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Testing Laboratory...........cccccuveeenee. : Guangdong Zhonghan Testing Technology Co., Ltd.

AdAreSS ..ooooviiiieee e : Room 104, Building 1, Yibaolai Industrial Park, Qiaotou Community,
Fuhai Street, Bao'an District, Shenzhen, Guangdong, China

Applicant's name ........ccccccoveieeennen : South Holdings Technology Co.,Limited

AdAresSs ..o : ROOM 7477/F STAR HOUSE 3 SALISBURY ROAD TSIM SHA
TSUI KL

Manufacturer's name ..................... : ShenzZhen South Digital Limited

AdAress ....cceeeeviiiieie e : 2F, Building A4, Fuying Second Industrial Zone, Jian'an Road,

Zhancheng Community, Fuhai Street, Baoan District, Shenzhen

Test specification:

Standard ........coooeieiiiiiis : FCC CFR Title 47 Part 15 Subpart C Section 15.247

Test procedure ......cccovveeeiviieeeeeenen. : KbB558074 D01 15.247 Meas Guidance v05r02
ANSI C63.10:2013

Non-standard test method ............. - N/A

This device described above has been tested by ZHT, and the test results show that the equipment under
test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested sample
identified in the report.

This report shall not be reproduced except in full, without the written approval of ZHT, this document may
be altered or revised by ZHT, personal only, and shall be noted in the revision of the document.

Product name........c.oooueeviiiiiieiiiins : Mini PC
Trademark .......cccoceveevieeiiiiiiiiieieeees o
Model/Type reference....................... : BLMP20, BLMP20-00, BLMP20-01, BLMP20-02, BLMP20-03,

BLMP20-04, BLMP20-05, BLMP20-06, BLMP20-07, BLMP20-08,
BLMP20-09, BLMP20-10, BLMP20-11, BLMP20-12, BLMP20-13,
BLMP20-14, BLMP20-15, BLMP20-16, BLMP20-17, BLMP20-18,
BLMP20-19, BLMP20-20

Model Difference ..........cccooccueeeeeeen. : BLMP20 is tested model, other models are derivative models .The
models are identical in circuit, only different on the model names. So
the test data of BLMP20 can represent the remaining models.

RAUNGS ... - Power Supply input: 100-240V~50/60Hz, 0.8A
Power Supply output: 12 V=3 A
Mini PC input: 12 V=3 A
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Guangdong, China

Tested by (name + signature) .................... © Leon Li
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2. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

FCC Partl15 (15.247) , Subpart C
Standard
- Test Item Result Remark
Fgaeft 15.203/15.247 Antenna requirement PASS
(b)(4)

FCC part 15.207 AC Power Line Conducted Emission PASS
FCC part 15.247 (b)(3) Conducted Output Power PASS
FCC part 15.247 (a)(2) Channel Bandwidth PASS

FCC part 15.247 (e) Power Spectral Density PASS
FCC part 15.247(d) Band Edge PASS
FCC part 15.205/15.209 Spurious Emission PASS

NOTE:
(1) " N/A” denotes test is not applicable in this Test Report
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2.1 TEST FACILITY

Guangdong Zhonghan Testing Technology Co., Ltd.
Add. : Room 104, Building 1, Yibaolai Industrial Park, Qiactou Community, Fuhai Street, Bao'an District,
Shenzhen, Guangdong, China

FCC Registration Number:255941
Designation Number: CN0325

IC Registered No.: 29832

CAB identifier: CN0143

2.2 MEASUREMENT UNCERTAINTY

The reported uncertainty of measurement y + 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. Item Uncertainty
1 Conducted Emission Test +1.38dB
2 RF conducted power +0.16dB
3 Conducted spurious emissions +0.21dB
4 All radiated emissions (9k-30MHz) +4.68dB
5 All radiated emissions (<1G) +4.68dB
6 All radiated emissions (>1G) +4.89dB
7 Temperature +0.5°C
8 Humidity 2%

