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Test Report Declare

Applicant . | Phyn LLC

Address : | 555 S. Aviation Blvd, Ste 180, El Segundo, CA 90245
Equipment under Test : | Phyn Protect

Model No : | PHYPFO11

Trade Mark . | N/A

Manufacturer : | Phyn LLC

Address : | 555 S. Aviation Blvd, Ste 180, El Segundo, CA 90245

Test Standard Used: FCC Rules and Regulations Part 15 Subpart C, RSS-247 Issue 2
February 2017.

Test procedure used: ANSI C63.10:2013, RSS-Gen Issue 5, Apr. 2018, 558074 D01 15.247
Meas Guidance v05r02, 662911 D01 Multiple Transmitter Output v02r01

We Declare:
The equipment described above is tested by Guangdong 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 Guangdong 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&ISED standards.

Report No.: DDT-RE23072112-2E01
Date of Receipt: [Jul. 25, 2023 Date of Test:  [Jul. 26, 2023~ Aug. 05, 2023

Prepared By:

Jﬂ&kﬂ b

Jacky Huang/Engineer Damon HUTEMC Manager

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

parts without written approval of Guangdong Dongdian Testing Service Co., Ltd.
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Report No.: DDT-RE23072112-2E01

1. Summary of Test Results

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

Description of Test Iltem

Standard

Results

6dB Bandwidth and 99% Bandwidth

FCC Part 15: 15.247
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Conducted Peak Output Power

FCC Part 15: 15.247
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Power Spectral Density

FCC Part 15:15.247
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Band-edge and Spurious Emissions
(Conducted)

FCC Part 15: 15.209

FCC Part 15: 15.247

ANSI C63.10: 2013
RSS-247 Issue 2
RSS-Gen Issue 5

Pass

Radiated Spurious Emissions

FCC Part 15: 15.247

ANSI C63.10:2013
RSS-247 Issue 2
RSS-Gen Issue 5

Pass

Radiated Band Edge Compliance

FCC Part 15: 15.209

FCC Part 15: 15.247

ANSI C63.10: 2013
RSS-247 Issue 2
RSS-Gen Issue 5

Pass

Power Line Conducted Emission

FCC Part 15: 15.207
ANSI| C63.10: 2013
RSS-Gen Issue 5

Pass

Antenna requirement

FCC Part 15: 15.203
RSS-Gen Issue 5

Pass
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Report No.: DDT-RE23072112-2E01

2. General Test Information

2.1. Description of EUT

EUT Name

:|Phyn Protect

Model Number

:|PHYPFO11

EUT function description

: |Please reference user manual of this device

Power supply

:|DC 5V/3.5A from external power adapter

Radio Technology

:IEEE 802.11b/g/n

Operation frequency

‘IEEE 802.11n HT20: 2412MHz-2462MHz

IEEE 802.11b: 2412MHz-2462MHz
IEEE 802.119: 2412MHz-2462MHz

IEEE 802.11n HT40: 2422MHz-2452MHz

Modulation

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

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

IEEE 802.11n HT20, HT40: OFDM (64QAM, 16QAM, QPSK, BPSK)

Transmitter rate

.|IEEE 802.11g: up to 54 Mbps
"|IEEE 802.11n HT20: up to 72.2 Mbps

IEEE 802.11b: up to 11 Mbps

IEEE 802.11n HT40: up to 150 Mbps

Antenna

:|[FPC antenna, Maximum PK gain: 3.84 dBi

Sample Number

11S23072112-03 for conducted, S23072112-04 for radiated

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

Channel information

Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
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
ASS.'Stam Manufacturer el Serial No. Other
equipment number
DongGuan . n
AC/DC Dazhong DZ24WY0503 Input: 100-220Vly. PH/60H?,
Adapt Electroni 50D00 Ao Jpoh
apter ggtronics Output: 5V/3.5A
Co.,Ltd

2.3. Assistant equipment used for test

Assistant equipment

Manufacturer

Model number

EMC Compliance SN

N/A

N/A

N/A

N/A N/A
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Guangdong Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23072112-2E01

2.4. Block diagram of EUT configuration for test

| EUT ——— Adapter |——AC mains

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
data rate Frequency
Mode Setting Tx Power (Mbps) Channel
(MHz)
(see Note)
30 1 LCH: CH1 2412
IEEE 802.11b 30 1 MCH: CH6 2437
30 1 HCH: CH11 2462
28 6 LCH: CH1 2412
IEEE 802.11g 28 6 MCH: CH6 2437
28 6 HCH: CH11 2462
30 MCS 0 LCH: CH1 2412
IEEE 802.11n HT20 30 MCS 0 MCH: CH6 2437
30 MCS 0 HCH: CH11 2462
18 MCS 0 LCH: CH3 2422
IEEE 802.11n HT40 18 MCS 0 MCH: CH6 2437
18 MCS 0 HCH: 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.

