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FCCID

2AV7N-MTS

Equipment under
Test

Trolley Speaker

Model /Type

MTs10-2

Listed Models

MTs10-1, MTs10-3, MTs8-1, MTs8-2, MTs12-1, MTs210,
MPS1, MPS2, MPS3, MA20-3, MK0111, MK0112, MK0113,
MKO0246, MK0086, MK0087, MK0088, MK0247, MK0210,
MKO0211, MK0212, MK0170, MK0171, MK0172, MK0245,
MKO0183, MK0184, MK0146, MK0147, MK0148, MK0239,
MKO0160, MK0161, MK0162, MK0248, MK0137, MK0141,
MKO0231, MK0232, MK0236, MK0237

Trade Mark MOUKEY,DONNER
Applicant GUANGZHOU RANTION TECHNOLOGY CO., LTD.
Room 432, Building 4, No. 50 Nanxiang 1st Road, Huangpu
Address District, Guangzhou, China.
Manufacturer Guangzhou JUDA Industrial Co., Ltd
Address Third Economic Community, Dongguan Village, Xinya Street,

Huadu District, Guangzhou, Guangdong Province, China

Test Laboratory

Dongguan New Testing Centre Co., Ltd

Address

3F, No. 1 the 1st North Industry Road, Songshan Lake Science
& Technology Park, Dongguan, Guangdong, China, 523808

Test Standard Used:

FCC Part 15.247: Operation within the bands 902-928 MHz, 2400-2483.5 MHz and 5725-5850

MHz, ANSI C63.10:2020.
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We Declare:
The equipment described above is tested by Dongguan New Testing Centre Co., Ltd and in the

configuration tested the equipment complied with the standards specified above. The test results
are contained in this test report and Dongguan New Testing Centre Co., Ltd is assumed of full
responsibility for the accuracy and completeness of these tests.

After test and evaluation, our opinion is that the equipment provided for test compliance
with the requirement of the above FCC standards.

Report No.: [NTC-ER2202025
Date of Test: [Feb.18, 2022 to Feb.25, 2022 |Date of Report.: |Feb.25, 2022

Prepared By:

ot b

Jack Liu/Engineer

Note: This report applies to above tested sample only. This report shall notibe reproduced in
parts without written approval of Dongguan New Testing Centre Co., Ltd

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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1. Summary of test results

Description of Test Item Standard Results
Antenna Requirement Section 15.247(c) PASS
Conduction Emissions Section 15.207(a) PASS

Radiated Emissions Section 15.247(d) PASS
Carrier Frequencies Separated Section 15.247(a)(1) PASS
Hopping Channel Number Section 15.247(a)(1) (iii) PASS
Dwell Time Section 15.247(a)(1) (iii) PASS
Maximum Peak Output Power Section 15.247(b) PASS
Band edge Section 15.247(d) PASS
Conducted Spurious Emissions Section 15.247(d) PASS

2. General test information
2.1. Description of EUT

Product Name: Trolley Speaker
Model/Type reference: | MTs10-2

Power supply: AC 120V 60Hz
Bluetooth :

Supported type: Bluetooth BR/EDR
Modulation: GFSK, m/4DQPSK, 8DPSK
Operation frequency: 2402MHz~2480MHz
Channel number: 79

Channel separation: 1MHz

Antenna type: PCB Antenna
Antenna gain: 1.3dBi

Notel: For more details, please refer to the user’s manual of the EUT.
Note2: Antenna gain provided by the applicant.

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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2.2. Detail models

Model Rating Note

MTs10-2 AC 120V 60Hz N/A

2.3. Block diagram EUT configuration for test

1. Block diagram of EUT configuration (TX Mode)

USB Line
EUT Laptop

Note:

1.Connect the EUT as above block diagram of configuration, Run the software, set the
transmit serial port/power/channel/packet type/data type/hopping or not, send
configuration, than EUT enter the TX mode.

2.Set EUT in continuous transmission signal mode.

3.Using the laptop and the transform board to control the fixed transmitting frequency
and other test mode. After finishing the test setting, the notebook and the transform
board will be removed during measurements.

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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2.4. Test environment conditions

During the measurement the environmental conditions were within the listed ranges:
(1) E.U.T. test conditions:

15.31(e): For intentional radiators, measurements of the variation of the input power or
the radiated signal level of the fundamental frequency component of the emission, as
appropriate, shall be performed with the supply voltage varied between 85% and 115% of
the nominal rated supply voltage. For battery operated equipment, the equipment tests
shall be performed using a new battery.

(2) Test frequencies:

According to the 15.31(m) Measurements on intentional radiators or receivers, other
than TV broadcast receivers, shall be performed and. If required reported for each band in
which the device can be operated with the device operating at the number of frequencies

in each band specified in the following table:

E Number of .
-requency range over frequencie Location in _
which device operates S the range of operation
1 MHz or less 1 Middle
110 10 MHz 2 1 near top and 1 near bottom
1 near top, 1 near middle
More than 10 MHz 3 and
1 near bottom

(3) Frequency range of radiated measurements:

According to the 15.33, the test range will be up to the tenth harmonic of the highest
fundamental frequency.

(4) Pre-test the EUT in all transmitting mode at the lowest (2402 MHz), middle (2441 MHz)
and highest (2480 MHz) channel with different data packet and conducted to
determine the worst-case mode,

The radiation measurements are performed in X, Y, Z axis positioning. And found the X axis
positioning which it is worse case, only the test worst case mode is recorded in the report.

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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2.5. Measurement uncertainty

Test Item Uncertainty

Uncertainty for Conduction emission test 2.44dB

Uncertainty for Radiation Emission test 3.14 dB (Polarize: V)

(30MHz — 1GHz)

3.16 dB (Polarize: H)

Uncertainty for Radiation Emission test 4.27 dB (Polarize: V)

(1GHz - 18GHz)

4.51 dB (Polarize: H)

Uncertainty for conducted RF Power 0.63dB
Stop Transmitting Time Test +0.5%
Uncertainty for frequency error 5.8 x10-8

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

2.6. Test Peripheral List

No. | Equipment | Manufacturer FCC Model Serial No. signal cable
approved No.
1 Lap top lenovo DOC 7457 7457A82 N/A
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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3. Power Line Conducted Emission Test

3.1. Test equipment

Report No.: NTC-ER2202025

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 Test Receiver R&S ESPI 100146 2021-05-21 1 Year
2 LISN R&S ENV216 3650.6550.06| 2021-05-21 1Year

-WIRE ISN f

3 |8 SN for R&S ENYS1-CA6 | 101862 | 2021-05-21 1Year

CAT6
4 RF Cable HUBER SUCOFLEX100| 30722/4E 2021-05-21 2 Year

MEASUREMENT EZ-EMC(VER:1.
> SOFTWARE FARAD 1.4.2) N/A N/A N/A
3.2. BLOCK DIAGRAM OF TEST SETUP
EUT —| Peripheral
PC System |
80cm
=80cm
«—P 80cm
501} Impedance
Recerver LISN1 LISN2 d

3.3. Power Line Conducted Emission Limits (Class B)

Frequenc Quasi-Peak Level Average Level
Heney dB(V) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

Note 1: * Decreasing linearly with logarithm of frequency.

Note 2: The lower limit shall apply at the transition frequencies.

E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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3.4. Test Procedure

The EUT and Support equipment, if needed, were put placed on a non-metallic table, 80cm above the
ground plane.

Configuration EUT to simulate typical usage as described in clause 2.3 and test equipment as described
in clause 3.2 of this report.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10.
All support equipment power received from a second LISN.

Emissions were measured on each current carrying line of the EUT using an EMI Test Receiver
connected to the LISN powering the EUT.

The Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.
During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) described in clause 2.3 were scanned during the preliminary test.
After the preliminary scan, we found the test mode producing the highest emission level.

The EUT configuration and worse cable configuration of the above highest emission levels were recorded
for reference of the final test.

EUT and support equipment were set up on the test bench as per the configuration with highest emission
level in the preliminary test.

A scan was taken on both power lines, Neutral and Line, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used
to calculate the emission level and compare reading to the applicable limit.

The test data of the worst-case condition(s) was recorded.

The bandwidth of test receiver is set at 9 KHz.

