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3.1 General Description of E.U.T

Product Name .......cccceeeeeveivvennnnnnnn.

Model NO. ..oooveeeeiieeieieeeeeeee

Battery Capacity ........cccceevveeennnnn.

Power Adapter .........ccccocccvveeeeennn.

Remote Controller

SH171

Battery 3V (2*1.5V AAA)

3.2 Technical Characteristics of EUT

Frequency Range .........................
Operating Frequency ............c......
Quantity of Channels ...................
Max. Field Strength ..........c.ccc....
Modulation .........cccceviiveiiiiinennnnn
Channel Separation.............c........
Type of Antenna...............ooooee.

Antenna Gain .......cceeeeevveiiiiineenn.

2400-2483.5 MHz

2407MHz, 2437MHz, 2462MHz
3

78.63 dBuV/m

GFSK

1MHz

PCB Antenna

-10dBi

3.3 Standards Applicable for Testing

The tests were performed according to following standards:

FCC Rules Part 15.249

Operation within the bands 902—-928 MHz, 2400-2483.5 MHz, 5725-5875

MHZ, and 24.0-24.25 GHz.

ANSI C63.10-2013

American National Standard for Testing Unlicensed Wireless Devices
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3.4 Test Facility
The test facility has a test site registered with the following organizations:
e |ISED - Registration No.: 21895

Waltek Testing Group (Foshan) Co., Ltd. has been registered and fully described in a report filed with the
Innovation, Science an Economic Development Canada(ISED). The acceptance letter from the ISED is
maintained in our files. Registration ISED number:21895, March 12, 2019

e FCC - Registration No.: 820106

Waltek Testing Group (Foshan) Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 820106, August 16, 2018

e FCC - Designation No.: CN5034

Waltek Testing Group (Foshan) Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Designation No. CN5034.

e NVLAP - Lab Code: 600191-0

Waltek Testing Group (Foshan) Co., Ltd. EMC Laboratory is accredited by the National Voluntary
Laboratory Accreditation Program (NVLAP/NIST). NVLAP Code: 600191-0.

This report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST,
or any agency of the Federal Government.

3.5 Subcontracted

Whether parts of tests for the product have been subcontracted to other labs:

O] Yes X No

If Yes, list the related test items and lab information:

Test items: ---

Lab information: ---

3.6 Abnormalities from Standard Conditions
None.

3.7 Disclaimer

The antenna gain information is provided by the customer. The laboratory is not responsible for the
accuracy of the antenna gain information.

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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4 EUT Setup and Test Mode

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of the
measurements. All testing shall be performed under maximum output power condition, with a duty cycle

equal to 100%, and to measure its highest possible emissions level, more detailed description as follows:

Test Mode List

Test Mode Description Remark
T™M1 Lowest Channel 2407MHz
T™M2 Middle Channel 2437MHz
TM3 Highest Channel 2462MHz

