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1. TECHNICAL INFORMATION

Note: the following data is based on the information by the applicant.

1.1 EUT DESCRIPTION

Product Name:

Mobile Lidar Scanner

Trademark: XGRIDS. XGRIDS Lixel. Lixel
Model Number: Lixel Holo 1

Test Model: Lixel Holo 1

Model Difference: N/A

Bit Rate of
Transmitter:

802.11b: 11/5.5/2/1Mbps
802.11g: 54/48/36/24/18/12/9/6Mbps
802.11n: 6M/9M/12M/18M/24M/36M/48M/65M

Modulation Type:

802.11b: DSSS (CCK, DQPSK, DBPSK)
802.11g/n (HT20): DSSS (CCK, DQPSK,DBPSK)+802.11n (HT40):
OFDM(QPSK, BPSK, 16-QAM, 64-QAM)

Operation Frequency:

2412~2472 MHz for 802.11b/g/n HT20
2422~2462 MHz for 802.11n HT40

Antenna Designation:

Internal Antenna1 (Antenna Gain: 1.93dBi)
Internal Antenna2 (Antenna Gain: 1.45dBi)

Channel No.:

13 Channels for 802.11b/g/n HT20
9 channels for 802.11n HT40

channel space

5MHz

Rated RF Output
Power Density:

802.11b:5mW/MHz, 802.11g:5mW/MHz
802.11nHT20:5mW/MHz, 802.11nHT40:4mW/MHz

Power supply:

DC 14.4V from battery
TYPE-C Port from adapter

Adapter:

Model:GS-W45A0954

Input: 100-240V~50/60Hz,1.2A

Output USB-C1/C2: 5V/3A or 9V/3A or 12V/3A or 15V/3A or 20V/2.25A
(PPS)3.3V-16V/3A 45W Max

Manufacturer: Shenzhen good-she technology Co., Ltd.

Test Channel:

For 802.11b/g/nHT20:2.412GHz (CHO01)/2.442GHz (CHO7)/2.472GHz (CH13)
For 802.11nHT40:2.422GHz (CH03)/2.442GHz (CH07)/2.462GHz (CH11)

Hardware Version:

HVO1

Software Version:

SV01

Note:

1. Only the WIFI was tested according the standard requirement.

2. CHO01~CH13 are Operating within 2412~2472MHz.

3. Please refer to Appendix | for the photographs of the EUT. For more details, please refer to the User’s
manual of the EUT.
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1.2 CHANNEL LIST(802.11 b/g/n HT20)

Channel Frequency (GHz) Channel Frequency (GHz)
01 2.412 08 2.447
02 2.417 09 2.452
03 2.422 10 2.457
04 2.427 11 2.462
05 2.432 12 2.467
06 2.437 13 2.472
07 2.442

CHANNEL LIST (802.11 n HT40)

Channel Frequency (GHz) Channel Frequency (GHz)
03 2.422 08 2.447
04 2.427 09 2.452
05 2.432 10 2.457
06 2.437 11 2.462
07 2.442

1.3 DESCRIPTION OF TEST MODES

The WIFI module was tested while in a continuous transmitter/receiver mode.
The EUT was tuned to a low, middle, and high channel for all tests. For all test case pre/scans

were completed in all

Modes to determine worst case levels.

The EUT was tuned to a low, middle, and high channel for all tests. For all test case pre/scans were
completed in all Modes to determine worst case levels.

Power Supply Voltage Fluctuation Test

Voltage . 3 Low Voltage -10%
Fluctuation Normal Voltage ngnovrcr:;e:%eo-l!;’lao é’ 7 of
Test g Normal Voltage
Input DC Power 14.4V 15.84V 12.96V
RF Chip 3.3V 3.3V 3.3V
Voltage Variation
(%) 0 0 0

NOTE:
Voltage Variation (%)

= (Output high or Low Voltage - Output Normal Voltage)/ Output Normal Voltage* 100

During the input supply voltage to the EUT from the external power source is varied by +/- 10%, if output
voltage had been confirmed that the fluctuation of power supply to the RF circuit of EUT (excluding power
source) is equal to or less than +/-1%. Exempt extremely high and low supply voltage condition test, EUT only
operated in normal voltage to test all regulations.
The RF Chip voltage on the motherboard inside the product does not change more than 1%.
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Shenzhen DL Testing Technology Co., Lid. Report No.: DLE-260317014R

2.TEST ITEMS AND THE RESULTS

Part Rule Section | Description of Test Result

41 3 Frequency Error Complies
Occupied Bandwidth (99%) and Spread-spectrum !

4.2 4 Bandwidth (90%) Complies

4.3 5 Unwanted Emission Intensity Complies

4.4 6 Antenna Power Error Complies

4.5 7 Limitation of Collateral Emission of Receiver Complies

46 8 Transmission Antenna Gain (EIRP Antenna N/A
Power)

47 9 Transmllssmn Radiation Angle Width (3dB N/A
Beamwidth)

4.8 10 Radio Interference Prevention Capability Complies

4.9 Note1 Carrier Sense Capability 1 N/A

4.9 Note2 Carrier Sense Capability 2 Complies

4.10 Note3 Construction Protection Confirmation Complies

Note 1: Application to transmitting devices which EIRP is less than (2.14dBi+ antenna power limit)
and the shortage of EIRP is compensated by the antenna power. Not applicable to this product.
Note 2: Apply for 802.11n40 which the Occupied bandwidth within 26MHz-40MHz.