3.5. Test Result

PASS. (See below detailed test result)

Note1: All emissions not reported below are too low against the prescribed limits.
Note2: “-----" means Peak detection; “-----" means Average detection

Note3: Measurement = Reading Level + Factor, Margin= Measurement-Limit

Note4:All modes of GFSK, Pi/4 DQPSK, and 8DPSK were test at Low, Middle, and High
channel; only the worst result of GFSK Middle Channel was reported as below:

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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Conducted Emission Test Result

80.0 dBu¥

70

F(C Pajt15 CE-Clazs B_QP
g0 11

/
/

50

IR

o ""”WW,J,(W Ww‘“* G % \/\
20 ; A | ! peak
10 -
0.0
0.150 [MHz] 30.000
Site: 844 LAB Phase:L1 Temperature(C):24(C)
Limit: FCC Part15 CE-Class B_QP Humidity(%):63%
EUT: Trolley Speaker Test Time: 2022/2/24 10:11:25
M/N.: MTs10-2 Power Rating: AC120/60Hz
Mode: BT Test Engineer: Taylor Chen
Note:
No. Frequency Reading Factor Measure- Limit Margin Detector Comment
(MHz) Level(dBuV) (dB) ment(dBuV) (dBuV) (dB)
1 0.1641 48.33 10.29 58.62 65.25 -6.63 QP N/A
2 * 0.1660 38.64 10.29 48.93 55.16 -6.23 AVG N/A
3 0.1900 33.91 10.30 44.21 54.04 -9.83 AVG N/A
4 0.1904 43.50 10.30 53.80 64.02 -10.22 QP N/A
5 0.3860 33.88 10.35 44.23 58.15 -13.92 QP N/A
6 0.3860 30.07 10.35 40.42 48.15 -7.73 AVG N/A
7 0.6220 22.82 10.38 33.20 56.00 -22.80 QP N/A
8 0.6220 17.63 10.38 28.01 46.00 -17.99 AVG N/A
9 1.1620 19.55 10.41 29.96 56.00 -26.04 QP N/A
10 1.1780 14.70 10.41 25.11 46.00 -20.89 AVG N/A
1" 16.8900 17.61 10.46 28.07 50.00 -21.93 AVG N/A
12 16.9619 21.35 10.46 31.81 60.00 -28.19 QP N/A
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808



NTC

P g o Page 12 of 78 Report No.: NTC-ER2202025

80.0 dBu¥

Fii]

60 FCC Paft15 CE-Class B_QP
R0 ﬁ I

A Nﬂm
30 W %M MN{"MM‘\M MWMJ«\M‘M\\"”\\/\

10 peak
0.0
0.150 (MHz) 30.000

Site: 844 LAB Phase:N Temperature(C):24(C)

Limit: FCC Part15 CE-Class B_QP Humidity(%):63%

EUT: Trolley Speaker Test Time: 2022/2/24 10:14:07

M/N.: MTs10-2 Power Rating: AC120/60Hz

Mode: BT Test Engineer: Taylor Chen

Note:
No. Frequency Reading Factor Measure- Limit Margin Detector Comment

(MHz) Level(dBuV) (dB) ment(dBuV) (dBuV) (dB)
1 0.1539 39.03 9.62 48.65 55.79 -7.14 AVG N/A
2 * 0.1548 49.07 9.62 58.69 65.74 -7.05 QP N/A
3 0.1914 43.24 9.63 52.87 63.98 -11.11 QP N/A
4 0.1940 34.20 9.63 43.83 53.86 -10.03 AVG N/A
5 0.2179 30.75 9.63 40.38 52.90 -12.52 AVG N/A
6 0.2185 38.91 9.63 48.54 62.88 -14.34 QP N/A
7 0.2442 35.77 9.63 45.40 61.95 -16.55 QP N/A
8 0.2459 30.02 9.63 39.65 51.89 -12.24 AVG N/A
9 0.3820 31.55 9.65 41.20 58.24 -17.04 QP N/A
10 0.3820 28.40 9.65 38.05 48.24 -10.19 AVG N/A
11 0.6340 24.08 9.65 33.73 56.00 -22.27 QP N/A
12 0.6340 19.29 9.65 28.94 46.00 -17.06 AVG N/A
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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4. Radiated emission test

4.1. Test equipment

Report No.: NTC-ER2202025

ltem Equipment Manufacturer | Model No. | Serial No. Last Cal. Cal. Interval
1 EMI Test Receiver R&S ESR 725%2%406 2021-05-21 1Year
o | TrilegBroadband | g heck | VULBO168 | 00969 | 2021-05-21 | 2 Year
Antenna
3 Horn antenna Schwarzbeck [BBHA9120D 453 2021-05-21 2Year
4 Pre-amplifier Agilent 8449B  |3008A04721| 2021-05-26 1Year
5 | DoubleRidgedHorn | ) o giom | sAS-574 584 2021-05-21 |  1Year
Antenna
6 | Active Loop antenna | Schwarzbeck | FMZB-1519 | 1519-038 | 2021.05-21 1Year
7 Pre-amplifier R&S 8447F  [3113A04553| 2021-05-21 1Year
8 RF Cable GORE OSQ7081 $ 010] SN1 5; 5847 2021-05-21 2Year
RFC-SMS-1
9 RF Cable ESCO ETS;‘;INGR 00-SMS-340| 2021-05-21 2Year
-IN
Measurement EZ-EMC(VE
10 software Farad R:1.1.4.2) N/A N/A N/A
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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4.2. Block diagram of test setup
In 3m Anechoic Chamber Test Setup Diagram for 9KHz to 30MHz:

—
——
Semi-anechoic Chamber
3m
I 4 * [
EUT and
O SHT&SE‘m
e 0 Rerity —b TURN TAELE
——
L Receiver — PC System
In 3m Anechoic Chamber Test Setup Diagram for 30MHz to 1GHz:
—
i Semi-anechoic Chamber
= vl I I } ANTENNAELEVATION VARIES FROM 1 TO 4 METERS
& Im |
EUT and
Support System
[ 1
TURNTAELE
1.5m(L)*1.0m(W)*0.8m(H) —*| (wooD)
—
Rre-Amplifer [EMI Test Receiver 4{ PC System =
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz:

Semi-Anechoic 3m Chamber

(] ANTENNA ELEVATION VAFRIES FEROM 1 TO 4 METER

im

i
-

L

1 5m(Ly*1 0m(W)*1 5m(H)

EUT
\. -

ABSORRER TURN TABLE 1.5m

(FIBRE GLASS)

Spectrum AnalyzerH PC System

AMP

|

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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4.3. Limit
FCC 15.205 Restricted frequency band:
MHz MHz MHz GHz
0.090-0110 1642 - 16423 3999 -410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.50475 960 - 1240 7.25-7.75
4125-4128 255-2567 1300 - 1427 8025-85
417725 -4.17775 37.5-38.125 1435 - 16265 90-92
420725 -4.20775 73-74.6 1645.5-1646.5 93-95
6.215-6218 T48-752 1660 - 1710 106-127
6.26775 - 6.26825 108-121.94 1718.8-17222 1325-134
6.31175-6.31225 123 -138 2200 - 2300 1447 -14.5
8291 -8294 1499 - 150.05 2310 - 2390 1535-162
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
837625 - 8.38675 156.7-1569 2690 - 2900 2201-2312
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 236-240
12.29-12.293 16772 -1732 3332 - 3339 312-318
12.51975 -12.52025 240 - 285 33458 - 3358 36.43-365
12.57675 - 12.57725 322-3354 3600 - 4400 (3)
FCC 15.109 Limit
Frequency Distance Field Strengths Limits
(MHz) (Meters) dB(uV)/m
30--88 3 40.0
88--216 3 43.5
216--960 3 46.0
960--1000 3 54.0
3 Peak: 74.0
Above 1GHz 3 Average:54.0

Note: (1) The smaller limit shall apply at the cross point between two frequency bands.
(2)Distance is the distance in meters between the measuring instrument, antenna and the closest
point of any part of the device or system.
(3)The emission limits shown in the above table are based on measurements employing a CISPR
QP detector except for the frequency bands 9-90KHz, 110-490KHz and above 1000MHz.Radiated
emissions limits in these three bands are based on measurements employing an average detector.
(4) At frequencies below 30MHz, measurement may be performed at a distance closer then that
specified, and the limit at closer measurement distance can be extrapolated by below formula:
Limit3m(dBuV/m)= Limit30m(dBuV/m) + 40Log(30m/3m)
(5)All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits
shown in 15.109, all the other emissions shall be at least 20dB below the fundamental emissions, or

comply with 15.109 limits.
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Dongguan New Testing Centre Co., Ltd



NTC

P g o Page 17 of 78 Report No.: NTC-ER2202025

4.4. Test Procedure

Procedure of Preliminary Test

Configuration EUT to simulate typical usage as described in clause 2.3 and test equipment as described
in clause 4.2 of this report.