Test Conditions

Temperature: 22~25°C
Relative Humidity: 50~55%
Atmospheric pressure: 101.9kPa

Waltek Testing Group (Foshan) Co., Ltd.
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5 Equipment Used during Test
5.1 Equipment List
[JConducted Emissions 1#
Item Equipment Manufacturer Model No. Serial No. e ol U
Date Date
1 EMI Test Receiver R&S ESR3 102423 2025-01-06 |2026-01-05
2. LISN R&S ENV216 101343 2025-01-06 |2026-01-05
3 Cable HUBER+SUHNER | CBL2-NN-6M 223NN624 2025-01-06 |2026-01-05
4, Switch CD RSU-A4 RSUA4008 2025-01-06 |2026-01-05
[ IConducted Emissions 2#
Item Equipment Manufacturer Model No. Serial No. Hel G el B
Date Date
1. EMI Test Receiver R&S ESCI 101178 2025-01-06 |2026-01-05
2. LISN R&S ENV216 101215 2025-01-07 |2026-01-06
Times
3, Cable EMRESSHE BN romaye 2025-01-08 |2026-01-07
5.00M
Systems
4, Switch ESE RSU/M2 2025-01-06 |2026-01-05
[ IConducted Emissions 3#
Item Equipment Manufacturer Model No. Serial No. el gt 2l DUE
Date Date
1. EMI Test Receiver R&S ESR3 102842 2025-01-06 |2026-01-05
2. LISN R&S ENV216 101542 2025-01-06 |2026-01-05
LMR195UF-
3. Cable YIHENG NMNM-2.5 2025-01-06 |2026-01-05
4, Manual RF Switch YIHENG SW-2 RSU0402 2025-01-06 |2026-01-05
XRadiation Emissions
o Calibration
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1, | Sm Semi-anechoic |~ ANGCHUANG | 9mx6mxém - 2024-01-05 |2027-01-04
Chamber
2. EMI Test Receiver R&S ESR7 102454 2025-01-06 |2026-01-05
3. Spectrum Analyzer Agilent N9020A MY48011796 | 2025-01-06 |2026-01-05
4. |Active Loop Antenna| SCHWARZBECK | FMZB1519B 00004 2025-01-06 |2026-01-05
5, Tr”ogAr?t;Onand;’a”d SCHWARZBECK | VULB9162 9162-117 | 2025-01-12 |2026-01-11
Coaxial Cable Times Micorwave RG223-
2 (below 1GHz) Systems NMNM-10M i S e
7. Broag;ﬁ::gamm SCHWARZBECK | BBHA 9120 D 01561 2025-01-13 |2026-01-12
o, | ComxalCable | o Micowave | CBL5-NN : 2025-01-06 |2026-01-05
(above 1GHz)
Broadband
10. Preamplifier Lunar EM LNA1G18-40 | 20160501002 | 2025-01-06 |2026-01-05
(Above 1GHz)

Waltek Testing Group (Foshan) Co., Ltd.
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XIRF Conducted Testing
& Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. Spectrum Analyzer Agilent N9020A MY48011796 | 2025-01-06 |2026-01-05
2 | BSameley Syl Agilent N5181A | MY48180720 | 2025-01-06 |2026-01-05
Generator
3. RF Control Unit CHANGCHUANG JS0806-2 - 2025-01-08 (2026-01-07
[ ]: Not Used
X: Used
5.2 Test Software
Description Manufacturer Model Version
EMI Test Software
(Conducted Emission 18) FARATRONIC EZ-EMC EMEC-3A1
EMI Test Software
(Conducted Emission 24) FARATRONIC EZ-CON FARAD-3A1.1+
EMI Test Software
(Conducted Emission 3#) FARATRONIC EZ-EMC EMC-CON 3Al1.1+
20 L ST ee FARATRONIC EZ-EMC RA-03A1-2
(Radiated Emission)
RF Conducted Test Software TONSCEND JS1120-2 V2.6
5.3 Special Accessories and Auxiliary Equipment
Iltem Equipment Manufacturer Model No. Serial No.
1. / / / /
5.4 Measurement Uncertainty
Parameter Uncertainty
RF Output Power +2.2dB
Occupied Bandwidth +1.5%
Conducted Emission +2.6dB

Transmitter Spurious Emission

+3.8dB (for 25MHz-1GHz)

+5.0dB (for 1GHz-18GHz)

(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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6 Summary of Test Result
Test Items FCC Rules Result
Antenna Requirement §15.203 Compliant
Restricted Band of Operation §15.205 Compliant
Conducted Emissions §15.207(a) N/A
Radiated Spurious Emissions §15.209(a) Compliant
Field Strength of Emissions §15.249(a) Compliant
Out of Band Emission §15.249(d) Compliant
Emission Bandwidth 815.215(c) Compliant
Remark:
Pass Test item meets the requirement
Fail Test item does not meet the requirement
N/A Test case does not apply to the test object

Waltek Testing Group (Foshan) Co., Ltd.
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6.1 Antenna Requirement

6.1.1 Standard Applicable

According to FCC Part 15.203, an intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient

to comply with the provisions of this section.

6.1.2 Evaluation Information

The EUT has a PCB Antenna, the gain is -10dBi, fulfil the requirement of this section.