Note 3: MIC Ordinance Regulating Radio Equipment Section 4.17 of Article 49.20

2.1 TEST FACILITY

Shenzhen DL Testing Technology Co., Ltd.

Add.: 101-201, Comprehensive Building, Tongzhou Electronics Longgang Factory Area, No.1
Baolong Fifth Road, Baolong Community, Baolong Street, Longgang District, Shenzhen, China
FCC Test Firm Registration Number: 854456

Designation Number: CN1307

IC Registered No.: 27485

CAB ID.: CN0118

CNAS: L11567
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Shenzhen DL Testing Technology Co., Lid. Report No.: DLE-260317014R

2.2 MEASUREMENT UNCERTAINTY

The reported uncertainty of measurementy £ U, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of
approximately 95 %.

No. ltem Uncertainty
1 Conducted Emission Test +3.2dB
2 Radiated Emission Test +4.7dB
3 RF power, conducted +0.16dB
4 Spurious emissions, conducted +0.21dB
5 All emissions, radiated (<1G) +4.68dB
6 All emissions, radiated(>1G) +5.0dB
7 frequency error ppm +0.5ppm
8 Occupied Bandwidth +0.32MHz
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Shenzhen DL Testing Technology Co., Lid. Report No.: DLE-260317014R
3. DETAILS OF TEST
3.1 LIST OF TEST EQUIPMENTS
. . . Last . .
Iltem | Kind of Equipment Manufacturer Type No. Serial No. Calibration Calibrated until
SPECTRUM
1 A AGILENT E4407B | 160400005 | Oct. 25, 2025 | Oct. 24, 2026
2 | TEST RECEIVER R&S ESPI 101318 | Oct. 25, 2025 | Oct. 24, 2026
3 | BILOG ANTENNA TESEQ CBL6111D 31216 | Oct. 25, 2025 | Oct. 24, 2026
4 502@%@3“ ANRITSU MP59B | 6200264416 | Oct. 25, 2025 | Oct. 24, 2026
SPECTRUM
5 Al VOER ADVANTEST R3132 150900201 | Oct. 25, 2025 | Oct. 24. 2026
6 | HORNANTENNA EM EM-AH-10180 | 2011071402 | Oct. 25, 2025 | Oct. 24, 2026
7 HORNANT | SCHWARZBECK| BBHA9170 | 9170-181 | Oct. 25, 2025 | Oct. 24, 2026
8 AMPLIFIER EM EM-30180 | 060538 | Oct. 25, 2025 | Oct. 24, 2026
9 | LOOPANTENNA ARA PLA-1030/B 1029 | Oct. 25, 2025 | Oct. 24, 2026
10 | POWER METER R&S NRVS 100696 | Oct. 25. 2025 | Oct. 24, 2026
11 | TEST RECEIVER R&S ESCI 101160 | Oct. 25, 2025 | Oct. 24, 2026
SPECTRUM
12 AN YoER AGILENT N9OO20A  |MY55370280| Oct. 25, 2025 | Oct. 24, 2026
WIDEBAND RADIO
13 | COMMUNICATION R&S CMW500 106504 | Oct. 25, 2025 | Oct. 24, 2026
TESTER
14 50‘;\2%’3:'“ ANRITSU MP59B | 6200264417 | Oct. 25, 2025 | Oct. 24, 2026

Note: All Equipments Calibration In Guangzhou GRE Metrology & Test Co., Ltd

(a) Calibration conducted by the National Institute of Information and Communications Technology (NICT)
in Japan (hereinafter referred to as "NICT") or a designated calibration agency under Article 102-18
paragraph (1) in JRL.

(b) Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Act
(Act No. 51 of 1992) .

(c) Calibration conducted in countries except Japan, which shall be equivalent to the calibration
conducted by the NICT or a designated calibration agency under Article 102-18 paragraph (1).

(d) Calibration, etc. conducted by using measuring instruments and other equipment listed in the right
column of appended table No. 3, which shall have been given any type of calibration, etc. listed above
from (a) to (C) From JRL Article 24-2, paragraph 4, Item 2

3.2 ENVIRONMENTAL CONDITIONS

During the measurement the environmental conditions were within the listed ranges:
- Temperature: 24.6°C

- Humidity: 55.4%

- Atmospheric pressure: 101 kPa
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Shenzhen DL Testing Technology Co., Lid. Report No.: DLE-260317014R

4. TEST RESULTS
4.1 FREQUENCY ERROR MEASUREMENT

4.1.1. LIMIT

Item Limits

Frequency Tolerance (2402~2483.5MHz) =+50ppm

4.1.2. TEST PROCEDURES

1. Frequency accuracy of SA shall be less than 10% of limits tolerance (5ppm)

2. Setting of SA is following as: RB:10kHz / VB:10kHz / SPAN: auto/

AT: 10dB / Ref: 0dBm

Center Frequency: The center frequency of testing for EUT

Sweep time: Auto

Sweep mode: Continuous sweep

Detect mode: Positive peak

Mark function: Frequency Counter (Resolution 100Hz)

EUT have transmitted absence of modulation signal and fixed channelize. f is using the
mark cursor to mark the peak frequency value, fc is declaring of channel frequency.
Then the frequency error formula is (fc-f)/fcx108 ppm and the limit is less than +50ppm

