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Test Report Declare

Applicant : | Harman International Industries, Inc.

Address : | 8500 Balboa Boulevard, Northridge, CA 91329, UNITED STATES
Equipment under Test | : | Wireless Speaker

Model No : | CITATION 500

Trade Mark : | harman/kardon

Manufacturer : | Harman International Industries, Inc.

Address : | 8500 Balboa Boulevard, Northridge, CA 91329, UNITED STATES

Test Standard Used:

FCC Rules and Regulations Part 15 Subpart C.

Test procedure used:

ANSI C63.10:2013, 558074 D01 15.247 Meas Guidance v05r02, 662911 D01 Multiple Transmitter
Output v02r01

We Declare:
The equipment described above is tested by Dongguan Dongdian Testing Service 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 Dongdian Testing Service 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: DDT-RE23082222-2E03
Date of Receipt: [Sep. 04, 2023 Date of Test: |Sep. 04, 2023 ~ Sep. 25, 2023

Prepared By:

Jimg o

Johnny Wang/Engineer Damon HUEMC Manager

Note: This report applies to above tested sample only. This report shall not be reproduced in

parts without written approval of Dongguan Dongdian Testing Service Co., Ltd.

TRF No.: FCC Part 15C WIFI Ver.1.0 Page 4 of 110




Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23082222-2E03

Revision History

Rev. Revisions Issue Date Revised By

Initial issue Sep. 25, 2023
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Report No.: DDT-RE23082222-2E03

1. Summary of Test Results

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

Description of Test Item Standard Verdict
6dB Bandwidth and 99% Bandwidth FCC Part 15: 15.247(a)(2) Pass
Peak Output Power FCC Part 15: 15.247(b)(3) Pass
Power Spectral Density FCC Part 15:15.247(e) Pass
Band Edge Compliance
FCC Part 15: 15.247(d) Pass
(conducted method)
RF Conducted Spurious Emissions FCC Part 15: 15.247(d) Pass
FCC Part 15: 15.205
Radiation Emission FCC Part 15: 15.209 Pass
FCC Part 15: 15.247(d)
FCC Part 15: 15.205
Emission in Restricted Frequency Bands FCC Part 15: 15.209 Pass
FCC Part 15: 15.247(d)
Power Line Conducted Emission FCC Part 15: 15.207(a) Pass
Antenna Requirement FCC Part 15: 15.203 Pass

TRF No.: FCC Part 15C WIFI Ver.1.0
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2. General Test Information

2.1. Description of EUT

EUT Name

: |Wireless Speaker

Model Number

:|CITATION 500

EUT function description

:|Please reference user manual of this device

Power supply

:1100-240V~, 50/60Hz, 200W

Radio Technology

:[IEEE 802.11b/g/n

Operation frequency

IEEE 802.11b: 2412MHz-2462MHz

:|IEEE 802.119: 2412MHz-2462MHz

IEEE 802.11n HT20: 2412MHz-2462MHz

Modulation

IEEE 802.11b: DSSS (CCK, DQPSK, DBPSK)

:IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK, BPSK)

Transmitter rate

IEEE 802.11b: up to 11 Mbps

:|IEEE 802.11g: up to 54 Mbps

IEEE 802.11n HT20: up to 144.4 Mbps

.|Antenna 1: FPC antenna, Maximum PK gain: 2.52 dBi

[gepha ‘|Antenna 2: FPC antenna, Maximum PK gain: 2.82 dBi
SISO Mode ([X11b X11g X1ln
MIMO Mode :[011b 0J11g X1iln

Sample Number

.1S23082222-01 for conductive,
'1S23082222-02 for radiation

Note 1: EUT is the abbreviation of equipment under test.
Note 2: “XI” means to be chosen or applicable; “C]” means don’t to be chosen or not applicable;
This note applies to entire report.

Antenna information
Antl gain Ant2 gain MIMO
IEEE 802.11b 2.52 2.82 /
IEEE 802.11g 2.52 2.82 /
IEEE 802.11n HT20 2.52 2.82 5.68
Channel information
Frequency Frequency Frequency
S (MH2z) S (MH2z) e (MH2z)
1 2412 5 2432 9 2452
2 2417 6 2437 10 2457
3 2422 7 2442 11 2462
4 2427 8 2447 / /
2.2. Accessories of EUT
Description of _
Accessories Manufacturer Model number Description Remark
N/A N/A N/A N/A N/A

TRF No.: FCC Part 15C WIFI Ver.1.0
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2.3. Assistant equipment used for test

Asglstant Manufacturer Model number EM.C SN
equipment Compliance

. 00331-1000-
NoteBook Lenovo i7-4810MQ N/A 00001-AA816

2.4. Block diagram of EUT configuration for test

AC Mains EUT

Test software: Putty.exe
The test software was used to control EUT work in Continuous Tx mode and select test channel,
wireless mode as below table.