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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6.2 Radiated Spurious Emissions

6.2.1 Standard Applicable

According to §15.249(a), the field strength of emissions from intentional radiators operated within

thesefrequency bands shall comply with the following:

Fundamental Frequency

Field strength of fundamental
(milli-volts/meter)

Field strength of Harmonics
(micro-volts/meter)

902-928MHz 50 500
2400-2483.5MHz 50 500
5725-5875MHz 50 500
24.0-24.25GHz 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
byat least 50dB below the level of the fundamental or to the general radiated emission limits in §15.209,

whichever is the lesser attenuation.

The emission limit in this paragraph is based on measurement instrumentation employing an average

detector. The provisions in 815.35 for limiting peak emissions apply. Spurious Radiated Emissions

measurements starting below or at the lowest crystal frequency.

6.2.2 Test Procedure

The setup of EUT is according with per ANSI C63.10-2013 measurement procedure. The specification used
was with the FCC Part 15.205 15.249(a) and FCC Part 15.209 Limit.

The external I/O cables were draped along the test table and formed a bundle 30 to 40cm long in the middle.

The spacing between the peripherals was 10cm.

Waltek Testing Group (Foshan) Co., Ltd.
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The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

Turn Table

PC Spectrum AMP ombining
System Analyzer Network

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

Turn Table From 0° to 360°

*

0.8m Turn Table

) o

PC Spectrum AMP Combining
System Analyzer Network

Waltek Testing Group (Foshan) Co., Ltd.
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 t0 4 m
Turn Table From 0° to 360°

»

1.5m

Turn Table
Absorbers

<4¢------

| — ]
Combining
ANa e INEeIWOrK

9KHz-30MHz 30MHz-1GHz Above 1GHz
RBW=10kHz RBW=120kHz RBW=1MHz
VBW=30kHz VBW=300kHz VBW=3MHz(Peak), 10MHz(AV)
Sweep time=Auto Sweep time=Auto Sweep time=Auto
Trace=Max hold Trace=Max hold Trace=Max hold
Detector function=peak Detector function=peak, QP Detector function=peak, AV

6.2.3 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the

Amplifier Gain from the Amplitude reading. The basic equation is as follows:
Corr. Ampl. = Indicated Reading + Corr. Factor
Corr.Factor=Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable limit.
For example, a margin of -7dB means the emission is 7dB below the maximum limit for Class B. The

equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Testing Group (Foshan) Co., Ltd.
http://www.waltek.com.cn WT-510-201-12-A
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6.2.4 Test Results
Test Frequency: Below 1GHz

Test Channel

2407MHz

Page 14 of 34

Polarization

Vertical

70.0 dBuV/m

-3a0.0

30.000 40

300

400

500 €00 FOO  1000.0 MH=z

(7] ED
No. (Fn;quz') (ggﬁxdflpng) F(ggf ' (d%if;jflrtn) (dELtlqulstm) M(zg;;n Detector | Remark
1 510157| 062 | 1436 | 1498 | 4000 |-2502| peak
2 1106850 013 | 1263 | 12560 | 4350 |-31.00| peak
3 3043010| 104 | 1802 | 1006 | 46.00 |-2694 peak
4 6334620 153 | 2200 | 2452 | 4600 | 2148 peak
5 8465707| 130 | 2628 | 2758 | 4600 |-1842 peak
6 9737021| 179 | 2771 | 2950 | 54.00 | 2450 peak

Waltek Testing Group (Foshan) Co., Ltd.
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Test Channel 2407MHz Polarization Horizontal
F0.0 dBulf/m
Limit: —
| R O U St S S U S St AU S PSR S M a'g_"_

-30.0 : : : : :
30,000 40 11] [41] FO @0 300 s00 700 1000.0 MH=z

No. qi;iiqz'} (Egﬁxdxﬁ) F(?l%? ' (dRBiiijflrtn} {dé_:.ln\]fl.’tm) r\ﬁrag;n Detector | Remark

1 473255 038 | 1420 | 1391 | 4000 | 2600 peak

2 118.0619| 257 | 1157 | 1414 | 4350 |-29.38| peak

3 2622510| 183 | 1464 | 1647 | 46.00 | 2953| peak

2 393.0686| 081 | 1798 | 1879 | 4600 |27.21| peak

5 7114239| 157 | 2307 | 2554 | 4600 | 2046 peak

6 9015458| 176 | 2729 | 2905 | 4600 |-16.95 peak

Waltek Testing Group (Foshan) Co., Ltd.
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Test Channel

