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Report No.: FCC022023-00284RF4

RF TEST REPORT

FCC ID: 2AX4YV20PRO

According to

47 CFR FCC Part 15, Subpart C(Section 15.247)
ANSI C63.10:2013

Equipment : Smart Phone

Model No. . V20Pro

Trademark : DOOGEE

Applicant . Shenzhen DOOGEE Hengtong Technology CO.,LTD

B, 2/F, Building A4, Silicon Valley Power Digital Industrial Park, No. 22,
Dafu Industrial Zone, Guanlan Aobei Community, Guanlan Street,
Longhua New District, Shenzhen, Guangdong China

*  The test result referred exclusively to the presented test model /sample.

*  Without written approval of TIRT Inc. the test report shall not reproduced
except in full.

+ Test date: 2023/02/01~2023/02/14

Lab: Beijing TIRT Technology Service Co.,Ltd Shenzhen
Add: 101, 3 # Factory Building, Gongjin Electronics Shatin Community, Kengzi Street,
Pingshan District, Shenzhen, China
TEL: +86-0755-27087573
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History of this test report

Original Report Issue Date: 2023.02.17

e No additional attachment

o Additional attachments were issued following record

Attachment No.

Issue Date Description
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1. SUMMARY OF STANDARDS AND RESULTS

1.1.Description of Standards and Results

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

Test Item Standards Paragraph Result
- FCC Part 15: 15.207
Conducted Emission ANSI C63.10 P
. FCC PART 15:15.247(a)(2)
6dB Bandwidth P
ANSI C63.10

FCC Part 15: 15.247(b)(3)

Output Power ANSI C63.10 P
FCC Part 15: 15.209
Radiated Spurious Emission FCC Part 15: 15.247(d) P
ANSI C63.10
Conducted Spurious & Band FCC Part 15: 15.247(d) =
Edge Emission ANSI C63.10
Power Spectral Density FCC PART 15:15.247(e) P
ANSI C63.10
. . FCC Part 15: 15.247(d)
Radiated Band Edge Emission ANSI C63.10 P
Antenna Requirement FCC Part 15: 15.203 P

Note: 1. P is an abbreviation for Pass.
2. F is an abbreviation for Fail.

3. N/Ais an abbreviation for Not Applicable.

4. The conclusion of this test report is judged by actual test data without considering measurement
uncertainty.
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2. GENERAL INFORMATION

2.1.Description of Device (EUT)

EUT Name
Model No.
DIFF.

Power supply

2.4G WIFI

Operation frequency

Channel No.

Modulation type

Antenna Type

Software version

Hardware version

Intend use environment

Note

Smart Phone
V20Pro

N/A

DC 11V from adapter, DC 3.7V from battery

2412MHz-2462MHz for IEEE 802.11 b, g. n/HT20
2422MHz~2452MHz for IEEE802.11n/HT40

802.11b/802.11g /802.11n(HT20): 11CH
802.11(HT40): 7CH

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)
IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11n :OFDM(64QAM, 16QAM, QPSK, BPSK)

Internal antenna, Maximum Gain is 1.0.
Antenna information is provided by applicant.

DOOGEE-V20Pro-EEA-Android12.0-20221209
A201_01

Residential, commercial and light industrial environment
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2.2.Accessories of Device (EUT)

Accessories .
Manufacturer o
Model !
Ratings .

2.3.Tested Supporting System Details

No. Description

Manufacturer

Model

Serial Number

Certification or SDOC

1 /

/

/

/

2.4.Block Diagram of connection between EUT and simulators

Supporting
System
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2.5.Test Mode Description

Duty cycle :100%Keeping TX

data rate (Mbps)(see Frequenc

Mode Nc(>te)p N Channel (I?IIHz) y
1 Low :CH1 2412
IEEE 802.11b 1 Middle: CH6 2437
1 High: CH11 2462
6 Low :CH1 2412
IEEE 802.11g 6 Middle: CH6 2437
6 High: CH11 2462
6.5 Low :CH1 2412
IEEE 802.11 n/HT20 6.5 Middle: CH6 2437
6.5 High: CH11 2462
13 Low :CH3 2422
IEEE 802.11 n/HT40 13 Middle: CH6 2437
13 High: CH9 2452

Note: According exploratory test, EUT will have maximum output power in those data rate. so those data rate
were used for all test.

Channel list:
For IEEE 802.11b, g, n/HT20

Channel Frequency (MHz) Channel Frequency (MHz) Channel Frequency (MHz)
CH1 2412 CH5 2432 CH9 2452
CH2 2417 CH®6 2437 CH10 2457
CH3 2422 CH7 2442 CH11 2462
CH4 2427 CH8 2447

For IEEE 802.11 n/HT40

Channel Frequency (MHz) Channel Frequency (MHz) Channel Frequency (MHz)
CH1 2422 CH5 2442
CH2 2427 CH®6 2447
CH3 2432 CH7 2452
CH4 2437
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2.6. Test Conditions

Items Required Actual
Temperature range: 15-35C 24°C
Humidity range: 25-75% 56%

Pressure range: 86-106kPa 98kPa

2.7.Test Facility

Company: Beijing TIRT Technology Service Co.,Ltd Shenzhen

101, 3 # Factory Building, Gongjin Electronics Shatin Community, Kengzi

e Street, Pingshan District, Shenzhen, China

CNAS Registration Number: CNAS L14158

A2LA Registration Number:

