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Product Service
TEST REPORT DECLARE

FCCID .| 2BDIO-IGULU-F1

Equipment under Test | :| Beer fermenter and cooler

Model /Type .| iGulu F1
Listed Models (I N/A
Trade Mark | N/A
Applicant .| iGulu (Shanghai) Intelligent Technology Co., Ltd.
Address Room 109, 1st Floor, North District, 5599 Yangian Road,
Fengxian District, Shanghai.
Manufacturer .| iGulu (Shenzhen) Intelligent Technology Co., Ltd.
Room 612, Building B, Wanyuan Business Building, District 71,
Address .| Xingdong Community, Xin'an Street, Bao'an District, Shenzhen
City
Factory .| Zhongshan Qingniu Refrigeration Technology Co.,Ltd
6 Floor, 28 Guangming North Road, Nantou Town, Zhongshan
Address 528427, China
Test Laboratory :| Dongguan New Testing Centre Co., Ltd
1F & 3F, No. 1 the 1st North Industry Road Songshan Lake
Address .| Science & Technology Park Dongguan, People’ s Republic of

China 523808

Test Standard Used:
FCC Rules and Regulations Part 15 Subpart C: 15.247, ANSI C63.10:2020.

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-ER2308061

Date of Test:  |Sep.01, 2023 to Oct.24, 2023 |Date of Report.: |Oct.25, 2023

Prepared By:

"

Jack Liu/Engineer Dave Gag/LAB Manager
Note: This report applies to above tested sample only. This report shall not be 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

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

Description of EUT

EUT* Name . |Beer fermenter and cooler
Test model . [iGulu F1
EUT function description | : |Please reference user manual of this device

. [INPUT: 100-240V ~ 50-60Hz 1.8A
" |OUTPUT: 12.0V DC 5.0A 60W

Operation frequency: . [2412 MHz to 2462 MHz for 802.11b/g/n(HT20)

Power supply

Number of Channels: : |11 Channels for 802.11b/g/n(HT20)

. 1802.11b: CCK/QPSK/BPSK
' |802.11g/n: BPSK/QPSK/16QAM/64QAM
802.11b :1/2/5.5/11 Mbps

Modulation Technology:

Transmit Data Rate: . 1802.119g :6/9/12/18/24/36/48/54 Mbps
802.11n(HT20): 7.2/14.4/21.7/28.9/43.3/57.8/65/72.2 Mbps
Channel Separation: - |5 MHz
Antenna Type . |[FPC Antenna
Gain: : |IMax OdBi
Hardware Version: 1 V1.0
Software Version: 1 V1.0

Note: 1, EUT is the ab. of equipment under test.

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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Frequency list:

1. Test frequencies are lowest channel: 2412 MHz, middle channel: 2437 MHz and highest channel:

2462 MHz for 802.11b/g/n(HT20)

Page 5 of 75

Report No.: NTC-ER2308061

Frequency Frequency
Channel (MHz) Channel (MHz)
1 2412 7 2442
2 2417 2447
3 2422 9 2452
4 2427 10 2457
5 2432 11 2462
6 2437
Description of test modes
No. TEST Mode DESCRIPTION
1 Low channel TX
2 Middle channel TX
3 High channel TX
4 Keeping TX mode
Note:
Transmit by 802.11b with Date rate (1/2/5.5/11)
Transmit by 802.11g with Date rate (6/9/12/18/24/36/48/54)
Transmit by 802.11n (20MHz) with Date rate (6.5/13/19.5/26/39/52/58.5/65)

Note:

1.The EUT has been set to operate continuously on the lowest, middle and highest operation
frequency Individually, and the EUT is operating at its maximum duty cycle>or equal 98%

2. All modes under which configure applicable have been tested and the worst mode test data
recording in the test report, if no other mode data.

3. For Radiated Emission, 3 axis were chosen for testing for each applicable mode.

2.1. Detail models

Model Rating Note

iGulu E1 INPUT:100-240V ~ 50-60Hz 1.8A N/A

OUTPUT:12.0V DC 5.0A 60W
Note: All the same except model name.

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. Test Peripheral List

No. Equipment Manufacturer Model No. Serial No. Note

1 Notebook Lenovo ThinkPadE450 PF-OLRXDH -

2.3. Block diagram EUT configuration for test

For EUT Tx mode:

AC Mains EUT

2.4. Test environment conditions

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

Temperature range: 21-24°C
Humidity range: 40-75%
Pressure range: 86-106kPa

2.5. Measurement uncertainty

Test Item Uncertainty

Uncertainty for Conduction emission test 3.20dB

Uncertainty for Radiation Emission test 4.60 dB (Polarize: V)

(30MHz — 1GHz)

4.60 dB (Polarize: H)

Uncertainty for Radiation Emission test 4.82 dB (Polarize: V)

(1GHz — 18GH?z)

4.52 dB (Polarize: H)

Bandwidth +1.2%
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.

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-ER2308061

ltem | Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 Test Receiver R&S ESPI 100146 2023-05-20 1 Year
2 LISN R&S ENV216 3650.6550.06( 2023-05-19 1Year
3 LISN R&S ENV4200 1107.2387.04| 2023-05-19 1Year
4 RF Cable HUBER SUCOFLEX100| 30722/4E 2023-05-19 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
Receiver LISN1 LISN2 d‘

3.3. Power Line Conducted Emission Limits (Class B)

Freguenc Quasi-Peak Level Average Level
e dB (V) 4B ()
150kHz  ~ 500kHz 66 ~ 56* 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.

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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3.4. 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)

Notel: 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

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
60 FOC Pajt15 CE-Class B_QP
~—
7
50 y!
40 %f}\uﬁ él'u”vnu A\IJU!LH ..U hit U!u | | u.l.lu ‘ |
* 1 Dot
30 ol [' Mm‘lkl hitord ﬁ\ M #
| | w"w 10 WW‘WWM
20 iU %
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(%0):63%
EUT: Beer fermenter and cooler Test Time: 2023/9/21 14:04:10
M/N.: iGulu F1 Power Rating: AC120/60Hz
Mode: 2.AGWIFI Test Engineer:
Note:
No. | Frequency Reading Factor Measure- Limit Margin Detector | Comment
(MHz) Level(dBuV) (dB) ment(dBuV) | (dBuV) (dB)
1 0.1548 32.60 11.14 43.74 65.74 -22.00 QP
2 0.1548 21.57 11.14 32.71 55.74 -23.03 AVG
3 0.1780 28.48 11.14 39.62 64.58 -24.96 QP
4 0.1780 23.33 11.14 34.47 54.58 -20.11 AVG
5 0.2300 28.26 11.14 39.40 62.45 -23.05 QP
6 0.2300 21.13 11.14 32.27 52.45 -20.18 AVG
7 0.5940 39.25 11.22 50.47 56.00 -5.53 QP
8 * 0.5940 31.54 11.22 42.76 46.00 -3.24 AVG
9 6.4940 21.53 11.18 32.71 60.00 -27.29 QP
10 6.4940 14.49 11.18 25.67 50.00 -24.33 AVG
11 13.5620 21.13 11.33 32.46 60.00 -27.54 QP
12 13.5620 19.31 11.33 30.64 50.00 -19.36 AVG
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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80.0  dBu¥
70
0 FUC Pa[t15 CE-Class B_QP
"h‘_&‘-‘-‘-
g FCI Phartl 5 CE-Class B_AMe
50
A n
TIRRYL & \ﬁ“ﬁ"u’l . I\J’I ‘u llll N .
1
f* g WL ” U W‘I[WMI | "me J““« S,
30 E\U ' Utlvjilulr'l i i‘u!l HU!WI” i " N N It %\‘. .lﬂ;ﬂrd Ay
20 LL“\ M b K
V« WMWM iz pea
10 ‘w‘mh\fﬁ
0.0
0.150 MHz] 30.000
Site: 844 LAB Phase:N Temperature(C):24(C)
Limit: FCC Part15 CE-Class B_QP Humidity(%6):63%
EUT: Beer fermenter and cooler Test Time: 2023/9/21 14:07:10
M/N.: iGulu F1 Power Rating: AC120/60Hz
Mode: 2.4GWIFI Test Engineer:
Note:
No. | Frequency Reading Factor Measure- Limit Margin Detector | Comment
(MH2) Level(dBuV) (dB) ment(dBuV) | (dBuV) (dB)
1 0.1539 33.61 11.15 44.76 65.79 -21.03 QP
2 0.1539 23.73 11.15 34.88 55.79 -20.91 AVG
3 0.1819 30.43 11.16 41.59 64.40 -22.81 QP
4 0.1819 23.20 11.16 34.36 54.40 -20.04 AVG
5 0.2060 29.23 11.17 40.40 63.37 -22.97 QP
6 0.2060 22.35 11.17 33.52 53.37 -19.85 AVG
7 0.2300 28.58 11.19 39.77 62.45 -22.68 QP
8 0.2300 22.12 11.19 33.31 52.45 -19.14 AVG
9 0.5940 39.26 11.29 50.55 56.00 -5.45 QP
10* 0.5940 31.21 11.29 42.50 46.00 -3.50 AVG
1 13.5618 23.97 11.29 35.26 60.00 -24.74 QP
12 13.5618 22.02 11.29 33.31 50.00 -16.69 AVG
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. Radiated emission test

4.1. Test equipment

Report No.: NTC-ER2308061

Item Equipment Manufacturer | Model No. | Serial No. Last Cal. Cal. Interval
1 EMI Test Receiver R&S ESR 725?;%406 2023-05-20 1 Year
o | [TrilogBroadband | g0 sheck | VULB9168 | 00969 | 2023-05-22 | 2 Year