Mains cables, telephone lines or other connections to auxiliary equipment located outside the test are
shall drape to the floor, be fitted with ferrite clamps or ferrite tubes placed on the floor at the point where
the cable reaches the floor and then routed to the place where they leave the turntable. No extension
cords shall be used to mains receptacle.

EUT height should be 0.8m for below 1GHz and 1.5m for above 1GHz at ground with absorbers.

The antenna was placed at 3 meter away from the EUT as stated in ANSI C63.10. The antenna
connected to the Spectrum Analyzer via a cable and at times a pre-amplifier would be used.

The Analyzer / Receiver quickly scanned from 30MHz to 18GHz. The EUT test program was started.
Emissions were scanned and measured rotating the EUT to 360 degrees and positioning the antenna 1 to
4 meters above the ground plane, in both the vertical and the horizontal polarization, to maximize the
emission reading level.

The X, Y, Z three axial are tested and the report only the worst case.

The emissions from 9KHz to 1GHz, QP or average values were measured with EMI receiver with below
RBW:

Frequency band EBW
OKHz-150KHz 200Hz
150KH=z-30MHz OKH=z
30MHz-1GHz 120KHz

For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer, and
the RBW is set at 1MHz, VBW is set at 3MHz for Peak measure; RMS detector RBW 1MHz VBW

3MHz for Average measure.
4.5. Test result
PASS. (See below detailed test result)

All the emissions except fundamental emission from 9 KHz to 40GHz were comply with FCC PART
15.109 limits limit.
Note1: For emissions above 1GHz. If peak results comply with AV limit,
AV Result is deemed to comply with AV limit.
Note2: Level = Reading Level + Factor, Margin= Level-Limit
Note3: We measured Radiated Emission at GFSK, /4 DQPSK and 8DPSK mode
from 9 KHz to 25GHz and recorded worst case at GFSK DH5 mode.
Note4: For below 1GHz testing recorded worst at GFSK DH5 low channel.

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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Radiated Emission Test Result

77.0 dBu¥/m

67
57 FEEParttaTRE-Clasy B—30: H606#)Hz
47 |:
|
3
37 M Jhln-'f“llkllw
:
s . MM
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30.000 60 100 MHz) 500 1000.0
Site: 966 LAB Antenna::Horizontal Temperature(C):24(C)
Limit: FCC Part15 RE-Class Humidity(%):60%
B_30-1000MHz
EUT: Trolley Speaker Test Time: 2022/2/23 15:30:25
M/N.: MTs10-2 Power Rating: AC 120V/60Hz
Mode: BT Test Engineer:
Note:
No. Frequency Reading Factor Level Limit Margin Det. Height Azimuth Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (cm) (deg)
1 45.8553 11.33 15.57 26.90 40.00 -13.10 | peak 200 86 N/A
2 125.8863 12.33 14.73 27.06 43.50 -16.44 | peak 200 94 N/A
3 % | 146.8876 22.92 16.21 39.13 43.50 -4.37 peak 200 293 N/A
4 184.4898 15.60 13.50 29.10 43.50 -14.40 | peak 100 4 N/A
5 232.5318 14.85 13.41 28.26 46.00 -17.74 | peak 100 269 N/A
6 501.1790 12.71 19.97 32.68 46.00 -13.32 | peak 200 245 N/A
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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77.0 dBu¥/m

67
57 FEE-Part o RE-Clasr B—30: 1801
47 |:
|
I
37 Z !
3 PO
1 b W
" }ﬂ'\(/t‘l \Mﬁi 5 MM A
27 . .
b N v | TR P TR i
17
7
-3
30.000 [51] 100 [MHz) 500 1000.0
Site: 966 LAB Antenna::Vertical Temperature(C):24(C)
Limit: FCC Part15 RE-Class Humidity(%):60%
B_30-1000MHz
EUT: Trolley Speaker Test Time: 2022/2/23 15:34:45
M/N.: MTs10-2 Power Rating: AC 120V/60Hz
Mode: BT Test Engineer:
Note:
No. Frequency Reading Factor Level Limit Margin Det. Height Azimuth Remark
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (cm) (deg)
1 96.0986 19.89 11.47 31.36 43.50 -12.14 | peak 100 125 N/A
2 * 145.8611 22.38 12.89 35.27 43.50 -8.23 peak 200 4 N/A
3 158.6677 20.96 12.93 33.89 43.50 -9.61 peak 200 4 N/A
4 189.7385 14.71 13.30 28.01 43.50 -15.49 | peak 200 4 N/A
5 247.6819 14.07 13.95 28.02 46.00 -17.98 | peak 200 117 N/A
6 530.1014 12.59 19.16 31.75 46.00 -14.25 | peak 200 4 N/A
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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For 1GHz to 25GHz
Note: 1. GFSK, Pi/4 DQPSK and 8DPSK all have been tested, only worse case GFSK is reported.
2. 8~25GHz at least have 20dB margin. No recording in the test report.

GFSK (above 1GHZ2)

Frequency(MHz): 2402 Polarity: HORIZONTAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4804.00 47.68 PK 74.00 26.32 43.17 33.49 6.91 35.89 4.51
4804.00 40.24 AV 54.00 13.76 35.73 33.49 6.91 35.89 4.51
5010.00 45.68 PK 74.00 28.32 38.82 34.06 7.04 34.24 6.86
5010.00 -- AV 54.00 -- -- -- -- -- --
7206.00 44.68 PK 74.00 29.32 33.58 36.95 9.18 35.03 11.10
7206.00 -- AV 54.00 -- -- -- -- -- --
Frequency(MHz): 2402 Polarity: VERTICAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4804.00 47.38 PK 74.00 26.62 42.87 33.49 6.91 35.89 4.51
4804.00 41.47 AV 54.00 12.53 36.96 33.49 6.91 35.89 4.51
5128.00 44.97 PK 74.00 29.03 38.11 34.06 7.04 34.24 6.86
5128.00 -~ AV 54.00 -- -- -~ -~ -~ --
7206.00 43.42 PK 74.00 30.58 32.32 36.95 9.18 35.03 11.10
7206.00 -- AV 54.00 -- -- -- -- -- --
Frequency(MHz): 2441 Polarity: HORIZONTAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4882.00 48.65 PK 74.00 25.35 42.29 33.60 6.95 34.19 6.36
4882.00 41.68 AV 54.00 12.32 35.32 33.60 6.95 34.19 6.36
5369.00 45.41 PK 74.00 28.59 37.81 34.56 7.15 34.11 7.60
5369.00 -- AV 54.00 -- -- -- -- -- --
7323.00 43.28 PK 74.00 30.72 31.58 37.46 9.23 35.00 11.70
7323.00 -- AV 54.00 -- -- -- -- -- --
Frequency(MHz): 2441 Polarity: VERTICAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4882.00 46.63 PK 74.00 27.37 40.27 33.60 6.95 34.19 6.36
4882.00 40.42 AV 54.00 13.58 34.06 33.60 6.95 34.19 6.36
5450.00 44.62 PK 74.00 29.38 37.02 34.56 7.15 34.11 7.60
5450.00 -- AV 54.00 -- -- -- -- -- --
7323.00 44.26 PK 74.00 29.74 32.56 37.46 9.23 35.00 11.70
7323.00 -- AV 54.00 -- -- -- -- -- --
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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Frequency(MHZz): 2480 Polarity: HORIZONTAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4960.00 46.36 PK 74.00 27.64 41.44 33.84 7.00 35.92 4.92
4960.00 40.28 AV 54.00 13.72 35.36 33.84 7.00 35.92 4.92
5998.00 44.68 PK 74.00 29.32 37.4 34.45 7.12 34.29 7.28
5998.00 -- AV 54.00 -- -- -- -- -- --
7440.00 42.36 PK 74.00 31.64 30.41 37.64 9.28 34.97 11.95
7440.00 -- AV 54.00 -- -- -- -- -- --
Frequency(MHz): 2480 Polarity: VERTICAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
4960.00 47.39 PK 74.00 26.61 42.47 33.84 7.00 35.92 4.92
4960.00 41.36 AV 54.00 12.64 36.44 33.84 7.00 35.92 4.92
5649.00 43.42 PK 74.00 30.58 36.14 34.45 7.12 34.29 7.28
5649.00 -- AV 54.00 -- -- -- -- -- --
7440.00 44.48 PK 74.00 29.52 32.53 37.64 9.28 34.97 11.95
7440.00 -~ AV 54.00 -- -~ -- -~ -- --
REMARKS:

. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)

. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
. Margin value = Limit value- Emission level.