6049.01
FCC Designation Number: CN1309
Test Firm Registration Number: 825524

Telephone: +86-0755-27087573

2.8.Measurement Uncertainty

Uncertainty
Parameter Uncertainty
Occupied Channel Bandwidth +142.12 KHz
RF power conducted +0.74 dB
RF power radiated +3.25dB
Spurious emissions, conducted +1.78dB
Spurious emissions, radiated (9KHz~30MHZz) +2.56dB
Spurious emissions, radiated (30MHz~1GHz) +4.6dB
Spurious emissions, radiated (Above 1GHz) 1+4.9dB
Conduction Emissions(150kHz~30MHz) +3.1 dB
Humidity +4.6%
Temperature +0.7°C
Time +1.25%
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2.9.Test Equipment List

. . Cal. date Cal. Due date
No. Equipment Manufacturer Type No. Serial No. (yyyy/mm/dd) (yyyy/mm/dd)
1 EMI Receiver Rohde&Schwarz ESCI 100718 2022/11/09 2023/11/10
2 AMN Rohde&Schwarz ENV216 100075 2022/11/09 2023/11/10
3 AMN Schwarzbeck NSLK8127 #829 2022/11/09 2023/11/10
4 ECSICZEIeN RF Rohde&Schwarz RP-X1 \ 2022/11/17 2023/11/16
5 ECSICZ';LN RF Rohde&Schwarz Sapre sm \ 2022/11/09 2023/11/10
6 EMI Receiver Rohde&Schwarz ESR7 102013 2022/11/09 2023/11/10
7 Spectrum analyzer Rohde&Schwarz FSV30 103741 2022/11/09 2023/11/10
8 Spectrum analyzer KEYSIGHT N9010A MY51440158 2022/11/09 2023/11/10
9 Integral Antenna Schwarzbeck VULB 9163 9163-868 2022/12/25 2023/12/24
2023/11/10
10 Integral Antenna Schwarzbeck BBHA 9120D BBHﬁzgl 20D 2022/11/09
11 Integral Antenna Schwarzbeck BBHA 9170 9170#685 2022/11/06 2023/11/10
12 Preamplifier CD Systems Inc PAP-03036-30 85060000 2022/11/09 2023/11/10
13 Preamplifier Schwarzbeck BBV9721 9721-019 2022/11/09 2023/11/10
14 Preamplifier emci EMCO012645SE 980417 2022/11/09 2023/11/10
2023/11/10
15 ECSICZEIeN RF Rohde&Schwarz AP-X1 \ 2022/11/09
16 | Spectrum Analyzer Agilent N9010A MY52221119 2022/11/09 2023/11/10
17 | Power Gollection Tonscend JS0806-2 188060134 | 2022/09/12 2023/09/11
1g | Tonscend Test Tonscend 2.6.77.0518 NA NA NA
System
19 Power Sensor Agilent U2021XA MY55410011 2022/09/12 2023/09/11
20 Power Sensor Agilent U2021XA MY55410012 2022/09/12 2023/09/11
21 Power Sensor Agilent U2021XA MY55410018 2022/09/12 2023/09/11
22 Power Sensor Agilent U2021XA MY55410019 2022/09/12 2023/09/11
23 | Temp&Humidity Anymetre JRI00 NA 2022/11/03 2023/11/02
Recorder
24 Te"g;}iﬁ”brg'rd'ty ETOMA NTH1100-30A | 16080628 2022/09/01 2023/08/30
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3. SPURIOUS EMISSION

3.1.Test Limits

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits
shown in 15.209, all the other emissions shall be at least 20dB below the fundamental emissions,

or comply with 15.209 limits.

15.205 Restricted frequency band

MHz MHz MHz GHz
0090-0.110 1642 - 16423 3999 - 410 45-515
'0.495 - 0.5035 1669475 - 16.69525 608 - 614 535-546
2.1735-2.1905 1680425 - 16.B0475 960 - 1240 725-T7.75
4125-4128 255-2567 1300 - 1427 g025-85
417725 -4.17775 37.5-3825 1435 - 16265 90-92
4.20725 - 420775 73-T4.6 1645.5 - 1646.5 93-93
6.215-6218 T48-T52 1660 - 1710 106-127
626775 - 6.26825 108 - 12194 17I2E-17222 1525-154
6.31175-6.31225 123 - 138 22000 - 2300 1447 - 14.5
8.291 - 8.2%4 149.9 - 150.05 2310- 23590 1535 -16.2
8.362 - B.366 156.52475 - 15652525 2483.5 - 2500 17.7-214
837625 - B.3867S 156.7 - 156.9 2690 - 2900 201-2312
B.41425- 841475 162.0125-167.17 3260 - 3267 23.6-2410
12.29 - 12.293 167.72 - 173.2 3332 - 3330 il2-31%8
1251975 - 12.52025 240 - 285 33458 - 3358 36.43- 365
12.57675 - 12 57725 322-3354 3600 - 4400 )
15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m
0.009-0.490 300 2400/F(KHz) /
0.490-1.705 30 24000/F(KHz) /
1.705-30 30 30 29.5
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak)
Above 1000 3 54.0 dB(uV)/m (Average)
Note 1: The peak limit is 20 dB higher than the average limit
Note 2: Peak limit applies (AVG limit + 20 dB) as well as RSS-247 Section 5.5
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3.2. Test Procedure

The measuring distance of 3m shall be used for measurements at frequency up to 1GH and above 1GHz.
The EUT was placed on a rotating 0.8 m high above ground for below 1GHz and 1.5m high for
above1GHz testing, the table was rotated 360 degrees to determine the position of the highest radiation
The Test antenna shall vary between 1m and 4m, both Horizontal and Vertical antenna are set of make
measurement.

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

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

For the actual test configuration, please see the test setup photo.