Antenna
3 Pre-amplifier R&S 8449B  |3113A04553( 2023-05-19 1 Year
4 | Active Loop antenna | Schwarzbeck | FMZB-1519 | 1519-038 | 2023-05-19 1 Year
5 Horn antenna Schwarzbeck [BBHA9120D 453 2023-05-19 2 Year
g | DoubleRidgedHorn |, \\ o g0 | sas574 584 2023-05-19 | 1 Year

Antenna
7 Pre-amplifier R&S SCuU18 105326 2023-05-19 1 Year
8 RF Cable GORE OSQ%l?QOlO SNlS; 5847 2023-05-19 1 Year
9 RF Cable GORE OSQ7%1$010 SN1525847 2023-05-19 1 Year

RFC-SMS-1
10 RF Cable ESCO ETS'ELILNGR 00-SMS-340| 2023-05-19 1 Year
-IN
Measurement EZ-EMC(VE

11 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 Chamhber

3m
I + * |
EUT and
O SHT&SE‘M
L ]
TORH TABLE
1.3m(L)*1 Den(W)*0 8 H) — WOOD)
—
8 Receiver — PC System
In 3m Anechoic Chamber Test Setup Diagram for 30MHz to 1GHz:
T
—.
E Semi-anechoic Chamber
o vl I I } ANTENNAELEVATION VARIES FROM 1 TO 4 METERS
= A 3m |
E EUT and
=: Support System
[ ]
TURNTABLE
: 1.5m(L)*1.0m(W)*0.8m(H) —*| (wooD)
—
Rre-Am lifer [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

:]j ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m

L

il
%

1.5m{L)*1 0m{W)*1 5m{H)

EUT
\‘. -

ABSORBER TURN TABLE 1.5m
(FIBRE GLASS)
= =)
AMP H Spectrum Analyzer [ 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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4.3. Limit
FCC 15.205 Restricted frequency band:
MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 3999 -410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.50475 960 - 1240 7.25-7.95
4125-4128 255-2567 1300 - 1427 8025-85
417725 -4.17775 37.5-3825 1435 - 1626.5 90-92
420725 -420775 73-746 16455 -1646.5 93-95
6.215-6.218 T48-752 1660 - 1710 10.6-127
6.26775 - 6.26825 108 -12194 17188 -17222 1325-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 145
8291 - 8.294 1499 - 150.05 2310 - 2390 1535-162
8362 - 8.366 156.52475 - 156.52525 24835 - 2500 17.7-214
8.37625 - 8.38675 156.7-156.9 2690 - 2900 22.01-23.12
841425 - 841475 162.0125 - 167.17 3260 - 3267 236-240
12,29 -12.293 167.72-1732 3332-3339 31.2-318
12.51975 - 12.52025 240 - 285 33458 - 3358 3643 -365
12.57675-12.57725 322-3354 3600 - 4400 (:}
FCC 15.109 Limit
Frequency Distance Field Strengths Limits
(MH2) (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:
Limit 3m(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.

Dongguan New Testing Centre Co., Ltd
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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
150KHz-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.

45. Testresult
PASS. (See below detailed test result)
Radiated Emissions Test Data Below 30MHz:

No emission found between lowest internal used/generated frequencies to 30MHz.

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

80.0  dBu¥/m
70
60
FCC Part15|RE-Class B_30}1000MHz
R - ¢ ¢ £ ¢y 0000000000 000000 Margin Edl . !—
' 4
4u 3 ; ﬁ;t.\v:
WE G il
30 | % | J i Mwww
MWW‘“
20
10
0.0
20.000 60 100 (MHz] 500 1000.0
Site: 966LAB Antenna::Horizontal Temperature(C):24(C)
Limit: FCC Part15 RE-Class B_30-1000MHz Humidity(%0):60%
EUT: Beer fermenter and cooler Test Time: 2023/9/22 2:37:56
M/N.: iGulu F1 Power Rating: AC 120V/60Hz
Mode: High gears with Tx mode Test Engineer:
Note: (802.11 b 2412MHz-Worst case)
No. | Frequency | Reading | Factor Level Limit Margin | Det. | Height | Azimuth | Remark
(MHz2) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (cm) (deg)
1 45.2166 14.82 14.34 29.16 40.00 -10.84 | peak 100 7
2 176.2686 17.82 13.56 31.38 43.50 -12.12 | peak 200 299
3 284.9767 22.01 14.25 36.26 46.00 -9.74 | peak 200 338
4* | 312.179%4 26.33 14.87 41.20 46.00 -4.80 | peak 200 356
5! | 651.9417 18.66 21.93 40.59 46.00 -5.41 | peak 200 341
6 866.0879 15.15 24.18 39.33 46.00 -6.67 | peak 200 109
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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80.0 dBuV/m
70
60
FCC Part15|RE-Clask B_30}1000MHz
R - ¢ ¢ £ ¢y 00000000} 000000 Margin Gdl F |
| I &
40 . ¥ ||
30 ] | 2 | | I | | M."w.l
MWWMI‘WW "
iy /P
20
10
0.0
30.000 1) 100 [MHz] h00 1000.0
Site: 966LAB Antenna::Vertical Temperature(C):24(C)
Limit: FCC Partl5 RE-Class B_30-1000MHz Humidity(%6):60%
EUT: Beer fermenter and cooler Test Time: 2023/9/22 2:40:31
M/N.: iGulu F1 Power Rating: AC 120V/60Hz
Mode: High gears with Tx mode Test Engineer:
Note: (802.11 b 2412MHz-Worst case)
No. | Frequency | Reading | Factor Level Limit Margin | Det. | Height | Azimuth | Remark
(MH2) (dBuV) | (dB/m) | (dBuV/m) | (dBuV/m) (dB) (cm) (deg)
1 38.6160 15.73 14.50 30.23 40.00 -9.77 | peak 200 168
2 109.7960 19.15 12.26 31.41 43.50 -12.09 | peak 200 272
3 148.9624 17.62 15.38 33.00 43.50 -10.50 | peak 100 245
4 284.9767 22.94 14.18 37.12 46.00 -8.88 | peak 200 268
5 312.1794 21.54 14.87 36.41 46.00 -9.59 | peak 200 250
6* | 651.9417 18.77 21.93 40.70 46.00 -5.30 | peak 100 353
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Site: 966 LAB Antenna::H/V Temperature(C):24(C)

Limit: FCC Part 15.247 Humidity(%):60%

EUT: Beer fermenter and cooler Test Time: 2023/10/22

M/N.: iGulu F1 Power Rating: AC 120V/60Hz

Mode: Tx mode (2412MHz) Test Engineer:

Note: 802.11 b 11M

Frequency | Reading | Factor Pre- Cable lost Result Limit Margin Antenna

amp Detect polarization

(MHz) (dBuv) | (dB/m) (dB) (dB) (dBuv/m) | (dBuV/m) (dB)
2390.00 58.87 26.33 40.23 8.46 53.43 74.00 -20.57 peak H
2390.00 4497 26.33 40.23 8.46 39.53 54.00 -14.47 AVG H
2400.00 55.64 26.38 40.20 8.49 50.31 74.00 -23.69 peak H
2400.00 45.97 26.38 40.20 8.49 40.64 54.00 -13.36 AVG H
4824.00 63.66 26.41 40.21 8.51 58.37 74.00 -15.63 peak H
4824.00 49.31 26.41 40.21 8.51 44.02 54.00 -9.98 AVG H
7236.00 57.41 31.01 40.19 9.53 57.76 74.00 -16.24 peak H
7236.00 43.72 31.01 40.19 9.53 44.07 54.00 -9.93 AVG H
2390.00 58.34 26.33 40.23 8.46 52.90 74.00 -21.10 peak V
2390.00 45.31 26.33 40.23 8.46 39.87 54.00 -14.13 AVG V
2400.00 55.62 26.38 40.20 8.49 50.29 74.00 -23.71 peak V
2400.00 46.06 26.38 40.20 8.49 40.73 54.00 -13.27 AVG \Y/
4824.00 63.75 26.41 40.21 8.51 58.46 74.00 -15.54 peak V
4824.00 48.41 26.41 40.21 8.51 43.12 54.00 -10.88 AVG V
7236.00 57.03 31.01 40.19 9.53 57.38 74.00 -16.62 peak V
7236.00 44.27 31.01 40.19 9.53 44.62 54.00 -9.38 AVG V

Note: 1. Result Level = Reading Level + Antenna Factor + Cable loss — Pre-amp Factor.

2. Antenna polarization: “H” means Horizontal, “V” means Vertical.
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Site: 966 LAB Antenna::H/V Temperature(C):24(C)

Limit: FCC Part 15.247 Humidity(%):60%

EUT: Beer fermenter and cooler Test Time: 2023/10/22

M/N.: iGulu F1 Power Rating: AC 120V/60Hz

Mode: Tx mode (2437MHz) Test Engineer:

Note: 802.11 b 11M

Frequency | Reading | Factor Pre- Cable lost Result Limit Margin Antenna

amp Detect polarization
(MHz) (dBuVv) | (dB/m) (dB) (dB) (dBuv/m) | (dBuVv/m) (dB)

4874.00 62.25 31.04 40.19 9.59 62.69 74.00 -11.31 peak H
4874.00 38.69 31.04 40.19 9.59 39.13 54.00 -14.87 AVG H
7311.00 53.52 35.25 40.47 12.22 60.52 74.00 -13.48 peak H
7311.00 41.28 35.25 40.47 12.22 48.28 54.00 -5.72 AVG H
4874.00 54.20 31.04 40.19 9.59 54.64 74.00 -19.36 peak \
4874.00 37.85 31.04 40.19 9.59 38.29 54.00 -15.71 AVG \
7311.00 52.26 35.25 40.47 12.22 59.26 74.00 -14.74 peak \%
7311.00 40.39 35.25 40.47 12.22 47.39 54.00 -6.61 AVG \%

Note: 1. Result Level = Reading Level + Antenna Factor + Cable loss — Pre-amp Factor.