2.5. Deviations of test standard

No Deviation

2.6. Test environment conditions

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

Temperature range: +15 C to +35 C
Humidity range: 20% to 75%
Pressure range: 86 kPa to 106 kPa
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Guangdong Dongdian Testing Service Co., Ltd. Report No.: DDT-RE23072112-2E01

2.7. Test laboratory

Guangdong Dongdian Testing Service Co., Ltd

Add.: Unit 2, Building 1, No. 17, Zongbu 2nd Road, Songshan Lake Park, Dongguan, Guangdong,
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 Item Uncertainty
Bandwidth 1.1%
0.86 dB (10 MHz < f < 3.6 GH2);
1.38dB (3.6 GHz < f <8 GHz)
Peak Output Power (Conducted) (Power Sensor) 0.74 dB
0.74 dB (10 MHz < f < 3.6 GH2);
1.38 dB (3.6 GHz < f < 8 GHZz)
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 GH2)
1.66 dB (8 GHz= f < 26.5 GHz)
Uncertainty for Radio Frequency (RBW<20 Khz) 3x108
Temperature 04 °C
Humidity 2%

Uncertainty for Radiation Emission Test

(9khz -30 Mhz) 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 GH2z)
(1 Ghz-40 Ghz) 3.54 dB (18 GHz-26 GHz)
4.30 dB (26 GHz-40 GH2z)
Uncertainty for Power Line Conduction Emission Test 3.32 dB (150 kHz-30 MH2z)

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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Guangdong Dongdian Testing Service Co., Ltd.

Report No.: DDT-RE23072112-2E01

3. Equipment Used During Test

Equipment Manufacturer |[Model No. Serial No. Last Cal. S
Interval

XRF Connected Test (Tonscend RF Measurement System 3#)
Signal &Spectrum g g g FSV40 101407 Jun. 12, 2023 |1 Year
analyzer
Wideban@RguIq R&S CMW500 117491 Apr. 27, 2023 |1 Year
Communication tester
EXG Analog Signal | evqigHt  N5173B MY62153058  |Aug. 26, 2022 |1 Year
Generator
Malsilil Agilent N5182A MY48180912  |Apr. 23, 2023 |1 Year
Generator
RF Control Unit Tonscend JS0806-2 20C8060230 Apr. 27,2023 |1 Year
TempaRumi ZHIXIANG  |ZXGDJS-150L |ZX170110-A  |May 15, 2023 |1 Year
Programmable
Test Software JS Tonscend [JS1120-3 Ver.3.2.22 N/A N/A
XRadiation 3#chamber
EMI Test Receiver R&S ESU 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 | asbeck [VULB 9163 |01429 Jul. 12,2023 |1 Year
Antenna
Double Ridged Hom g o 7heck [BBHA 9120 D [02468 Sep. 29, 2022 |1 Year
Antenna
Broad Band Horn —+\o o\ arsbeck [BBHA 0170 [790 Apr. 26, 2023 |1 Year
Antenna
Pre-amplifier COM-POWER|PAM-118A 18040084 Aug. 17, 2022 |1 Year
Pre-amplifier COM-POWER|PAM-840A 461369 Apr. 27, 2023 |1 Year

W23.02 CP1-

X2 +W23.09

AP1-X8+ 4.5M+8M+1.5M+
RE Cable N/A JCT26S-NJ-NJ-11.5M Aug.17, 2022 |1 Year

1.5M+ JCT26S-

NJ-NJ-1.5M

Yuhu JCTB810-NJ-
RF Cable Technology  |NJ-OM 21123964 Apr. 23, 2023 |1 Year
Yuhu ZT26S-SMAJ-

RF Cable Technology ~ |SMAJ-1M 21073466 Apr. 23, 2023 |1 Year
Test software Tonscend JS32-RE VvV 5.0.0.1 N/A N/A

Page 10 of 93




Guangdong Dongdian Testing Service Co., Ltd.

Report No.: DDT-RE23072112-2E01

XIPower Line Conducted Emissions Test 1#

Test Receiver R&S ESCI 100551 Aug. 26, 2022 |1 Year
LISN 1 R&S ENV216 101109 Aug. 26, 2022 |1 Year
LISN 2 R&S ESH2-Z5 100309 Aug. 26, 2022 (1 Year
Pulse Limiter R&S ESH3-Z22 101242 Aug. 26, 2022 |1 Year
CE Cable 1 HUBSER N/A W10.01 Aug. 26, 2022 |1 Year
Test software Audix E3 V 6.11111b N/A N/A
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Guangdong Dongdian Testing Service Co., Ltd.