3.3.Test Setup

Metal Full Soldered Ground Plane

Spectrum Analyzer '
I Receiver PSee,
Below 30MHz Test Setup
X Antennag
e
Ant. feed | T
point

Metal Full Soldered Ground Plane

Spectrum Analyzer

I Receiver o

Above 30MHz Test Setup
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a =
Test Antennas

<lm .. 4m >

Tum Table---

c_lﬁl}ﬂh_:w..;

Above 1GHz Test Setup
3.4. Test Results

Test Condition
Continual Transmitting in maximum power.

|__Rt_u.i|.'-_e::__J- { P':ea.mphﬁet-_[

1/

9KHz~150KHz RBW200Hz VBW1KHz
150KHz~30MHz RBW9KHz VBW 30KHz
30MHZ~1GHz RBW120KHz VBW 300KHz

Above1GHz RBW1MHz VBW 3MHz

We have scanned the EUT from 9kHz up to the 10th harmonic of the fundamental.

Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: Pass

Note: 1.The amplitude of spurious emissions which are attenuated by more than 20dB below the

permissible value has no need to be reported.

2.0nly show the test data of the worst Channel in this report.

Page 13/ 64

TIRT-TRF/FCCO01-2(E):2021A0




T

T

Report No.: FCC022023-00284RF4

From 30MHz to 1000MHz: Conclusion: Pass

Vertical:
BOLD dBuAm
7
1]
FLE Paat 15 Clazz B Hadualinm
1] (
40
L
i‘l:l’ 5 M "
F iy
an M \w’m‘w 2 Y
MWWW i ¢
20 -
1n
L]
000 A0 50 BB 7O BO [MHz] 300 400 SO0 GO0 FOO 1000000
Mo, Mk. Freq. Reading Commect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuV dB8 dBuWim dBuVim dB Detector cm degres  Ciomment
P * 379136 1867 13.81 32 48 4000 -752 QP
2 50.2207 14.49 1325 2774 4000 -12.26 peak
3 157.5354 15.39 14 57 2996 4350 -13.54 peak
4 260.0304 16.56 12.34 2890 4600 -17.10 peak
5 437.5033 13.88 16.50 30.38 46.00 -15.62 peak
& 513.4071 14.07 19.73 33.80 4600 -12.20 peak

Mote 1. *:Maximum data; x:Over limit; lzover margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Horizontal:
BLD  dBuldm
7
1]
FCC Pait 156 Clazs B Hadialion
1 (
I
0
b
" o 2 3%5“ S
n M\MM '
i
[LR]]
w000 40 50 G0 70 GO [MHz] oo 400 SO0 GOU OO0 1000000
Mo, M. Freq. Reading Cormect Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
Mz dBuV dB dBuVim  dBuMim dB  Detector cm degree Comment
1 42 6560 13.68 14.00 2768 4000 -12.32 peak
2 135.3281 16.13 13.55 28 68 4350 -13.82 peak
3 15597585 1531 14 57 29.88 4350 -13.62 peak
4 * 2600304 2404 12.34 36.38 4500 -962 peak
5 462.3455 14.25 17.10 31.35 45.00 -14.65 peak
& 669.6052 13.40 20.46 33.86 4500 -1214 peak

Mote:1. *Maximum data; x:Owver imit; lzover margin.
2 Measurement=Reading Level+Comrect Factor, Correct Factor=Antenna Factor+Cable Loss.

Remark: All modes have been tested, and only worst data of B mode, Channel 2412MHz was listed in
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From 1G-25GHz

Test Mode: IEEE 802.11b TX Low

Freq |Read Level| Polar Antenna Cable Amp Result Limit Margin
(MHz) | (@Buvim) | (HAV) | T39O Ji6ss(aB)| F2%OT | (aBuvim) | (dBuvim) | (dB) Remark
(dB/m) (dB)
4824 48.40 V 33.95 | 10.18 | 34.26 58.27 74 -15.73 PK
4824 36.19 \Y 33.95 | 10.18 | 34.26 | 46.06 54 -7.94 AV
7236 / / / / / / / / /
9648 / / / / / / / / /
4824 47.24 H 33.95 | 10.18 | 34.26 57.11 74 -16.89 PK
4824 35.83 H 33.95 | 10.18 | 34.26 | 45.70 54 -8.30 AV
7236 / / / / / / / / /
9648 / / / / / / / / /
Test Mode: IEEE 802.11b TX Mid
4874 49.45 V 33.95 | 10.20 | 34.26 59.34 74 -14.66 PK
4874 35.87 \Y 33.95 | 10.20 | 34.26 | 45.76 54 -8.24 AV
7311 / / / / / / / / /
9748 / / / / / / / / /
4874 48.38 H 33.95 | 10.20 | 34.26 58.27 74 -15.73 PK
4874 34.95 H 33.95 | 10.20 | 3426 | 44.84 54 -9.16 AV
7311 / / / / / / / / /
9748 / / / / / / / / /
Test Mode: IEEE 802.11b TX High
4924 46.58 V 33.98 | 10.22 | 34.25 56.53 74 -17.47 PK
4924 33.91 \Y 33.98 | 10.22 | 34.25| 43.86 54 -10.14 AV
7386 / / / / / / / / /
9848 / / / / / / / / /
4924 47.09 H 33.98 | 10.22 | 34.25 57.04 74 -16.96 PK
4924 32.44 H 33.98 | 10.22 | 34.25| 4239 54 -11.61 AV
7386 / / / / / / / / /
9848 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with FCC limit.
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Test Mode: IEEE 802.11g TX Low