9 Occupied Bandwidth +4.96%

& 0755-27782934 X admin@zht-lab.cn & http://www.zht-lab.cn



‘ )
Project No.: ZHT-240719014E-2
ZHONGHAN Page 8 of 92

3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

Product Name: Mini PC

Test Model No.: BLMP20

Hardware Version: V1.0

Software Version: V1.0

Sample(s) Status: Engineer sample

Channel numbers: 802.11h/802.11g /802.11n(HT20):11, /802.11n(HT40):7

802.11b/802.11g /802.11n(HT20): 2412-2462MHz/802.11n(HT40):

Operation Frequency: 2422-2452MHz

Channel separation: 5MHz
IEEE 802.11b: DQPSK/DBPSK/DSSS/CCK
Modulation technology: IEEE 802.11g: QPSK/BPSK/16QAM/64QAM/OFDM
IEEE 802.11n: QPSK/BPSK/16QAM/64QAM/OFDM
Antenna Type: FPC antenna
Antenna gain: 2.64dBi
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Operation Frequency each of channel

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
1 2412MHz 4 2427MHz 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 2452MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the
middle frequency, and the highest frequency of channel were selected to perform the test, and the selected

channel see below:

Test channel

Frequency (MHz)

802.11b/802.11g/802.11n(HT20)

Lowest channel

2412MHz
Middle channel 2437MHz
Highest channel 2462MHz

Test channel

Frequency (MHz)

802.11n(HT40)

Lowest channel

2422MHz
Middle channel 2437MHz
Highest channel 2452MHz

3.2 DESCRIPTION OF TEST MODES

We have verified the construction and function in typical operation. All the test modes were carried
out with the EUT in transmitting operation, which was shown in this test report and defined as

follows:
Pre-scan all kind of data rate in lowest channel, and found the follow list which it was worst case.
Mode 802.11b 802.11g 802.11n(HT20) 802.11n(HT40)
Data rate 1Mbps 6Mbps 6.5Mbps 13.5Mbps
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3.3 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Conducted Emission

EUT L EUT
(Power Supply) (Mini PC)

Radiated Emission

EUT L EUT
(Power Supply) (Mini PC)

3.4 DESCRIPTION OF SUPPORT UNITS(CONDUCTED MODE)

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

Item Equipment Mfr/Brand Model/Type No. Series No. Note
El | MiniPC UL SRR Ll BLMP20 / EUT
Limited
Dongguan Bestgk Smark i
E2 |Power Supply Tachnology Co., Ltd K-A141203000US EUT
Item | Shielded Type Ferrite Core Length Note

Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
) For detachable type 1/0O cable should be specified the length in cm in TLengths column.
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Item Equipment Manufacturer Model Serial No. Last Cal. Next Cal.
1 Receiver R&S ESCI 100874 May 10, 2024 | May 09, 2025
2 Loop antenna EMCI LAP600 272 May 10, 2024 | May 09, 2025
3 Amplifier Schwarzbeck BBV 9743 B 00378 May 10, 2024 | May 09, 2025
4 Amplifier Schwarzbeck BBV 9718 B 00040 May 10, 2024 | May 09, 2025
5 Bilog Antenna Schwarzbeck VULB9162 00498 May 28, 2024 | May 27, 2025
6 Horn Antenna Schwarzbeck BBHA9120D 02623 May 16, 2024 | May 15, 2025
7 Horn Antenna A.H.SYSTEMS SAS574 588 May 10, 2024 | May 09, 2025
8 Amplifier AEROFLEX | 100KHz-40GHz 097 May 10, 2024 | May 09, 2025
9 Spectrum Analyzer R&S FSV40 101413 Aug. 04, 2023 | Aug. 03, 2024