Report No.: DDT-RE23072112-2E01

4. 6dB Bandwidth

4.1. Block diagram of test setup

Tonscend RF Measurement
system

 —
Control » EUT
Computer 1 Control
Y Port(s)
Antenna
— Pori(s)
Power .| Power
Supply "1 Port
4.2. Limits

4.3. Test procedure

compensated to the results

RBW:
VBW:

Detector Mode:
Sweep time:

Trace mode

the report.

(Spectrum/SG/RF auto
control unit)

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

(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

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

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

100 kHz

> [3 x RBW]
peak

auto

max hold

(5) Allow the trace to stabilize, measure the 6 dB bandwidth of signal, and record the results in
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Guangdong Dongdian Testing Service Co., Ltd.

Report No.: DDT-RE23072112-2E01

4.4. Testresult

Frequency DTS BW FL FH Limit .
Test Mode | Antenna [MHZ] [MHZ] [MHZ] [MHZ] [MHZ] Verdict
2412 10.00 2407.00 | 2417.00 0.5 PASS
11B Antl 2437 9.56 2432.00 | 2441.56 0.5 PASS
2462 10.04 2457.00 | 2467.04 0.5 PASS
2412 16.28 2403.88 | 2420.16 0.5 PASS
11G Antl 2437 16.32 2428.84 | 2445.16 0.5 PASS
2462 16.32 2453.84 | 2470.16 0.5 PASS
2412 17.56 2403.24 | 2420.80 0.5 PASS
11IN20SISO Antl 2437 17.52 2428.24 | 2445.76 0.5 PASS
2462 17.56 2453.24 | 2470.80 0.5 PASS
2422 35.68 2404.24 | 2439.92 0.5 PASS
11N40SISO Antl 2437 35.84 2419.08 | 2454.92 0.5 PASS
2452 35.76 2434.16 | 2469.92 0.5 PASS
4.5. Test graphs
11B_Antl_2412
'~{|n-4,(ru|u E]
Ref Level 30.00 dBm Offset 19.36 dB @ RBW 100 kHz
fo Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
CDU'n\t/llst/IDD
o M1[1] = 3.04 d’l.'\nf
il B
;Od:: D1 2.780 dB ii ”"JLM‘M\ ('MJ“LM"“‘ @:ol,
-10 df H"n"’)\m]) .L" /\\'M
2| i L\‘!
20 dp ,l/J %}
-30 dB WY # 5 vy
P V) s VIO
-50 dBr
CF 2.412 GHz 1001 pts Span 40.0 MHz
Marker
T¥2M91 Ref | Trcl| vaaglfj‘::w — | Y»v;:jn;edam | Function | Function Result |
Il — . ()

Date: 4 AUG.2023 16:57:22

Page 13 of 93



Guangdong Dongdian Testing Service Co., Ltd.

Report No.: DDT-RE23072112-2E01

11B_Antl_2437

Spectrum ] A

Ref Level 30.00 dém Offset 19.36 d8 & RBW 100 kHz

o Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 3.59 dBm)|
_ 2.4320000 GHz
20 dB : M2[1] 9.44 dBm|
— N 2.4365200 GHz

|
D1 3.440 dBr T ‘M\lmm‘“

AV i
o 7 <
o]

¥ W v M‘u
-50 dBm
-60 dBr
CF 2.437 GHz 1001 pts Span 40.0 MHz
Marker |
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1| 1| 2.432 GHz | 3.59 dBm
M2 1] 2.43652 GHz 9.44 dém
03| M1 1] 9.56 MHz 0.39 dB

)j J ([

Date: 4. AUG.2023 17:03:09

11B_Antl_2462

e
Spectrum ] ?

Ref Level 30,00 dém Offset 19.25 d8 & RBW 100 kHz

o att 0de  SWT 1ms @ VBW 300kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 3.30 dBm
- 2.4570000 GHz
i M2[1] 8.80 dBm
10 dem - 5 2.4624800 GHz]
v LM }*U%MU D3

o i %

-50 dB

-60 dB

CF 2.462 GHz 1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2.457 GHz | 3.30 dBm
M2 1] 2.46248 GHz | 8.80 dBm
D3| M1 1] 10.04 MHz | 0.05 dB

) ] (|

Date: 4.AUG.2023 17:07:09

11G_Antl 2412

e
Spectrum ] ?