s Resstenel (i) | Facor | | ot | pacor | St | Lt MG oma
(dB/m) (dB)
4824 46.05 \% 33.95 10.18 34.26 55.92 74 -18.08 PK
4824 35.96 \% 33.95 10.18 34.26 45.83 54 -8.17 AV
7236 / / / / / / / / /
9648 / / / / / / / / /
4824 47.98 H 33.95 10.18 34.26 57.85 74 -16.15 PK
4824 34.18 H 33.95 10.18 34.26 44.05 54 -9.95 AV
7236 / / / / / / / / /
9648 / / / / / / / / /
Test Mode: IEEE 802.11g TX Mid
4874 49.06 \% 33.95 10.20 34.26 58.95 74 -15.05 PK
4874 34.07 Vv 33.95 10.20 34.26 43.96 54 -10.04 AV
7311 / / / / / / / / /
9748 / / / / / / / / /
4874 48.88 H 33.95 10.20 34.26 58.77 74 -15.23 PK
4874 32.63 H 33.95 10.20 34.26 42.52 54 -11.48 AV
7311 / / / / / / / / /
9748 / / / / / / / / /
Test Mode: IEEE 802.11g TX High
4924 47.78 \% 33.98 10.22 34.25 57.73 74 -16.27 PK
4924 33.39 Vv 33.98 10.22 34.25 43.34 54 -10.66 AV
7386 / / / / / / / / /
9848 / / / / / / / / /
4924 46.74 H 33.98 10.22 34.25 56.69 74 -17.31 PK
4924 3217 H 33.98 10.22 34.25 42.12 54 -11.88 AV
7386 / / / / / / / / /
9848 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with FCC limit.
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Test Mode: IEEE 802.11n HT20 TX Low

s Resstenel (i) | Facor | | ot | pacor | St | Lt MG oma
(dB/m) (dB)
4824 46.90 \% 33.95 10.18 34.26 56.77 74 -17.23 PK
4824 35.95 \% 33.95 10.18 34.26 45.82 54 -8.18 AV
7236 / / / / / / / / /
9648 / / / / / / / / /
4824 47.57 H 33.95 10.18 34.26 57.44 74 -16.56 PK
4824 34.85 H 33.95 10.18 34.26 4472 54 -9.28 AV
7236 / / / / / / / / /
9648 / / / / / / / / /
Test Mode: IEEE 802.11n HT20 TX Mid
4874 49.68 \% 33.95 10.20 34.26 59.57 74 -14.43 PK
4874 34.04 Vv 33.95 10.20 34.26 43.93 54 -10.07 AV
7311 / / / / / / / / /
9748 / / / / / / / / /
4874 48.85 H 33.95 10.20 34.26 58.74 74 -15.26 PK
4874 32.86 H 33.95 10.20 34.26 42.75 54 -11.25 AV
7311 / / / / / / / / /
9748 / / / / / / / / /
Test Mode: IEEE 802.11n HT20 TX High
4924 46.58 \% 33.98 10.22 34.25 56.53 74 -17.47 PK
4924 33.00 Vv 33.98 10.22 34.25 42.95 54 -11.05 AV
7386 / / / / / / / / /
9848 / / / / / / / / /
4924 47 .11 H 33.98 10.22 34.25 57.06 74 -16.94 PK
4924 32.35 H 33.98 10.22 34.25 42.30 54 -11.70 AV
7386 / / / / / / / / /
9848 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with FCC limit.
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Test Mode: IEEE 802.11n HT40 TX Low

s Resstenel (i) | Facor | | ot | pacor | St | Lt MG oma
(dB/m) (dB)
4844 46.47 \% 33.95 10.18 34.26 56.34 74 -17.66 PK
4844 35.40 \% 33.95 10.18 34.26 45.27 54 -8.73 AV
7266 / / / / / / / / /
9688 / / / / / / / / /
4844 47.19 H 33.95 10.18 34.26 57.06 74 -16.94 PK
4844 34.44 H 33.95 10.18 34.26 44.31 54 -9.69 AV
7266 / / / / / / / / /
9688 / / / / / / / / /
Test Mode: IEEE 802.11n HT40 TX Mid
4874 49.96 \% 33.95 10.20 34.26 59.85 74 -14.15 PK
4874 34.54 Vv 33.95 10.20 34.26 44.43 54 -9.57 AV
7311 / / / / / / / / /
9748 / / / / / / / / /
4874 48.45 H 33.95 10.20 34.26 58.34 74 -15.66 PK
4874 32.06 H 33.95 10.20 34.26 41.95 54 -12.05 AV
7311 / / / / / / / / /
9748 / / / / / / / / /
Test Mode: IEEE 802.11n HT40 TX High
4904 46.59 \% 33.98 10.22 34.25 56.54 74 -17.46 PK
4904 33.31 Vv 33.98 10.22 34.25 43.26 54 -10.74 AV
7356 / / / / / / / / /
9808 / / / / / / / / /
4904 47.13 H 33.98 10.22 34.25 57.08 74 -16.92 PK
4904 32.22 H 33.98 10.22 34.25 4217 54 -11.83 AV
7356 / / / / / / / / /
9808 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with FCC limit.
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Conducted RF Spurious Emission

Tx. Spurious NVNT b 2412MHz Ant1 Ref

) @

Ref Level 20.00 dBm Offset 7.63 dB RBW 100 kHz

Att 30de SWT 37.9ps VYBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
10 dém
0 s sl A LASA | P g
m f‘/ww T ]\ "\;,J“u\
-10 dBém “VMUJ W i MM’“"

