
Radio Device: BTS

Center Freq
693.000000 MHz

Span 500 kHz|
Sweep 4.8 ms

-0.18 dBm

99.00 %
-26.00 dB

Power
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8. Frequency stability

8.1.Test Standard and Limit
Test Standard: FCC 15.236(f)(3)
Test Limit: The frequency tolerance of the carrier signal shall be maintained within #0.005%
of the operating frequency over a temperature variation of —20 degrees to +50 degrees C at
normal supply voltage, and for a variation in the primary supply voltage from 85% to 115% of
the rated supply voltage at a temperature of 20 degrees C. Battery operated equipment shall
be tested using a new battery.

8.2.Test Procedure
The test was conducted as follows: The transmitter was placed in the temperature chamber
at 25 € and allowed to stabilize for one hour. The transmitter was keyed ON for one minute
during which four frequency readings were recorded at 15-second intervals. The worst case
number used in the table below. The assigned channel frequency was considered to be the
reference frequency. The temperature was then reduced to -20 <€ after which the
transmitter was again allowed to stabilize for one hour. The transmitter was keyed ON for
one minute, and again frequency readings were noted at 15-second intervals. The
worst-case number was again used in the table below. This procedure was repeated in

10-degree increments up to + 50 <.

8.3.Test Setup

Temperature Chamber

8.4.Test Results

Pass
The results are shown on the next page.
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Pressure: 1010 hPa | Test Voltage: | DC 3.7V (Normal)
Test Mode : TX 651MHz (Modulation)
Remark: All channels were tested and only the worst channels were shown in the report.
- Measurement Measurement
Test Conditions Frequency(MH?2) Test Voltage Frequency(MH?2)
-30C 651.00 85% 651.00
-20C 651.00 90% 651.00
-10C 651.00 95% 651.00
0T 651.00 100% 651.00
10C 651.00 105% 651.00
20C 651.00 110% 651.00
30C 651.00 115% 651.00
40C 651.00 -- --
50C 651.00 -- -
Max. Deviation Frequency 0.000
Max. Frequency Error (ppm) 0.000
Limits #0.005%
Result Pass
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9. Test Setup Photo

9.1.Photos of Radiated emission
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9.2.Photos of Conducted Emission test
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