Ref Level 30,00 dém Offset 19.36 d8 @ RBW 100 kHz

lo Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 2.41 dBm)|
20 do 2.4038800 GHz
M2[1] 3.22 dBm
10 d8m — 2.4110000 GHz
L o peman e, ”
0 de: " " 4
D1 -2.780 dBm o i Oy,

o 7 S
30 WWM Mmﬁuvww

-50 dB

60 d

CF 2.412 GHz 1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1[ [ 1] 2.40388 GHz | -2.41 dBm.
M2 1] 2.411 GHz | 3.22 dBm
p3[ M1 1] 16.28 MHz | 0.17 dB

) ] (|

Date: 4AUG.2023 17:11:45
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11G_Antl_2437

Spectrum ] A

Ref Level 30.00 dém Offset 19.36 d8 & RBW 100 kHz

| Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 2.07 dBm)|
o 2.4288400 GHZ|
20 dB M2[1] 3.13 dBm)|
10d8 — 2.4355200 GHz|
— WME et gy
D1 -2.870 dBm f

-10 dBm:
F, W
30 dB WJ‘;AMM \’Wlm aht, W

-50 dBm
-60 dBr
CF 2.437 GHz 1001 pts Span 40.0 MHz
Marker ]
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1| 1] 2,42884 GHz | -2.07 dBm
M2 1| 2,43552 GHz 3.13 dBm
03| M1 1] 16.32 MHz 0.12 d&

)j ] (1 L

Date: 4. AUG.2023 17:20:16

11G_Antl 2462

Spectrum ] ugx

Ref Level 30,00 dém Offset 19.25 d8 & RBW 100 kHz

Jo Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 2.14 dBm)|
2048 2.4538400 GHz
M2[1] 2.98 dBm
46385 H
10 dBm 2.4635200 GHz|
M
0 db ¥ e 3

D1 -3.020 dBr

-10 dB

20 de MJ'/ ‘\\h’\\m

30 dBm— Loy Lo iy
Pthrng,

—

dB

-50 dB

-60 dB

CF 2.462 GHz 1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2.45384 GHz | -2.14 dBm_
M2 1] 2.46352 GHz | 2.98 dBm
D3| M1 1] 16.32 MHz | -0.34 dB

1 J [

Date: 4.AUG.2023 17:24:35

11IN20SISO_Antl_2412

Spectrum ] ugx

Ref Level 30,00 dém Offset 19.36 d8 @ RBW 100 kHz

jo Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 3.72 dBm)|
48 2.4032400 GHz|
= M2[1] 1.89 dBm
10 dBm 2.4136400 GHz,
M2
0 de: M1 TP PPy 4
T szt [ ki ML TN

D1 -4.110 dBnv
‘ J i

-20 de / v\t\‘
-30 dem , .

0 aBm
-50 dB
-60 dB
CF 2.412 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2.40324 GHz | -3.72 dBm
M2 1] 2.41364 GHz | 1.89 dém
p3[ M1 1] 17.56 MHz | -0.26 dB

1 J [T

Date: 4.AUG.2023 17:29:27
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11IN20SISO_Antl_2437

Spectrum ] A

Ref Level 30.00 dém Offset 19.36 d8 & RBW 100 kHz

lo Att 30 de  SWT 1ms @ VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 3.44 dBm)|
n 2.4282400 GHz|
208 m2[1] 2.14 dBm|
1060 2.4376400 GHz
M2
0 de Ml s Lo v T
D1 -3.860 dBm F A A S

i i
T, i i

-50 dBm
-60 dBr
CF 2.437 GHz 1001 pts Span 40.0 MHz
Marker ]
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1| 1] 2,42824 GHz | -3.44 dBm
M2 1 2.43764 GHz 2.14 dBm
03| M1 1] 17.52 MHz -0.35 dB

)j ] ([

Date: 4. AUG.2023 17:39:09

11IN20SISO_Antl_2462

Spectrum ] ugx

Ref Level 30,00 dém Offset 19.25 d8 & RBW 100 kHz

|o Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 3.49 dBm)|
48 2.4532400 GHz|
= M2[1] 1.64 dBm
10 dBm 2.4626400 GHz,
M2
0 de: sl ol

D1 -4.360 dB:

10 dB

7
] \
7

-30 dem i P W"J\rmww\,
W A

-50 dB

-60 dB

CF 2.462 GHz 1001 pts Span 40.0 MHz

Marker

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

M1 1] 2.45324 GHz | -3.49 dBm_
M2 1] 2.46264 GHz | 1.64 dBm
D3| M1 1] 17.56 MHz | -0.56 dB