2. Antenna polarization: “H” means Horizontal, “V” means Vertical.

Site: 966 LAB Antenna::H/V Temperature(C):24(C)

Limit: FCC Part 15.247 Humidity(%):60%

EUT: Beer fermenter and cooler Test Time: 2023/10/22

M/N.: F1 Power Rating: AC 120V/60Hz

Mode: Tx mode (2462MHz) Test Engineer:

Note: 802.11 b 11M

Frequency | Reading | Factor Pre- Cable lost Result Limit Margin Antenna

amp Detect | polarization
(MHz) (dBuVv) | (dB/m) (dB) (dB) (dBuVv/m) | (dBuV/m) (dB)

2483.50 41.94 26.56 40.29 8.65 36.86 74.00 -37.14 peak H
2483.50 34.76 26.56 40.29 8.65 29.68 54.00 -24.32 AVG H
4924.00 59.72 26.51 40.21 8.54 54.56 74.00 -19.44 peak H
4924.00 49.48 26.51 40.21 8.54 44,32 54.00 -9.68 AVG H
7386.00 51.92 31.04 40.19 9.62 52.39 74.00 -21.61 peak H
7386.00 39.23 31.04 40.19 9.62 39.70 54.00 -14.30 AVG H
2483.50 61.00 26.56 40.29 8.65 55.92 74.00 -18.08 peak \%
2483.50 46.39 26.56 40.29 8.65 41.31 54.00 -12.69 AVG \%
4924.00 57.33 26.51 40.21 8.54 52.17 55.00 -2.83 peak \Y
4924.00 45.87 26.51 40.21 8.54 40.71 56.00 -15.29 AVG \%
7386.00 46.84 31.04 40.19 9.62 47.31 57.00 -9.69 peak \Y
7386.00 38.42 31.04 40.19 9.62 38.89 58.00 -19.11 AVG \%

Note: 1. Result Level = Reading Level + Antenna Factor + Cable loss — Pre-amp Factor.

2. Antenna polarization: “H” means Horizontal, “V” means Vertical.
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Site: 966 LAB Antenna::H/V Temperature(C):24(C)

Limit: FCC Part 15.247 Humidity(%):60%

EUT: Beer fermenter and cooler Test Time: 2023/10/22

M/N.: iGulu F1 Power Rating: AC 120V/60Hz

Mode: Tx mode (2412MHz) Test Engineer:

Note: 802.11 g 54M

Frequency | Reading | Factor Pre- Cable lost Result Limit Margin Antenna

amp Detect polarization
(MHz) (dBuVv) | (dB/m) (dB) (dB) (dBuv/m) | (dBuV/m) (dB)

2390.00 58.86 26.33 40.23 8.46 53.42 74.00 -20.58 peak H
2390.00 45.62 26.33 40.23 8.46 40.18 54.00 -13.82 AVG H
2400.00 55.88 26.38 40.20 8.49 50.55 74.00 -23.45 peak H
2400.00 45,92 26.38 40.20 8.49 40.59 54.00 -13.41 AVG H
4824.00 63.12 26.41 40.21 8.51 57.83 74.00 -16.17 peak H
4824.00 48.86 26.41 40.21 8.51 43.57 54.00 -10.43 AVG H
7236.00 57.39 31.01 40.19 9.53 57.74 74.00 -16.26 peak H
7236.00 44.45 31.01 40.19 9.53 44.80 54.00 -9.20 AVG H
2390.00 57.72 26.33 40.23 8.46 52.28 74.00 -21.72 peak \
2390.00 45,94 26.33 40.23 8.46 40.50 54.00 -13.50 AVG \
2400.00 54.68 26.38 40.20 8.49 49.35 74.00 -24.65 peak \
2400.00 46.37 26.38 40.20 8.49 41.04 54.00 -12.96 AVG \
4824.00 64.96 26.41 40.21 8.51 59.67 74.00 -14.33 peak \
4824.00 48.34 26.41 40.21 8.51 43.05 54.00 -10.95 AVG \
7236.00 58.22 31.01 40.19 9.53 58.57 74.00 -15.43 peak \
7236.00 43.98 31.01 40.19 9.53 44.33 54.00 -9.67 AVG \%

Note: 1. Result Level = Reading Level + Antenna Factor + Cable loss — Pre-amp Factor.

2. Antenna polarization: “H” means Horizontal, “V” means Vertical.

Site: 966 LAB Antenna::H/V Temperature(C):24(C)

Limit: FCC Part 15.247 Humidity(%):60%

EUT: Beer fermenter and cooler Test Time: 2023/10/22

M/N.: F1 Power Rating: AC 120V/60Hz

Mode: Tx mode (2437MHz) Test Engineer:

Note: 802.11 g 54M

Frequency | Reading | Factor Pre- Cable lost Result Limit Margin Antenna

amp Detect polarization
(MHz) (dBuVv) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)

4874.00 60.96 31.04 40.19 9.59 61.40 74.00 -12.60 peak H
4874.00 39.55 31.04 40.19 9.59 39.99 54.00 -14.01 AVG H
7311.00 54.40 35.25 40.47 12.22 61.40 74.00 -12.60 peak H
7311.00 40.94 35.25 40.47 12.22 47.94 54.00 -6.06 AVG H
4874.00 54.61 31.04 40.19 9.59 55.05 74.00 -18.95 peak \
4874.00 36.59 31.04 40.19 9.59 37.03 54.00 -16.97 AVG \
7311.00 51.61 35.25 40.47 12.22 58.61 74.00 -15.39 peak \%
7311.00 40.32 35.25 40.47 12.22 47.32 54.00 -6.68 AVG \

Note: 1. Result Level = Reading Level + Antenna Factor + Cable loss — Pre-amp Factor.

2. Antenna polarization: “H” means Horizontal, “V” means Vertical.
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Site: 966 LAB Antenna::H/V Temperature(C):24(C)

Limit: FCC Part 15.247 Humidity(%):60%

EUT: Beer fermenter and cooler Test Time: 2023/10/22

M/N.: iGulu F1 Power Rating: AC 120V/60Hz

Mode: Tx mode (2462MHz) Test Engineer:

Note: 802.11 g 54M

Frequency | Reading | Factor Pre- Cable lost Result Limit Margin Antenna

amp Detect polarization
(MHz) (dBuVv) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)

2483.50 4191 26.56 40.29 8.65 36.83 74.00 -37.17 peak H
2483.50 35.90 26.56 40.29 8.65 30.82 54.00 -23.18 AVG H
4924.00 59.61 26.51 40.21 8.54 54.45 74.00 -19.55 peak H
4924.00 48.19 26.51 40.21 8.54 43.03 54.00 -10.97 AVG H
7386.00 51.68 31.04 40.19 9.62 52.15 74.00 -21.85 peak H
7386.00 40.76 31.04 40.19 9.62 41.23 54.00 -12.77 AVG H
2483.50 60.94 26.56 40.29 8.65 55.86 74.00 -18.14 peak \%
2483.50 45.61 26.56 40.29 8.65 40.53 54.00 -13.47 AVG \%
4924.00 56.80 26.51 40.21 8.54 51.64 55.00 -3.36 peak \%
4924.00 46.74 26.51 40.21 8.54 41.58 56.00 -14.42 AVG \%
7386.00 46.79 31.04 40.19 9.62 47.26 57.00 -9.74 peak \%
7386.00 38.68 31.04 40.19 9.62 39.15 58.00 -18.85 AVG \%

Note: 1. Result Level = Reading Level + Antenna Factor + Cable loss — Pre-amp Factor.

2. Antenna polarization: “H” means Horizontal, “V” means Vertical.
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Site: 966 LAB Antenna::H/V Temperature(C):24(C)

Limit: FCC Part 15.247 Humidity(%):60%

EUT: Beer fermenter and cooler Test Time: 2023/10/22

M/N.: iGulu F1 Power Rating: AC 120V/60Hz

Mode: Tx mode (2412MHz) Test Engineer:

Note: 802.11 n20

Frequency | Reading | Factor Pre- Cable lost Result Limit Margin Antenna

amp Detect polarization
(MHz) (dBuv) | (dB/m) (dB) (dB) (dBuv/m) | (dBuV/m) (dB)

2390.00 57.55 26.33 40.23 8.46 52.11 74.00 -21.89 peak H
2390.00 46.29 26.33 40.23 8.46 40.85 54.00 -13.15 AVG H
2400.00 55.68 26.38 40.20 8.49 50.35 74.00 -23.65 peak H
2400.00 46.26 26.38 40.20 8.49 40.93 54.00 -13.07 AVG H
4824.00 64.31 26.41 40.21 8.51 59.02 74.00 -14.98 peak H
4824.00 48.84 26.41 40.21 8.51 43.55 54.00 -10.45 AVG H
7236.00 57.91 31.01 40.19 9.53 58.26 74.00 -15.74 peak H
7236.00 44.61 31.01 40.19 9.53 44,96 54.00 -9.04 AVG H
2390.00 57.69 26.33 40.23 8.46 52.25 74.00 -21.75 peak \Y/
2390.00 45.40 26.33 40.23 8.46 39.96 54.00 -14.04 AVG \Y
2400.00 55.76 26.38 40.20 8.49 50.43 74.00 -23.57 peak \Y/
2400.00 45.72 26.38 40.20 8.49 40.39 54.00 -13.61 AVG \Y/
4824.00 64.80 26.41 40.21 8.51 59.51 74.00 -14.49 peak \Y
4824.00 49.44 26.41 40.21 8.51 44,15 54.00 -9.85 AVG \Y/
7236.00 57.10 31.01 40.19 9.53 57.45 74.00 -16.55 peak \Y/
7236.00 45.05 31.01 40.19 9.53 45.40 54.00 -8.60 AVG \Y

Note: 1. Result Level = Reading Level + Antenna Factor + Cable loss — Pre-amp Factor.