2437MHz

Page 16 of 34

Polarization

Vertical

70.0

dBu¥/m

1]

-30.0 ! ! ! !
30,000 40 1] E0 70 20 200 ADD 5‘00 B00 ;I"ﬂl] I Il]l:lﬂ_l] MHz
No. (iﬂﬁl'} (ggﬁxdxlfrrlﬁ) F(?lg? ' (dFEai?JE‘:/Lj’:[n} (démxtm) N‘I(:éE;n Detector | Remark
1 527230| 117 | 1433 | 1550 | 4000 | 2450 peak
2 1028273 067 | 1274 | 1341 | 4350 |-30.09| peak
3 2317178 104 | 1425 | 15290 | 4600 | 3071 peak
2 3418588 -001 | 1681 | 1680 | 46.00 |-29.20| peak
5 5817216| 185 | 2274 | 2459 | 46.00 |2141] peak
6 8292362 154 | 2632 | 2786 | 46.00 |-18.14| peak

Waltek Testing Group (Foshan) Co., Ltd.
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Test Channel 2437MHz Polarization  Horizontal
F0.0 dBulm
b o | s s Limt: — —
P PR U SO A SN S S SRR IS S S S A M 3'9"—
50 |
40
20 E
20 :
10
u —
10 : :
20 § §
-a0.q : :
20,000 A0 50 E0 70 20 300 400 00 700 1000.0 MHz
Freq. Reading | Factor Result Limit |Margin
No- | ‘MHz) |(dBuV/m)| (dB) |(dBuv/m)|(dBuvim)| (aB) |Petector| Remark
1 530754 0.20 1432 | 1452 4000 |-25.48] peak
2 108.7232| -0.10 1282 | 1272 4350 |-30.78] peak
3 189.0079| 254 1202 | 1456 4350 |-28.94| peak
4 312.3984| 276 1582 | 1858 46.00 | -27.42| peak
5 559.7106| 1.02 2233 | 2335 46.00 |-22.65 peak
6 900.1474| 150 2671 | 2821 4600 | -17.79] peak

Waltek Testing Group (Foshan) Co., Ltd.
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Test Channel 2462MHz Polarization Vertical
0.0 dEu/'m
: : : Limit: —

G S T N O A N U A R T I S AL H a'g"_
80 | S S SO USSR SRR SUSOR SUUUS DOUS S S & i

: E Lo | Z . . —
an ! ! N E_I : !

- - L

-30. H ! ! ! ! H H H H H ! H
20,000 40 éﬂ E0 70 80 I I éﬂl] -liﬂﬂ 5‘["] &00 ?I'l]ﬂ I II]I]ﬂ_ﬂ MH=
No. (i;leilqz') (3333',2% F@Etf ' (dFEa:.lf;:lflrtn} (démxtm) M(zré;;n Detector | Remark
1 522004| 134 | 1435 | 1560 | 4000 | 2431 peak
2 640501] 177 | 1342 | 1519 | 4000 |-2481| peak
3 108.3806] 033 | 1285 | 1318 | 4350 |-3032| peak
4 2385610 014 | 1456 | 1470 | 46.00 |-3130| peak
5 5008276 180 | 2044 | 2224 | 4600 |-23.76| peak
6 6842653| 402 | 2304 | 2706 | 4600 |-18.94] peak
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Test Channel 2462MHz Polarization Horizontal
F0.0 dBulf/m
E : : : Limit: —_—
BO |- - E_ _______ E___._.______l_______._l____i_ ________________________ E.___________._I._.________I_._._._l_ ________ h_‘ ?_'Tg_i_‘_____:_
s | SR S S S S S L S U SO SO S SUUS S :
o - S
40 — L2 = : —

-30.0 H H H H H H
30,000 [41] ?I'ﬂ 20 éﬂﬂ Jil:ll] éﬂﬂ E00 ;I"ﬂl] II]I]ﬂ_l] MHz

No. SEE‘Z} (Egﬁxdxlfrrlﬁ) F(?lfat? ' (dFEai?JF‘:/Lj’:[n} (dé_:.ln\:’l.’tm) M(Zragi” Detector | Remark