The pathloss of external cable: 0.5dB (According to the manufacturer's claims)

Tested mode, channel, and data rate information
Setting Tx Power data rate (Mbps) Frequency
Mode ANT1 ANT?2 (see Note) Channel (MH2)
IEEE Default Default 1 LCH: CH1 2412
802 11b Default Default 1 MCH: CH6 2437
Default Default 1 HCH: CH11 2462
\EEE 12 12 6 LCH: CH1 2412
802.11g 12 12 6 MCH: CH6 2437
12 12 6 HCH: CH11 2462
IEEE Default Default MCS 8 LCH: CH1 2412
802.11n Default Default MCS 8 MCH: CH6 2437
HT20 Default Default MCS 8 HCH: CH11 2462
Note: According exploratory test, EUT will have maximum output power in those data rate, so
those data rate were used for all test.

2.5. Deviations of test standard
No Deviation

2.6. Test environment conditions

Temperature range: +15°C to +35 °C
Humidity range: 20% to 75%
Pressure range: 86 kPa t0106 kPa

TRF No.: FCC Part 15C WIFI Ver.1.0 Page 8 of 110
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2.7. Test laboratory

Dongguan Dongdian Testing Service Co., Ltd.

Add.: No. 17, Zongbu Road 2, Songshan Lake Sci&Tech, Industry Park, Dongguan City,
Guangdong Province, China, 523808.

Tel.: +86-0769-38826678, http://www.dgddt.com, Email: ddt@dgddt.com.

CNAS Accreditation No. L6451; A2LA Accreditation Number: 3870.01

FCC Designation Number: CN1182, Test Firm Registration Number: 540522

Innovation, Science and Economic Development Canada Site Registration Number: 10288A
Conformity Assessment Body identifier: CN0048

VCCI facility registration number: C-20087, T-20088, R-20123, R-20155, G-20118

2.8. Measurement uncertainty

Test Iltem Uncertainty
Bandwidth 1.1%
0.86 dB (10 MHz < f < 3.6 GHz);
1.38 dB (3.6 GHz < f < 8 GHz)
Peak Output Power (Conducted) (Power Sensor) 0.74 dB
0.74 dB (10 MHz < f < 3.6 GHz);
1.38 dB (3.6 GHz < f < 8 GHz)
6.7 x 108 (Antenna couple method)
5.5 x 108 (Conducted method)
0.86 dB (10 MHz < f < 3.6 GHz);

Peak Output Power (Conducted) (Spectrum analyzer)

Power Spectral Density

Frequencies Stability

Conducted spurious emissions 1.40dB (3.6 GHz = f < 8 GHz)
1.66 dB (8 GHz << 26.5 GHz)
Uncertainty for radio frequency (RBW < 20 kHz) 3x108
Temperature 04°C
Humidity 2%
Uncertainty for Radiation Emission test
%9 kHz — 30 MH2z) pyor P
Uncertainty for Radiation Emission test 4.70 dB (Antenna Polarize: V)
(30 MHz - 1 GHz) 4.84 dB (Antenna Polarize: H)
4.10 dB (1 - 6 GHz)
Uncertainty for Radiation Emission test 4.40 dB (6 GHz - 18 GHz)
(1 GHz - 40 GHz) 3.54 dB (18 GHz - 26 GHz)

4.30 dB (26 GHz - 40 GHz)
3.34dB (150KHz-30MH2z)
3.72dB (9KHz-150KHz)
Note: This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

Uncertainty for Power line conduction emission test

TRF No.: FCC Part 15C WIFI Ver.1.0 Page 9 of 110
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Report No.: DDT-RE23082222-2E03

3. Equipment Used During Test

Equipment Manufacturer|Model No. |Serial No. Last Cal. el
Interval
KIRF Connected Test (Tonscend RF Measurement System 4#)
Signal &Spectrum=y, 1o, o FSV3044  |101173 Apr. 23, 2023 |1 Year
analyzer
Wideband Ragip R&S CMW500 (168801 Apr. 27, 2023 |1 Year
Communication tester
Mall IS Agilent N5182A MY48180737 Apr. 27, 2023 |1 Year
Generator
S alRsli Agilent E8267D US49060192 Sep. 28, 2022 |1 Year
Generator
RF Control Unit Tonsend JS0806-2 2118060485 Apr. 27,2023 |1 Year
Temp&Humi ZHIXIANG  [XCPIS 17x170110-A May 15, 2023 |1 Year
Programmable 150L
Test Software JS Tonscend |JS1120-3 Ver.3.2.22 N/A N/A
KRadiation 3#chamber
EMI Test Receiver R&S ESU26 100472 Apr. 23, 2023 |1 Year
Spectrum analyzer Agilent E4447A MY50180031 Apr. 23, 2023 |1 Year
Active Loop antenna |Schwarzbeck [FMZB-1519 |1519-038 Sep. 29, 2022 |1 Year
Trilog Broadband Schwarzbeck [VULB 9163 [01429 Jul. 12, 2023 |2 Year
Antenna
Double Ridged Horn | 2 7heck [BBHA9120 D |02468 Sep. 29, 2022 |1 Year
Antenna
RiZgEangHom Schwarzbeck |BBHA 9170 [790 Apr. 26, 2023 |1 Year
Antenna
Pre-amplifier COM- PAM-118A |18040084 Jul. 15, 2023 |1 Year
POWER
Pre-amplifier e PAM-840A (461369 Apr. 27,2023 (1 Year
POWER
W23.02 CP1-
X2 +W23.09
RE Cable N/A AP1-X8+ 4.5M+8M+1.5M Apr. 21, 2023 (1 Year
JCT26S-NJ-
NJ-1.5M
JCTB810-
vuhu NJ-NJ-9M+
RF Cable Technology ZT26S- 21123964 Apr. 23, 2023 (1 Year
SMAJ-SMAJ-
M
Micro-Tronics filters REBES BRM50702 [G555 N/A N/A
Micro-Tronics filters REBES BRM50716 (G392 N/A N/A
. . XBLBQ-
High Pass filter XB GTAG7 210820-2-3 N/A N/A
Test software Tonscend JS32-RE VvV 5.0.0.1 N/A N/A
XPower Line Conducted Emissions Test 3#
Test Receiver R&S ESCI 101028 Jul. 12, 2023 |1 Year
LISN 1 R&S ENV216 101725 Jul. 12, 2023 (1 Year
LISN 2 R&S ENV216 101726 Jul. 12,2023 |1 Year