-20 dBm j/
-30 dBm /- Vl\

i ] K h\ A,

EATH W
-60 dBm
-70 dBm
CF 2.412 GHz 1001 pts Span 30.0 MHz
l il
. 4 i

Tx. Spurious NVNT b 2412MHz Ant1 Emission

|m:|
Ref Level 20.00 dBm Offset 7.63 dB RBW 100 kHz
Att 30de SWT 265 ms VYBW 300 kHz Mode Auto Sweep
SGL Count 50/50
@ 1Pk Max
10 dBm
0 dBm
-10 dBm
D1 -15.682 dBm
-20 dBm
-30 dBm
-40 dBm \I‘WW | o S — ALy et s P b iy b gy, bbients Ao
-50 dBm
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | y-value |  Function | Function Result |
M1 1 2,423 GHz 4.72 dBm
M2 1 20,306 GHz -37.27 dBm
3 1 4,874 GHz -40.48 dBm
M4 1 7.4151 GHz -40.94 dBm
M5 1 9,7974 GHz -39.96 dBm
kud B |
(. A 4 m
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Att

Tx. Spurious NVNT b 2437MHz Ant1 Ref

=)

Ref Level 20.00 dBm Offset 7.77 dB RBW 100 kHz

30de SWT 37.9ps VYBW 300 kHz

SGL Count 100/100

Mode Auto FFT

@ 1Pk Max

10 dBém

0 dBm

v od el

M\M.m Il

-10 dem

M

wa'\

-20 dem

]

-30 dem

-40 dBm

dBm

| [Ty,

-60 dBm

-70 dém

CF 2.437

GHz

1001 pts Span 30.0 MHz
.

Att

S

PR

X

J

Tx. Spurious NVNT b 2437MHz Ant1 Emission

[a

Ref Level 20.00 dBm Offset 7.77 dB RBW 100 kHz

30de  SWT 265 ms VYBW 300 kHz

SGL Count 50/50

Mode Auto Sweep

@ 1Pk Max

0 dBm

10 dBrn—=-

-10 dBm

-20 dBm

D1

=15;

88 dBm

-30 dem

-40 dBm

A bt e M s b bty 4 b 4 by oy b

-50 dBm

-60 dBm

-70 dBm

Start 30.0 MHz

1001 pts Stop 26.5 GHz

Marker

Type | Ref | Trc |

X-value | Y-value

|  Function | Function Result

M1

o e e

2,45 GHz 5.97 dBm
21,9207 GHz -37.39 dBm
4.9534 GHz -40.05 dBm
7.4681 GHz -41.44 dBm
9.8504 GHz -39.85 dBm

Page 21/ 64

TIRT-TRF/FCCO01-2(E):2021A0



T

Report No.: FCC022023-00284RF4

Tx. Spurious NVNT b 2462MHz Ant1 Ref

=)

Ref Level 20.00 dBm Offset 7.72 dB RBW 100 kHz

Att 30de SWT 37.9ps ¥BW 300 kHz Mode &uto FFT

SGL Count 100/100
@ 1Pk Max

10 dém

adem P | JI MM JAy Mg A ) g

1 )M,w W“'w\n\
-10 dem “'J\“M .

-20 dem J{/J
-30 dem

-40 dBm [

-60 dBm

P G

-70 dém

CF 2.462 GHz

Span 30.0 MHz

S

. PR

1001 pts
-

J

X

Tx. Spurious NVNT b 2462MHz Ant1 Emission

%]

Ref Level 20.00 dBm Offset 7.72 dB RBW 100 kHz
Att 30de SWT 265 ms ¥YBW 300 kHz Mode Auto Sweep
SGL Count 50/50
@ 1Pk Max
10 dBm
0 dBm
-10 dBm
D1 -15.816 dBm
-20 dBm
-30 dBm
_40 db " o N LT T 0] P Bt oA ) g 1)
m I P P v e i PR o
-50 dBm
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.45 GHz 5.00 dBm
12 1 16,2826 GHz -36.83 dBm
M3 1 5.0064 GHz -40.47 dBm
M4 1 7.4416 GHz -40.57 dBm
M5 1 0.8239 GHz -40.05 dBm
[ N al
LS s 4 m
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Tx. Spurious NVNT g 2412MHz Ant1 Ref

Ref Level 20.00 dem Offset 7.63 dB RBW 100 kHz
Att 30de SWT 37.9ps ¥BW 300 kHz Mode &uto FFT
SGL Count 100/100
@ 1Pk Max
10 dém
0 dBm
0 e [Mmmft Jun TR T s L
-20 dBm f‘ \
|
-30 dBm M{Jﬂﬂ UU\/\MJ\
-40 dBm M’N it
m o
et T
-60 dBm
-70 dBm
CF 2.412 GHz 1001 pts Span 30.0 MHz
-— P
Tx. Spurious NVNT g 2412MHz Ant1 Emission
Ref Level 20.00 dem Offset 7.63 dB RBW 100 kHz
Att 30dB SWT 265 ms ¥YBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
10 dBm
0 dBm
-10 dBm
-20 dBm
D1 -24.248 dBm
-30 dBm
-40 dBm P PLUPY ST T Jo o " Lo b ) Bt
I I A e PR o) ek L N
-50 dBm
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 il 2,397 GHz -5.07 dBm
M2 1 21.6825 GHz -37.49 dBm
M3 1 5.0064 GHz -41.21 dBm
[GE 1 7.071 GHz -41.65 dBm
M5 1 9.5592 GHz -40.14 dBm
e 7 ]
. Fa. 4 w
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Tx. Spurious NVNT g 2437MHz Ant1 Ref