7 518792| 054 | 1435 | 1489 | 4000 |2511] peak

2 642074| 083 | 1340 | 1423 | 4000 |-2577| peak

3 1120088 119 | 1232 | 1351 | 4350 | 2999 peak

2 2415068 133 | 1460 | 1593 | 4600 |-30.07| peak

5 4317879| 155 | 1802 | 2047 | 4600 | 2553 peak

6 6464781| 174 | 2289 | 2463 | 46.00 |21.37| peak
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Test Frequency: Above 1GHz

Page 20 of 34

Dut
Frequency | Reading Correct Cycl)ia Result Limit Margin Polar Detector
(MHz) (dBuV/m) [ (dB/m) Factor (dBuV/m) | (dBuV/m) (dB) (H/V) (PK/AK)
(dB)

2407 MHz
2407 89.03 -10.40 N/A 78.63 114.00 -35.37 H PK
2407 / / -28.43 50.20 94.00 -43.80 H AV
4814 51.93 -3.57 N/A 48.36 74.00 -25.64 H PK
4814 / / -28.43 19.93 54.00 -34.07 H AV
7221 37.07 3.08 N/A 40.15 74.00 -33.85 H PK
7221 / / -28.43 11.72 54.00 -42.28 H AV
2407 87.58 -10.16 N/A 77.42 114.00 -36.58 V PK
2407 / / -28.43 48.99 94.00 -45.01 Y, AV
4814 52.80 -3.44 N/A 49.36 74.00 -24.64 Y PK
4814 / / -28.43 20.93 54.00 -33.07 Vv AV
7221 38.27 2.98 N/A 41.25 74.00 -32.75 Y PK
7221 / / -28.43 12.82 54.00 -41.18 V AV

2437 MHz
2437 87.81 -10.29 N/A 77.52 114.00 -36.48 H PK
2437 / / -28.43 49.09 94.00 -44.91 H AV
4874 54.8 -3.43 N/A 51.37 74.00 -22.63 H PK
4874 / / -28.43 22.94 54.00 -31.06 H AV
7311 39.42 3.21 N/A 42.63 74.00 -31.37 H PK
7311 / / -28.43 14.20 54.00 -39.80 H AV
2437 87.66 -10.03 N/A 77.63 114.00 -36.37 Y PK
2437 / / -28.43 49.20 94.00 -44.80 Y AV
4874 55.32 -3.28 N/A 52.04 74.00 -21.96 Y PK
4874 / / -28.43 23.61 54.00 -30.39 Y AV
7311 38.64 3.11 N/A 41.75 74.00 -32.25 Y, PK
7311 / / -28.43 13.32 54.00 -40.68 Y AV

2462MHz
2461 87.41 -10.2 N/A 77.21 114.00 -36.79 H PK
2461 / / -28.43 48.78 94.00 -45.22 H AV
4922 55.42 -3.31 N/A 52.11 74.00 -21.89 H PK
4922 / / -28.43 23.68 54.00 -30.32 H AV
7383 40.03 3.32 N/A 43.35 74.00 -30.65 H PK
7383 / / -28.43 14.92 54.00 -39.08 H AV
2461 86.89 -9.93 N/A 76.96 114.00 -37.04 Y PK
2461 / / -28.43 48.53 94.00 -45.47 \% AV
4922 57.97 -3.14 N/A 54.83 74.00 -19.17 Y PK
4922 / / -28.43 26.40 54.00 -27.60 Y AV
7383 39.49 3.22 N/A 42.71 74.00 -31.29 Vv PK
7383 / / -28.43 14.28 54.00 -39.72 Vv AV
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Note: Testing is carried out with frequency rang 9kHz to the tenth harmonics, which above 5" Harmonics are
attenuated more than 20dB below the permissible limits or the field strength is too small to be measured.
The measurements greater than 20dB below the limit from 9kHz to 30MHz..
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6.3 Out of Band Emissions

6.3.1 Standard Applicable

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at
least 50dB below the level of the fundamental or to the general radiated emission limits in §15.209, whichever
is the lesser attenuation.

6.3.2 Test Procedure

As the radiation test, set the Lowest and Highest Transmitting Channel, observed the outside band of
2400MHz to 2483.5MHz, than mark the higher-level emission for comparing with the FCC rules.