PN Ok

4.1.3. TEST SETUP LAYOUT

Spectrum Analayzer EUT

4.1.4. TEST DEVIATION
There is no deviation with the original standard.
4.1.5. EUT OPERATION DURING TEST

The EUT was placed on the test table and programmed in un-modulation function.
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Shenzhen DL Testing Technology Co., Lid. Report No.: DLE-260317014R

4.1.6. RESULTS OF FREQUENCY ERROR
|Temperature: |25.6 °C |Relative Humidity: [55.8% Pressure: 1010mbar

2412 2411.993 -2.9 <+50 PASS
2442 2441.993 -2.87 <+50 PASS
Normal Voltage 2472 2471.995 -2.02 <+50 PASS
2422 2421.995 -2.06 <+50 PASS
2462 2461.995 -2.03 <+50 PASS
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CHO3

e g R b =T

Center 24720000 GHr

FVEN 18 kHz

CH11

e g R b =T

Certar Frog & 462000000 Gk

Pt Dffast &8 48
Bl 78,50 dBm

Center ZABZ00DD G Gpan 1.000 Witr
FVEWN 18 kHz Swwap 1207 me (1001 pis|

Japan Report Tel: 400-688-3552 Web:www.dl-cert.com Page 11 of 104



Shenzhen DL Testing Technology Co., Lid. Report No.: DLE-260317014R

4.2. OCCUPIED BANDWIDTH AND SPREAD-SPECTRUM BANDWIDTH MEASUREMENT
4.21. LIMIT

Item Limits

= 26MHz DSSS(802.11b/g/n20)
2 26 = 40MHz OFDM(802.11n40),

Occupied Bandwidth:

4.2.2. TEST PROCEDURES
1. Setting of SA is following as: RB: 300kHz / VB:300kHz / SPAN: 40MHz(802.11n40 is 80MHz) / AT:
10dB Ref:-20dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect mode: Positive
peak / Trace mode: Max hold
2 . EUT have transmitted the maximum modulation signal and fixed channelize ( For DSSS
or OFDM Device) or continuous maximum power of hopping mode(For FHSS Device).
SA set to 99% of occupied bandwidth to measure occupied bandwidth. The limit is less
than 26MHz(For DSSS or OFDM Device) or 83.5MHz(For FHSS Device).

4.2.3. TEST SETUP LAYOUT

ale ']

Spectrum Analayzer EUT

4.2.4. TEST DEVIATION
There is no deviation with the original standard.

4.2.5. EUT OPERATION DURING TEST

The EUT was programmed to be in continuously transmitting mode.
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Shenzhen DL Testing Technology Co., Lid. Report No.: DLE-260317014R

4.2.7. RESULTS OF OCCUPIED BANDWIDTH AND SPREAD-SPECTRUM BANDWIDTH

Temperature: |25.6 °C |Relative Humidity: |55.8% |Pressure: |1010mbar
e 99% Occupied Bandwidth
Limit
Test Voltage Frequency (MHz) MH Result
(MHz) ANT1 ANT2 (e
Normal Voltage 2412 13.118 13.193 <26MHz Pass
802.11b 2442 12.659 12.576 <26MHz Pass
2472 12.235 12.313 <26MHz Pass
Normal Voltage 2412 19.518 16.902 <26MHz Pass
802.11g 2442 16.462 16.453 <26MHz Pass
2472 16.404 16.441 <26MHz Pass
Normal Voltage 2412 18.475 18.459 <26MHz Pass
802.11n(HT20) 2442 17.555 17.619 <26MHz Pass
2472 17.596 17.589 <26MHz Pass
Normal Voltage 2422 36.255 36.292 = 26 <40MHz Pass
802.11n(HT40) 2442 35.552 35.525 = 26 <40MHz Pass
2462 36.142 36.177 > 26 <40MHz Pass
90% Occupied Bandwidth(Spreading
Test Bandwidth)
Test Voltage Frequency (MHz) Result
(MHz)
ANT1 ANT2
Normal Voltage 2412 8.8624 8.843 Pass
802.11b 2442 8.2624 8.2913 Pass
2472 7.9448 8.0718 Pass
Normal Voltage 2412 14.844 14.38 Pass
802.11g 2442 14.117 14.016 Pass
' 2472 13.689 13.751 Pass
Normal Voltage 2412 15.808 15.704 Pass
802.11n(HT20) 2442 14.728 14.633 Pass
2472 14.344 14.528 Pass
Normal Voltage 2422 32.53 32.158 Pass
802.11n(HT40) 2442 28.426 28.359 Pass
2462 31.471 31.733 Pass
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Report No.: DLE-260317014R
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Shenzhen DL Testing Technology Co., Lid.

Report No.: DLE-260317014R
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Shenzhen DL Testing Technology Co., Lid.

Report No.: DLE-260317014R

4.3. UNWANTED EMISSION INTENSITY MEASUREMENT

4.3.1 LIMIT

Item

Limits

TX Spurious Emission(2402~2483.5MHz)

2.5 pW (30MHz=f<1000MHz)
-26 dBm/100kHz (30MHz=f<1000MHz)

2.5 W (1000MHz<f<2387MHz)
-26 dBm (1000MHz<f<2387MHz)

25 pW (2387MHz<f=2400MHz)
-16 dBm (2387MHz<f=2400MHz)

25 pW (2483.5MHz=f<2496.5MHz)
-16 dBm (2483.5MHz=f<2496.5MHz)

HA A A TA A IATIA TATIATIA

2.5 pW (2496.5MHz=f<12500MHz)
-26 dBm (2496.5MHz=f<12500MHz)

4.3.2. MEASURING INSTRUMENTS AND SETTING
Please refer to section 5 in this report. The following table is the setting of Spectrum Analyzer.