=

Ref Level 20.00 dBm
Att 30 dB
SGL Count 100/100

Offset 7.77 dB
SWT  37.9ps

RBW 100 kHz

¥BW 300 kHz Mode Auto FFT

@ 1Pk Max

10 dem

0 dBm

-10 dem

Mwww

e e L L ey

-20 dBm

-30 dBm N‘MNW
-40 dBm—k

'
T
M

-60 dBm

-70 dem

Span 30.0 MHz

CF 2.437 GHz
-

. PR

1001 pts
-

X

Tx. Spurious NVNT g 2437MHz Ant1 Emission

=)

Ref Level 20.00 dBm Offset 7.77 dB RBW 100 kHz
Att 30dE SWT 265 ms ¥BW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
10 dBm
0 dBm
-10 dBm
-20 dBm
D1 -25.806 dBm
-30 dBm
-40 dem MWMN""‘VMM y , TIPS S TP FTNSIUOWSITI S (YT} Sttt
-50 dBm
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.423 GHz -3.35 dBm
M2 1 21,9472 GHz -37.83 dBm
M3 1 4.,9534 GHz -40.,95 dBm
M4 1 7.1769 GHz -42.06 dBm
M5 1 0.8768 GHz -39.91 dBm
a =T 5
ks FAN 4 w
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Tx. Spurious NVNT g 2462MHz Ant1 Ref

) @

Ref Level 20.00 dBm Offset 7.72 dB RBW 100 kHz
Att 30de SWT 37.9ps ¥BW 300 kHz Mode &uto FFT
SGL Count 100/100

@ 1Pk Max

10 dBem

0 dBm

10 dBm bt i ool g o,y | g %MMMJWMM

-20 dem

-30 dBm M ‘N\Mm\\
-40 dBm—tj
it s

-60 dBm
-70 dBm
CF 2.462 GHz 1001 pts Span 30.0 MHz
l il
. 4 4 i

Tx. Spurious NVNT g 2462MHz Ant1 Emission

=)

Ref Level 20.00 dBm Offset 7.72 dB RBW 100 kHz
Att 30dB SWT 265 ms ¥BW 300 kHz Mode Auto Sweep
SGL Count 10/10

@ 1Pk Max

10 dBem

0 dBm

-10 dém

-20 dém

D1 -24.439 dBm
-30 dém

IR e e s T s
-50 dBm

-60 dBm

-70 dém

Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result

M1 2.45 GHz -5.79 dBm

22,0266 GHz -37.30 dBm

4.9799 GHz -41.51 dBm

7.5475 GHz -41.61 dBm

9.9827 GHz -41,19 dBm

=
w
i
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Tx. Spurious NVNT n20 2412MHz Ant1 Ref

Ref Level 20.00 dBm Offset 7.63 dB RBW 100 kHz

1B

Att 30dB SWT 379 ps ¥BW 300 kHz Mode &uto FFT
SGL Count 100/100

@ 1Pk Max

10 dBm

0 dBm

-10 dem r«ﬂ“‘“"w WHWM"\MM\JL\M ) ML
-20 dBm .
-40 dBm )M/ ’K%‘M

-60 dBm
-70 dém
CF 2.412 GHz 1001 pts Span 30.0 MHz
" =
A PRE ) o

Tx. Spurious NVNT n20 2412MHz Ant1 Emission
Ref Level 20.00 dem Offset 7.63 dB RBW 100 kHz
Att 30dE SWT 265 ms ¥BW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max

1B

10 dBm

0 dBm

-10 dBm

-20 dBm

D1 -22.514 dBm
-30 dBm

M 2 A M o

-40 dBm | il h b I
' WWWMWWWW RUTERITA R o =T Ll e 6 TR A e i
-50 dBm

-60 dBm

-70 dBm

Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result
M1 2.397 GHz -4.68 dBm

16,3091 GHz -37.83 dBm

4.7946 GHz -40.54 dBm

7.4151 GHz -41.69 dBm

9.8239 GHz -41.10 dBm

=
W
I
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Tx. Spurious NVNT n20 2437MHz Ant1 Ref

—
£
Ref Level 20.00 dem Offset 7.77 dB RBW 100 kHz
Att 30de SWT 379 ps VYBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
10 dBm
0 dBm
A0 dEim lsgng | g A A [y
-20 dBm ﬂjl LL\
-30 dBm MN\ ﬂ”],y\w\
-40 dBm & 4
i M M,
-60 dBm
-70 dBm
CF 2.437 GHz 1001 pts Span 30.0 MHz
- -
~ 3 B 4 w
Tx. Spurious NVNT n20 2437MHz Ant1 Emission
fﬁ /uj:\
Ref Level 20.00 dBm Offset 7.77 dB RBW 100 kHz
Att 30de SWT 265 ms VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
10 dBm
0 dBm
-10 dBm
-20 dBm
D1 -25.714 dBm
-30 dBm
-40 dBm WM Ty Feape T BPLPINNT R 1 KRR NS S W AP Eratafrrreses
-50 dBm
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | y-value |  Function | Function Result |
M1 1 2.423 GHz -5.21 dBm
M2 1 18.2943 GHz -37.80 dBm
M3 1 4,9799 GHz -40.83 dBm
M4 1 7.2828 GHz -42,22 dBm
M5 1 0.8768 GHz -40.47 dBm
kad B |
L
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Tx. Spurious NVNT n20 2462MHz Ant1 Ref