2. Antenna polarization: “H” means Horizontal, “V” means Vertical.
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Site: 966 LAB Antenna::H/V Temperature(C):24(C)

Limit: FCC Part 15.247 Humidity(%):60%

EUT: Beer fermenter and cooler Test Time: 2023/10/22

M/N.: iGulu F1 Power Rating: AC 120V/60Hz

Mode: Tx mode (2437MHz) Test Engineer:

Note: 802.11 n20

Frequency | Reading | Factor Pre- Cable lost Result Limit Margin Antenna

amp Detect polarization
(MHz) (dBuVv) | (dB/m) (dB) (dB) (dBuv/m) | (dBuVv/m) (dB)

4874.00 61.47 31.04 40.19 9.59 61.91 74.00 -12.09 peak H
4874.00 38.99 31.04 40.19 9.59 39.43 54.00 -14.57 AVG H
7311.00 55.03 35.25 40.47 12.22 62.03 74.00 -11.97 peak H
7311.00 41.65 35.25 40.47 12.22 48.65 54.00 -5.35 AVG H
4874.00 53.89 31.04 40.19 9.59 54.33 74.00 -19.67 peak \
4874.00 37.79 31.04 40.19 9.59 38.23 54.00 -15.77 AVG \
7311.00 52.17 35.25 40.47 12.22 59.17 74.00 -14.83 peak \%
7311.00 41.60 35.25 40.47 12.22 48.60 54.00 -5.40 AVG \%

Note: 1. Result Level = Reading Level + Antenna Factor + Cable loss — Pre-amp Factor.

2. Antenna polarization: “H” means Horizontal, “V” means Vertical.

Site: 966 LAB Antenna::H/V Temperature(C):24(C)

Limit: FCC Part 15.247 Humidity(%):60%

EUT: Beer fermenter and cooler Test Time: 2023/10/22

M/N.: F1 Power Rating: AC 120V/60Hz

Mode: Tx mode (2462MHz) Test Engineer:

Note: 802.11 n20

Frequency | Reading | Factor Pre- Cable lost Result Limit Margin Antenna

amp Detect polarization
(MHz) (dBuVv) | (dB/m) (dB) (dB) (dBuv/m) | (dBuv/m) | (dB)

2483.50 42.32 26.56 40.29 8.65 37.24 74.00 -36.76 peak H
2483.50 35.65 26.56 40.29 8.65 30.57 54.00 -23.43 AVG H
4924.00 58.75 26.51 40.21 8.54 53.59 74.00 -20.41 peak H
4924.00 48.47 26.51 40.21 8.54 43.31 54.00 -10.69 AVG H
7386.00 50.66 31.04 40.19 9.62 51.13 74.00 -22.87 peak H
7386.00 39.75 31.04 40.19 9.62 40.22 54.00 -13.78 AVG H
2483.50 60.57 26.56 40.29 8.65 55.49 74.00 -18.51 peak \%
2483.50 46.97 26.56 40.29 8.65 41.89 54.00 -12.11 AVG \%
4924.00 56.98 26.51 40.21 8.54 51.82 55.00 -3.18 peak \%
4924.00 45,18 26.51 40.21 8.54 40.02 56.00 -15.98 AVG \%
7386.00 46.20 31.04 40.19 9.62 46.67 57.00 -10.33 peak \%
7386.00 39.01 31.04 40.19 9.62 39.48 58.00 -18.52 AVG \%

Note: 1. Result Level = Reading Level + Antenna Factor + Cable loss — Pre-amp Factor.

2. Antenna polarization: “H” means Horizontal, “V” means Vertical.
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5. Output Power

5.1. Test equipment

Page 24 of 75

Report No.: NTC-ER2308061

Iltem| Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
| MXASIgnal | evgigHT Ngo20a | MYSHS10471 5055105/19 1 Year
Analyzer 6

5.2. BLOCK DIAGRAM OF TEST SETUP

EUT and Assistant

Spectrum
P System

Analyzer

Attenuator

5.3. Limit

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands:
1 Watt (30dBm).

5.4. Test Procedure

For output power test:

1. Connect EUT RF output port to power sensor through an RF attenuator.

2. Connect the power sensor to the PC.

3. Set the EUT Work on the top, the middle and the bottom operation frequency individually.
4. Record the maximum power from the software.

Note : The EUT was tested according to KDB 558074v03r04 for compliance to FCC 47CFR 15.247
requirements.
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5.5. Test result

Frequency Conducted Duty Total Limit
Condition Mode (MH2) Antenna Power (dBm) Factor Power (dBm) Verdict
(dB) (dBm)

NyNT | 802.11b 2412 Ant 1 20.277 0 20.277 30 Pass
1Mbps

NyNT | 802.11b 2437 Ant 1 20.106 0 20.106 30 | Pass
1Mbps

NyNT | 802.11b 2462 Ant 1 20.2 0 20.2 30 | Pass
1Mbps

Power NVNT 802.11b 1Mbps 2412MHz Antl

Keysight Spectrum Analyzer - Channel Power
R o :

Center Freq 2.4120[!0[!0 GHz

P e =
NESE:IN BL1GM & 12:49:41 PM Sup 13, 2023
Center Freq: 2.412000000 GHz Radio Srd: None
«#- Trig: Fres Run Avg|Hold: 100100
FFGain:Low Ehtten: 30 dB

Radio Device: BTS

Ref Offset 6.73 dB
Ref 26.73 dBm

B S,
T ¥ S )

Center 2412 GHz
#Res BW 1MHz #VBW 3 MHz

Channel Power Power Spectral Density

20.28 dBm /20 MHz -52.73 dBm /Hz

Power NVNT 802.11b 1Mbps 2437MHz Antl
=

12:55:51 PM Sip 13, 2023
Radig 5td: None

Keysight Spectrum Anahyzer - Channel Power
Center Freq: 2.437000000 GHz
vt Trig: Fres Run Avg|Hold: 100/100

#F Gain:Low #Atten: 30 dB

B T 3
Center Freq 2.437000000 GHz

Radio Device: BTS

Ref Offset 6.8 dB
Ref 26.80 dBm

#Res BW 1 MHz #VBW 3 MHz

Channel Power Power Spectral Density

20.11 dBm /20 MHz -52.90 dBm /Hz

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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Power NVNT 802.11b 1Mbps 2462MHz Antl

Keysight Spectrum Analyzer - Channel Power

e

NSE:|N AL1GH Al 01:00:21 PM Sep 13, 2023
Center Freq: 2.462000000 GHz Radio Srd: None
ww. Trig: Free Run Avg|Held: 100100
AFGain:Low #Atten: 30 dB Radic Device: BTS

B 3
Center Freq 2.462000000 GHz

Ref Offset 6.88 dB
Ref 26.88 dBm

LTI

Center 2.462 GHz
#Res BW 1MHz #VBW 3 MHz

Channel Power Power Spectral Density

20.20 dBm /20 MHz -52.81 dBm /Hz

MsG STATUS

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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Frequenc Conducted Duty Total Limit
Condition Mode (l\clez) y Antenna Power (dBm) Factor Power (dBm) Verdict
(dB) (dBm)
nvnt | 802119 2412 Ant 1 20.197 0.01 20.207 30 | Pass
6Mbps
nvnt | 802119 2437 Ant 1 19.882 0.01 19.892 30 | Pass
6Mbps
NVNT 802.11g 2462 Ant 1 19.773 0.01 19.783 30 Pass
6Mbps
Power NVNT 802.11g 6Mbps 2412MHz Antl
Kepqns.mmlm,m Channel Power = ﬁ
Cenrer Fre2 4120u00u0 GHz . $§:(9Fr F.’.’;..i 412000000 G:i:“mold: - Radio ‘sw l;:mI: —
Ref Offset .73 dB
Ref 26.73 dBm
4?‘I'-"'1“#117-]111‘\-1"4‘.'7,»'&‘1‘:
Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
20.20 dBm /20 MHz -52.81 dBm /Hz
Power NVNT 802.11g 6Mbps 2437MHz Antl
T Gt — — -
Center Freq 2.437000000 GHz 'é::%e;'mﬁ_.,,,m fog e o g LT 15203
Ref Offset 5.8 dB
Ref 26.80 dBm
Cen:er 2437 GHz
#VBW 3 MHz
Channel Power Power Spectral Density
19.88 dBm /20 MHz -53.13 dBm /Hz
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

I e Page 28 of 75 Report No.: NTC-ER2308061

Power NVNT 802.11g 6Mbps 2462MHz Antl

Keysight Spectrum Analyzer - Channel Power

e

NSE:|N AL1GH Al 01:23:37PM Sep 13, 2023
Center Freq: 2.462000000 GHz Radio Srd: None
ww. Trig: Free Run Avg|Held: 100100
AFGain:Low #Atten: 30 dB Radic Device: BTS