. -- Mean the PK detector measured value is below average limit.

. The other emission levels were very low against the limit.

. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz

Peak detector is for AV value.

OO WN -
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Results of Band Edges Test (Radiated)
Note: All modulations have been tested, only worse case GFSK is reported.

Frequency(MH2z): 2402 Polarity: HORIZONTAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
2402.00 99.36 PK -- -- 65.97 28.78 4.61 0 33.39
2402.00 91.42 AV -- -- 58.03 28.78 4.61 0 33.39
2362.00 43.38 PK 74.00 30.62 10.3 28.52 4.56 0 33.08
2362.00 -- AV 54.00 -- -- -- -- -- --
2390.00 48.35 PK 74.00 25.65 15.03 28.72 4.60 0 33.32
2390.00 -- AV 54.00 -- -- -- -- -- --
2400.00 52.63 PK 74.00 21.37 19.24 28.78 4.61 0 33.39
2400.00 -~ AV 54.00 -~ -- -~ -- - -~
Frequency(MHz): 2402 Polarity: VERTICAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuv) (dB/m) (dB) (dB) (dB/m)
2402.00 98.24 PK -- -- 64.85 28.78 4.61 0 33.39
2402.00 91.06 AV -- -- 57.67 28.78 4.61 0 33.39
2378.00 43.42 PK 74.00 30.58 10.34 28.52 4.56 0 33.08
2378.00 - AV 54.00 -- - -- -- - -
2390.00 46.38 PK 74.00 27.62 13.06 28.72 4.60 0 33.32
2390.00 - AV 54.00 -- -- -- -- - -
2400.00 49.67 PK 74.00 24.33 16.28 28.78 4.61 0 33.39
2400.00 - AV 54.00 -- -- -- -- - -
Frequency(MHz): 2480 Polarity: HORIZONTAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
2480.00 100.65 PK -- -- 67.03 28.92 4.70 0.00 33.62
2480.00 91.75 AV -- -- 58.13 28.92 4.70 0.00 33.62
2483.50 50.36 PK 74.00 23.64 16.73 28.93 4.70 0.00 33.63
2483.50 -~ AV 54.00 -~ -- -~ -- - -~
2485.00 46.75 PK 74.00 27.25 13.09 28.95 4.71 0.00 33.66
2485.00 -- AV 54.00 -- -- -- -- -- --
2500.00 43.69 PK 74.00 30.31 10.01 28.96 4.72 0.00 33.68
2500.00 -- AV 54.00 -- -- -- -- -- --
Frequency(MHz): 2480 Polarity: VERTICAL
Frequency Emission Limit Margin Raw Antenna Cable Pre- Correction
(MHZz) Level (dBuV/m) (dB) Value Factor Factor | amplifier Factor
(dBuV/m) (dBuV) (dB/m) (dB) (dB) (dB/m)
2480.00 99.45 PK -- -- 65.83 28.92 4.70 0.00 33.62
2480.00 90.36 AV -- -- 56.74 28.92 4.70 0.00 33.62
2483.50 50.47 PK 74.00 23.53 16.84 28.93 4.70 0.00 33.63
2483.50 -- AV 54.00 -- -- -- -- -- --
2494.00 48.36 PK 74.00 25.64 14.7 28.95 4.71 0.00 33.66
2494.00 -~ AV 54.00 -~ -- -~ -- - -~
2500.00 44.74 PK 74.00 29.26 11.06 28.96 4.72 0.00 33.68
2500.00 -- AV 54.00 -- -- -- -- -- --
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REMARKS:
1. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier
Factor
Margin value = Limit value- Emission level.
-- Mean the PK detector measured value is below average limit.
The other emission levels were very low against the limit.
RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak
detector is for AV value.
For fundamental frequency, RBW 3MHz VBW 3MHz Peak detector is for PK Value; RMS
detector is for AV value.

o0k w

N
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5. Maximum Peak Output Power

5.1. Applied procedures / Limit

15.247(a) (1) Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater. Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may
have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

15.247(b) (1) For frequency hopping systems operating in the 2400-2483.5 MHz band employing
at least 75 non-overlapping hopping channels, and all frequency hopping systems in the
5725-5850 MHz band: 1watt. For all other frequency hopping systems in the 2400-2483.5 MHz
band: 0.125 watts.

5.2. Test procedure

(1) Connected the antenna port to the Spectrum Analyzer, set the Spectrum Analyzer as
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured, VBW > RBW, Sweep = auto
Detector function = peak, Trace = max hold

(2) The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize. Use
the marker-to-peak function to set the marker to the peak of the emission. The indicated level
is the peak output power.

(3) The above procedure shall be repeated at the lowest, the middle, and the highest frequency
of the stated frequency range with modulated mode. Also shall be performed at different
modes of operation.

5.3. Deviation from standard

No deviation.

5.4. Test setup

EUT SPECTRUM
ANALYZER

5.5. TEST RESULTS

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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.. Frequenc Conducted Power Dut Total Power Limit .
Condition | Mode (I\(jIHz) y Antenna (dBm) Factor {dB) (dBm) (dBm) Verdict
NVNT | 1-DH5 2402 Ant 1 0.668 0 0.668 21 Pass
NVNT | 1-DH5 2441 Ant 1 -0.519 0 -0.519 21 Pass
NVNT | 1-DH5 2480 Ant 1 -1.361 0 -1.361 21 Pass

Power NVNT 1-DH5 2402MHz Antl

I R Lt iyt - S B |..|

.l:lj-'l[l_lr Frasy 2 402000000 G

P ban ——  Trg- FresAun
1Fidn L Anes 24 88

Rl Ofteat T 52 2B
Ref 21000 dBen

FVEW B0 MHz

Power NVNT 1-DH5 2441MHz Antl

B g bt i - Sl

- Trig-FresRun
Antnr 2a #8

Maf Oftest T 37 4
Reefl 20,00 B

Cerder 2441000 GHz
@Res BW L0 MHz FVEW B0 MHz
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Product Service

Power NVNT 1-DH5 2480MHz Antl

g bt i - Sl

.I::-:'lr.l.'r Freg 2 AR0000000 GHE

FHC: Fam —e—  Trig- FrsRun
IFEida L Anns 3358

Mal Oftest T4 dOI
Ref 20,00 dBmn

Cerder 2450000 GHE

@Res BW L0 MHz FVEW B0 MHz ‘Bweep 1.3X3

Condition | Mode | Frequency Antenna | Conducted Power | Duty Total Power | Limit Verdict
(MH2z) (dBm) Factor (dB) | (dBm) (dBm)
NVNT | 2-DH5 2402 Ant1 2.963 0 2.963 21 Pass
NVNT | 2-DH5 2441 Ant1 1.861 0 1.861 21 Pass
NVNT | 2-DH5 2480 Ant1 1.008 0 1.008 21 Pass

Power NVNT 2-DH5 2402MHz Antl

g bt i - Sl

.I::-:'lr.l.'r Fragg 2402000000 GHz
FHC: Fam —e—  Trig- FrsRun
IFEiskn | Anns 2288

Mal Oftest T332 412
Ref 20,00 dBan

Epan 10,00 MHz
FVEW B0 MHz ‘Bweep 17X mis {10001 pi=s
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Power NVNT 2-DH5 2441MHz Antl

g bt i - Sl

A4 9000000 GHz

FHC: Fam —e—  Trig- FrsRun
IFEida L Anns 3358

Cerder 2441000 GHz Epan 10,00 MHz
@Res BW L0 MHz FVEW B0 MHz ‘Bweep 1.¥¥3 ms {10001 pbs

Power NVNT 2-DH5 2480MHz Antl

B gl g e vk - vt S8

P Fa —+—  Trg-FresRun
1P | Anws 38 68

Cender
#Re FVEW B0 MHz
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Condition | Mode | Frequency Antenna | Conducted Power | Duty Total Power | Limit Verdict
(MHz) (dBm) Factor (dB) | (dBm) (dBm)
NVNT | 3-DH5 2402 Antl 3.544 0 3.544 21 Pass
NVNT | 3-DH5 2441 Antl 2.403 0 2.403 21 Pass
NVNT | 3-DH5 2480 Antl 1.729 0 1.729 21 Pass
Power NVNT 3-DH5 2402MHz Antl
B e Lpbmrs s - Sl A
.I::-:lr.l.'r Fragg 2 403000000 GHz —
|P:‘E.I|.|I:-| - J"Elﬂ- r:r;“
Ref 20.00 dEten
Cender ZA0Z000 GHz Epan 10.00 MHz
#Res LD [iHz FVEW B.0 MHz Bweep 1.XX3 ms {10001 pts|
Power NVNT 3-DH5 2441MHz Antl
I g Lt v - St : =i l-
.I::-:lr.l.'r Fregy 2 449000000 GHz -11- — . B 1
||":’f.||..l:. - J||=|.. r:r;‘
e Tod e
Cepder 2441000 GHz Epan 10.00 MHz
#Res BW 10 WMz FVEW B0 MHz Bweep 1333 mvs (10001 pis
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Power NVNT 3-DH5 2480MHz Antl

g bt i - Sl

.I::-:'lr.l.'r Fragg 2 AS0000000 GHz
FHC: Fam —e—  Trig- FrsRun
IFEiskn | Anns 2288