6.3.3 Test Result

Test mode Frequency (MHz) Limit (dBuV /dBc) Result
2310.00 <54dBuV Pass
Lowest 2390.00 <54dBuVvV Pass
2400.00 <54dBuV Pass
2483.50 <54dBuV Pass
Highest
2500.00 <54dBuV Pass

The edge emissions are below the FCC 15.209 Limits or complies with the 15.249 requirements.

Please refer to the test plots as below.
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RBW: 1MHz; VBW: 3MHz

Test Channel Low Channel Polarization  Horizontal (worst case)

100.0 dBu¥/m

L AT boeeoeen fooieee e beoeeoinn foomeeeeoee oo b A —

a0

70

(1]

50

40

= SR A — S A— A A— S S AU A—
| | | a | '

200§ - e - o S

' ' ' ' ' '
10 ' ' ' ' ' ' '
----------------------------------------------------------------------------------------------------------------------------
' '

0.0 i i i 1 i i i
2310.0000 2320.00 2330.00 2340.00 2350.00 2360.00 2370.00 2380.00 2390.00 2400.00 2410.00 MH=

No Freq. Reading | Factor Result Limit  [Margin
| (MHz) (dBuV/m)| (dB) |(dBuV/m) |(dBuV/m)| (dB)

2310.000| 11.67 3217 43.84 7400 |-30.16| peak
2310.000| -12.09 3217 20.08 5400 |-33.92| AVG
2390.000| 11.60 3250 4410 7400 |-2990| peak
2390.000] -11.81 32.50 20.69 5400 |-33.31] AVG
2400.000| 11.82 32.54 4436 7400 |-2964| peak
2400.000| -11.83 32.54 20.71 5400 |-3329] AVG
2407.000| 31.81 3257 64.38 7400 | -962| peak

Detector | Remark

= TRl M| &=| W K| =
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Test Channel High Channel Polarization  Horizontal (worst case)

100.0 dBuV/m

| | i | | 1 AVG: J—
qi 1 : H } 1
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10 ' ' ' ' ' '
........................ e e . U
' ' ' ' '

L] i i 1 i i i i
24550000 2459.50 2464.00 2468.560 2473.00 2477.50 2482.00 2486.50 249100 2495560 2500.00 MH=

No Freq. Reading | Factor Result Limit |Margin
] (MHz) (dBuV/m)| (dB) |(dBuV/m) |(dBuVim)| (dB)

2462.000| 28.68 32.81 651.49 7400 |-12.51] peak
2483500 11.19 32.89 44.08 7400 |-2992| peak
2483.500] -11.83 32.89 21.06 5400 |-32.94| AVG
2500.000| 10.63 32.96 43.59 7400 |-3041| peak
2500.000| -11.72 32.96 21.24 5400 |-32.76| AVG

Detector | Remark

| &= waf R —
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Band Edge
RBW: 100kHz; VBW: 300kHz
Polarization Horizontal (worst case)
100.0 dBu¥/m
Limik —
00 | AR —
a0
ril]
G0
50
40
30
20
10
0.0 : : : : : : :
2390.0000 2401.00 2412.00 242300 2434.00 2445.00 2456.00 246700 247800 248900 250000 MH=z
Freq. Reading | Factor | Result Limit |Margin
No- | (MHz) |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (aB) |Detectr| Remark
1 2400.000| 1229 | 3254 | 4483 | 7400 |-29.17| peak
2 2400.000| 758 | 3254 | 2496 | 5400 |-29.04] AVG
3 2437.000| 2086 | 3270 | 6256 | 74.00 |-11.44| peak
4 2483500 1143 | 3289 | 4432 | 7400 | 2968| peak
5 2483500 7.02 | 3289 | 2587 | 5400 | 2813 AVG
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6.4 Emission Bandwidth

6.4.1 Standard Applicable

According to §15.215(c), intentional radiators operating under the alternative provisions to the general
emission limits must be designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth
may otherwise be specified in the specific rule section under which the equipment operates, is contained
within the frequency band designated in the rule section under which the equipment is operated. The
requirement to contain the designated bandwidth of the emission within the specified frequency band
includes the effects from frequency sweeping, frequency hopping and other modulation techniques that may
be employed as well as the frequency stability of the transmitter over expected variations in temperature and
supply voltage. If a frequency stability is not specified in the regulations, it is recommended that the
fundamental emission be kept within at least the central 80% of the permitted band in order to minimize the
possibility of out-of-band operation.