1 J [

Date: 4.AUG.2023 17:43:56

11N40SISO_Antl_2422

Spectrum ] ugx

Ref Level 30,00 dém Offset 19.36 d8 @ RBW 100 kHz

Jo Att 30de  SWT 1.1ms @ VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 9.58 dBm
2008 2.4042400 GHZ|
M2[1] -4.01 dBm)|
10 dBm 2.4204000 GHZ|
0 de: sz
M1 WM/J\ — B3
+8-dBm—{D1 -10.010 d8m [‘- s 1
-20 de

/ \
e LY —

-50 dB

-60 dB

CF 2.422 GHz 1001 pts Span 80.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2.40424 GHz | -9.58 dBm_
M2 1] 2.4204 GHz | -4.01 dBm
D3| M1 1] 35.68 MHz | 0.27 dB

1 J [

Date: 4.AUG.2023 17:52:49
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11N40SISO_Antl_2437

Spectrum ] A

Ref Level 30,00 dém Offset 19.36 d8 & RBW 100 kHz

o Att 30de  SWT 1.1ms & VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 9.54 dBm)|
o 2.4190800 GHZ|
20 dB M2[1] -4.03 dBm
1060 2.4355600 GHz,
0 de 2
M1 M i s
+6-dBm— D1 -10.030 dBm {“‘ 7

-20 der )j \
-30 dei
40.dB \ “ ‘N‘"JJ \‘\M A ae

-50 dBm
-60 dBr
CF 2.437 GHz 1001 pts Span 80.0 MHz
Marker ]
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1| 1] 2,41908 GHz | -9.54 dBm
M2 1| 2,43556 GHz -4.03 dBm
D3| M1 1] 35.84 MHz 0.02 dB

)j ] (L

Date: 4. AUG.2023 18:01:36

11N40SISO_Antl_2452

Spectrum ] ugx

Ref Level 30,00 dém Offset 19.36 d8 @ RBW 100 kHz

Jo Att 30de  SWT 1.1ms & VBW 300 kHz Mode Sweep
Count 100/100
@ 1Pk View
M1[1] 9.60 dBm)|
- 2.4341600 GHz|
M2[1] -3.92 dBm|
4531 H
10 dBm 2.4530400 GHz|
0 de 42
M1 p—" F“'ww-‘w ot
16-98m—ID1 9,920 dam— ek 11

-20 dB
-30 dBm / l\\
e o

-50 dB

60 d

CF 2.452 GHz 1001 pts Span 80.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2.43416 GHz | -9.60 dBm
M2 1] 2.45304 GHz | -3.92 dBm
D3| M1 1] 35.76 MHz | -0.04 dB

1 J [T

Date: 4.AUG.2023 18:06:29
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 E—
Control

5. 99% Bandwidth

Computer
—

>
Power

Y

Supply

Y

EUT
Control
Port(s)
Antenna
Port(s)
Power
Port

5.1. Block diagram of test setup

Tonscend RF Measurement
system

5.2. Limits

Just for Report.

5.3. Test procedure

(Spectrum/SG/RF auto
control unit)

(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

RBW:
VBW:
Span:

Detector Mode:

Sweep time:

Trace mode

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

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

1% to 5% of the OBW

approximately three times RBW
between 1.5 times and 5.0 times the OBW

peak

auto

max hold

(5) Allow the trace to stabilize, measure the 99% bandwidth of signal, and record the results in

the report.
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5.4. Test result

Channel o
OCB FL FH Limit .
Test Mode | Antenna | Frequency [MHz] [MHZ] [MHZ] [MHz] Verdict
[MHZz]
2412 14.625 2404.6873 | 2419.3127 == =
11B Antl 2437 14.625 2429.6474 | 2444.2727 --- ---
2462 14.545 24547273 | 2469.2727 --- ---
2412 17.183 2403.4486 | 2420.6314 = —
11G Antl 2437 17.263 2428.3287 | 2445.5914 --- ---
2462 17.183 2453.4086 | 2470.5914 --- ---
2412 18.022 2403.0090 | 2421.0310 --- ---
11IN20SISO Antl 2437 18.062 2427.9690 | 2446.0310 --- ---
2462 18.022 2453.0090 | 2471.0310 --- ---
2422 36.284 2403.8581 | 2440.1419 - ==-
11N40SISO Antl 2437 36.204 2418.8581 | 2455.0619 --- ---
2452 36.364 2433.7782 | 2470.1419 --- ---
5.5. Test graphs
11B_Antl_2412
Spectrum E]
Ref Level 30.00 dBm Offset 19.36 dB @ RBW 500 kHz
fo Att 30de  SWT 1ms @ VBW 2MHz Mode Sweep
Count 100/100
M1i[1] 9.20 dBm|
10 dBr pr W 3 Ve /\, .
0 dém 31“/-) - - .Jﬁ“
-10 dBr ,/-‘l \-\
38, . JU P - d ‘.\H‘W AL —
-40 dBi
-50 dBr
-60 dBr
CF 2.412 GHz 1001 pts Span 40.0 MHz
Marker
_T_y%lgll Ref | Trcll X2—.\:‘131I;1013ﬂ — | Y»vgégljoedﬂm | __Function | Function Result |
) ' : — ()