Mal Oftest T4 dOI
Ref 20,00 dBmn

Cerder 2450000 GHE Epan 10,00 MHz
#Re A 20 WHE FVEW B0 MHz ‘Bweep 1.¥¥3 ms {10001 pbs

Note: All the modes (1-DH1, 1-DH3,1-DH5,2-DH1,2-DH3,2-DH5,3-DH1,3-DH3,3-DH5) had been test, but only
the worst data (1-DH5,2-DH5,3-DH5) record in the report.
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6. BANDWIDTH TEST

6.1. Applied procedures / Limit

For frequency hopping system operating in the 2400-2483.5MHz, If the 20dB bandwidth of hopping
channel is greater than 25kHz, two-thirds 20dBbandwidth of hopping channel shell be a minimum limit
for the hopping channel separation.

6.2. Test procedure

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram below.

b. Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW > 1% of the 20 dB bandwidth, VBW > RBW, Sweep = auto, Detector function = peak
Trace = max hold

6.3. Deviation from standard

No deviation.

6.4. Test setup

EUT SPECTRUM
ANALYZER

6.5. Test results
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. Frequency 99% OBW | -20 dB Bandwidth Limit -20 dB .
Condition | Mode (MH2) Antenna (MH2) (MH2) Bandwidth (MHZ) Verdict
NVNT | 1-DH5 2402 Ant 1 0.844 0.9453 0 Pass
NVNT | 1-DH5 2441 Ant 1 0.8274 0.9395 0 Pass
NVNT | 1-DH5 2480 Ant 1 0.8321 0.9412 0 Pass
OBW NVNT 1-DH5 2402MHz Antl
B irvoged Lpribars v - Ut ot B0 ==

Comter Frisg 3.403000000 GHe 'g:rllu-:.-;:urmnn T e

Avpitcdd: 100HOD
Rt Davien BTH

Ceonter 2.402 GHz
ZRes BW 30 kHz

Epan & MWz

FVEW 100 kHz FBET M

Decupied Bandwidth Tolal Fower 6.91 dBm
843.95 kHz

33,525 kMz CEW Powsr
845.3 kHe x dB

0000 %%
-20.00 dB

Tram=mit Freg Error
= JB Bandwidih

OBW NVNT 1-DH5 2441MHz Antl

B g bt S - Dt ==

Ragiz Sict Mars
Aashs Darion TS

Cemtar Frag 2 449000000 GHz Carinr Freg 244133550 OHz
- Trig-FresRun AxvpiHcdd: 100400
i 188

Center 1444 CHz
Zhes BW 30 kHz

Epan & MHz

FVEW 100 iz Ewerp LAY ms

Decupied Bandwidih Total Power
827.41 kHz
20.575 kMz
839.5 kHe % dB

OBEW Powsr 00,00 %
-20.00 dB

Tran=mit Freg Error
= 08 Bandwidih
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OBW NVNT 1-DH5 2480MHz Antl

B g bt S - Dt =

AAPH b 71 0T

Cander Frac Raciz Sizt Mars
Rusis Dorion TH

Conter 148 CHz
=Res BW 30 kHz FVEW 100 kHz

Decupied Bamdwidth Total Power 5,19 dBm
832.15 kHz

Tran=mit Freg Error 30578 kMz OBW Power BE.00 %

= 08 Bandwidih 841, kHe % di -20,00 dB
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- Frequency 99% OBW | -20 dB Bandwidth Limit -20 dB .
Condition | Mode (MH2) Antenna (MH2) (MH2) Bandwidth (MHZ) Verdict
NVNT | 2-DH5 2402 Ant 1 1.1812 1.2824 0 Pass
NVNT | 2-DH5 2441 Ant 1 1.1843 1.2811 0 Pass
NVNT | 2-DH5 2480 Ant 1 1.1794 1.3274 0 Pass
OBW NVNT 2-DH5 2402MHz Antl

B g bt S - Dt

Cencer 2.402 GHZ
e BW 30 kHr
Oecupied Bandwidih
1.1812 MHz
H6.371 kMz
1.282 MHz % dB

Tran=mit Freg Error
= 8 Bandwidth

Todal Powar

OEW Power

FVEW 100 kHz

7.08 dBem

BELO0
-20.00 dB

==

Ragiz Sict Mars
Apsts Dordon TS

Epan 2 Mz
2667 ms

OBW NVNT 2-DH5 2441MHz Antl

B g bt S - Dt

Center 2441 GHz
=Res BW 30 kHz
Occupied Bandwidth
1.1843 MHz
35.502 kMz
1281 MHz  xdB

Tran=mit Freg Error
= 4B Bandwidih

Contur Frag 2441000000 GHz Cartar Fra: 244100000 OHz
— T 'res Aun

Total Power

CEW Power

raspiHzld: 100HDD

FVBEW 100 iz

.99 dBm

B8.00 %
-201,00 di

==
— T T

Hagiz Sict More

Rusis Dorion TH

Bpan 2 Mz
2.66T ms
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OBW NVNT 2-DH5 2480MHz Antl

B g bt S - Dt

.I::-:'lr.l.'r Freg 2 AR0000000 GHE

Aol OMfael T4 dB
Ref 27.40 B

Conter 148 CHz
=Res BW 30 kHz

Occupied Bandwidth

1.1794 MHz

Gorinr Freg 2483300000 JHz
. Trig-FresAun
L 188

Total Power

Tran=mit Freg Error
= 08 Bandwidih

34,148 kMz

1,327 MHe % dB

CEW Powsr

raspiHzld: 100HDD

FVEW 100 kHz

5.19 dBm

2000 %
-20.00 dB

Hagiz Sict More

Rusis Dorion TH

==

Epan 3 Wz,
2667 ms

Report No.: NTC-ER2202025

. Frequency 99% OBW | -20 dB Bandwidth Limit -20 dB .
Condition | Mode (MH2) Antenna (MH2) (MH2) Bandwidth (MHz) Verdict
NVNT | 3-DH5 2402 Ant 1l 1.1856 1.3027 0 Pass
NVNT | 3-DH5 2441 Ant 1l 1.1841 1.2924 0 Pass
NVNT | 3-DH5 2480 Ant 1l 1.1988 1.3204 0 Pass
OBW NVNT 3-DH5 2402MHz Antl
LT Bl

Conter 2.402 CHz
=Res BW 30 kHz
Occupied Bandwidth
1.1856 MHz
39478 kMz
1303MHz  xdB

Tran=mit Freg Error
= 4B Bandwidih

Centar Freg 2 402000000 GHz Gacter Freg 2432303000 OHs
Tré rea Aun

Total Power

CEW Power

=
raspiHzld: 100HDD

FVBEW 100 iz

7.53 dBm

B8.00 %
-201,00 di

Hagiz Sict More

Rusis Dorion TH

Bpan 2 Mz
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OBW NVNT 3-DH5 2441MHz Antl

Report No.: NTC-ER2202025

B g bt S - Dt

.I::-:'lr.l.'r Fresgg 2447000000 GHz

Aol Offael 737 4B
Ref 2707 diBm

Conter 2441 GHz
FRes BW 30 kHz

Oceupied Bandwidih
1.1841 MHz
33,302 kHz
1,202 MHz

Tran=mit Freg Error
= 08 Bandwidih

Cartwr Frog 2447300000 JHe
- Trig-FreaAun

raspiHzld: 100HDD
L 188

FVEW 100 kHz

Total Power .30 dBm

CEW Powsr 2000 %
% dB -20.00 dB

Rusis Dorion TH

Epan 3 Wz,
2667 ms

OBW NVNT 3-DH5 2480MHz Antl

B Firpigd Ly v - 0 it Y

.I:h:'lr.l.'r Fragg 2 AS0000000 GHe

el Offael 7.4 dB

Ref 3740 dilm

Conter 148 CHz
ZRes BW 30 kHz

Occupied Bandwidth
1.1988 MHz
30.962 kHz
1.320 MHz

Tran=mit Freg Error
= 4B Bandwidih

Gartar Frag: 2420000000 GHz
. Trig-FresRun

Avpitcld: 100HOD
Rivrien. 18 08

FVEW 100 iz

Total Power 5,30 dBm

OBEW Powsr BELO0 %
x dB -20,00 dB

R

Hagiz Sict More

Hasbs Drdon TS

Bpan 2 Mz
2.66T ms

Note: All the modes (1-DH1, 1-DH3,1-DH5,2-DH1,2-DH3,2-DH5,3-DH1,3-DH3,3-DH5) had been test, but only

the worst data (1-DH5,2-DH5,3-DH5) record in the report.
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. Carrier Frequencies Separated

7.1. Applied procedures / Limit

15.247(a) (1) Frequency hopping systems shall have hopping channel carrier frequencies separated
by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.