B 3
Center Freq 2.462000000 GHz

Ref Offset 6.88 dB
Ref 26.88 dBm

e e S e S I,
~ ~
.*"".['
’, "L, |
«_{hj.‘-.»\.;,.'l.-,n.«..,L.-_flr]-'.' | "\“'l‘\l'l\".,-'r'v* il e

Center 2.462 GHz
#Res BW 1MHz #VBW 3 MHz

Channel Power Power Spectral Density

19.77 dBm /20 MHz -53.24 dBm /Hz

MsG STATUS

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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. Frequency Conducted Duty Total Limit .
Condition Mode (MHz2) Antenna Power (dBm) Factor Power (dBm) Verdict
(dB) (dBm)
NVNT 802.11n(HT20) 2412 Ant 1 19.021 0.01 19.031 30 Pass
NVNT 802.11n(HT20) 2437 Ant 1 18.746 0.01 18.756 30 Pass
NVNT 802.11n(HT20) 2462 Ant 1 18.669 0.01 18.679 30 Pass
Power NVNT 802.11n(HT20) 2412MHz Antl
i - —E
Center Fre2.4120[lc[lc GHz . é::}:e;f:;ﬁ_mm Gﬁf‘;mom; o e ;n\d\: “"lml:n 2023
Ref Offset .73 dB
Ref 26.73 dBm
.I-,-H..*».L"«w'r-d‘"f;».
#VBW 3 MHz
Channel Power Power Spectral Density
19.02 dBm /20 MHz -53.99 dBm /Hz
Power NVNT 802.11n(HT20) 2437MHz Antl
i - - —E
Center Fre2.43?0[lc[lc GHz . é::}:e;f:;ﬁ_mm Gﬁf‘;mom; o e ‘SDI(;IN:)I\I:I‘ 2023
Ref Offset 5.8 dB
Ref 26.80 dBm
¥, B L e B
#Res BW 1 MHz #VBW 3 MHz
Channel Power Power Spectral Density
18.75 dBm /20 MHz -54.26 dBm /Hz
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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Power NVNT 802.11n(HT20) 2462MHz Antl

Keysight Spectrum Analyzer - Channel Power

01:54:56 PM Sep 13, 2023

01
Radig 5td: None

Center Freq: 2.462000000 GHz
ww. Trig: Free Run Avg|Held: 100100
AFGain:Low #Atten: 30 dB Radic Device: BTS

B 3
Center Freq 2.462000000 GHz

Ref Offset 6.88 dB
Ref 26.88 dBm

B s B e

et

Center 2.462 GHz
#Res BW 1MHz #VBW 3 MHz

Channel Power Power Spectral Density

18.67 dBm /20 MHz -54.34 dBm /Hz

MsG STATUS

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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6. -6dB Bandwidth

6.1. Test equipment

ltem| Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 | MXASIgnal |y ey gt N9020A | MYS4SI0471 5653105/19 1 Year
Analyzer 6

6.2. BLOCK DIAGRAM OF TEST SETUP

T EUT and Assistant
Spectrum Attenuator .
System
Analyzer ’
6.3. Limit

Systems using digital modulation techniques may operate in the 902 - 928 MHz, 2400 - 2483.5 MHz, and
5725 - 5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

6.4. Test Procedure

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
2. Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set SPA Centre Frequency = Operation Frequency, RBW= 100 KHz, VBW>3xRBW.

4. Set SPA Trace 1 Max hold, then View.
Note: The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247 requirements.

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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6.5. Test result

Page 32 of 75

Report No.: NTC-ER2308061

-6 dB e
- Frequency 99% OBW . Limit -6 dB .
Condition Mode (MHz2) Antenna (MH2) Ba(rl:/tljl\_/|vzlt)jth Bandwidth (MHz) Verdict
NyNT | 802.11b 2412 Ant1l | 127515 9.261 05 Pass
1Mbps
nyNT | 802.11b 2437 Antl | 12.7546 8.050 05 Pass
1Mbps
NVNT 802.11b 2462 Ant 1 12.7797 8.662 0.5 Pass
1Mbps
OBW NVNT 802.11b 1Mbps 2412MHz Antl
R o — — B—rs
Center Freq 2.412000000 GHz ~ 'é::%e;'mﬁ_mm fog e g LS 5 203
Ref Offset .73 dB
Ref 26.73 dBm
.rr.\v-a’:\‘-é"r‘*%"mww"*r‘ .-“",{I.'wi "’“‘w Spnipind r“’w
v i Wi
Center 2412 GHz
#Res BW 100 KHz #VBW 300 KHz
Occupied Bandwidth Total Power 21.2 dBm
12.752 MHz
Transmit Freq Error 15.250 kHz OBW Power 99.00 %
x dB Bandwidth 9.261 MHz x dB -6.00 dB
OBW NVNT 802.11b 1Mbps 2437MHz Antl
"

Kepqns.mmlm,m Ocg WM
Cenrer Freq 2. 43?Du00u0 GHz
#FGain:Low

Ref Offset 6.8 dB
Ref 26.80 dBm

585:56 PM Sip 13, 20,

+. Trig: Free Run

Center Freq: 2.437000000 GHz
Avg|Hold: 1010
#Atten: 30 dB

l.v'l'jl'\!"l"“."‘ﬂ;.'.‘ﬂ‘lll.“h'.‘I"I“le'w"f'n'ﬂ
a L

#Res BW 100 kHz

Occupied Bandwidth
12.755 MHz
-52.018 kHz
8.050 MHz

Transmit Freq Error
x dB Bandwidth

Radlo. Snd Hone

Radio Device: BTS

#VBW 300 kHz

Total Power

OBW Power
x dB

"

W'\'ﬁﬁ'\'ﬂ:\u""n"ﬂ‘d‘fl-lh‘r"

20.7 dBm

99.00 %
-6.00 dB

'y
Wrtto

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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OBW NVNT 802.11b 1Mbps 2462MHz Antl

Keysight Spectrum Analyzer - Occupied BW
3 : A

Center Freq 2.4620[!0[!0 GHz

#FGain:Low

Ref Offset 6.88 dB
Ref 26.88 dBm

ﬁ»""lrp‘.
‘.f,'" 1

¥
|
v A gl
W ﬂ'..,.._.““’%v w.\lwyr_ww

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
12.780 MHz

Transmit Freq Error 34.538 kHz
x dB Bandwidth 8.662 MHz

v+ Trig: Fres Run

: ..-Aﬂ'#-"""‘”'"“"“"l‘fﬁﬂ"“"‘"‘"’:-"'l"‘f‘kr;-'-.fk

Center Freq: 2.462000000 GHz Radio Srd

Avg|Hold: 1010

#Atten: 30 dB Radio Device: BTS

[
Y

b
o
ﬂj"Jﬁfﬂ\‘-.!ﬂ"i"'“’J'#

Pt
v J"I"'\f“.-;‘e-.,'-

#VBW 300 kHz

Total Power 20.7 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

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 Frequency | Antenna | 99% OBW -6 dB Limit -6 dB Verdict
(MHz) (MHz) Bandwidth Bandwidth (MHz)
(MHz2)

NNt | 892119 2412 Antl | 16.3525 16.4653 0.5 Pass
6Mbps

NvNT | 892119 2437 Antl | 16.3574 16.3706 0.5 Pass
6Mbps

NVNT 802.11g 2462 Antl 16.3355 16.4012 0.5 Pass
6Mbps

OBW NVNT 802.11g 6Mbps 2412MHz Antl
o=

Keysight Spectrum Anahyzer - Ciccupied BW

F. A NSE:|N BL1GM & 01:06:32PM Sep 13, 2023

Center Freq: 2.412000000 GHz Radio Srd: None

». Trig: Fres Run Avg|Held: 1010
#Atten: 30 dB

Center Freq 2.4120[!0[!0 GHz

#FGain:Low Radio Device: BTS

Ref Offset 6.73 dB
Ref 26.73 dBm

\

““’."' ., :HL
AN“\‘-."{-?\}' u}.i!*},a[]‘a‘i'." i "".‘ 1‘i’:|llllll|, "

| Lt 'n:4'-|“4if"fl'l‘ni|l'I“"‘|I'-f.’.'-'“'r'.l'l':l.‘[;‘m

|
| e M s R Y
ﬂ ' 1
i
|
WY I
|
|

Span 40 MHz

#Res BW 100 kHz

Occupied Bandwidth

16.353 MHz

Transmit Freq Error
x dB Bandwidth

-37.157 kHz
16.47 MHz

#VBW 300 kHz

Total Power

OBW Power
x dB

19.8 dBm

99.00 %
-6.00 dB

Sweep 4 ms

MsG STATUS

OBW NVNT 802.11g 6Mbps 2437MHz Antl

Keysight Spectrum Analyzer - Occupied BW
R o :

||
NESE:IN BL1GM & 01:15:29PM Sep13, 2023
Center Freq: 2.437000000 GHz Radio Srd: None
». Trig: Fres Run Avg|Held: 1010
#Atten: 30 dB

Center Freq 2.43?0[!0[!0 GHz

#FGain:Low Radio Device: BTS
Ref Offset 6.8 dB
Ref 26.80 dBm

r
off

o
v b
‘r,ﬂ,vt".- i i) -,"!r"’,"r#'f‘f T

Center 2437 GHz
#Res BW 100 kHz

Occupied Bandwidth

16.357 MHz

Transmit Freq Error
x dB Bandwidth

-27.734 kHz
16.37 MHz

#VBW 300 kHz

Total Power

OBW Power
x dB

19.5 dBm

99.00 %
-6.00 dB

NTC@NTC-CERT.COM

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

Dongguan New Testing Centre Co., Ltd E-mail :
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OBW NVNT 802.11g 6Mbps 2462MHz Antl