TRF No.: FCC Part 15C WIFI Ver.1.0
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LISN 3 iEHWARZBE NSLK 8163 |00017 Jul. 12, 2023 |1 Year
Pulse Limiter iEHWARZBE VTSD 9561 |102766 Jul. 15, 2023 |1 Year
CE Cable 3 HUBSER éfﬂOG'NJ'NJ' 21070275 Jul. 15, 2023 |1 Year
Test software Audix E3 V 6.11111b N/A N/A

TRF No.: FCC Part 15C WIFI Ver.1.0
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4. 6dB Bandwidth

4.1. Block diagram of test setup

Control > EUT
Computer Control Tonscend RF Measurement
Port(s)
system
Antenna (Spectrum/SGIRF auta
Port(s) .
control unit)
Power iy Power
Supply “| Port

4.2. Limits

For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz

4.3. Test procedure
(1) The test according to ANSI C63.10-2013 clause 11.8.

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was
compensated to the results
(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously

(4) Use the following spectrum analyzer settings for 6 dB Bandwidth:

RBW: 100 kHz
VBW: = [3 x RBW]
Detector Mode: peak
Sweep time: auto

Trace mode max hold

Allow the trace to stabilize, measure the 6 dB bandwidth of signal, and record the results in the
report

4.4. Testresult

Frequenc DTS BW FL FH Limit .

Test Mode | Antenna [I\C/|IHz] Y [MHz] [MHz] [MHZ] [MHz] Verdict
Ant1 2412 7.56 2408.44 2416.00 0.5 PASS

Ant2 2412 7.52 2408.44 2415.96 0.5 PASS

1B Ant1 2437 7.56 2433.44 2441.00 0.5 PASS
Ant2 2437 7.52 2433.44 2440.96 0.5 PASS

Ant1 2462 7.52 2458.44 2465.96 0.5 PASS

Ant2 2462 8.00 2457.96 2465.96 0.5 PASS

Ant1 2412 16.36 2403.80 2420.16 0.5 PASS

Ant2 2412 16.36 2403.80 2420.16 0.5 PASS

16 Ant1 2437 16.36 2428.80 2445.16 0.5 PASS
Ant2 2437 16.36 2428.80 2445.16 0.5 PASS

Ant1 2462 16.36 2453.80 2470.16 0.5 PASS

Ant2 2462 16.36 2453.80 2470.16 0.5 PASS

Ant1 2412 17.60 2403.16 2420.76 0.5 PASS

Ant2 2412 17.60 2403.16 2420.76 0.5 PASS

Ant1 2437 17.60 2428.16 2445.76 0.5 PASS

i PO Ant2 2437 17.60 2428.16 2445.76 0.5 PASS
Ant1 2462 17.60 2453.16 2470.76 0.5 PASS

Ant2 2462 17.60 2453.16 2470.76 0.5 PASS

TRF No.: FCC Part 15C WIFI Ver.1.0 Page 12 of 110



Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-RE23082222-2E03

4.5. Test graphs
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5. 99% Bandwidth

5.1. Block diagram of test setup

Control > e EIUT
Computer onirol Tonscend RF Measurement
Port(s)
system
Antanna (SpectrumVSG/RF auto
Port(s) ]
control unit)
Power o| Pover
Supply " Port

5.2. Limits
Just for Report.

5.3. Test procedure
(1) The test according to ANSI C63.10-2013 clause 6.9.3.

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was
compensated to the results
(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously

(4) Use the following spectrum analyzer settings for the 99% Bandwidth:

RBW: 1% to 5% of the OBW

VBW: approximately three times RBW

Span: between 1.5 times and 5.0 times the OBW
Detector Mode: peak

Sweep time: auto

Trace mode max hold

Allow the trace to stabilize, measure the 99% bandwidth of signal, and record the results in the
report.