7.2. Test procedure

(1) Connected the antenna port to the Spectrum Analyzer, set the Spectrum Analyzer as
Span = wide enough to capture the peaks of two adjacent channels, Resolution (or IF)
Bandwidth (RBW) > 1% of the span, Video (or Average) Bandwidth (VBW) > RBW
Sweep = auto, Detector function = peak, Trace = max hold

(2) The EUT should be transmitting at its maximum data rate. Use the marker-delta function to
determine the separation between the peaks of the adjacent channels.

(3) The above procedure shall be repeated at the lowest, the middle, and the highest frequency
of the stated frequency range with modulated mode. also shall be performed at different
modes of operation.

7.3. Deviation from standard

No deviation.

7.4. Test setup

EUT SPECTRUM
ANALYZER

7.5. Test results

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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Report No.: NTC-ER2202025

Condition | Mode Hopping Freql (MHz) Hopping Freq2 (MHz) HFS (MHz) | Limit (MHz) | Verdict
NVNT 1-DH5 2402.086 2402.875 0.789 0.63 Pass
NVNT 1-DH5 2441.188 2441.863 0.675 0.626 Pass
NVNT 1-DH5 2478.99 2479.869 0.879 0.627 Pass

CES NVNT 1-DH5 2402MHz

|r|uE :T.’: ETT o

Prpunghd bbb A - vyl

.I::E'lr.l." Freg 2 402500000 GHE

Rl Ofael 752 48
Rel 20.00 dBm

Bpan 1.000 MHz
FWVEW 300 kHz Sweep 1000 mes (1001 pis

TA% kHa) L] B4
AT 09 GHz | 2231 dam.

CFS NVNT 1-DH5 2441MHz

e —— m:

B gl g e vk - vt S8

.I:h: aber Frog 2. 441500000 GHE

Rl Offael .57 dB
Ref 20.00 dBm

Conter 7441500 CHz Bpan 1.000 KHz
=Res BW 100 kHz FWEMW 300 kHz Sweep 1000 mes (1001 pis

ErEkHaGh]  -LA7EdN]
AL 180 GHz | OET# dEm
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CES NVNT 1-DH5 2480MHz

g bt i - Sl

Coater Frag 2470500000 GHe
TH: Wi~

Trig- FrasRun
Alter 22 68
Rl OFsel T4 o8

Rel 20.00 dBm

FVEW 300 kHz Swerp 12000 ms (1001 pis
L . 5 —
BEZ dlt
-1 0653 dEm

B8 kHa 441
TATH RS GHz |

Bpan 1.000 MHz

Report No.: NTC-ER2202025

Condition | Mode Hopping Fregql (MHz) Hopping Freq2 (MHz) HFS (MHz) | Limit (MHz) | Verdict
NVNT 2-DH5 2401.876 2403.058 1.182 0.855 Pass
NVNT 2-DH5 2440.873 2441.878 1.005 0.854 Pass
NVNT 2-DH5 2479.146 2480.067 0.921 0.885 Pass

CFES NVNT 2-DH5 2402MHz

g bt i - Sl

Center Freg 2402500000 GHz

Centur Fre 12500000 GH Trig: Fres Aun
Apne 2288

el Ofsel T.52 dB

Ref 20.00 dBm

Bpan 1.000 MHz
FWVEW 300 kHz Sweep 1000 mes (1001 pis
W 3 T =

1182 Mia] 48]

-1,337 dli]
AL BTE GHz |

.35 dBm
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CES NVNT 2-DH5 2441MHz

g bt i - Sl

e Trig-FresRun
P i —+
1P | Anns 3388

P
FWVEW 300 kHz Sweep 1000 mes (1001 pis

EETCTTN
A5 dEm

CFS NVNT 2-DH5 2480MHz

B gl g e vk - vt S8

- Trg:FresRun

Anee 2o ol

C Bpan 1.000 KHz
3 FWEMW 300 kHz Sweep 1000 mes (1001 pis

TkHa il  -1470d0
aHz) 1 EQ% dEm
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Report No.: NTC-ER2202025

Condition | Mode Hopping Freql (MHz) Hopping Freq2 (MHz) HFS (MHz) | Limit (MHz) | Verdict
NVNT 3-DH5 2402.014 2403.013 0.999 0.862 Pass
NVNT 3-DH5 2440.879 2442.307 1.428 0.862 Pass
NVNT 3-DH5 2478.867 2479.98 1.113 0.88 Pass

CFES NVNT 3-DH5 2402MHz

B g bt i - Sl

.I::E'lr.l." Fragg 2 403500000 GHz

- Trig-FresRun
Antnr 2a #8

FVEW 300 kHz

S kHa 8] 038 dll]
AL 4 GHI | T35 i

Bpan 3.000 MHz
Sweep 1000 s (1001 pis

CFES NVNT 3-DH5 2441MHz

g bt i - Sl

Trig- FrasRun
Alter 22 68

Rl Ofael .57 4B

Rel 20.00 dBm

Conter 7.441300 GHz
=Res BW 100 kHz Swerp 12000 ms (1001 pis
W . FoaT T

FWVEW 300 kHz

LAIEMHE[ Al 2217 dll|
AL BT GHE | .77 dEm

Bpan 1.000 MHz
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CFES NVNT 3-DH5 2480MHz

g bt i - Sl

.I::E'lr.l." Freg 2 473500000 GHz Loy T _l
" Alter 22 68 )

Rl OFsel T4 o8
Rel 20.00 dBm

3,000 MHz
FWVEW 300 kHz (Jaged {1001 pts

1113 Mia] 451 L5 il
TATHRGT GHz | ALBLT dEm

Note: All the modes (1-DH1, 1-DH3,1-DH5,2-DH1,2-DH3,2-DH5,3-DH1,3-DH3,3-DH5) had been test, but only
the worst data (1-DHS5,2-DH5,3-DHS5) record in the report
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8. Hopping Channel Number

8.1. Applied procedures / Limit

15.247(a) (1) (iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least
15 channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping channels
employed. Frequency hopping systems may avoid or suppress transmissions on a particular
hopping frequency provided that a minimum of 15 channels are used.

8.2. Test procedure

(1) Connected the antenna port to the Spectrum Analyzer , set the Spectrum Analyzer as
Span = the frequency band of operation, RBW > 1% of the span, VBW > RBW Sweep = auto
Detector function = peak, Trace = max hold

(2) The EUT should be have its hopping function enabled. Maxhold and record hopping channels
It may prove necessary to break the span up to sections, in order to clearly show all of the
hopping frequencies.

8.3. Deviation from standard

No deviation.

8.4. Test setup

EUT SPECTRUM
ANALYZER

8.5. Test result

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808



NTC

Number of Hopping Channel

Description of Channel:

Channel Fr?'\(jlli'ezr;cy Channel Fr?&lr_lezr;cy Channel Fr?&li'ezr;cy
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454
26 2428 53 2455

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808
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Condition Mode Hopping Number Limit Verdict
NVNT 1-DH5 79 15 Pass
NVNT 1-DH5 79 15 Pass
NVNT 1-DH5 79 15 Pass

Hopping No. NVNT 1-DH5 2402MHz

B 1 g bt b i - bkl .