10 w5 Anecholc EMToni 9mémém / Nov. 25, 2021 | Nov. 24, 2024
Chamber

11 Spectrum Analyzer KEYSIGHT N9020A MY53420208 | May 10, 2024 | May 09, 2025

WIDBAND RADIO

12 | COMMUNICATION R&S CMW500 109863 May 10, 2024 | May 09, 2025
TESTER

13 Single Generator Agilent N5182A MY48180575 | May 10, 2024 | May 09, 2025

14 Power Sensor MWRFtest MW100-RFCB / May 10, 2024 | May 09, 2025

15 | gagfier Amplitier EMToni 2m3m3m / Nov. 25, 2021 | Nov. 24, 2024

Shielding Room
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Equipment Manufacturer| Model Serial No. Last Cal. Next Cal.
Receiver R&S ESCI 100874 May 10, 2024 | May 09, 2025
LISN R&S ENV216 102794 May 10, 2024 | May 09, 2025
ISN CAT 6 Schwarzbeck | NTFM 8158 00318 May 10, 2024 | May 09, 2025
ISN CAT 5 Schwarzbeck | CAT5 8158 00343 May 10, 2024 | May 09, 2025
Capacitive Voltage Probe | Schwarzbeck | CVP 9222 C 00101 May 10, 2024 | May 09, 2025
Current Transformer Clamp | Schwarzbeck | SW 9605 | SW9605 #209 | May 10, 2024 | May 09, 2025
CE Shielding Room EMToni 9Im4m3m / Nov. 25, 2021 | Nov. 24, 2024
Conducted Test equipment
ltem Equipment Manufacturer Model Serial No. Last Cal. Next Cal.
1 Slnaaniul R&S FSV40 101413 May 10, 2024 | May 09, 2025
Analyzer
2 Sl KEYSIGHT N9020A MY53420208 | May 10, 2024 | May 09, 2025
Analyzer
3 Power Sensor MWRFtest MW100-RFCB / May 10, 2024 | May 09, 2025
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4. EMC EMISSION TEST

4.1 CONDUCTED EMISSION MEASUREMENT

Test Requirement: FCC Part15 C Section 15.207

Test Method: ANSI C63.10:2013

Test Frequency Range: 150KHz to 30MHz

Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto

4.1.1 POWER LINE CONDUCTED EMISSION Limits

Limit (dBuV)
FREQUENCY (MHz) Standard
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 * FCC
0.50 -5.0 56.00 46.00 FCC
5.0 -30.0 60.00 50.00 FCC

Note:
(1) *Decreases with the logarithm of the frequency.

4.1.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

4.1.3 DEVIATION FROM TEST STANDARD
No deviation

& 0755-27782934 X admin@zht-lab.cn & http://www.zht-lab.cn
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4.1.4 TEST SETUP

Support

Receiver | !
- L3m | Equipment

~—  Ground ReferencePlane

4.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has
been programmed to continuously transmit during test. This operating condition was tested and used to
collect the included data.

& 0755-27782934 X admin@zht-lab.cn & http://www.zht-lab.cn
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4.1.6 test result