Spectrum Parameter Setting

Attenuation Auto

RB/VB 1 MHz

Detector Peak

Trace Max Hold

Sweep Time Auto
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Shenzhen DL Testing Technology Co., Lid. Report No.:

DLE-260317014R

4.3.3. TEST PROCEDURES

1. EUT have transmitted the maximum modulation signal and fixed channelize.

2. Setting of SA is following as: Below 1GHz RB:1MHz / VB:1MHz
Above 1GHz RB:1MHz / VB:1MHz / AT: 10dB Ref: 0dBm / Sweep time: Auto
Sweep Mode: Continuous sweep / Detect mode: Positive peak
Trace mode: Max hold

3. Setting of SA is following as 30MHz and stop frequency 1000MHz Then to mark
peak reading value + cable loss shall be less than 2.5uW.

4. Setting of SA is following as 1000MHz and stop frequency 2387MHz Then to mark
peak reading value + cable loss shall be less than 2.5uW.

5. SA adjusted to start frequency 2387MHz and stop frequency 2400MHz. Then to
mark peak reading value + cable loss shall be less than 25uW.

6. SA adjusted to start frequency 2483.5MHz and stop frequency 2496.5MHz Then to
mark peak reading value + cable loss shall be less than 25uW

7. SA adjusted to start frequency 2496.5MHz and stop frequency 12500MHz Then to
mark peak reading value + cable loss shall be less than 2.5uW

8. Measure side band spurious as follows: For 2.4GHz band: 2374MHz~2400MHz
and 2483.5MHz~2509.5MHz RBW = VBW = 30kHz, Result_Value = Meaured_
Value + 15.2 [dBm]

9. If the Result_Value is over the requirement, take total sum of 1MHz band centered
at the spur frequency like ACLP measurement as Result_Value.

4.3.4. TEST SETUP LAYOUT

Spectrum Analayzer EUT

4.3.5. TEST DEVIATION
There is no deviation with the original standard.

4.3.6. EUT OPERATION DURING TEST
The EUT was programmed to be in continuously transmitting mode.
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Shenzhen DL Testing Technology Co., Lid.