5.4. Test Result

Test Mode Antenna Freq%gg;ﬁ'mz] OCB [MHz] FL[MHz] FHIMHZ]
Ant1 2412 11.401 2406.4102 2417.8115

Ant2 2412 11.351 2406.3468 2417.6982

B Ant1 2437 11.383 2431.4314 2442.8145
Ant2 2437 11.269 2431.4239 2442.6924

Ant1 2462 11.373 2456.4431 2467.8164

Ant2 2462 11.307 2456.3683 2467.6750

Ant1 2412 17.558 2403.2408 2420.7987

Ant2 2412 17.548 2403.2116 2420.7596

"G Ant1 2437 17.576 2428.2393 2445.8154
Ant2 2437 17.515 2428.2551 2445.7697

Ant1 2462 17.590 2453.2400 2470.8297

Ant2 2462 17.595 2453.2068 2470.8016

Ant1 2412 18.513 2402.7483 2421.2609

Ant2 2412 18.059 2402.9520 2421.0111

Ant1 2437 18.530 2427.7538 2446.2838

(LNZETTNS Ant2 2437 18.079 2427.9549 2446.0343
Ant1 2462 18.537 2452.7440 2471.2808

Ant2 2462 18.059 2452.9545 2471.0131
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5.5. Test Graphs

11B_Ant1_2412

Spectrum

RefLevel 30.006Bm  Offset 22.70d8 & RBW 500 kiz

20 dBen

- Att 2008 SWT  101ms & VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth W
MIfT] 1083 dBm
24124800 GHz|
20d8m
0dBar
10 4B -
/ “‘\
30 B o  —
/o Y |
ST e LN 4 j S
b P 0
CF 2.412 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
M 1 241248 GHz 1083 d8m OccBw 11.401319313 MHz
n 1 24064102 Gz 517 dbm OccBiw Centroid 2412110824 Ghz
T2 1 24178115 GHz 451 dBm &(Bwfres Offset 110.823 548 157 kHz
Moo [RNNRNED % Yo
22:55:31 07.09.2023
11B_Ant2_2412
MultiView * Spectrum .
RefLevel 30.00Bm  Offset 22.63d8 & RBW 500 kiz
- Att 2008 SWT  101ms & VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth 153 View
MIfi]  1084d8m
24124800 GHz|

-20 dBrr

-30 dBrrr

30 dBoMns”

NS
I

N A e i

50 df

CF2.412 GHz

1001 pts 4.0 MHz/

Span 40.0 MHz

22:57:23 07.09.2023

241248 GHz 10.84 dBm Occ Bw 11351473103 MHz
mn 1 2,406 3468 GHz 5.21dBm Occ Bw Centroid 24120225 GHz
n 1 2.4176%82 Gtz 5.2 dBm Occ B Freq Offset 22499760281 Kz
R
23:00:34 07.09.2023
11B_Ant1_2437
Reflevel 3000dBm  Offset 227208 ® RBW 500Kz
o Att 2008 SWT 1.01ms @ VBW 21z Mode Sweep Count 100/100
1 Occupied Bandwidth 152 View
mIfi] 2 d8m
24374800 GHz|
20 dBm-
0B
10 dm
20 dm -
. L e I A P
i Lﬁ"‘“ v ool e oo S
50 dBi
60 dBer
2437 GHz 1001 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
[ 1 2.43748 GHz 10.92 dBm OccBw 11383078952 MHz
il 1 24318314 Gtz 492 dBm Occ B Centroid 2437122965 Gtz
n 1 2.4428145 Gtz 417 dBm Occ B Freg Offset 122,964 794 544 kHz
R

nisan

TRF No.: FCC Part 15C WIFI Ver.1.0

Page 20 of 110




Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-RE23082222-2E03

11B_Ant2_2437

Spectrum

Ref Level 30.00dBm Offset 22.70dB * RBW 500 kHz

. Att 2048 SWT 101 ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth
M1 10.88 dBm|
24374800 GHz|
20dBn
.
10 dBr A
0dBar
»f‘ ~
-10 dBar
-20 dBar :
30 dBar ra o
»/*\~'*“~r‘~%.._k.f" ’ "“\N ey
40t " iy
50 dBr
-60 dBar
CF 2.437 GHz 1001 pts. .0 MHz/ Span 40.0 MHz
2 Marker Table
M1 1 243748 GHz 10.88 dBm Oce Bw 11.268563 587 MHz
il 1 24314239GHz 515 d8m Oce Bw Centroid 2437058 149 GHz
1 1 24426924 GHz -4.99 dém Occ Bw Freg Offset 58.148 564 792 kHz

23:02:11  07.09.2023

2
sy W @ T

11B_Ant1_2462

MultiView *  Spectrum
RefLevel 3000dBm  Offset 22,668 * RBW 500 kHz

- At 2048 SWT  101ms ® VBW 2MHz Mode Sweep
1 Occupied Bandwidth

Count 100/100
15

MIfl]  11.19.dBm|
24624800 G
20 dBnr
10 dBm — AP
0 dBnr
10 dBr ~
/
20 dBa-
A /‘ g
30 dBor 7 s AR
AL LS o
AN
50 dB
60 dB:
CF 2.462 GHz 1001 pts. .0 MHz/ Span 40.0 MHz
246248 GHz 11.19dBm Occ Bw 11.373287886 MHz
1 1 24564431 GHz 472d8m Occ Bw Centroid 2462129725 GHz
12 1 24678164 GHz -3.87 dBm Occ Bw Fves Offset 129.725 190 067 kHz