—
] fasal
Ref Level 20.00 dBm Offset 7.72 dB RBW 100 kHz
Att 30de SWT 37.9ps VYBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
10 dém
0 dBm
10 dem LN ealR (LT AT N TP IRV T P N T AL
-20 dBm AI’NJ
-30 dBm M N
-40 dBm ;
m s
oty ]
-60 dBm
-70 dBm
CF 2.462 GHz 1001 pts Span 30.0 MHz
- 8]
ks FAN 4 w
Tx. Spurious NVNT n20 2462MHz Ant1 Emission
o
Ref Level 20.00 dBm Offset 7.72 dB RBW 100 kHz
Att 30de SWT 265 ms VBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
10 dBm
0 dBm—r
-10 dBm
-20 dBm
D1 -26.439 dBm
-30 dBm
—40 dem 1 R AP " ] JihHo_plal, (I
] WMW TP Yy ke b GG & T
'N—"LEEI dBm
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | y-value |  Function | Function Result |
M1 1 2.476 GHz -5.80 dBm
M2 1 16.9179 GHz -37.13 dBm
M3 1 4.8211 GHz -41,55 dBm
M4 1 7.4151 GHz -41.47 dBm
M5 1 10,0357 GHz -39.97 dBm
ki B |
L. FAN 4 m
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Tx. Spurious NVNT n40 2422MHz Ant1 Ref

<] g

Ref Level 20.00 dBm Offset 7.66 dB RBW 100 kHz

Att 30de SWT 758 ps ¥BW 300 kHz Mode &uto FFT

SGL Count 100/100
@ 1Pk Max

10 dém

0 dBm

10 dem e L s 0l e, Lo gl Llig e

' s i "”“U'“”""“’”l‘ f‘“’“ PR TR v

-20 dBm X \
-30 dBm

-40 dBm /U‘n)'w
50 dBmp—

-60 dBm

-70 dém

CF 2.422 GHz

Span 60.0 MHz

S

. 4L

1001 pts
-

X

Tx. Spurious NVNT n40 2422MHz Ant1 Emission

oo
Ref Level 20.00 dBm Offset 7.66 dB RBW 100 kHz
Att 30de SWT 265 ms ¥BW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
10 dBm
0 dBm
-10 dem
-20 dBm
D1 -25.717 dBm
-30 dBm
-40 dBm WWU" | - wwwﬂnwhr SUTE RS- ST RPEA wh e AW S —
-50 dBm
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result |
M1 1 2.423 GHz -5.06 dBm
M2 1 21.656 GHz -37.90 dBm
M3 1 5.0328 GHz -40.39 dBm
14 1 7.1769 GHz -41.88 dBm
M5 il 9.8768 GHz -40.83 dBm
e T .
~ 3 B 4 w
Page 29/ 64 TIRT-TRF/FCCO01-2(E):2021A0



Report No.: FCC022023-00284RF4

Tx. Spurious NVNT n40 2437MHz Ant1 Ref

Ref Level 20.00 dBm Offset 7.77 dB RBW 100 kHz

1B

Att 30de SWT 758 ps YBW 300 kHz  Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
10 dBem
0 dBm
_10 dBm m.'ul‘i.a IH In\IL.“ A | I, \ v

AL LT R L A R S B T R
-20 dBm W (
-30 dBm ‘rﬂ \\
-40 dBm

/ ™,

koo

-60 dBm
-70 dBm
CF 2.437 GHz 1001 pts Span 60.0 MHz
l il
. 4 4 i

Tx. Spurious NVNT n40 2437MHz Ant1 Emission

—
o
Ref Level 20.00 dem Offset 7.77 dB RBW 100 kHz
Att 30dB SWT 265 ms ¥BW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
10 dBm
0 dBm
-10 dBm
-20 dBm
D1 -25.063 dBm
-30 dBm
-40 dBm ! L R e
T T T T L T e e
-50 dBm
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 il 2.45 GHz -4,79 dBm
M2 1 22,0001 GHz -37.71 dBm
M3 1 4.8211 GHz -40.79 dBm
[GE 1 7.4681 GHz -42.23 dBm
M5 1 9.8239 GHz -40.63 dBm
e 7 ]
. Fa. 4 w
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Tx. Spurious NVNT n40 2452MHz Ant1 Ref

(e

Ref Level 20.00 dBm
Att 30 dB
SGL Count 100/100

Offset 7.75 dB
SWT  75.8 ps

RBW 100 kHz
VYBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBém

0 dBm

-10 dem

A

.

AT T uJ’WW‘I]"W‘H

e

ok

-20 dem /

-30 dem rg

-40 dBm

[

-60 dBm

-70 dém

CF 2.452 GHz

1001 pts

Span 60.0 MHz

b

Tx. Spurious NVNT n40 2452MHz Ant1 Emission

<] E

Ref Level 20.00 dBm

Offset 7.75 dB RBW 100 kHz

Att 30dB SWT 265 ms ¥YBW 300 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
10 dBm
0 dBm
-10 dBm
-20 dBm
D1 -25.382 dBm
-30 dBm
-40 dBm WM‘“LM Ao g A TN PR ST NPT PR P ——— “uM.VuLV. e Wl‘ww‘
-50 dBm
-60 dBm
-70 dBm
Start 30.0 MHz 1001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 il 2.45 GHz -4.91 dBm
M2 1 22.0795 GHz -37.51 dBm
M3 1 4.9799 GHz -39.79 dBm
[GE 1 7.3622 GHz -42.12 dBm
M5 1 9.9563 GHz -40.69 dBm
e T 8
. Fa. 4 w
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4. POWER LINE CONDUCTED EMISSION

4.1. Test Limits

Frequency Limits dB(uV)

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

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

4.2. Test Procedure

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

The bandwidth of test receiver is set at 9 kHz.