Date: 4 AUG.2023

16:57:35
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11B_Antl_2437

Spectrum ] A

Ref Level 30.00 dBm Offset 19.36 d& & RBW 500 kHz

| Att 30de  SWT 1ms @ VBW 2MHz Mode Sweep
Count 100/100
@153 View
M1[1] 9.62 dBm)|
20 dp 2.4360410 GHz
= M1 Occ Bw 14.625374625 MHz
1ode A
VA

. 7
F L
i LY

/ \ PP chilhdodinis.

o

U - o]

40 de

-50 dBm

-60 dBr

CF 2.437 GHz 1001 pts Span 40.0 MHz

Marker ]

Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1| 1] 2.436041 GHz | 9.62 dBm
T1 1| 2.4296474 GHz -5.32 dBm Occ Bw 14.625374625 MHz
T2 1] 2.4442727 GHz -5.56 dBm

) ) ([

Date: 4 AUG.2023 17:03:22

11B_Antl_2462

Spectrum ] ugx

Ref Level 30,00 dBm Offset 19.25 d& & RBW 500 kHz

Jo Att 30de  SWT 1ms @ VBW 2MHz Mode Sweep
Count 100/100
@153 View
M1[1] 9.45 dBm)|
- 2.4610410 GHz|
9 M Occ Bw 14.545454545 MHz|
10 d8m o
A AVAVAL]
i oy

- G 9
/ g

| 2040 s W M

-40 dBr

-50 dB

-60 dB

CF 2.462 GHz 1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2.461041 GHz | 9.45 dém |
T1 1] 2.4547273 GHz | -5.44 dBm Occ Bw 14.545454545 MHz
72| 1| 2.4692727 GHz | -5.74 dém

1 J [T

Date: 4.AUG.2023 17:07:22

11G_Antl 2412

Spectrum ] ugx

Ref Level 30,00 dBm Offset 19.36 d& & RBW 500 kHz

Jo Att 30de  SWT 1ms @ VBW 2MHz Mode Sweep
Count 100/100

@153 View

M1[1] 10.67 dBm)|
2.4134790 GHz
Occ Bw 17.182817183 MHz|

» P Ma N
0 dB:

¥ %

-40 dBr

20de

10 d8m

e

-50 dB

-60 dB

CF 2.412 GHz 1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2,413479 GHz | 10.67 dBm. |
T1 1] 2.4034486 GHz | -0.07 dém Occ Bw 17.182817183 MHz
72| 1| 2.4206314 GHz | -0.42 dém

1 J [T

Date: 4.AUG.2023 17:11:58
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11G_Antl_2437

Spectrum ]

&)

Ref Level 30,00 dém

Offset 19.36 d8 & RBW 500 kHz

| Att 30de  SWT 1ms @ VBW 2MHz Mode Sweep
Count 100/100
@1Sa View
M1[1] 10.56 dBm)|
20 dB 2.4361210 GHz
M1 Occ Bw 17.262737263 MHz
1048 o g
Y — i)
- gl

-10 dém
M«W‘/ bl s

40 de

-50 dBm

-60 dBr

CF 2.437 GHz 1001 pts Span 40.0 MHz

Marker ]

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

M1| 1] 2.436121 GHz | 10.56 dBm
T1 1| 2.4283287 GHz -0.41 dBm Occ Bw 17.262737263 MHz
T2 1] 2.4455914 GHz -0.40 dBm

I

Date: 4. AUG.2023 17:20:29

] ()

11G_Antl 2462

Spectrum ]

(7]

Ref Level 30,00 dém
Jo Att 30 de
Count 100/100

Offset 19.25 d8 & RBW 500 kHz
SWT 1ms @ VBW 2MHz Mode Sweep

@153 View

20de

M1[1] 10.67 dBm)|
2.4612410 GHz

Occ Bw 17.182817183 MHz|

10 d8m

T ;},M R R

0 dB:

10 dB

Finm
4

-40 dBr

-50 dB

-60 dB

CF 2.462 GHz

1001 pts Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value | Y-value |__Function | Function Result |