Report No.: DLE-260317014R

4.3.7. TEST RESULT OF UNWANTED EMISSION INTENSITY

Temperature: 256°C  |Relative Humidity: |55.8% |Pressure:  [1010mbar |
Conditi Mod Frequency R MH FEmISS'On Max Value VM?X Limit Start | Limit Stop Verdict
ondition | Mode 1 (\Hz) ange (MHz) r‘(el\‘jllf_'ezr;cy (dBm/MHz) (uwa/M“az) (UW/MHz) | (UW/MHz) | Ve"9'¢
NVNT b 2412 30-1000 777.87 -54.27 0.0037 2.5 2.5 Pass
NVNT b 2412 1000-2387 | 2345.39 -51.07 0.0078 2.5 2.5 Pass
NVNT b 2412 2387-2400 2399.9 -35.04 0.3133 25 25 Pass
NVNT b 2412 | 2483.5-2496.5 | 2484.02 -46.9 0.0204 25 25 Pass
NVNT b 2412 | 2496.5-13000 | 3420.81 -34.84 0.3281 2.5 2.5 Pass
NVNT b 2442 30-1000 917.55 -54.29 0.0037 2.5 2.5 Pass
NVNT b 2442 1000-2387 1737.88 -40.31 0.0931 2.5 2.5 Pass
NVNT b 2442 2387-2400 | 2398.82 -48.05 0.0157 25 25 Pass
NVNT b 2442 | 2483.5-2496.5 | 2483.66 -47.08 0.0196 25 25 Pass
NVNT b 2442 | 2496.5-13000 | 3420.81 -33.72 0.4246 2.5 2.5 Pass
NVNT b 2472 30-1000 835.1 -54.63 0.0034 2.5 2.5 Pass
NVNT b 2472 1000-2387 | 2181.72 -51.8 0.0066 2.5 2.5 Pass
NVNT b 2472 2387-2400 | 2396.53 -48.48 0.0142 25 25 Pass
NVNT b 2472 | 2483.5-2496.5 | 2483.58 -36.42 0.228 25 25 Pass
NVNT b 2472 | 2496.5-13000 | 12201.73 | -49.11 0.0123 2.5 2.5 Pass
NVNT g 2412 30-1000 891.36 -54.48 0.0036 2.5 2.5 Pass
NVNT g 2412 1000-2387 2387 -43.92 0.0406 2.5 2.5 Pass
NVNT g 2412 2387-2400 | 2399.97 17.23 18.9234 25 25 Pass
NVNT 9 2412 | 2483.5-2496.5 | 2483.54 -46.1 0.0245 25 25 Pass
NVNT g 2412 | 2496.5-13000 | 3420.81 -28.97 1.2677 2.5 2.5 Pass
NVNT g 2442 30-1000 423.82 -53.65 0.0043 2.5 2.5 Pass
NVNT g 2442 1000-2387 2387 -51.69 0.0068 2.5 2.5 Pass
NVNT g 2442 2387-2400 2399.7 -41.16 0.0766 25 25 Pass
NVNT g 2442 | 2483.5-2496.5 | 2484.58 -44.9 0.0324 25 25 Pass
NVNT g 2442 | 2496.5-13000 | 3431.31 -34.07 0.3917 2.5 2.5 Pass
NVNT g 2472 30-1000 903 -54.55 0.0035 2.5 2.5 Pass
NVNT g 2472 1000-2387 | 2008.35 -52.31 0.0059 2.5 2.5 Pass
NVNT g 2472 2387-2400 | 2395.57 -45.76 0.0265 25 25 Pass
NVNT g 2472 | 2483.5-2496.5 | 2485.9 21.63 6.8707 25 25 Pass
NVNT g 2472 | 2496.5-13000 | 3399.8 -30.33 0.9268 2.5 2.5 Pass
NVNT | n20 2412 30-1000 819.58 -54.87 0.0033 2.5 2.5 Pass
NVNT | n20 2412 1000-2387 2387 -44.82 0.033 2.5 2.5 Pass
NVNT | n20 2412 2387-2400 2400 -16.35 23.1739 25 25 Pass
NVNT | n20 2412 | 2483.5-2496.5 | 2484.41 -45.96 0.0254 25 25 Pass
NVNT | n20 2412 | 2496.5-13000 | 3399.8 -35.24 0.2992 2.5 2.5 Pass
NVNT | n20 2442 30-1000 945.68 -54.49 0.0036 2.5 2.5 Pass
NVNT | n20 2442 1000-2387 | 2353.71 -51.45 0.0072 2.5 2.5 Pass
NVNT | n20 2442 2387-2400 2398.8 -43.96 0.0402 25 25 Pass
NVNT | n20 2442 | 2483.5-2496.5 | 2485.7 -42.53 0.0558 25 25 Pass
NVNT | n20 2442 | 2496.5-13000 | 2496.5 -48.37 0.0146 2.5 2.5 Pass
NVNT | n20 2472 30-1000 432.55 -54.67 0.0034 2.5 2.5 Pass
NVNT | n20 2472 1000-2387 2248.3 -52.51 0.0056 2.5 2.5 Pass
NVNT | n20 2472 2387-2400 | 2398.43 -49.02 0.0125 25 25 Pass
NVNT | n20 2472 | 2483.5-2496.5 | 2483.57 -27.79 1.6634 25 25 Pass
NVNT | n20 2472 | 2496.5-13000 | 2496.5 -47.51 0.0177 2.5 2.5 Pass
NVNT | n40 2422 30-1000 872.93 -54.85 0.0033 2.5 2.5 Pass
NVNT | n40 2422 1000-2387 2387 -35.81 0.2624 2.5 2.5 Pass
NVNT | n40 2422 2387-2400 | 2399.95 17.53 17.6604 25 25 Pass
NVNT | n40 2422 | 2483.5-2496.5 | 2483.55 -43.38 0.0459 25 25 Pass
NVNT | n40 2422 | 2496.5-13000 | 2496.5 -48.56 0.0139 2.5 2.5 Pass
NVNT | n40 2442 30-1000 720.64 -54.34 0.0037 2.5 2.5 Pass
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NVNT n40 2442 1000-2387 2387 -49.18 0.0121 2.5 2.5 Pass
NVNT n40 2442 2387-2400 2399.79 -30.64 0.863 25 25 Pass
NVNT n40 2442 2483.5-2496.5 | 2483.54 -30.24 0.9462 25 25 Pass
NVNT n40 2442 2496.5-13000 2496.5 -43.55 0.0442 2.5 2.5 Pass
NVNT n40 2462 30-1000 806 -54.46 0.0036 2.5 2.5 Pass
NVNT n40 2462 1000-2387 2387 -52.28 0.0059 2.5 2.5 Pass
NVNT n40 2462 2387-2400 2396.54 -39.87 0.103 25 25 Pass
NVNT n40 2462 2483.5-2496.5 | 2486.22 -19.62 10.9144 25 25 Pass
NVNT n40 2462 2496.5-13000 2496.5 -28.55 1.3964 2.5 2.5 Pass

Note: 1. 802.11b Mode: We test all antenna's data, the data only show the antenna1 worst mode.
2. 802.11g/n Mode: We test all antenna's data, the data only show the mode MIMO worst mode.
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Tx. Spurious NVNT b 2412MHz Antl @ 30MHz-1000MHz
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4.4. ANTENNA POWER ERROR MEASUREMENT
4.41. LIMIT

Item Limits

=3mW/MHz (FHSS, form 2427 - 2470.75 MHz)
=10mW/MHz (OFDM, DSSS from2400~2483.5MHz)
=10mW (Other from 2400~2483.5MHz)

Antenna Power
Density

Antenna Power Error +20%(Base on manufacturer declare antenna power density)

4.4.3. TEST PROCEDURES

Step 1

Connect the UUT to the spectrum analyzer and use the following settings:
Center Frequency: The center frequency of the UUT test channel

RBW: 1MHz

VBW: 1MHz

Span: Wide enough to cover the total power envelope of the signal of the UUT
Detector: Peak

Trance Mode: Max Hold

Find the Peak value for the power envelope and record the frequency.
Step 2

Change the spectrum analyzer and use the following settings:

Center Frequency: Record frequency of step 1.