Temperature: 24.3°C Relative Humidity : 50%
Pressure: 101kPa Phase : L
Test Voltage: AC 120V/60Hz
80.0 dBuV
70
60 Conduction { QF)
50 Conduction { AVG )
[ —
10 | Mﬂwfﬂ |
% .,
30 WWWWN - A“«MM
' s
20 M \“‘MM ] peak
o
“avG
10
0.0
0.150 0.500 (MHz) 5.000 30.000
Frequency | Reading | Factor | Level Limit  |Margin
No- | " MHz) | @Bw) | (@B) | @Buv) | (@Buv) | (aB) Do |P/F| Remark
1 0.1544 45.47 9.89 5536 @ 6576 |-1040 QP | P
2 0.1544 16.34 9.89 2623 | 5576 |-29.53| AVG | P
3*| 0.1680 4597 9.90 5587 | 6508 |-919 | QP |P
4 0.1680 27.35 9.90 3725 | 5506 |-1781 AVG | P
5 0.1905 4235 9.91 5226 | 64.01 |-1175 QP | P
6 0.1905 28.57 9.91 3848 | 54.01 |-15653 AVG | P
7 0.2310 36.47 9.92 4639 | 6241 |-1602| QP [P
8 0.2310 17.00 9.92 26.92 | 5241 |-2549| AVG | P
9 0.2580 36.06 9.93 4599 | 6150 |-1551| QP [P
10 0.2580 20.15 9.93 3008 @ 51.50 |-2142 AVG | P
11 3.6870 2923 | 10.09 | 39.32 | 56.00 [-1668) QP | P
12 3.6870 2205 | 10.09 | 3214 | 46.00 |(-13.86| AVG | P
Notes:
1.An initial pre-scan was performed on the line and neutral lines with peak detector.
2.Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3.Mesurement Level = Reading level + Correct Factor
4.The test data shows only the worst case 802.11b mode ( Low Channel:2412MHz ).
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Temperature: 24.3°C Relative Humidity : 50%
Pressure: 101kPa Phase : N
Test Voltage: AC 120V/60Hz
80.0 dBuV
70
\ Conduction { QP)
60 —
50 : Conduction { AVG)
o,
1
40
w |4l b ' RUS . |
T MW\ N W MM
g
20 _ _ wm J"AWM v M
d " )] L /J R
0.0
0.150 0.500 [MHz) 5.000 30.000
Frequency | Reading | Factor | Level Limit |Margin
No- | " MHz) | @Bwv) | (@B) | (dBuv) | (dBuv) | (dB) | = |P/F| Remark
1*| 01507 48.01 9.89 5790 | 6596 |-8.06| QP | P
2 0.1507 27.64 9.89 37.53 | 55.96 |-18.43| AVG | P
3 0.1905 39.55 9.91 4946 | 64.01 |-1455| QP | P
4 0.1905 20.50 9.91 30.41 54.01 |-23.60| AVG | P
5 0.2084 34.82 9.91 4473 | 63.27 |-1854| QP | P
6 0.2084 17.92 9.91 27.83 | 5327 |-25.44| AVG | P
7 0.2220 31.79 9.92 41.7 62.74 |-21.03| QP | P
8 0.2220 12.20 9.92 2212 | 5274 |-3062| AVG | P
9 0.2580 33.34 9.93 43.27 | 6150 |-1823| QP | P
10 0.2580 19.26 9.93 29.19 | 51.50 |-22.31| AVG | P
11 0.4874 31.74 | 10.01 | 4175 | 5621 |-1446| QP |P
12 0.4874 26.95 | 10.01 36.96 | 46.21 |-925| AVG | P
Notes:
1.An initial pre-scan was performed on the line and neutral lines with peak detector.
2.Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3.Mesurement Level = Reading level + Correct Factor
4.The test data shows only the worst case 802.11b mode ( Low Channel:2412MHz).
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Test Requirement:

FCC Part15 C Section 15.209

Test Method:

ANSI| C63.10:2013

Test Frequency Range:

9kHz to 25GHz

Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Value
9KHz-150KHz Quasi-peak | 200Hz 600Hz Quasi-peak
150KHz-30MHz | Quasi-peak 9KHz 30KHz | Quasi-peak
30MHz-1GHz Quasi-peak | 100KHz | 300KHz | Quasi-peak
Peak 1MHz 3MHz Peak
Above 1GHz
Peak 1MHz 10Hz Average

4.2.1 RADIATED EMISSION LIMITS

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
LIMITS OF RADIATED EMISSION MEASUREMENT
Limit (dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uv/m).

4.2.2 TEST PROCEDURE
Below 1GHz test procedure as below:

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoiccamber. The table was rotated 360 degrees to determine the position of the highest
radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of avariable-height antenna tower.
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c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1meter) and the rotatable table was turned from O degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not
have 10dBmargin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.