A4 1750000 GHEe
M e
Dbl e

Contar Fras
CEenarFred Trig: FrasBan
dimven. 3408

#VEW 300 kHz

TALY B3T 0 GHe |
ZATHRE] 0 e |

= ETanLE

Hopping No. NVNT 1-DH5 2441MHz

B ol e B e ol - Bl 1

Trig: PresRan

W P
i B

=l

= A O

AADZ D04 0 Gakle |
EARD TG 5 GHe |

0331 |
L6 dim]

-

T
a
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Hopping No. NVNT 1-DH5 2480MHz

fug Typa: Log-Fuee
Aovg Hiole: 2000E2000
st 34 a8

Biarl 240000 GHz
=hes BW 100 kHz

]

= DD O e

003 dlm|
1314 dim |

-

T
8
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Condition Mode Hopping Number Limit Verdict
NVNT 2-DH5 79 15 Pass
NVNT 2-DH5 79 15 Pass
NVNT 2-DH5 79 15 Pass

Hopping No. NVNT 2-DH5 2402MHz
.I:h.-ll.-.-r Frag 244 1750000 GH: — -_n_ - :-:J&E:mm
e A D48 e

Btal:l 240000 GHz Bdop 2.43350 GHz
Fhes BW 100 kHz SVEW 30D kHz Bweep EODD mrs (1001 pis
I-..; . 4217 dlirm| - .

g :-.:Iir-l:lﬂrr-:

:

P

1

Hopping No. NVNT 2-DH5 2441MHz
.I:h.-ll.-.-r Frag 2441750000 GHE o
) n|:;| z':-uin

Biart 240000 GHz Bdop 243350 OHz
=hes BW 100 kHz SWEW I0 kHz Bweep E.0DD ms (1001 pis
"-"1" . ’ AL ETO 0 Gle | T2 dlim! : - . . :

2 ZARDITT 0 e | 552 dim

a | {

:

:

i

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM

3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808




NTC

P g o Page 47 of 78 Report No.: NTC-ER2202025

Hopping No. NVNT 2-DH5 2480MHz

B 1 g bt b i - bkl .

Centar Frag 2441750000 G Emg Typa: Log Sy
o e Trig:PrasBen oo Hiolet: OO0
diten. o8

]

458 dlim]
EATT dimm |

= DD O e

-

T
a
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.- NTC-ER2202025

Condition Mode Hopping Number Limit Verdict
NVNT 3-DH5 79 15 Pass
NVNT 3-DH5 79 15 Pass
NVNT 3-DH5 79 15 Pass

Hopping No. NVNT 3-DH5 2402MHz
.I:h.-ll.-.-r Frag 244 1750000 GH: — -_n_ - :-:J&E:mm
e ) ﬂIL." :':usn " -

Btal:l 240000 GHx Bdop 2.43350 GHz
=Res BW 100 kHx SVEW 300 kHx Bweep EODD mrs (1001 pis

: o T T

3 | {

:

P

1

Hopping No. NVNT 3-DH5 2441MHz
Wi ™ e A

Biart 240000 GHz Bdop 243350 OHz
=hes BW 100 kHz SWEW I0 kHz Bweep E.0DD ms (1001 pis
I-1 rEE 1352 dlim | . - — .

g Mﬂl:lﬂrr-:

:

;

i
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Hopping No. NVNT 3-DH5 2480MHz

B 1 g bt b i - bkl .

Conitar Frag 2441750000 GHe
Centar Frag 4170000 G . . tHgPemin
1ol e B! 38

Biarl 240000 GHz
et 00 kHz #VEW 300 kHz

43350 CHz

FALY BT 0 GHe | -2 AE] dlim |
ZARDITT 0 e | 4703 dimm |

S S o e =

-

T
a

Note: All the modes (1-DH1, 1-DH3,1-DH5,2-DH1,2-DH3,2-DH5,3-DH1,3-DH3,3-DH5) had been test, but only
the worst data (1-DH5,2-DH5,3-DH5) record in the report.
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Product Service

9. Dwell time

9.1. Applied procedures / Limit

15.247(a) (1) (iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least
15 channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping channels
employed. Frequency hopping systems may avoid or suppress transmissions on a particular
hopping frequency provided that a minimum of 15 channels are used.

9.2. Test procedure

(1) Place the EUT on the table in the chamber or connect the antenna port of the EUT to spectrum
analyzer and set it in transmitting mode.
(2) Set RBW of spectrum analyzer to 1MHz, VBW > RBW
(3) Use a video trigger with the trigger level set to enable triggering only on full pulses.
(4) Sweep Time is more than once pulse time.
(5) Set the center frequency on any frequency would be measure and set the frequency span to
zero span.
) Measure the maximum time duration of one single pulse.
) Set the EUT for DH5, DH3 and DH1 packet transmitting.
) Measure the maximum time duration of one single pulse.
) A Period Time = 79*0.4=31.6 S
DH1 Time Slot: Reading * (1600/2)*31.6/79
DH3 Time Slot: Reading * (1600/4)*31.6/79
DH5 Time Slot: Reading * (1600/6)*31.6/79

(6
(7
(8
9

9.3. Deviation from standard

No deviation.

9.4. Test setup

EUT SPECTRUM
ANALYZER
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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9.5. Test result

Condition | Mode | Frequency Pulse Time Total Dwell Time Period Time Limit Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT | 1-DH1 2441 0.385 123.2 31600 400 Pass

Dwell NVNT 1-DH1 2441MHz

B st btabws by b - vt B4 3
Corar Frag 2, 449000000 GHz Trig Coday-LES rma Ang Type Lap-Par TRAZN

Trig: Vicka
At 348

Rel OFael 737 4B
Ref 20.00 dBm

Epan i Hz,
SVEW 1.0 MHz Sweep 5000 ms (10001 pes)

B

Condition | Mode | Frequency Pulse Time Total Dwell Time Period Time Limit Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT | 1-DH3 2441 1.62 259.2 31600 400 Pass

Dwell NVNT 1-DH3 2441MHz

YT ] E
Centar Fresg 2449000000 GHz Trig Comiap-LEH rea A Type: Logr Fr

Pl Eaan -~ TH:Wided
F e (e i 3 a8

Rel OFael 737 4B
Ref 20.00 dBm

Center 2441000000 GHz Epan i Hz,
Foes BW 1.0 MHz SVEW 1.0 MHz Sweep 5000 ms (10001 pes)

[

1
i
a
]
]
L]
T
8
@
(]
1

LEZE ma_ L) AT o
1037 ms. A0ZR dim]

B
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Condition | Mode | Frequency Pulse Time Total Dwell Time Period Time Limit Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT | 1-DH5 2441 2.887 307.947 31600 400 Pass

Dwell NVNT 1-DH5 2441MHz

B 1 g bt b i - bkl .

Contar Frag 244 1000000 GH: Trig Delay-L3H ma #rug Trp: Log-F m _l
T Fai - Trig-Witeo Ui
e e A 3408

=1 B o H
SVEW 3.0 MHz Eweep 5.000 ms (10001 prs

LAET ma (&1 126 dl)
1,308 ma| A0ET dim;|

-

1
@

Condition | Mode | Frequency Pulse Time Total Dwell Time Period Time Limit Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT | 2-DH1 2441 0.391 125.12 31600 400 Pass

Dwell NVNT 2-DH1 2441MHz

[ Ko Lpctmn i - it 1.
%

Centar Frag 2.44 1000000 GHz Nrign Lisbary- 1848 Fumg Trpa: Log-Fer
T Trig: Viden
it 3408

Center 2441000000 CHz
Res B 1.0 MHz SVEIN 1.0 MHz

Epan 3 Hzx
reeep 5000 ms (10004 pes)

3910 4 [[A] 050 |
1308 | A48 dfm}

= A O e

-

T
a
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Condition | Mode | Frequency Pulse Time Total Dwell Time Period Time Limit Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT | 2-DH3 2441 1.643 262.88 31600 400 Pass

Dwell NVNT 2-DH3 2441MHz

B 1 g bt b i - bkl .

Commtar Frag 244 1000000 GHe Trig Dalay-1.88 ma Hug Trpe: Log P
Tt . Trig: Video
e, 48

Center 2.441000000 GHz ) Epan & Hz,
Res BW 1.0 MHz SVEWN .0 MHz Eweep 5.000 ms (10001 pes)
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1
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Condition | Mode | Frequency Pulse Time Total Dwell Time Period Time Limit Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT | 2-DH5 2441 2.894 308.693 31600 400 Pass

Dwell NVNT 2-DH5 2441MHz

B 1 g bt b i - bkl .