RBW: 1MHz

VBW: 1MHz

Span: OHz

Sweep time: enough to capture the signal burst.

Detector: RMS

Trace Mode: Single

Capture the burst signal power and record it.

4.4.4. TEST SETUP LAYOUT

OO { ,‘ -
RF In

Spectrum Analayzer EUT

4.4.5. EST DEVIATION
There is no deviation with the original standard.

4.4.6. EUT OPERATION DURING TEST
The EUT was programmed to be in continuously transmitting mode.
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4.4.7. TEST RESULT OF ANTENNA POWER ERROR

Temperature: 256°C  |Relative Humidity: |55.8% |Pressure:  [1010mbar |
. Frequency Antenng Fowef Declared Power | Tolerance (%) Upper :
Condition | Mode (MHz) (mW/MHz) (MW/MHz) Limit (%) Verdict
ANTA1 ANT2 ANT1 | ANT2
NVNT b 2412 2.776 2.728 5 -44.48 | -45.44 20 Pass
NVNT b 2442 4.467 4.415 5 -10.66 | -11.7 20 Pass
NVNT b 2472 3.845 3.896 5 -23.1 | -22.08 20 Pass
NVNT g 2412 1.684 0.536 5 -66.32 | -89.28 20 Pass
NVNT g 2442 2.152 2.179 5 -56.96 | -56.42 20 Pass
NVNT g 2472 2.026 1.961 5 -59.48 | -60.78 20 Pass
NVNT n20 2412 1.749 1.769 5 -65.02 | -64.62 20 Pass
NVNT n20 2442 2.362 2.364 5 -52.76 | -52.72 20 Pass
NVNT n20 2472 1.872 2.15 5 -62.56 | -57 20 Pass
NVNT n40 2422 1.181 1.139 4 -70.47 | -71.52 20 Pass
NVNT n40 2442 1.626 1.629 4 -59.35 | -59.28 20 Pass
NVNT n40 2462 0.927 0.929 4 -76.83 | -76.77 20 Pass
Antenna ANT1&ANT2
Frequency Power MIMO Declared ANUIE%NTZ Upper
Condition | Mode (mW/MHz) Antenna Power Limit | Verdict
(MHiz) ANT1 | ANT2 | POWer | (mWIMHz) T°'e;ance (%)
(MW/MH?z) (%)
NVNT g 2412 1.684 | 0.536 4.16 5 -16.8 20 Pass
NVNT g 2442 2.152 | 2.179 5.18 5 3.6 20 Pass
NVNT g 2472 2.026 | 1.961 5.00 5 0 20 Pass
NVNT n20 2412 1.749 | 1.769 4.77 5 -4.6 20 Pass
NVNT n20 2442 2.362 | 2.364 5.37 5 7.4 20 Pass
NVNT n20 2472 1.872 | 2.15 5.02 5 04 20 Pass
NVNT n40 2422 1.181 | 1.139 4.17 4 4.25 20 Pass
NVNT n40 2442 1.626 | 1.629 4.64 4 16 20 Pass
NVNT n40 2462 0.927 | 0.929 3.94 4 -1.5 20 Pass
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4.5. SECONDARY RADIATED EMISSIONS TEST
4.51. LIMIT

Item Limits
= 4nW (f<1GHz)
RX Spurious = -54 dBm (f<1GHz)
Emission: = 20nW (1GHz=f)
= -47 dBm (1GHz=f)

4.5.2. MEASURING INSTRUMENTS AND SETTING

Please refer to section 5 in this report. The following table is the setting of Spectrum Analyzer.

Spectrum Parameter Setting

Attenuation Auto

RB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)

VB 100 kHz (below 1GHz emissions)
1 MHz (above 1GHz emissions)

Detector Peak

Trace Max Hold

Sweep Time Auto

4.5.3. TEST PROCEDURES

1. EUT have the continuous reception mode and fixed only one channelize.
2. Setting of SA is following as RB / VB: 100 kHz (below 1GHz emissions) / 1 MHz

(above 1GHz emissions) /

AT: 10dB / Ref: 0dBm / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect

mode: Positive peak / Trace mode: Max hold

3. SA set RB: 100kHz and VB: 100kHz. Then adjust to start frequency 30MHz and
stop frequency 1000MHz. Search to mark peak reading value + cable loss shall

be less than 4nW

4. SA set RB: 1MHz and VB: 1MHz. Then adjust to start frequency 1000MHz and
stop frequency 12500MHz. Search to mark peak reading value + cable loss shall

be less than 20nW

5. If power level of lower emissions are more than 1/10 of limit (.0.4nW for f < 1GHz,

2nW for f >= 1GHz), all those are to be indicated in

the 2nd and 3rd lines. If others

are 1/10 or less more of the limit, no necessary to be indicated.

4.5.4. TEST SETUP LAYOUT

Spectrum Analayzer

4.5.6. TEST DEVIATION
There is no deviation with the original standard.

EUT
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4.5.7. EUT OPERATION DURING TEST
The EUT was programmed to be in continuously reception mode.