Above 1GHz test procedure as below:

g. Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic
Chamber and change form table 0.8 meter to 1.5 meter( Above 18GHz the distance is 1 meter and table
is 1.5 meter).

h. Test the EUT in the lowest channel ,the middle channel ,the Highest channel

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

4.2.3 DEVIATION FROM TEST STANDARD
No deviation

4.2.4 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

«— M Ammplifier

EUT
—

: Analyzer
e

o
I
3
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(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

E i T
- 3m —
Turntable : :

Imto4m
Spectrum \ EUT|
Analyzer D— IOBm j
| _F
E—

Ground Plane

Coaxial Cable

(C) Radiated Emission Test-Up Frequency Above 1GHz

Turntable

\

Spectrum
Analyzer

/
Ground Plane A /

Coaxial Cable

4.2.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

4.2.6 TEST RESULTS

Between 9KHz — 30MHz

The emission from 9 kHz to 30MHz was pre-tested and found the result was 20dB lower than the limit,

and according to 15.31(0) & RSS-Gen 6.13, the test result no need to reported.
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Between 30MHz — 1GHz

Temperature : 25.1°C Relative Humidity : 50%
Pressure : 101kPa Polarization : Horizontal
Test Voltage : AC 120V

80.0 dBu¥/m

70

60

FOC Part 16C [30MHz-1GHz)
50

a4 Pl 1o
Moo

30 lj

T

10

0.0
30.000 60.00 (MHz) 300.00 1000.000

Frequency | Reading | Factor | Level Limit |Margin
(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

46.5030 27.38 -9.07 18.31 4000 |-2169| QP
* 51.1210 27.67 -8.85 18.82 40.00 |-21.18| QP
55.2207 27.10 -9.31 17.79 4000 |-2221| QP
62.2128 27.66 -10.54 17.12 40.00 |-2288| QP
68.6310 29.73 -12.60 17.13 40.00 |-2287| QP
72.0841 29.38 -13.36 16.02 40.00 |-2398| QP

Detector

ol bs|lw| M=
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Temperature : 25.1°C Relative Humidity : 50%
Pressure : 101kPa Polarization : Vertical
Test Voltage : AC 120V
80.0 dBuV/m

70

60

FOC Part 16C [30MHz-1GH=z)

50

T roan
LU e L g

30 =

b1
20 A ‘-“.- . MMMWW
me
10
0.0
30.000 60.00 (MHz) 300.00 1000.000
No. Frequency | Reading | Factor | Level Limit |Margin Detector

(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1* 39.0242 35.31 -9.87 25.44 40.00 |-1456| QP
2 44 9004 29.23 -9.23 20.00 40.00 |-20.00, QP
3 50.4090 31.26 -8.78 22.48 4000 |-17.52| QP
4 51.6613 29.94 -8.91 21.03 40.00 |-18.97| QP
5

6

57.7961 30.77 -9.60 21.17 4000 |-18.83| QP
62.4313 30.95 -10.61 20.34 40.00 |-1966| QP

Remarks:

1.Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2.The emission levels of other frequencies are very lower than the limit and not show in test report.
3.The test data shows only the worst case 802.11b mode ( Low Channel:2412MHz).
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1GHz~25GHz
Frequency Meter Prc—;n—_ampl Cable [ Antenna | Emission Limits Margin | Detect
Polar Reading ifier Loss Factor Level or
M1 Hn | @) | @B | ©@B) | @) | @suvim) | CBNVT | ey | Type
802.11b
Low Channel:2412MHz
V 4824.00 56.05 30.55 5.77 24.66 55.93 74 -18.07 Pk
\Y 4824.00 43.72 30.55 5.77 24.66 43.6 54 -10.4 AV
H 4824.00 55.81 30.33 6.32 24.55 56.35 74 -17.65 Pk
H 4824.00 43.22 30.33 6.32 24.55 43.76 54 -10.24 AV
Middle Channel:2437MHz
Vv 4874.00 55.03 30.55 5.77 24.66 54.91 74 -19.09 Pk
\Y 4874.00 43.99 30.55 5.77 24.66 43.87 54 -10.13 AV
H 4874.00 59.32 30.33 6.32 24.55 59.86 74 -14.14 Pk
H 4874.00 42.89 30.33 6.32 24.55 43.43 54 -10.57 AV
High Channel:2462MHz
\Y; 4924.00 55.95 30.55 5.77 24.66 55.83 74 -18.17 Pk
\Y 4924.00 41.72 30.55 5.77 24.66 41.6 54 -12.4 AV
H 4924.00 55.77 30.33 6.32 24.55 56.31 74 -17.69 Pk
H 4924.00 41.34 30.33 6.32 24.55 41.88 54 -12.12 AV
802.11g
Low Channel:2412MHz
Vv 4824.00 57.2 30.55 5.77 24.66 57.08 74 -16.92 Pk
\Y 4824.00 41.85 30.55 5.77 24.66 41,73 54 -12.27 AV
H 4824.00 56.91 30.33 6.32 24.55 57.45 74 -16.55 Pk
H 4824.00 41.98 30.33 6.32 24.55 42,52 54 -11.48 AV
Middle Channel:2437MHz
\Y 4874.00 57.7 30.55 5.77 24.66 57.58 74 -16.42 Pk
\Y 4874.00 41.34 30.55 5.77 24.66 41,22 54 -12.78 AV
H 4874.00 55.86 30.33 6.32 24.55 56.4 74 -17.6 Pk
H 4874.00 42.17 30.33 6.32 24.55 42.71 54 -11.29 AV
High Channel:2462MHz
Vv 4924.00 57.04 30.55 5.77 24.66 56.92 74 -17.08 Pk
\Y 4924.00 41.18 30.55 5.77 24.66 41.06 54 -12.94 AV
H 4924.00 56.58 30.33 6.32 24.55 57.12 74 -16.88 Pk
H 4924.00 41 30.33 6.32 24.55 41.54 54 -12.46 AV
802.11n 20
Low Channel:2412MHz
vV 4824.00 58.8 30.55 5.77 24.66 58.68 74 -15.32 Pk
\Y 4824.00 44.99 30.55 5.77 24.66 44,87 54 -9.13 AV
H 4824.00 57.61 30.33 6.32 24.55 58.15 74 -15.85 Pk
H 4824.00 41.95 30.33 6.32 24.55 42.49 54 -11.51 AV
Middle Channel:2437MHz
\Y 4874.00 55.27 30.55 5.77 24.66 55.15 74 -18.85 Pk
Vv 4874.00 43.36 30.55 5.77 24.66 43.24 54 -10.76 AV
H 4874.00 59.95 30.33 6.32 24.55 60.49 74 -13.51 Pk
4874.00 44.26 30.33 6.32 24.55 44.8 54 -9.2 AV
High Channel:2462MHz
V 4924.00 56.8 30.55 5.77 24.66 56.68 74 -17.32 Pk
\Y 4924.00 41.24 30.55 5.77 24.66 41.12 54 -12.88 AV
H 4924.00 55.24 30.33 6.32 24.55 55.78 74 -18.22 Pk
H 4924.00 42.96 30.33 6.32 24.55 43.5 54 -10.5 AV
802.11n 40
Low Channel:2422MHz
\Y 4844.00 55.98 30.55 5.77 24.66 55.86 74 -18.14 Pk
\Y 4844.00 41.15 30.55 5.77 24.66 41.03 54 -12.97 AV
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H 4844.00 56.3 30.33 6.32 2455 56.84 74 -17.16 Pk
H 4844.00 41.99 30.33 6.32 24.55 42.53 54 -11.47 AV
Middle Channel:2437MHz
\VJ 4874.00 56.37 30.55 5.77 24.66 56.25 74 -17.75 Pk
\VJ 4874.00 41.31 30.55 5.77 24.66 41.19 54 -12.81 AV
H 4874.00 55.65 30.33 6.32 24.55 56.19 74 -17.81 Pk
H 4874.00 44,59 30.33 6.32 24.55 45,13 54 -8.87 AV
High Channel:2452MHz
\Y 4904.00 56.78 30.55 5.77 24.66 56.66 74 -17.34 Pk
V 4904.00 41.9 30.55 5.77 24.66 41.78 54 -12.22 AV
H 4904.00 59.29 30.33 6.32 24.55 59.83 74 -14.17 Pk
H 4904.00 41.6 30.33 6.32 24.55 42.14 54 -11.86 AV
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,

Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.