1] 1]
T1 1]
T2 1|

2.461241 GHz | 10.67 dBm. |
2.4534086 GHz | -0.46 dém Occ Bw 17.182817183 MHz

N

Date: 4. AUG.2023 17:24:48

2.4705914 GHz | -0.03 dBm

11IN20SISO_Antl_2412

Spectrum

(7]

Ref Level 30,00 dém
Jo Att 30 de
Count 100/100

Offset 19.36 dB8 & RBW 500 kHz
SWT 1ms @ VBW 2MHz Mode Sweep

@153 View

M1[1] 9.45 dBm)|
2.4127990 GHz

20de

Occ Bw 18.021978022 MHz|

10 d8m

MM

0 dB:

10 dB

-20 de

W Al

-40 dBr

-50 dB

-60 dB

CF 2.412 GHz

1001 pts Span 40.0 MHz

Marker
Type | Ref | Trc |

X-value | Y-value |__Function | Function Result |

M1[ 1]
T1 1]
T2 1|

2.412799 GHz | 9.45 dBm I
2.403009 GHz -0.59 dém Occ Bw 18.021978022 MHz

N

Date: 4.AUG.2023 17:29:40

2,421031 GHz | -0.31 dBm
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11IN20SISO_Antl_2437

Spectrum ] A

Ref Level 30.00 dBm Offset 19.36 d& & RBW 500 kHz

| Att 30de  SWT 1ms @ VBW 2MHz Mode Sweep
Count 100/100
@1Sa View
M1[1] 9.33 dBm|
20 dBi 2.4359210 GHz|
M Occ Bw 18.061938062 MHz
1ode ST P T
0de

/ 3
v iz

m i

40 de

-50 dBm

-60 dBr

CF 2.437 GHz 1001 pts Span 40.0 MHz

Marker ]

Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1| 1] 2.435921 GHz | 9.33 dBm
T1 1| 2.427969 GHz -0.29 dBm Occ Bw 18.061938062 MHz
T2 1] 2.446031 GHz -0.25 dBm

) ) ([

Date: 4 AUG.2023 17:39:22

11IN20SISO_Antl_2462

Spectrum ] ugx

Ref Level 30,00 dBm Offset 19.25 d& & RBW 500 kHz

Jo Att 30de  SWT 1ms @ VBW 2MHz Mode Sweep
Count 100/100
@153 View
M1[1] 9.48 dBm)|
- 2.4610810 GHz|
Occ Bw 18.021978022 MHz|
M1
10 d8m T
MANL"“““"W'\-V‘ Py
O Ry [ sy | T2
o 1 g
/ ,
N J...J/ \.Ju
-20d " i i
Pl
-40 dBr
-50 dB
-60 dB
CF 2.462 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2,461081 GHz | 9.48 dém |
T1 1] 2,453009 GHz | -0.63 dBm Occ Bw 18.021978022 MHz
T2 1] 2.471031 GHz | 0.11 dBm

1 J .

Date: 4.AUG.2023 17:44:09

11N40SISO_Antl_2422

Spectrum ] ugx

Ref Level 30.00 dém Offset 19.36 d8 & RBW 1 MHz

Jo Att 30de  SWT 1ms @ VBW 3 MHz Mode Sweep
Count 100/100

@153 View

M1[1] 6.79 dBm)|
2.4188030 GHz
Occ Bw 36.283716284 MH2|

20de

10 d8m —

— Ty MMMM T2
/ \
/ \

a0 sapanlll e

-40 dBr

-50 dB

-60 dB

CF 2.422 GHz 1001 pts Span 80.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2,418803 GHz | 6.79 dBm |
T1 1] 2.4038581 GHz | -2.07 dém Occ Bw 36.283716284 MHz
T2 1] 2.4401419 GHz | -1.83 dBm

1 J .

Date: 4.AUG.2023 17:53:02
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11N40SISO_Antl_2437

Spectrum ] A

Ref Level 30.00 dém Offset 19.36 d8 & RBW 1 MHz
| Att 30de  SWT 1ms @ VBW 3 MHz Mode Sweep
Count 100/100

@1Sa View

M1[1] 7.00 dBm)|
2.4387580 GHz|

20 Occ Bw 36.203796204 MHz|

10 d8 M1
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-40 de

-50 dBm

-60 dBm

CF 2.437 GHz 1001 pts Span 80.0 MHz
Marker ]
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1| 1] 2.438758 GHz | 7.00 dBm
T1 1| 2.4188581 GHz -1.06 dBm Occ Bw 36.203796204 MHz
T2 1] 2.4550619 GHz -0.84 dBm