4.5.8. TEST RESULT

Temperature:  [25.6°C  |Relative Humidity: [55.8% |Pressure:  |1010mbar |
We test all antenna's data, the data only show the antennal worst mode.
Condition | Mode | Freduency | Range | =TS00R | Max Value | Limit * 1 \erdict
(MHz) (MHz) (&HZ) Y | (dBm/MHz) (WIMHz) | (WIMHZ)
NVNT b 2412 30-1000 887.48 -84.16 0.0038 4 Pass
NVNT b 2412 | 1000-13000 | 2440 -59.03 1.2503 20 Pass
NVNT b 2442 30-1000 801.15 -84.31 0.0037 4 Pass
NVNT b 2442 | 1000-13000 | 2428 -58.41 1.4421 20 Pass
NVNT b 2472 30-1000 916.58 -84.5 0.0035 4 Pass
NVNT b 2472 | 1000-13000 | 2404 -57.95 1.6032 20 Pass
NVNT g 2412 30-1000 942.77 -84.05 0.0039 4 Pass
NVNT g 2412 | 1000-13000 | 2440 -56.33 2.3281 20 Pass
NVNT g 2442 30-1000 905.91 -71.03 0.0789 4 Pass
NVNT g 2442 | 1000-13000 | 2404 -59.08 1.2359 20 Pass
NVNT g 2472 30-1000 910.76 -84.26 0.0037 4 Pass
NVNT g 2472 | 1000-13000 | 2404 -58.9 1.2882 20 Pass
NVNT | n20 2412 30-1000 813.76 -83.73 0.0042 4 Pass
NVNT | n20 2412 | 1000-13000 | 2476 -59.6 1.0965 20 Pass
NVNT | n20 2442 30-1000 863.23 -84.27 0.0037 4 Pass
NVNT | n20 2442 | 1000-13000 | 2428 -57.05 1.9724 20 Pass
NVNT | n20 2472 30-1000 931.13 -84.49 0.0036 4 Pass
NVNT | n20 2472 | 1000-13000 | 2440 -60.31 0.9311 20 Pass
NVNT | n40 2422 30-1000 806 -84.17 0.0038 4 Pass
NVNT | n40 2422 | 1000-13000 | 3424 -55.02 3.1477 20 Pass
NVNT | n40 2442 30-1000 929.19 -84.05 0.0039 4 Pass
NVNT | n40 2442 | 1000-13000 | 3412 -67.49 0.1782 20 Pass
NVNT | n40 2462 30-1000 958.29 -83.47 0.0045 4 Pass
NVNT | n40 2462 | 1000-13000 | 3412 -54.75 3.3497 20 Pass

Note: 1. 802.11b Mode: We test all antenna's data, the data only show the antenna1 worst mode.
2. 802.11g/n Mode: We test all antenna's data, the data only show the mode MIMO worst mode.
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4.6. TRANSMISSION ANTENNA GAIN (EIRP ANTENNA POWER) MEASUREMENT
4.6.1. LIMIT

Item Limits

=16.91dBm/MHz (FH form 2427 - 2470.75 MHz)
EIRP Power Density =22.14dBm/MHz (OFDM,DS from 2400~2483.5MHz)
=22.14dBm (Other from 2400~2483.5MHz)

4.6.2. MEASURING INSTRUMENTS AND SETTING
Please refer to section 5 in this report. The following table is the setting of spectrum analyzer.

Spectrum Parameter Setting
Attenuation Auto
RB/VB 1 MHz
Detector Peak
Trace Max Hold
Sweep Time Auto

4.6.3. TEST PROCEDURES

1. Set EUT ad measuring antenna at the same height and roughly facing each other.

2. Move the measuring antenna height up and down within £ 50cm of EUT height and
swing it to find the maximum output of the measuring antenna. The output level at
the spectrum analyzer is read sa “E*.

3. Remove the EUT from the turn table and put the replacing antenna facing to
measuring antenna at same height. Set the standard signal generator (SSG) at
same frequency and transmit on then receive the signal

4. Swing the replacing antenna give a maximum receiving level.

5. Move the measuring antenna height up and down within £ 50cm of replacing
antenna height and swing it to find the maximum receiving level.

6. Set SSG output power at Pt to give the equivalent output level of “E” or caluate
Pt with SSG output which gives the nearest of “E” and difference (+ 1dB). Record
the Pt.

7. Calculate EIRP by the formula below EIRP = Gt — L + Pt.

Gt: gain of replacing antenna (dBi)
L: feeder loss between SSG and replacing antenna
Pt: Output power of the SSG

8. If the antenna for the EUT has circular polarization, sum of V-field and H-field

will be result if measuring antenna is linear polarization.
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4.6.4. TEST SETUP LAYOUT

For EUT radiation measurement

Measuring Antenna

5 £ PPt

1.5m 14— 3m

= ..

Spectrum Analyzer

For standard antenna measurement

Standard Antenna Meaosuring Anfenna
_____ s s
T T ¥0.5m
| |
1.5m i Jm T

Spectrum Analyzer

4.6.5. TEST DEVIATION
There is no deviation with the original standard.

4.6.6. EUT OPERATION DURING TEST
The EUT was programmed to be in continuously transmitting mode.

4.6.7. RESULTS OF TRANSMISSION ANTENNA GAIN

Note: This test item will not be applied to the transmission antenna which has a gain of 2.14
dBi or less.
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4.7. TRANSMISSION RADIATION ANGLE WIDTH (3DB BEAMWIDTH) MEASUREMENT
4.7.1. LIMIT

Item Limits

360/A (If A<1; then A=1)
3dB antenna beam width A = {EIRP Power [mW]/ 16.36 for DS, OFDM} or
A = {EIRP Power [mW] /4.9 for FH}