Commtar Frag 244 1000000 GHe Trig Dalay-1.88 ma Hug Trpe: Log P
Tt . Trig: Video
e, 48

Center 2.441000000 GHz Epan @ Hz
et BW 1.0 MHx SVEW 20 MHz Eweep 5.000 ms (10001 prs

1
3
3
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1
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Condition | Mode | Frequency Pulse Time Total Dwell Time Period Time Limit Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT | 3-DH1 2441 0.372 119.04 31600 400 Pass

Dwell NVNT 3-DH1 2441MHz

ML Pl B i - Ll 18
i . R
Centar Frag 244 1000000 GHe Frigi Dadry-1.880 raa Fup Type: Log-Feer i

Tha

Trig: Viceo
A 3408

Center 2.441000000 GHz Epan @ Hz
et BW 1.0 MHx SVEW 20 MHz Eweep 5.000 ms (10001 prs

3720 1[4 0.0l
13086 me| A0ED dim

=S e o s = L

-

1
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Condition | Mode | Frequency Pulse Time Total Dwell Time Period Time Limit Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT | 3-DH3 2441 1.645 263.2 31600 400 Pass

Dwell NVNT 3-DH3 2441MHz

B 1 g bt b i - bkl .

Commtar Frag 244 1000000 GHe Trig Dalay-1.88 ma Hug Trpe: Log P
Tt . Trig: Video
e, 48

ter 2821000000 GHz “Bpan 0 Hz,
1.0 MHz SVEWN .0 MHz Eweep 5.000 ms (10001 pes)

1548 ma | (8] R
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Condition | Mode | Frequency Pulse Time Total Dwell Time Period Time Limit Verdict
(MHz) (ms) (ms) (ms) (ms)
NVNT | 3-DH5 2441 2.897 309.013 31600 400 Pass

Dwell NVNT 3-DH5 2441MHz

B 1 g bt b i - bkl .

‘g Trea: Log P

.I:h.-'ll.-.-r Frag 244 1000000 GH: Trig Dulap-1.BH ma
T Fai - Trig-Witeo
v At 33

Center 2.441000000 GHz Epan & Hz,
Res BW 1.0 MHz SVEWN .0 MHz Eweep 5.000 ms (10001 pes)

1
3
3
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]
B
T
B
L]
L]
1

LAST ma (&1 EXIE AN
1312 ma/ 1.2 dBm|

-

r
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Note: All the modes (1-DH1, 1-DH3,1-DH5,2-DH1,2-DH3,2-DH5,3-DH1,3-DH3,3-DH5) had been test.
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10.Band edge

10.1. Applied procedures / Limit

15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

10.2. Test procedure

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram below.

b. Span = wide enough to capture the peak level of the emission operating on the channel closest to
the band edge, as well as any modulation products which fall outside of the authorized band of
operation, RBW > 1% of the span, VBW > RBW, Sweep = auto,

Detector function = peak, Trace = max hold

10.3. Deviation from standard

No deviation.

10.4. Test setup

EUT SPECTRUM
ANALYZER

10.5. Test results
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Condition | Mode | Frequency (MHz) | Antenna | Hopping Mode | Max Value (dBc) | Limit (dBc) | Verdict

NVNT 1-DH5 2402 Ant 1 No-Hopping -52.595 -20 Pass

NVNT 1-DH5 2480 Ant 1 No-Hopping -54.887 -20 Pass

Band Edge NVNT 1-DH5 2402MHz Antl No- Hopplng Ref

[ v ot e - ot L
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St 34 B

000 CHz Bpan 8.000 MHz
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T C

TAD) BED 8 el | 0554 diim |

=D e m - O e = L

-

1
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Band Edge NVNT 1-DH5 2480MHz Antl No- Hopplng Ref
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Condition | Mode | Frequency (MHz) | Antenna | Hopping Mode | Max Value (dBc) | Limit (dBc) | Verdict
NVNT 2-DH5 2402 Ant 1 No-Hopping -55.408 -20 Pass
NVNT 2-DH5 2480 Ant 1 No-Hopping -54.548 -20 Pass

Band Edge NVNT 2-DH5 2402MHz Antl No- Hopplng Ref
|..u war Frag 2 402000000 GHr "-_n_ ~ : “rag II?E‘J; "5
X ﬁl:r.! :'-'ui" e
MEr1 240
L.|.I1I:¢'r1 402000 GHz Bpan B5.000 MHz
(0D Eweep 1.333ms (10001 pes)
Band Edge NVNT 2-DH5 2402MHz Antl No Hopplng Emission
prirey
mm—mm,w“ﬁw’ .'“
Btarl 2.30G600 GHz Bdop 240600 CHz
3 SWEW I0 kHz Eweep 10.00 ms (10001 pLs)
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Band Edge NVNT 2-DH5 2480MHz Antl No- Hopplng Ref
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Condition | Mode | Frequency (MHz) | Antenna | Hopping Mode | Max Value (dBc) | Limit (dBc) | Verdict

NVNT 3-DH5 2402 Ant 1 No-Hopping -50.401 -20 Pass

NVNT 3-DH5 2480 Ant 1 No-Hopping -55.663 -20 Pass

Band Edge NVNT 3-DH5 2402MHz Antl No- Hopplng Ref

B P—
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Band Edge NVNT 3-DH5 2480MHz Antl No- Hopplng Ref

i P ——
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e
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Note: All the modes (1-DH1, 1-DH3,1-DH5,2-DH1,2-DH3,2-DH5,3-DH1,3-DH3,3-DH5) had been test, but only
the worst data (1-DH5,2-DH5,3-DH5) record in the report.
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11.Conducted Spurious Emissions

11.1. Applied procedures / Limit

15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

11.2. Test procedure

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram below.

b. Span = wide enough to capture the peak level of the in-band emission and all spurious emissions
(e.g., harmonics) from the lowest frequency generated in the EUT up through the 10™ harmonic.
Typically, several plots are required to cover this entire span. RBW = 100 kHz
VBW > RBW, Sweep = auto, Detector function = peak, Trace = max hold
sweep points 2 investigated frequency range/RBW.

11.3. Deviation from standard

No deviation.

11.4. Test setup

EUT SPECTRUM
ANALYZER

11.5. Test results
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Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT 1-DH5 2402 Ant1 -46.459 -20 Pass
NVNT 1-DH5 2441 Ant1 -43.04 -20 Pass
NVNT 1-DH5 2480 Ant1 -46.351 -20 Pass

TX. Spurious NVNT 1-DH5 2402MHz Antl Ref
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Tx. Spurious NVNT 1-DH5 2441MHz Antl Ref
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TX. Spurious NVNT 1-DH5 2480MHz Antl Emission
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Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT 2-DH5 2402 Ant1 -43.918 -20 Pass
NVNT 2-DH5 2441 Ant1 -46.674 -20 Pass
NVNT 2-DH5 2480 Ant1 -49.397 -20 Pass

Tx. Spurious NVNT 2-DH5 2402MHz Antl Ref
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Tx. Spurious NVNT 2-DH5 2441MHz Antl Ref
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TX. Spurious NVNT 2-DH5 2480MHz Antl Emission
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Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT 3-DH5 2402 Ant1 -37.743 -20 Pass
NVNT 3-DH5 2441 Ant1 -27.803 -20 Pass
NVNT 3-DH5 2480 Ant1 -30.7 -20 Pass

Tx. Spurious NVNT 3-DH5 2402MHz Antl Ref
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TX. Spurious NVNT 3-DH5 2402MHz Antl Emission
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Tx. Spurious NVNT 3-DH5 2480MHz Antl Ref

B 1 g bt b i - bkl .

fug Typa: Log-Fuer
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Note: All the modes (1-DH1, 1-DH3,1-DH5,2-DH1,2-DH3,2-DH5,3-DH1,3-DH3,3-DH5) had been test, but only
the worst data (1-DH5,2-DH5,3-DH5) record in the report.
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12. Antenna Requirement

12.1. Standard requirement

15.203 requirement: For intentional device, according to 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. 15.247(c) (1)(i) requirement: (i) Systems operating in the
2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations may
employ transmitting antennas with directional gain greater than 6dBi provided the maximum
conducted output power of the intentional radiatoris reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6dBi.

12.2. EUT Antenna

The antenna is Integral Antenna and no consideration of replacement. Antenna gain is
Maximum 1.30dBi from 2.4GHz to 2.5GHz.

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
3F, No. 1 the 1st North Industry Road, Songshan Lake Science & Technology Park, Dongguan, Guangdong, China, 523808



Page 73 of 78 Report No.: NTC-ER2202025

Product Service

13.Test setup photograph

Photos of power line conducted emission test

Photos of radiated emission tst
OMHz —1GHz
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Photos of radiated emission test
Above 1GHz
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14.Photos of the EUT
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BT Antenna
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