6.4.2 Test Procedure
According to the ANSI 63.10-2013, the emission bandwidth test method as follows.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

Set span = 1MHz, centered on a transmitting channel RBW 1% 20dB Bandwidth, VBW RBW
Sweep = auto
Detector function = peak Trace = max hold

All the trace to stabilize, use the marker-to-peak function to set the marker to the peak of the emission, use
the marker-delta function to measure and record the 20dB down and 99% bandwidth of the emission.

6.4.3 Test Result

20dB Band edge left Band edge right
et Bandwidth Result
Channel MH Frequency Limit Frequency Limit
(Hine) (MH2) (MHz) (MHz) (MH2)
2407MHz 2.636 2405.940 >2400 2408.576 <2483.5 Pass
2437MHz 2.184 2435.984 >2400 2438.168 <2483.5 Pass
2462MHz 2.772 2460.948 >2400 2463.720 <2483.5 Pass
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Test result plot as follow:
Low Channel

Agilent Spectrum Analyzer - Swapt SA
0

Marker 3 A 2.636000000 MHz E Avg Type: Log-Pwr
PHOtFar o Trig:Frea Run Avg[Hold> 1001100
>
IFGain:Low Atten: 30 dB

AMKr3 2.636 MHz
Ref 20.00 dBm 0.689 dB

Span 4.000 MHz
#Sweep 1.00 ms (1001 pts)

e [ sTATUs | Meas Uncal |

Middle Channel

g Type: Log
Avg[Hold> 1001100

AMKr3 2.184 MHz
Ref 20.00 dBm 0.287 dB

Span 4.000 MHz
#VBW 30 kHz #Sweep 1.00 ms (1001 pts)

e [ sTATUs | Meas Uncal |

High Channel

Marker 3 A 2.772000000 MHz

AMKr3 2.772 MHz
Ref 20.00 dBm 0.054 dB

Span 4.000 MHz
#VBW 30 kHz #Sweep 1.00 ms (1001 pts)

FUNCTION VALUE

e [ sTATUs | Meas Uncal |
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6.5 Duty Cycle

6.5.1 Standard Applicable

According to FCC Part 15.35 (c), for pulse operation transmitter, the averaging pulsed emissions are
calculated by peak value of measured emission plus duty cycle factor.

6.5.2 Test Procedure

With the EUT"s antenna attached, the EUT"s output signal was received by the test antenna, which was
connected to the spectrum analyzer. Set the center frequency we need test, than set the spectrum analyzer
to Zero Span for the release time reading. During the testing, the switch was released then the EUT

automatically deactivated.

6.5.3 Test Result

Page 28 of 34

’ , Test Period Duty Cycle
AUITEIT QP RO o Total Time(Ton) (Periodic Time) Duty Cycle(%) Factor
(ms) Pulse
(ms) (dB)
3.546 1 3.546 8.438 42.02 -7.53
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Test result plot as follow:

Agilent Spectrum Analyzer - Swapt SA
RL

Sweep Time 200.0 ms

Ref 20.00 dBm

Center 2.407000000 GHZ
Res BW 1.0 MHz

Page 29 of 34

Test Pattern 1

Avg Type: Log-Pwr

Span 0 Hz

#VBW 3.0 MHz Sweep 200.0 ms (8001 pts)

(ysrarus

Agilent Spectrum Analyzer - Swapt SA
"L E
Marker 3 A 8.43820 ms

Ref 20.00 dBm

hacid
ICenter 2.407000000 GHz

Test Pattern 2

AMkr3 8.438 ms
-0.02 dB

Span 0 Hz
Sweep 49.60 ms (3001 pts)

FUNCTION  FUNCTION WIDTH
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7 Photographs Test Setup

7.1 Photographs - Radiated Emission Test Setup
30MHz-1GHz
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8 Photographs - Constructional Details

8.1 EUT - External Photos

Do @@ N
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8.2 EUT - Internal Photos
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