) ) (1 L

Date: 4 AUG.2023 18:01:49
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Spectrum ] ugx

Ref Level 30,00 dém Offset 19.36 d8 & RBW 1 MHz

Jo Att 30de  SWT 1ms @ VBW 3 MHz Mode Sweep
Count 100/100

@153 View

M1[1] 6.92 dBm)|
2.4506410 GHz

20de
Occ Bw 36.363636364 MHz
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o T1 MMMM T2
E \
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-40 dBr

-50 dB
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CF 2.452 GHz 1001 pts Span 80.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1] 2,450641 GHz | 6.92 dBm |
T1 1] 2.4337782 GHz | -1.58 dém Occ Bw 36.363636364 MHz
T2 1] 2.4701419 GHz | -1.08 dBm

1 J [T

Date: 4.AUG.2023 18:06:42
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6. Conducted Output Power

6.1. Block diagram of test setup

Tonscend RF Measurement
system
(Spectrum/SG/RF auto
control unit)

 —
Control » EUT
Computer 1 Control
Y Port(s)
Antenna
— Pori(s)
Power .| Power
Supply "1 Port
6.2. Limits

6.3. Test procedure

compensated to the results.

(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

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.

(3) Setthe 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.

ON and OFF periods of the transmitter.

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

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

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

ngte Antenna Frml:‘:]my Agg\:\fre g;éllé FaDcct:or I[?desxll]t [Iaiénniqt] [Ellsn?] Ellr?'nﬁ Verdict
[dBm] [%6] [dBm] [dBm]

2412 18.42 100.00 0.00 18.42 <30.00 22.26 <36.00 PASS

11B Antl 2437 18.46 100.00 0.00 18.46 <30.00 22.30 <36.00 PASS
2462 18.38 100.00 0.00 18.38 <30.00 22.22 <36.00 PASS

2412 16.42 100.00 0.00 16.42 <30.00 20.26 <36.00 PASS

11G Antl 2437 16.51 100.00 0.00 16.51 <30.00 20.35 <36.00 PASS
2462 16.43 100.00 0.00 16.43 <30.00 20.27 <36.00 PASS

2412 15.44 100.00 0.00 15.44 <30.00 19.28 <36.00 PASS

11N20SISO Antl 2437 15.52 100.00 0.00 15.52 <30.00 19.36 <36.00 PASS
2462 15.43 100.00 0.00 15.43 <30.00 19.27 <36.00 PASS

2422 12.10 100.00 0.00 12.10 <30.00 15.94 <36.00 PASS

11N40SISO Antl 2437 12.14 100.00 0.00 12.14 <30.00 15.98 <36.00 PASS
2452 12.00 100.00 0.00 12.00 <30.00 15.84 <36.00 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

 E—
Control » EPT
Computer gntrol Tonscend RF Measurement
— Port(s) system
Agte;"a (Spectrum/SG/RF auto
( \ ori(s) control unit)
Power - Power
Supply "1 Port
S
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: = 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 [10 log (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.

Note: If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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7.4. Test result

Test Mode | Antenna Fr?&?_gllcy [ dBmI/??,e-sllé)lékHz] [ dBrI;i;gilez] Verdict

2412 -14.26 <8.00 PASS

11B Antl 2437 -13.92 <8.00 PASS
2462 -13.91 <8.00 PASS

2412 -16.95 <8.00 PASS

11G Antl 2437 -15.85 <8.00 PASS
2462 -17.08 <8.00 PASS

2412 -18.26 <8.00 PASS

11N20SISO Antl 2437 -18.13 <8.00 PASS
2462 -18.05 <8.00 PASS

2422 -25.55 <8.00 PASS

11N40SISO Antl 2437 -25.45 <8.00 PASS
2452 -25.51 <8.00 PASS

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

7.5. Test graphs

11B_Antl_2412

e

Spectrum | (7]

Ref Level 10.00 dBm Offset 19.36 dB & RBW 3 kHz

o Att 20dB8  SWT 445 ms @ VBW 10 kHz Mode Sweep

Count 100/100

@ 1Rm View

Mi[1] ~14.26 dBm
2.41120940 GHz

0 dBm

-10 dB

-20 dBm

-30 dBm A AN

A "N

-40 dbs / \

-50 dem

60 dad‘v g / \ / ~

0 dem V ¥ N

-80 dBm

CF 2.412 GHz 30001 pts Span 40.0 MHz
Marker

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

M1 1 2.4112094 GHz -14.26 dBm
-7 —
URRERIEED we

Date: 4 AUG.2023 16:51:32
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