3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value

has no need to be reported.

4.For above 1GHz, the test result of peak was 20dB below to the limit of peak, which can be compliant to the
average limit, so just peak value was recorded.
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5. RADIATED BAND EMISSIONMEASUREMENT

5.1 TEST REQUIREMENT:

Test Requirement: FCC Part15 C Section 15.209 and 15.205
Test Method: ANSI C63.10: 2013
Test Frequency Range: All of the restrict bands were tested, only the worst band’s (2310MHz to

2500MHz) data was showed.

Test site: Measurement Distance: 3m

Receiver setup: Frequency Detector RBW VBW Value
Above Peak 1MHz 3MHz Peak
1GHz Average 1IMHz 3MHz Average

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Class B (dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

() The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uv/m).

5.2 TEST PROCEDURE
Above 1GHz test procedure as below:

a. 1. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter camber.
The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rota table was turned from 0 degrees to 360 degrees to find
the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not
have 10dBmargin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reportedin a data sheet.

g. Test the EUT in the lowest channel,the Highest channel

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

5.3 DEVIATION FROM TEST STANDARD
No deviation
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5.4 TEST SETUP

Radiated Emission Test-Up Frequency Above 1GHz

Turntable

. S

Spectrum
Analyzer

/
Ground Plane A /

Coaxial Cable

5.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special operating
condition is specified in the follows during the testing.
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5.6 TEST RESULT