4.3.Test Setup

S Vert. reference plane
:\\\ / EMI receiver
~J
N e o
s foBBRBO
cm /
:\\\"_ /1 EUT f O
:::: [ | | |
~N
S ) 80cm
N A
N L@ g
4 »
e el g T

T
7 b

LISN Reference ground plane

4.4.Test Results
The product is powered by battery, and the test is not applicable.
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5. CONDUCTED MAXIMUM OUTPUT POWER

5.1.Test limits
Please refer RSS-247 & FCC PART 15: 15.247.
Regulation 15.247(b) The limit of Maximum Peak Output Power Measurement is 1 W(30dBm)

5.2.Test Procedure

Details see the KDB558074 D01 Meas Guidance v05r02

5.2.1 Place the EUT on the table and set it in transmitting mode.

5.2.2 Connected the EUT’s antenna port to peak power meter by 20dB attenuator.
5.2.3 Measure out each mode and each bands peak output power of EUT.

Note: The cable loss and attenuator loss were offset into measure device as amplitude offset.

5.3.Test Setup

Power meter

A 4

EUT

5.4.Test Results
Pass

Detailed information please see the following page.
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Mode F"mll‘_lez’;cy p';"fvg‘(‘;g‘:;) Limit (dBm) Result
CH1: 2412 18.79 30 Pass
IEEE 802.11 b CH6: 2437 18.81 30 Pass
CH11: 2462 18.05 30 Pass
CH1: 2412 16.75 30 Pass
IEEE 802.11 g CH6: 2437 17.70 30 Pass
CH11: 2462 17.06 30 Pass
IEEE 802.11 CH1: 2412 16.86 30 Pass
HT20 CH6: 2437 17.29 30 Pass
CH11: 2462 17.57 30 Pass
EEE 802.11 CH3: 2422 17.92 30 Pass
HT40 CH6: 2437 18.17 30 Pass
CHO: 2452 17.73 30 Pass

Page 34 / 64

TIRT-TRF/FCCO01-2(E):2021A0




Report No.: FCC022023-00284RF4

6. PEAK POWER SPECTRAL DENSITY

6.1.Test limits

6.1.1 Please refer RSS-247 & FCC PART 15: 15.247.

6.1.2 For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any time interval of
continuous transmission.

6.1.3 The direct sequence operating of the hybrid system, with the frequency hopping operation turned

off, shall comply with the power density requirements of paragraph (d) of this section.

6.2. Test Procedure
Details see the KDB558074 D01 Meas Guidance v05r02

6.2.1 Place the EUT on the table and set it in transmitting mode.

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

6.2.3 Set the spectrum analyzer as RBW = 3kHz(Set the RBW to: 3 kHzsRBW=<100 kHz.), VBW =
10kHz(Set the VBW=3xRBW), span=1.5xDTS bandwidth., detail see the test plot.

6.2.4 Record the max reading.

6.2.5 Repeat the above procedure until the measurements for all frequencies are completed.

6.3. Test Setup

Spectrum
EUT Analyzer

A 4
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6.4. Test Results

Condition Mode Frequency Antenna Max PSD Limit Verdict
(MHz) (dBm/3kHz) (dBm/3kHz)
NVNT 802.11b 2412 Ant 1 -8.138 8 Pass
NVNT 802.11b 2437 Ant 1 -7.617 8 Pass
NVNT 802.11b 2462 Ant 1 -8.526 8 Pass
NVNT 802.11g 2412 Ant 1 -15.62 8 Pass
NVNT 802.11g 2437 Ant 1 -15.14 8 Pass
NVNT 802.11g 2462 Ant 1 -15.955 8 Pass
NVNT | 802.11n(HT20) 2412 Ant 1 -15.984 8 Pass
NVNT | 802.11n(HT20) 2437 Ant 1 -15.542 8 Pass
NVNT | 802.11n(HT20) 2462 Ant 1 -16.745 8 Pass
NVNT | 802.11n(HT40) 2422 Ant 1 -18.903 8 Pass
NVNT | 802.11n(HT40) 2437 Ant 1 -17.734 8 Pass
NVNT | 802.11n(HT40) 2452 Ant 1 -19.321 8 Pass
PSD NVNT b 2412MHz Ant1
Ref Level 20.00 dBm Offset 7.63 dB RBW 3 kHz m
Att 30 dB SWT 440 ms ¥BW 10 kHz Mode aAuto Sweep
SGL Count 20/20
@ 1Pk Max
10 dBm
0 dBm
-10 dBm w‘ww" }
-20 dBm ‘u,;wm VMM \\ WM% ,
-30 dBm |,W w*
-40 dBm ’f)u}, M\
-50 dBm )
M | ﬂ ‘14 M“l‘)w. M
i oty e
-70 dBm
CF 2.412 GHz 1001 pts Span 30.0 MHz

. Sl

Page 36 / 64

o

TIRT-TRF/FCCO01-2(E):2021A0




Report No.: FCC022023-00284RF4

PSD NVNT b 2437MHz Ant1

T @

Ref Level 20.00 dBm Offset 7.77 dB RBW 3 kHz

Att 30 dB SWT 440 ms ¥BW 10 kHz
SGL Count 20/20

@ 1Pk Max

Mode Auto Sweep
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-10 dem L

e \

I Y
) Wi

-70 dem

CF 2.437 GHz
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~ X A 4 w
PSD NVNT b 2462MHz Ant1
i
Ref Level 20.00 dBm Offset 7.72 dB RBW 3 kHz
Att 30 dB SWT 440 ms ¥BW 10 kHz Mode aAuto Sweep
SGL Count 20/20
@ 1Pk Max
10 dBm
0 dBm
-10 dem WWWM\
20 dBim 1ol rJ iy
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, i i
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Ty L M,
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