22:58:43 07.09.2023

0709203
w5 U

11B_Ant2_2462

Ref Level 30.00dBm Offset 22.63dB * RBW 500 kHz

23:05:22  07.09.2023

© Att 2048 SWT 101 ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth
M1 11.07 dBm|
2,462 4800 GHz|
20d8n
v
10 dB
0dBm o -
Ve R
-10 dar
-20 dBar -
-30 dBor va R
PAA N, haa® oy
e v ) % ~ -
4 a e o siat; )
dia -
50 dBa
-60 dBar
CF 2.462 GHz 1001 pts .0 MHz/ Span 40.0 MHz
2 Marker Table
M1 1 246248 GHz 11.07 dBm Oce Bw 11.306 682527 MHz
bl 1 24563683 GHz 5.08 d8m Oce Bw Centroid 2462021686 GHz
1 1 2467675 GHz 5,02 dBm Occ Bw Freg Offset 21.685 989 758 kiz
0092003
Mooy ERNNERERR T i

11G_Ant1_2412

TRF No.: FCC Part 15C WIFI Ver.1.0

Page 21 of 110




Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-RE23082222-2E03

Spectrum

RefLevel 30.00dBm  Offset 22.70d8 * RBW 500 kHz

23:09:55 07.09.2023

oAt 2008 SWT101ms @ VBW 2Mz Mode Sweep Count 100/100
1 Occupied Bandwidth 15
Mifi]  734d8m
24141980 GHz|
2048
10 dBim =
A it ‘w’)A N T
0 dBr : -
di 7 N
v, \*
10 db + A
/7 5
20 dgin — —
/ \
30 s \
30 dbir o v’
il g
MW&M W ’”"""M"Wmlm
e
50 di
60 dbor
G2412GR 1001 pts 0MHz/ Span 80.0 MHz
2 Marker Table
M1 1 2414198 GHz 734 dBm Oce Bw 17.557887189 MHz
il 1 24032408 Gz 426d8m Occ B Centroid 2412019733 Ghz
n 1 24207987 GHz 529 dm Occ B Freq Offset 19732660077 kiz
Mowsoring ERNEERENN e AT

11G_Ant2_2412

MultiView * Spectrum

RefLevel 30.00dBm  Offset 22.68dB » RBW 500kHz

© Att 2048 SWT 1.0 ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth
MIfi]  650d8m
24141880 GHy
20 dB
10 dBm- e
AN Y. S
[IPSRTARENE Py v R [ESPRO|
0 dBr 7
7
-10dBr ! E
7 iy
& N
/ \
-20 dgar . &
/ \
! A
30 dBan- J” -
i h
v Mo
Lt A»,.Lu.mﬂ‘*wm i bt LT
50 dBen-
60 dBn-
CF 2.412 GHz 1001 pts .0 MHz/ Span 40.0 MHz
2 Marker Table
M1 1 2414198 GHz 6.50 dBm Occ Bw 17.547972988 MHz
m 1 24032116 GHz 5.77dBm Oce Bw Centroid 2411985584 GHz
12 1 24207596 GHz -4.00 dBm Ot{Bvaes Offset -14.415977183 khiz

23:21:53 07.09.2023

Masurng.-

79203
mmm s

11G_Ant1_2437

RefLevel 3000dBm  Offset 22.72dB * RBW 500 kHz

* Att 20d8 SWT 101 ms ® VBW 2MHz Mode Sweep Count 100/100

1 Occupied Bandwidth

15

23:13:25 07.09.2023

Lyl 731 dém
24350020 GHz|
2048
10 dBn v
A_M,_,.M-«-f‘aw')"““’ A e e,
0 dBm 7 T
e P Ty,
10 dém
‘ N
/ N
20 dBa f %
/ W
-30 dBnr N q\ﬂ)ﬁ\}\ﬁ”’u’ \mw,‘ pr
W A,
6«-\1‘.“*}‘ 3 MW«'-%
dBar
50 dBi
60 dBor
2,437 GHz 1001 pts 0 MHz/ Span 0.0 MHz
2 Marker Table
M 1 2435002 GHz 131dBm Occ Bw 17.576033847 MHz
il 1 24282393 GHz 442 dém Occ B Centroid 2437027335 GHz
n 1 24458154 GHz 508 d6m Occ B Freg Offset 27334646 643 ktiz
sy TN U0

11G_Ant2_2437

TRF No.: FCC Part 15C WIFI Ver.1.0

Page 22 of 110




Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23082222-2E03

RefLevel 30.00dBm  Offset 22.70d8 * RBW 500 kHz
* Att 20d8 SWT 101 ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth

Mifi] 681 d8m|
24348820 GHz
20 dBr
10 dBr -,
S P e I
0B y <
7 N
4 by
10 dBi - Ay
# N
A N
20 dBar - \
/ A
/ L)
30 dar f‘ \
Yy

I ,h!‘awlf'lv’.‘-‘i ' W ™
50 dBo
-60 B
CF 2.437 GHz 1001 pts .0 MH:/ Span 40.0 MHz
2 Marker Table

M1 1 2434882 GHz 6.81dBm Oce Bw 17514573269 MHz

1 1 2428255 1GHz 507 dbm Occ Bw Centroid 2437012433 Gz

n 1 24457697 GHz 367 dBm Occ Bw Freq Offset 12432551497 khiz

07.09203
w0

23:26:11 07.09.2023

11G_Ant1_2462

RefLevel 30.00dBm  Offset 22.66dB » RBW 500kHz
- At 2048 SWT 1.01ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth

Mifl] 681 d8m|
24639580 GHz|
20 dBnr
10 6B W
TPV T ey
0dBn \
M'»,
-10 dBar N
£ ’ h
20 dgir - -
Y
// \
30 B i T \ T
WiV
o st it ’w’?’kwf\wu‘
50 dBa-
-60 dBar
CF 2.462 GHz 1001 pts .0 MHz/ Span 40.0 MHz
2 Marker Table
M1 1 2463958 GHz 6.81dBm Oce Bw 17.589700583 MHz
m 1 2.45324 GHz 4.73 dBm Oce Bw Centroid 2462034875 GHz
12 1 24708297 GHz -4.72 dBm &{&wf!!s Offset 34.874924 733 khz

07082003
[

23:16:34 07.09.2023

11G_Ant2_2462

RefLevel 3000dBm  Offset 22.63dB * RBW 500 kHz
* Att 20d8 SWT 101 ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth

MIfi]  632d8m|

24539220 GHz|
20 dB

10 dB-

v
[ P

st banene] Y

0 dBm ;

10 dBor A .

20 dB e 'y
F) \
J LY

[
H.f,\,,NNimJ’ “A‘MAM ,

s
a0 B

-30 dBen-

50 dBa-

-60 dBnr

CF 2.462 GHz 1001 pts. .0 MHz/ Span 40.0 MHz
2 Marker Table

M1 1 2459922 GHz 6.92dBm Oce Bw 17594856 791 MHz
mn 1 24532068 GHz 435 dBm Occ Bw Centroid 2462004 209 GHz
12 1 24708016 GHz 601 dBm Occ Bw Freq Offset 4.209 437148 khiz

0709203
R

23:29:22 07.09.2023

11IN20MIMO_Ant1_2412

TRF No.: FCC Part 15C WIFI Ver.1.0 Page 23 of 110



Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23082222-2E03

RefLevel 30.00dBm  Offset 22.70d8 * RBW 500 kHz
* Att 20d8 SWT 101 ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth

mifi] Bm|

24134790 GHa|

20 dB

10 dB-

v
ek sty Nl

g e A A,

0B 7

-10 dBm

20 dBar

30dbm e Mg
| el LT
-40 dBar

50 dBa

-60 dBnr

CF 2.412 GHz 1001 pts. .0 MHz/ Span 40.0 MHz
2 Marker Table

M1 1 2413479 GHz 6.64 dBm Occ Bw 18.512548915 MHz
mn 1 24027483 GHz 401 dBm Occ Bw Centroid 2412004 595 GHz
12 1 24212609 GHz -2.80 dBm Occ Bw Freq Offset 4.595 368 562 khiz

sy W O

00:02:27 08.09.2023

11IN20MIMO_Ant2_2412

RefLevel 30.00dBm  Offset 22.68dB » RBW 500kHz
- At 2048 SWT 1.01ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth

mifi] $8.09 dBm|
2 2,409 522 0 GHz|
10 b Y
AU LA VA, B i
rpAMAN AN PHARAL A A
04 . 2
4 N
10 dBem + N
/ i
/ \
20 dr - *
! \

30 dBir */ \

T Mw“‘LWMmL,\*
50 dBin
60 dior
GF2a126h 1001 pts OMAL/ Span 40.0 Mz
2 Marker Table

[ i 2409522 GHz 8.09d8m Occbw 18.059096303 MHz

m 1 2402952 GHz 130dém Oce B Centroid 241191524 Gz

n i 242101116z 295 dbm Occ B Freg Offset 18AT60733 kiz

[

23:48:51  07.09.2023

11IN20MIMO_Ant1_2437

RefLevel 3000dBm  Offset 22.72dB * RBW 500 kHz
* Att 20d8 SWT 101 ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth

MIfi]  649dBm|
24378390 GHa|

20 dB

10 dB- =
NIRRT

Z sty i Pk basn oo

0 dBa

-10 dBm

20 dBo + - T

/

30 dBer o 4 Y
o WP O Ve Wi, g |

-40 dBnr

50 dBa-

-60 dBnr

CF 2.437 GHz 1001 pts. .0 MHz/ Span 40.0 MHz
2 Marker Table

M1 1 2437839 GHz 6.49 dBm Oce Bw 18.530047 286 MHz
mn 1 24277538 GHz 3.74 dBm Oce Bw Centroid 2437018812 GHz
12 1 2.446 283 8 GHz -3.55 dBm Occ Bw Freq Offset 18.812 228027 kHz

w5 U

23:50:29 07.09.2023

11IN20MIMO_Ant2_2437

TRF No.: FCC Part 15C WIFI Ver.1.0 Page 24 of 110



Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23082222-2E03

RefLevel 30.00dBm  Offset 22.70d8 * RBW 500 kHz
* Att 20d8 SWT 101 ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth

Mifi]  810d8m|
24382350 GHa|

20 dB

10 dB- M
A AN AN n il .
PIESERRR Y Ll WA AN o, P

0 dBa

-10 dBm

20 dBar

-30 dBen-

y
| "
%‘ e WW.W’WWWWM

50 dBa

-60 dBnr

CF 2.437 GHz 1001 pts. .0 MHz/ Span 40.0 MHz
2 Marker Table

M1 1 2438239 GHz 8.10dBm Occ Bw 18.079449992 MHz
mn 1 24279549 GHz 053 dBm Occ Bw Centroid 2436994 618 GHz
T2 1 24460343 GHz -2.58 dBm Occ Bw Freq Offset -5.382383 41 khz