Keysight Spectrum Analyzer - Occupied BW
R o :

HSE:IN 2L 1GN 01:23:44 PM Sep 13, 2023
Center Freq: 2.462000000 GHz Radio Srd: None

«#- Trig: Fres Run Avg|Hold: 10/10
FFGain:Low Ehtten: 30 dB

Center Freq 2.4620[!0[!0 GHz

Radio Device: BTS

Ref Offset 6.88 dB
Ref 26.88 dBm

YT e

ol | e
iy R ATY TRC [
i w'.hu'l,{l ]If pa_..\',',“ﬂp\.,\‘i*f W FN"N' | !‘?‘Lum W 's‘_].l L vhmjhll-ﬁ'll \‘_r‘ o |;_,_ g

Center 2.462 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.5 dBm
16.336 MHz
-18.317 kHz OBW Power 99.00 %

16.40 MHz x dB -6.00 dB

Transmit Freq Error
x dB Bandwidth

MsG STATUS

Dongguan New Testing Centre Co., Ltd

E-mail : NTC@NTC-CERT.COM
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Condition Mode Frequency | Antenna 99% -6 dB Limit -6 dB Verdict
(MHz) oBW Bandwidth Bandwidth
(MH2z) (MHz) (MH2)
NVNT | 802.11n(HT20) 2412 Ant 1 17.3349 15.9174 0.5 Pass
NVNT | 802.11n(HT20) 2437 Ant 1 17.3493 16.9771 0.5 Pass
NVNT | 802.11n(HT20) 2462 Ant 1 17.3235 16.9507 0.5 Pass
OBW NVNT 802.11n(HT20) 2412MHz Antl
o=

Keysight Spectrum Analyzer - Dccupied BW
B T A
Center Freq 2.412000000 GHz

#FGain:Low

Ref Offset 6.73 dB
Ref 26.73 dBm

Center Freq: 2.412000000 GHz
. Trig: FreeRun
#Atten: 30 dB

Avg|Hold: 1010

- . Ty R
M'L*‘-{»~.'“T\'r'fﬂ'a"‘,"\'1\-.-\5'l‘*'|*. (T e,
{ 'S ! |

#Res BW 100 kHz

Occupied Bandwidth
17.335 MHz
-34.191 kHz
15.92 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

#VBW 300 kHz

18.8 dBm

99.00 %
-6.00 dB

01:33:12PM Sep13, 2023
Radig 5td: None

Radio Device: BTS

OBW NVNT 802.11n(HT20) 2437MHz Antl

Keysight Spectrum Analyzer - Dccupied BW
B T A
Center Freq 2.437000000 GHz

AFGaIn:LoW

Ref Offset 6.8 dB
Ref 26.80 dBm

Center Freq: 2.437000000 GHz
. Trig: FreeRun
BAtten: 30 dB

Avg|Hold: 1010

Hﬂ-rml'\‘q",""“!’ "1Wa"-*\'\_fu"r‘-""\:-Ilrf'-"i’f\ﬂ-‘:‘.\'r‘ﬁf ey, |

i

L -
e " g
-.m%'."-.i.ruf.-r'.‘..ﬁ'm‘f'-‘r'ﬂ'*""“ r

Center 2437 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.349 MHz
5.710 kHz
16.98 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

4
LY “|J. -
L. J,’.‘.r',\._:j.l

#VBW 300 kHz

18.5 dBm

99.00 %
-6.00 dB

||
01:45:52PM Sep 13, 2023
Radig 5td: None

Radio Device: BTS

A—
VA g

Dongguan New Testing Centre Co., Ltd

E-mail :

NTC@NTC-CERT.COM
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OBW NVNT 802.11n(HT20) 2462MHz Antl

Keysight Spectrum Analyzer - Occupied BW
R o :

NSE:|N AL1GH Al 01:55:04 PM Sep 13, 2023
Center Freq: 2.462000000 GHz Radio Srd: None

«#- Trig: Fres Run Avg|Hold: 10/10
FFGain:Low Ehtten: 30 dB

Center Freq 2.4620[!0[!0 GHz

Radio Device: BTS

Ref Offset 6.88 dB
Ref 26.88 dBm

',&‘11\.‘*\‘»‘1"-.« e, ;,_’.T

\.L
N

Ly
) }Lrw._,k‘.# T Tee—

I*m-J‘.-‘-v'-.nv'-.-‘.'\'PM-,'*;"r."'.bia'-. g
-.‘r*'in'ﬁ"".'a*“.-“"""' |

Center 2.462 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 18.3 dBm
17.324 MHz
-12.446 kHz OBW Power 99.00 %

16.95 MHz x dB -6.00 dB

Transmit Freq Error
x dB Bandwidth

MsG STATUS

Dongguan New Testing Centre Co., Ltd

E-mail : NTC@NTC-CERT.COM
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7. Band Edges Measurement

7.1. Test equipment

ltem| Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 | MXASIgnal |y ey gt N9020A | MYS4SI0471 5653105/19 1 Year
Analyzer 6

7.2. BLOCK DIAGRAM OF TEST SETUP

EUT and Assistant
System

Spectrum Attenuator

Analyzer

7.3. Limit

Below —30dB of the highest emission level of operating band (In 100 kHz Resolution Bandwidth)

7.4. Test Procedure

The transmitter output was connected to the spectrum analyzer via a low lose cable.

Set RBW of spectrum analyzer to 100 KHz and VBW of spectrum analyzer to 300 KHz with convenient
frequency span including 100 KHz bandwidth from band edge.

Peak conducted output power measured within any 100 kHz outside the authorized frequency band shall
be attenuated by at least 30dB relative to the maximum measured in-band peak PSD level.

The band edges was measured and recorded.

NTC@NTC-CERT.COM

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

Dongguan New Testing Centre Co., Ltd E-malil :
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7.5. Test result

Condition Mode Frequency (MHz) | Antenna | Max Value (dBc) Limit (dBc) | Verdict
NVNT 802.11b 1Mbps 2412 Ant 1 -53.882 -30 Pass
NVNT 802.11b 1Mbps 2462 Ant 1 -53.958 -30 Pass

Band Edge NVNT 802.11b 1Mbps 2412MHz Antl Ref

xe,m Speciram Analer - Swegs $A

Cenrer Freq 2. 4120u00u0 GHz _' ~ Avg Type: Log Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100

IFGainiLow Atten: 24 dB

Ref Offset 6.73 dB
Ref 20.00 dBm

Span 30.00 MHz
#VBW 300 kHz Sweep 2.933 ms (1001 pts)

MsG STATUS

Band Edge NVNT 802.11h 1Mbps 2412MHz Antl Emission

xe,m !penlwn Anslyue - St SA

Cenrer Freq 2. 3??Du00u0 GHz . ' Mu Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100

IFGainiLow Atten: 24 dB

Ref Offset 6.73 dB
Ref 20.00 dBm

e e

Start 2.32700 GHz Stop 2.42700 GHz

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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Band Edge NVNT 802.11b 1Mbps 2462MHz Antl Ref

xe,m Speciram Analer - Swegs $A

Cenrer Freq 2. ﬁ.bZDuODuO GHz ' * Awg Type: Log Pur

PNO: Fast ~-  Trig: Fres Run Avg|Held: 100100
IFGainiLow Atten: 24 dB

Ref Offset 6.89 dB
Ref 20.00 dBm

Span 30.00 MHz
#VEW 300 kHz e 3 ms (1001 pts)

MsG STATUS

Band Edge NVNT 802.11b 1Mbps 2462MHz Antl Emlssmn

xe,m Speciram Analer - Swegs $A

Cenrer Freq 2. 49?0u00u0 GHz . Mu Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IFGainiLow Atten: 24 dB

Ref Offset 6.89 dB
Ref 20.00 dBm

‘1

Start 2.44700 GHz Stop 2.54700 GHz
#Res BW 100 kHz E Sweep 9.600 ms (1001 pts)
1
2
3
4
5
]
T
8
L]
10
11
Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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Condition Mode Frequency (MHz) | Antenna | Max Value (dBc) Limit (dBc) | Verdict
NVNT 802.11g 6Mbps 2412 Ant 1 -41.873 -30 Pass
NVNT 802.11g 6Mbps 2462 Ant 1 -36.639 -30 Pass

Band Edge NVNT 802.11g 6Mbps 2412MHz Antl Ref

Keysight Spectrum Analyzer - Swept 54
3 T ;

- - P e e
Center Freq 2.412000000 GHz . Avg Type: Log-Pwr

PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100

IF Gadn:Low Atten: 24 dB

Ref Offset 6.73 dB Mkr1 2.4
Ref 20.00 dBm

Cenier 241200 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz

MsG STATUS

Band Edge NVNT 802.11g 6Mbps 2412MHz Ant1 Emission

Keysight Spectrum Analyzer - Swept S4 o
= = - e - T

Center Freq 2.377000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IFGainiLow Atten: 24 dB

Ref Offset 6.73 dB
Ref 20.00 dBm

Stop 242700 GHz
Sweep 9.600 ms (1001 pts)

Dongguan New Testing Centre Co., Ltd E-mail : NTC@NTC-CERT.COM
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Band Edge NVNT 802.11g 6Mbps 2462MHz Antl Ref

xe,m Speciram Analer - Swegs $A

Cenrer Freq 2. ﬁ.bZDuODuO GHz ' * Awg Type: Log Pur

PNO: Fast ~-  Trig: Fres Run Avg|Held: 100100
IFGainiLow Atten: 24 dB

Ref Offset 6.89 dB
Ref 20.00 dBm

Cen:er 246200 GHz Span 30.00 MHz
? BW 100 kHz #VBW 300 kHz e 3 ms (1001 pts)