4.7.2. MEASURING INSTRUMENTS AND SETTING

Spectrum Parameter Setting
Attenuation Auto
Span Frequency 0 MHz
RB 1 MHz
VB 1 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

4.7.3. TEST PROCEDURES

1. Set EUT and measuring antenna at the same height and roughly facing each other.

2. Set spectrum analyzer with condition in section 4.7.2 and tune reference level to
observe receving signal position.

3. Rotate directions of the EUT horizontally and ertically to find the maximum
receiving power.

4. Move the measuring antenna height up and down within £ 50cm of EUT height and
swing it to find the maximum output of measuing antenna. The output level at the
spectrum analyzer is read as “E”

5. Caluate permitted radiation angle in horizontal and vertical using EIRP
measured in another test method.

6. Calculate 3dB antenna beam width by the formula below 360/A (If A<1; then A=1).
A = {EIRP Power [mW]/ 16.36 for DS, OFDM} or
A = {EIRP Power [mW] /4.9 for FH}
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4.7.4. TEST SETUP LAYOUT

Measuring Antenna

- T P ;”m

1.5m - 3m

Spectrum Analyzer

4.7.5. TEST DEVIATION
There is no deviation with the original standard.

4.7.6. EUT OPERATION DURING TEST
The EUT was programmed to be in continuously transmitting mode.

4.7.7. TEST RESULT OF TRANSMISSION RADIATION ANGLE WIDTH (3DB BEAMWIDTH)

This test item will not be applied to the transmission antenna which has a gain of 2.14
dBi or less.
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4.8. RADIO INTERFERENCE PREVENTION CAPABILITY MEASUREMENT
4.8.1. LIMIT

Item Limits

Identification code =48 bits

4.8.2. MEASURING ID CODE SOFTWARE

Item Limits

MAC IP List MAC Scan

4.8.3. TEST PROCEDURES

1. In the case that the EUT has the function of automatically transmitting the
identification code: a. Transmit the predetermined identification codes form EUT. b.
Check the transmitted identification codes with the demodulator.

2. In the case of receiving the identification ocde: a. Transmit the
predetermined identification codes form the counterpart. b . Check if communication
is normal. c. Transmit the signals other than predetermined ID codes form
the counterpart. d. check if the EUT stops the transmission, or if it displays
that idnetification codes are different from the predetermined ones.

4.8.4. TEST SETUP LAYOUT

.
e
A
S
a O .-;r ’ O
Vs
E_J L] L} L]

PC with Net Tool
Software (et EUT's
MAC)

Peripheral EUT

4.8.5. TEST DEVIATION
There is no deviation with the original standard.

4.8.6. EUT OPERATION DURING TEST
The EUT was programmed to be in normal transmitting mode.

4.8.7. TEST RESULT OF RADIO INTERFERENCE PREVENTION CAPABILIT

Test result: CONFORM

MAC address: 00:E0:4E:88:22:56
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5.9. CARRIER SENSE CAPABILITY MEASUREMENT
5.9.1. LIMIT
EUT stop RF transmission signal after carrier inject to EUT

5.9.2. TEST PROCEDURES

1. SG adjusted the frequency as same as the EUT transmitted signal and emitted the absence of modulation from
SG and power level is (on 22.79+G-20*log(f)JdBm)(G is the antenna gain,
fis the test frequency).
2. turn off the RF signal of the SG.
3. EUT have transmitted the maximum modulation signal and fixed channelize.
4. Setting of SA :RBW/VBW=1MHz/1MHz,Span=50MHz,Sweep time=auto,
Sweep mode=continuous, Detect mode=positive peak
5. SG RF signal on.
6. EUT shall be stop the transmitted any signal and SG RF signal off, the EUT will be continuous transmitted signal.
5.9.3. TEST SETUP LAYOUT

r S 4 | T |
Attenual i Attenuator = - I—-—-—l

Signal Generator 10 dB 10 a8 EUT Peripheral
| g I
Spditt
= =
- -

Specirum Analayrer

5.9.4. TEST RESULT OF RADIO INTERFERENCE PREVENTION CAPABILIT

Temperature: 25.6 °C Relative Humidity: |55.8% Pressure: 1010mbar
Frequency
Mode (MHz2) Test Result
2422 Pass
802.11n40 2442 Pass
2462 Pass

Note: For this test just evaluate the mode which bandwidth=26MHz.
Pin=22.79+G-20*log(freq_MHz)[dBm]
Limit:100mw/m eirp.
Confirmed at -44dBm
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4.9. CONSTRUCTION PROTECTION CONFIRMATION METHOD

4.9.1. LIMIT
The high-frequency section and modulation section of the radio equipment except for

the antenna system shall not be capable of being opened easily.

4.9.2. CONFIRMATION METHOD
Enclosure:
the product structure is stuck by Special shielding cover, If you do not use a special tool, you will
not be able to open it. See below the structure:

Special shielding cover is
used on red line for cannot
be oven easilv structure.

Special shielding cover name: RTL8852BE
shielding cover type: Aluminum alloy structure
Manufacturer: SHENZHEN XGRIDS-INNOVATION CO., LTD
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APPENDIX A
PHOTOGRAPHS OF THE TEST SETUP
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APPENDIX B
PHOTOGRAPHS OF THE EUT

»
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---END OF THE REPORT---
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