.
oy SRR T

23:51:38  07.09.2023

11IN20MIMO_Ant1_2462

RefLevel 30.00dBm  Offset 22.66d8 » RBW 500 kHz
. Att 2048 SWT 1.0t ms ® VBW 2MHz _Mode Sweep Count 100/100
1 Occupied Bandwidth

MIfl]  738d8m|
24641180 GHz|

20 dBnr

10 dBm

i T T B e PRI

B i .\

30 dBor w‘mm‘f,"w Tk
BT Y|

-40 dBar

I
g V"}\/u

50 dBa-

-60 dBar

CF 2.462 GHz 1001 pts .0 MHz/ Span 40.0 MHz
2 Marker Table

2464118 GHz 7.38dBm Oce Bw 18.536759159 MHz

2452744 GHz 3.13 dBm Oce Bw Centroid 2462012371 GHz
24712808 GHz -3.71 dBm Ot{Bvaeg Offset 12370869 956 khiz

07.092003
oo SRR U

23:52:58 07.09.2023

11IN20MIMO_Ant2_2462

RefLevel 3000dBm  Offset 22.63dB * RBW 500 kHz
* Att 20d8 SWT 101 ms ® VBW 2MHz Mode Sweep Count 100/100
1 Occupied Bandwidth

Mifi]  834d8m|
24609210 GHa|

20 dB

10 dB-
A A A0

A AN AN Ay W

0 dBa

-10 dBm

20 dBar T }-’

-30 dBen-

L
POl Jhia ‘L“‘"‘M MJ‘. M“IMJ,.;AI al

,

E
i
£

50 dBa-

-60 dBnr

CF 2.462 GHz 1001 pts. .0 MHz/ Span 40.0 MHz
2 Marker Table

M 1 2460921 GHz 8.34dBm Oce Bw 18.058643 602 MHz
il 1 24529545 GHz 224 dBm Occ Bw Centroid 2461983828 Gz
n 1 24710131 GHz -2.28 dBm Occ Bw Freq Offset 16.172231146 khiz

.
o DN U

23:54:23 07.09.2023

TRF No.: FCC Part 15C WIFI Ver.1.0 Page 25 of 110



Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23082222-2E03

6. Conducted Output Power

6.1. Block diagram of test setup

Control > EUT
Computer Control Tonscend RF Measurement
Port(s)
system
Antenna (Spectrum/SGIRF auta
Port(s) .
control unit)

Power .| Power
Supply “| Port

6.2. Limits
For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850

MHz bands: 1 Watt. If transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values as

appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

6.3. Test procedure

(1) The test according to ANSI C63.10-2013 clause 11.9.2.3.

(2) Connect EUT’s antenna output to RF power meter by RF cable, the path loss was compensated
to the results.

(3) Set the EUT as maximum power setting and enable the EUT transmit continuously, If the
transmitter does not transmit continuously, measure the duty cycle, D, of the transmitter output
signal.

(4) Measure the average power of the transmitter. This measurement is an average over both the
ON and OFF periods of the transmitter.

(5) Adjust the measurement in dBm by adding [10 log (1 / D)], where D is the duty cycle.

(6) Record the RF average power of each antenna port.
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6.4. Test result average

Average Duty DC

Test Frequency Result Limit .
Mode Antenna [MHz] E)(?é/vni]r C[)ézie I;;g:g]r [dBm] [dBm] Verdict
Ant1 2412 18.35 99.65 0.02 18.37 <30.00 PASS
Ant2 2412 18.64 99.65 0.02 18.66 <30.00 PASS
1B Ant1 2437 18.41 99.53 0.02 18.43 <30.00 PASS
Ant2 2437 18.76 99.53 0.02 18.78 <30.00 PASS
Ant1 2462 18.32 99.65 0.02 18.34 <30.00 PASS
Ant2 2462 18.77 99.65 0.02 18.79 <30.00 PASS
Ant1 2412 12.98 99.04 0.04 13.02 <30.00 PASS
Ant2 2412 12.47 99.04 0.04 12.51 <30.00 PASS
e Ant1 2437 12.87 99.04 0.04 12.91 <30.00 PASS
Ant2 2437 12.41 99.04 0.04 12.45 <30.00 PASS
Ant1 2462 12.54 99.04 0.04 12.58 <30.00 PASS
Ant2 2462 12.41 99.04 0.04 12.45 <30.00 PASS
Ant1 2412 12.59 98.97 0.04 12.63 <30.00 PASS
Ant2 2412 12.37 98.97 0.04 12.41 <30.00 PASS
total 2412 --- - - 15.53 <30.00 PASS
Ant1 2437 12.75 98.97 0.04 12.79 <30.00 PASS
11N20MIMO Ant2 2437 12.53 98.97 0.04 12.57 <30.00 PASS
total 2437 . - . 15.69 <30.00 PASS
Ant1 2462 12.55 98.97 0.04 12.59 <30.00 PASS
Ant2 2462 12.62 98.97 0.04 12.66 <30.00 PASS
total 2462 --- -- - 15.64 <30.00 PASS

Note: EIRP (dBm)=Conducted Output Power (dBm)+ Antenna Gain (dBi)
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7. Power Spectral Density

7.1. Block diagram of test setup

Control > EUT
Computer Control Tonscend RF Measurement
Port(s)
system
Antenna (Spectrum/SGIRF auta
Port(s) .
control unit)

Power .| Power
Supply “| Port

7.2. Limits

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.