MsG STATUS

Band Edge NVNT 802.11g 6Mbps 2462MHz Antl Emlssmn

xe,m Speciram Analer - Swegs $A

Cenrer Freq 2. 49?0u00u0 GHz . Mu Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IFGainiLow Atten: 24 dB

Ref Offset 6.89 dB
Ref 20.00 dBm

1

s e,

Start 2.44700 GHz Stop 2.54700 GHz
#Res BW 100 kHz E Sweep 9.600 ms (1001 pts)
1
2
3
4
5
]
T
8
L]
10
11
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Condition Mode Frequency (MHz) Antenna | Max Value (dBc) Limit (dBc) Verdict
NVNT 802.11n(HT20) 2412 Ant1l -43.349 -30 Pass
NVNT 802.11n(HT20) 2462 Ant1l -44.154 -30 Pass

Band Edge NVNT 802.11n(HT20) 2412MHz Antl Ref

Keysight Spectrum Analyzer - Swept 54
3 T ;

Center Freq 2.412000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IFGainiLow Atten: 24 dB

Ref Offset 6.73 dB
Ref 20.00 dBm

Center 2.41200 GHz
“Res BW 100 kHz #VBW 300 kHz

MsG STATUS

Band Edge NVNT 802.11n(HT20) 2412MHz Antl Emission

Keysight Spectrum Analyzer - Swept S4 o
3 o - SecE D) —

Center Freq 2.377000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IFGainiLow Atten: 24 dB

Ref Offset 6.73 dB
Ref 20.00 dBm

Bty

Start 2.32700 GHz
“Res BW 100 kHz

-43.970 dBm
40,784 dBm
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Band Edge NVNT 802.11n(HT20) 2462MHz Antl Ref

xe,m Speciram Analer - Swegs $A

Cenrer Freq 2. ﬁ.bZDuODuO GHz ' * Awg Type: Log Pur

PNO: Fast ~-  Trig: Fres Run Avg|Held: 100100
IFGainiLow Atten: 24 dB

Mkr1 2.466 92 GHz
Ref Offset 6.89 dB
R::ef 2(!.'00 dBm 1.844 dBm

Cen:er 246200 GHz Span 30.00 MHz
? BW 100 kHz #VBW 300 kHz e 3 ms (1001 pts)

MsG STATUS

Band Edge NVVNT 802. 11n(HT20) 2462MHz Antl Em|55|on

xe,m Speciram Analer - Swegs $A

Cenrer Freq 2. 49?0u00u0 GHz . Mu Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IFGainiLow Atten: 24 dB

Ref Offset 6.89 dB
Ref 20.00 dBm

.1

___u.r--‘l-ln‘f"n A i
1 V \

P W Y A

Start 2.44700 GHz Stop 2.54700 GHz
#Res BW 100 kHz E Sweep 9.600 ms (1001 pts)
1
2
3
4
5
]
T
8
L]
10
11
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8. Conducted Spurious Emission

8.1. Test equipment

Report No.: NTC-ER2308061

Iltem| Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 | MXASInal | evgigHT Ngo20a | MYSHS10471 5055105/19 1 Year
Analyzer 6

8.2. BLOCK DIAGRAM OF TEST SETUP

EUT and Assistant
System

Spectrum
Analyzer

Attenuator

8.3. Limit

In any 100 KHz Bandwidth Outside the frequency band in which the spread spectrum intentional radiator
is operating, the radio frequency power that is produce by the intentional radiator shall be at least 20 dB
below that in 100KHz bandwidth within the band that contains the highest level of the desired power.

In addition, radiation emissions which fall in the restricted bands, as defined in §15.205(a), must also

comply with the radiated emission limits specified in§15.209(a)

8.4. Test Procedure

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2, Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set SPA Trace 1 Max hold, then View.

Note: The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247 requirements.

Owing to satisfy the requirements of the number of measurement points, we set the RBW=1MHz, VBW >

RBW, scan up through 10th harmonic, and consider the tested results as the worst case, if the tested
results conform to the requirement, we can deem that the real tested results(set the RBW=100KHz, VBW

> RBW) are conform to the requirement.

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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8.5. Test result

Condition | Mode Frequency (MHz) Antenna | Max Value (dBc) Limit (dBc) | Verdict
NVNT 802.11b 1Mbps 2412 Ant1 -31.056 -20 Pass
NVNT 802.11b 1Mbps 2437 Ant1 -30.848 -20 Pass
NVNT 802.11b 1Mbps 2462 Ant1 -29.653 -20 Pass

Tx. Spurious NVNT 802.11b 1Mbps 2412MHz Antl Ref

Keysight Spectrum Analyzer - Swept S4
R o :

: Avg Type: Log-Pwr
Avg|Held: 100100

Center Freq 2.4120[!0[!0 GHz

Trig: Free Run
#Atten: 30 dB

PNO: Fast  —#— 4
IF Gain:Low
Mkr1 2.411 49 GHz

Ref Offset 6.73 dB
6.786 dBm

Ref 10.00 dBm

Span 30.00 MHz

#VBW 300 kHz Sweep 2.933 ms (1001 pts)

MsG STATUS

Tx. Spurious NVNT 802.11b 1Mbps 2412MHz Ant1l Emission

Keysight Spectrum Analyzer - Swept 54
3 T ;

: Avg Type: Log-Pwr
Avg|Held: 1010

Center Freq 12.515000000 GHz )
Trig: Free Run

#Atten: 30 dB

PNO: Fast  —#—
IF Gain:Low

Ref Offset .73 dB

Ref 10.00 dBm
i1

i
b v et

Stop 25.00 GHz
2

NTC@NTC-CERT.COM
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Tx. Spurious NVNT 802.11b 1Mbps 2437MHz Antl Ref

Keysight Spectrum Analyzer - Swept 54
3 T ;

Center Freq 2.437000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IF Gain:Low SAtten: 30 dB

Ref Offset 6.8 dB
Ref 20.00 dBm

Center 2.43700 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MsG STATUS

Tx. Spurious NVNT 802.11b 1Mbps 2437MHz Ant1 Emission

Keysight Spectrum Analyzer - Swept S4 -
= - " - 12

Center Freq 12.515000000 GHz . Avg Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 10110
IF Gain:Low SAtten: 30 dB

Ref Offset 6.8 dB
Ref 20.00 dBm

§1

Stop 25.00 GHz
Sweep 2,386 5 (1001 pts)
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Tx. Spurious NVNT 802.11b 1Mbps 2462MHz Antl Ref

Keysight Spectrum Analyzer - Swept 54
3 T ;

Center Freq 2.4620[!0[!0 GHz

PNO: Fast  —#—

IFGainiLow

Ref Offset 6.2 dB
Ref 10.00 dBm

Center 2.46200 GHz
#Res BW 100 kHz

#VBW 300 kHz

: Avg Type: Log-Pwr
Avg|Held: 100100

Trig: Free Run
#Atten: 30 dB

STATUS

Sweep 2.933 ms (1001 pts)

[3E;

Mkr1 2.461 48 GHz
7.123 dBm

Span 30.00 MHz

Tx. Spurious NVNT 802.11b 1Mbps 2462MHz Ant1 Emission

Keysight Spectrum Analyzer - Swept 54
= -

12.515000000 GHz
PN Fast
IF Gain:Low

Center Freq

Ref Offset 6.89 dB
Ref 10.00 dBm
i1

v+ Trig: Fres Run

: Avg Type: Log-Pwr

Avg|Hold: 1010
#Atten: 30 dB

[3E;

L Lompn it st

Stop 25.00 GHz

3

= 50 08 = O On a3 B =

Sweep 2,386 5 (1001 pts)

MsG
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Condition Mode Frequency (MHz) Antenna | Max Value (dBc) Limit (dBc) Verdict
NVNT 802.11g 6Mbps 2412 Ant1l -33.859 -20 Pass
NVNT 802.11g 6Mbps 2437 Ant1l -34.66 -20 Pass
NVNT 802.11g 6Mbps 2462 Ant1l -32.434 -20 Pass

Tx. Spurious NVNT 802.11g 6Mbps 2412MHz Antl Ref

xe,m Speciram Analer - Swegs $A

[TET

Cenrer Freq 2. 4120u00u0 GHz _' ' Mu Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100

IF Gain:Low #Atten: 30 dB
Ref Offset6.73 dB Mkr1 2.4
Ref 10.00 dBm

Center 241200 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MsG STATUS

Tx. Spurious NVNT 802.11g 6Mbps 2412MHz Antl Emlssmn

xe,m !penlwn Anslyue - St SA

Cenrer Freq 12. J15u00u00 GHz . Mu Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 10110

IF Gain:Low FAtten: 30 dB
Ref Offset .73 dB

Ref 10.00 dBm
, 1

e e o o b s
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Tx. Spurious NVNT 802.11g 6Mbps 2437MHz Antl Ref

xe,m Speciram Analer - Swegs $A

WEE:IN ALTGHM A [IE:
Cenrer Freq 2. 43?Du00u0 GHz . Avg Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IF Gain:Low SAtten: 30 dB

Ref Offset 6.8 dB Mkr1 2 50 GHZ

Ref 20.00 dBm 0.530 dBm

Center 2.43700 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

msa STATUS

Tx. Spurious NVNT 802.11¢g 6Mbps 2437MHz Antl Emlssmn

xe,m Speciram Analer - Swegs $A

[3E;

Cenrer Freq 12. J15u00u00 GHz . Avg Type: Log-Par
PNO: Fast ~-  Trig: Fres Run Avgmold 1010

IF Gain:Low SAtten: 30 dB

Ref Offset 6.8 dB
Ref 20.00 dBm

.1

| i s

i e P o s

Stop 25.00 GHz
Sweep 2,386 5 (1001 pts)

=
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4
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Tx. Spurious NVNT 802.11g 6Mbps 2462MHz Antl Ref

xe,m Speciram Analer - Swegs $A

a1

Cenrer Freq 2. ﬁ.bZDuODuO GHz . Avg Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100

IFGainiLow
. Mkr1 2.459 48 GHZ]
Ref Offset 6.88 dB
Ref 10.00 dBm 3.164 dBm

Center 246200 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MsG STATUS

Tx. Spurious NVNT 802.11¢g 6Mbps 2462MHz Antl Emlssmn

xe,m Speciram Analer - Swegs $A

a1

Cenrer Freq 12. J15u00u00 GHz . Avg Type: Log-Par
PNO: Fast ~-  Trig: Fres Run Avgmold 1010

IF Gain:Low SAtten: 30 dB

Ref Offset 6.89 dB
Ref 10.00 dBm
[ 1]

I

"
S i W

| W

Stop 25.00 GHz
#VEW 300 kHz Sweep 2.386 s (1001 pts)
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4
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8
]
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Condition Mode Frequency (MHz) Antenna | Max Value (dBc) Limit (dBc) Verdict
NVNT 802.11n(HT20) 2412 Ant1l -35.477 -20 Pass
NVNT 802.11n(HT20) 2437 Ant1l -34.709 -20 Pass
NVNT 802.11n(HT20) 2462 Ant1l -33.991 -20 Pass

TxX. Spurious NVNT 802. 11n(HT20) 2412MHz Antl Ref

xe,m Speciram Analer - Swegs $A

0140

Cenrer Freq 2. 4120u00u0 GHz _' ' Mu Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100

IF Gain:Low SAtten: 30 dB

Ref Offset6.73 dB
Ref 10.00 dBm

Center 241200 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MsG STATUS

Tx. Spurious NVNT 802.11n(HT20) 2412MHz Antl Emlssmn

xe,m !penlwn Anslyue - St SA

P T o
Cenrer Freq 12. J15u00u00 GHz . Mu Type: Log-Pwr

PNO: Fast ~-  Trig: Fres Run Avg|Hold: 10110

IFGainiLow FAtten: 30 dB

Ref Offset 6.73 dB Mkr1

Ref 10.00 dBm

N aidile’ . *y " L A,
o A J e s CIEPRTAS

Stop 25.00 GHz

#VBW 300 kHz
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TxX. Spurious NVNT 802. 11n(HT20) 2437MHz Antl Ref

xe,m Speciram Analer - Swegs $A

HEE:IN T [TE:
Cenrer Freq 2. 43?Du00u0 GHz . Mu Type: Log-Pwr

PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100

IF Gain:Low SAtten: 30 dB

Ref Offset 6.8 dB
Ref 20.00 dBm

Center 2.43700 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MsG STATUS

TX. Spurious NVNT 802. 11n(HT20) 2437MHz Antl Emlssmn

xe,m Speciram Analer - Swegs $A

[3E;

Cenrer Freq 12. J15u00u00 GHz . Avg Type: Log-Par
PNO: Fast ~-  Trig: Fres Run Avgmold 1010

IF Gain:Low SAtten: 30 dB

Ref Offset 6.8 dB
Ref 20.00 dBm

’I

"'l

Y

s pm ™

e
| I—— bt i

Stop 25.00 GHz
Sweep 2,386 5 (1001 pts)

3

= 50 08 = O On a3 B =

MsG STATUS
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TxX. Spurious NVNT 802. 11n(HT20) 2462MHz Antl Ref

xe,m Speciram Analer - Swegs $A

Cenrer Freq 2. ﬁ.bZDuODuO GHz . Mu Type: Log-Pwr
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IF Gain:Low Ehtten: 30 dB
Ref Offset 6.8 dB Mkr1 2.469 47 GHz

Ref 10.00 dBm 2.641 dBm

Center 246200 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

MsG STATUS

TX. Spurious NVNT 802. 11n(HT20) 2462MHz Antl Emlssmn

xe,m Speciram Analer - Swegs $A

Cenrer Freq 12. J15u00u00 GHz . Avg Type: Log-Par
PNO: Fast ~-  Trig: Fres Run Avgmold 1010

IF Gain:Low SAtten: 30 dB

Ref Offset 6.89 dB
Ref 10.00 dBm

,1

o
Pty it g

T

Stop 25.00 GHz
#VEW 300 kHz Sweep 2.386 s (1001 pts)

3

= 50 08 = O On a3 B =

MsG STATUS
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9. Conducted Output Power Spectral Density

9.1. Test equipment

Report No.: NTC-ER2308061

Iltem| Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 MXA Signal |\ ey giGHT Ngo20a | MYSHS10471 5055105/19 1 Year
Analyzer 6

9.2. Block diagram of test setup

EUT and Assistant
System

Spectrum
Analyzer

Attenuator

9.3. Limit

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of

continuous transmission.

9.4. Test Procedure

(1). Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
(2). Set the EUT Work on the top, the middle and the bottom operation frequency individually.
(3). Set SPA Trace 1 Max hold, then View.

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

Condition | Mode Frequency (MHz) | Antenna | Max PSD (dBm/3kHz) | Limit (dBm/3kHz) | Verdict
NVNT 802.11b 1Mbps 2412 Ant 1 -6.962 8 Pass
NVNT 802.11b 1Mbps 2437 Ant 1 -7.147 8 Pass
NVNT 802.11b 1Mbps 2462 Ant 1 -7.288 8 Pass

PSD NVNT 802.11b 1Mbps 2412MHz Antl
':)Mﬁ Spechrm Ansyce- Swept 4

Center Freq 2.4120[!0[!0 GHz
PNO: Fast  —#—
IF Gain:Low #Atten: 30 dB
Ref Offset 6.73 dB
Ref 20.00 dBm

Center 2.412000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz*

Trig: Free Run

~ Avg Type: RMS
Avg|Hold: 100/100

Mkr1 2.411 385 1 GHz|
6.962 dBm

Span 18.52 MHz
Sweep 2.521 s (10001 pts;

STATUS

PSD NVNT 802.11b 1Mbps 2437MHz Antl

Keysight Spectrum Analyzer - Swept 54
= -

Center Freq 2.43?0[!0[!0 GHz

+. Trig: Free Run

IF Gain:Low SAtten: 30 dB

Ref Offset 6.8 dB
Ref 20.00 dBm

Center 2.437000 GHz

#Res BW 3.0 kHz #VBW 10 kHz*

~ Avg Type: RMS
Avg|Hold: 100/100

Mkr1 2.436 384 98 GHz|
7.147 dBm

Span 16.10 MHz
Sweep 2.192 s (10001 pts;

Dongguan New Testing Centre Co., Ltd
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PSD NVNT 802.11b 1Mbps 2462MHz Antl

Keysight Spectrum Analyzer - Swept 54
3 T ;

Center Freq 2.462000000 GHz . Avg Type: RMS
PNO: Fast ~-  Trig: Fres Run Avg|Hold: 100100
IF Gain:Low SAtten: 30 dB

Ref Offset 6.2 dB
Ref 20.00 dBm

Center 2462000 GHz Span 17.32 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 2.359 s (10001 pts;

MsG STATUS
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Condition | Mode Frequency (MHz) | Antenna | Max PSD (dBm/3kHz) | Limit (dBm/3kHz) | Verdict
NVNT | 802.11g 6Mbps 2412 Ant1l -11.712 8 Pass
NVNT | 802.11g 6Mbps 2437 Ant1l -12.108 8 Pass
NVNT | 802.11g 6Mbps 2462 Ant1l -12.36 8 Pass

Keysight Spectrum Analyzer - Swept 54
= -

PSD NVNT 802.11g 6Mbps 2412MHz Antl

Center Freq 2.412000000 GHz * Avg Type: RS

PN Fast ~+—  Trig: Free Run Avg|Held: 100100
IF Gain:Low SAtten: 30 dB

ot Uffaot 673 MKkr1 2.412 547 GHz
Ref 20.00 dBm 11.712 dBm

’ 1
WMWWM*MWM‘&WM
!'

Center 241200 GHz Span 32.93 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 4.483 s (10001 pts;

STATUS

PSD NVNT 802.11g 6Mbps 2437MHz Antl

Keysight Spectrum Analyzer - Swept 54
g T ;

~ Avg Type: RMS
FNO: Fast ~»~ Trig: Free Run Awvg|Held: 100100
IFGadn:Low FAtten: 30 dB

Center Freq 2.43?0[!0[!0 GHz

o Cffs MKkr1 2.437 547 GHz
Ref 20.00 dBm 12.108 dBm

Center 2.43700 GHz Span 32.74 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 4.457 s (10001 pts;

MsG
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PSD NVNT 802.11g 6Mbps 2462MHz Antl

Keysight Spectrum Analyzer - Swept 54

~ Avg Type: RMS
FNO: Fast ~»~ Trig: Free Run Awvg|Held: 100100
IF Gain:Low SAtten: 30 dB

B T 3
Center Freq 2.462000000 GHz

Ref Offset 6.2 dB
Ref 20.00 dBm

I W

\

15

A

Center 246200 GHz Span 32.80 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 4.465 s (10001 pts;

MsG STATUS
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