7.3. Test procedure

(1) The test according to ANSI C63.10-2013 clause 11.10.5.

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable, the path loss was
compensated to the results.

(3) Setthe EUT as maximum power setting and enable the EUT transmit continuously.

(4) Use the following spectrum analyzer settings for Power Spectral Density measurement:

Center frequency DTS Channel center frequency
RBW: 3 kHz < RBW < 100 kHz

VBW: =2 3RBW

Span 1.5 times the DTS bandwidth
Detector Mode: RMS

Sweep time: auto

Trace mode max hold

Employ trace averaging (rms)
Trace mode over a minimum of 100
traces.
(5) Add [10log (1 / D)], where D is the duty cycle measured in step a), to the measured PSD to
compute the average PSD during the actual transmission time.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

TRF No.: FCC Part 15C WIFI Ver.1.0 Page 28 of 110



Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-RE23082222-2E03

7.4. Test result

Test Mode Antenna F“[al\q/l‘l’fz’]‘cy Result{dBm/3-100kHz] | Limit{dBm/3kHz] | Verdict
Ant1 2412 12.71 <8.00 PASS

Ant2 2412 12,62 <8.00 PASS

"B Ant 2437 -12.69 <8.00 PASS
Ant2 2437 12.37 <8.00 PASS

Antf 2462 12.78 <8.00 PASS

Ant2 2462 1212 <8.00 PASS

Ant 2412 19.25 <8.00 PASS

Ant2 2412 19.83 <8.00 PASS

"G Ant 2437 19.19 <8.00 PASS
Ant2 2437 -20.15 <8.00 PASS

Ant 2462 19.12 <8.00 PASS

Ant2 2462 19.83 <8.00 PASS

Ant 2412 -21.11 <8.00 PASS

Ant2 2412 -21.56 <8.00 PASS

total 2412 -18.32 <8.00 PASS

Ant 2437 -20.77 <8.00 PASS

11N20MIMO Ant2 2437 -21.09 <8.00 PASS
total 2437 17.92 <8.00 PASS

Antf 2462 -21.15 <8.00 PASS

Ant2 2462 -21.27 <8.00 PASS

total 2462 -18.20 <8.00 PASS

Note: The Duty Cycle Factor is compensated in the graph.

TRF No.: FCC Part 15C WIFI Ver.1.0

Page 29 of 110




Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23082222-2E03

7.5. Test graphs
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Spectrum
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8. Band Edge Compliance (Conducted Method)

8.1. Block diagram of test setup

Control > EUT
Computer Control Tonscend RF Measurement
Port(s)
system
Antenna (Spectrum/SGIRF auta
Port(s) .
control unit)

Power iy Power
Supply “| Port

8.2. Limits

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall
be at least 30 dB below that in the 100 kHz bandwidth within the band that contains the highest

level of the desired power.

8.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

RBW: 100 kHz

VBW: 300 kHz

Span Encompass frequency range to be measured
Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak

power level to establish the reference level.

Then mark the maximum amplitude of all unwanted emissions outside of the authorized frequency
band.

8.4. Test result

EUT Set CH or Result EUT Set CH or Result
Mode Frequency (dBm) Mode Frequency (dBm)
CH1 Pass CH1 Pass
11b 11g

CH11 Pass CH11 Pass
CH1 Pass / /

11n HT 20 /
CHM Pass / /
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8.5. Test graphs
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9. RF Conducted Spurious Emissions

9.1. Block diagram of test setup

Tonscend RF Measurement

Control » EUT
Computer | Control
Port(s)
Antenna
Port(s)
Power .| Power
Supply "| Port

9.2. Limits

(Spectrum/SG/RF auto

system

control unit)

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional

radiator in operating, the radio frequency power that is produced by the intentional radiator shall
be at least 30 dB below that in the 100 kHz bandwidth within the band that contains the highest

level of the desired power.

9.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

Center frequency
RBW:
VBW:

Span

Detector Mode:
Sweep time:

Trace mode

Test frequency

100 kHz

300 kHz

Wide enough to capture the peak level of the in-
band emission

Peak

auto

Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak

power level to establish the reference level.

(4) Set the spectrum analyzer as follows:

RBW:

VBW:

Span

Number of measurement
points

Detector Mode:

Sweep time:

Trace mode

TRF No.: FCC Part 15C WIFI Ver.1.0

100 kHz
300 kHz

Encompass frequency range to be measured

=Span/RBW

Peak
auto
Max hold
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(5) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude

of all unwanted emissions outside of the authorized frequency band

9.4. Test result

EUT Set CH or Result EUT Set CH or Result
Mode Frequency (dBm) Mode Frequency (dBm)
CH1 Pass CH1 Pass
11b CH6 Pass 11g CH6 Pass
CH11 Pass CH11 Pass
CH1 Pass / /
11n HT 20 CH6 Pass ; / /
CH11 Pass / /

TRF No.: FCC Part 15C WIFI Ver.1.0
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9.5. Test graphs
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