Polar Frequenc Metgr Pre'z-' Cable | Antenna | Emission Limit | Margi | Detec
(HIV) \ Reading | amplifier | Loss Factor level (dBuv n tor Result
(MHz) (dBuV) (dB) (dB) (dB/m) | (dBuV/m) /m) (dB) Type
Low Channel 2412MHz
H 2390.00 61.71 30.22 4.85 23.98 60.32 74.00 | -13.68 PK PASS
H 2390.00 48.86 30.22 4.85 23.98 47.47 54.00 | -6.53 AV PASS
H 2400.00 59.84 30.22 4.85 23.98 58.45 74.00 | -15.55 PK PASS
H 2400.00 48.00 30.22 4.85 23.98 46.61 54.00 | -7.39 AV PASS
\Y; 2390.00 60.40 30.22 4.85 23.98 59.01 74.00 | -14.99 PK PASS
V 2390.00 46.83 30.22 4.85 23.98 45.44 54.00 | -8.56 AV PASS
\Y; 2400.00 59.94 30.22 4.85 23.98 58.55 74.00 | -15.45 PK PASS
\Y; 2400.00 46.65 30.22 4.85 23.98 45.26 54.00 | -8.74 AV PASS
505110 High Channel 2462MHz
H 2483.50 61.17 30.22 4.85 23.98 59.78 74.00 | -14.22 | AV PASS
H 2483.50 47.28 30.22 4.85 23.98 45.89 54.00 | -8.11 PK PASS
H 2500.00 60.82 30.22 4.85 23.98 59.43 74.00 | -14.57 | AV PASS
H 2500.00 47.95 30.22 4.85 23.98 46.56 54.00 | -7.44 PK PASS
Vv 2483.50 60.38 30.22 4.85 23.98 58.99 74.00 | -15.01 | AV PASS
V 2483.50 47.12 30.22 4.85 23.98 45.73 54.00 | -8.27 PK PASS
\Y; 2500.00 62.34 30.22 4.85 23.98 60.95 74.00 | -13.05 | AV PASS
\Y; 2500.00 47.50 30.22 4.85 23.98 46.11 54.00 | -7.89 AV PASS
Low Channel 2412MHz
H 2390.00 61.90 30.22 4.85 23.98 60.51 74.00 | -13.49 PK PASS
H 2390.00 48.25 30.22 4.85 23.98 46.86 54.00 | -7.14 AV PASS
H 2400.00 62.82 30.22 4.85 23.98 61.43 74.00 | -12.57 PK PASS
H 2400.00 48.76 30.22 4.85 23.98 47.37 54.00 | -6.63 AV PASS
V 2390.00 62.82 30.22 4.85 23.98 61.43 74.00 | -12.57 PK PASS
\Y; 2390.00 47.20 30.22 4.85 23.98 45.81 54.00 | -8.19 AV PASS
V 2400.00 60.51 30.22 4.85 23.98 59.12 74.00 | -14.88 PK PASS
\Y 2400.00 47.57 30.22 4.85 23.98 46.18 54.00 | -7.82 AV PASS
LR lY High Channel 2462MHz
H 2483.50 60.04 30.22 4.85 23.98 58.65 74.00 | -15.35 PK PASS
H 2483.50 47.83 30.22 4.85 23.98 46.44 54.00 | -7.56 AV PASS
H 2500.00 60.01 30.22 4.85 23.98 58.62 74.00 | -15.38 PK PASS
H 2500.00 48.77 30.22 4.85 23.98 47.38 54.00 | -6.62 AV PASS
vV 2483.50 61.45 30.22 4.85 23.98 60.06 74.00 | -13.94 PK PASS
vV 2483.50 46.64 30.22 4.85 23.98 45.25 54.00 | -8.75 AV PASS
\Y 2500.00 60.45 30.22 4.85 23.98 59.06 74.00 | -14.94 PK PASS
\Y 2500.00 47.30 30.22 4.85 23.98 45.91 54.00 | -8.09 AV PASS
Low Channel 2412MHz
H 2390.00 61.10 30.22 4.85 23.98 59.71 74.00 | -14.29 PK PASS
H 2390.00 47.29 30.22 4.85 23.98 45.90 54.00 | -8.10 AV PASS
H 2400.00 61.82 30.22 4.85 23.98 60.43 74.00 | -13.57 PK PASS
H 2400.00 47.37 30.22 4.85 23.98 45.98 54.00 | -8.02 AV PASS
\Y 2390.00 61.75 30.22 4.85 23.98 60.36 74.00 | -13.64 PK PASS
\Y 2390.00 46.66 30.22 4.85 23.98 45.27 54.00 | -8.73 AV PASS
802.11n2 \Y 2400.00 62.13 30.22 4.85 23.98 60.74 74.00 | -13.26 PK PASS
0 V 2400.00 46.68 30.22 4.85 23.98 45.29 54.00 | -8.71 AV PASS
High Channel 2462MHz
H 2483.50 60.84 30.22 4.85 23.98 59.45 74.00 | -14.55 PK PASS
H 2483.50 48.89 30.22 4.85 23.98 47.50 54.00 | -6.50 AV PASS
H 2500.00 60.08 30.22 4.85 23.98 58.69 74.00 | -15.31 PK PASS
H 2500.00 47.46 30.22 4.85 23.98 46.07 54.00 | -7.93 AV PASS
\Y 2483.50 60.51 30.22 4.85 23.98 59.12 74.00 | -14.88 PK PASS
\ 2483.50 48.46 30.22 4.85 23.98 47.07 54.00 | -6.93 AV PASS
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\% 2500.00 61.47 30.22 4.85 23.98 60.08 74.00 | -13.92 PK PASS
V 2500.00 47.25 30.22 4.85 23.98 45.86 54.00 | -8.14 AV PASS
Low Channel 2422MHz
H 2390.00 62.19 30.22 4.85 23.98 60.80 74.00 | -13.20 PK PASS
H 2390.00 46.73 30.22 4.85 23.98 45.34 54.00 | -8.66 AV PASS
H 2400.00 62.19 30.22 4.85 23.98 60.80 74.00 | -13.20 PK PASS
H 2400.00 48.99 30.22 4.85 23.98 47.60 54.00 | -6.40 AV PASS
V 2390.00 60.27 30.22 4.85 23.98 58.88 74.00 | -15.12 PK PASS
V 2390.00 48.34 30.22 4.85 23.98 46.95 54.00 | -7.05 AV PASS
V 2400.00 59.11 30.22 4.85 23.98 57.72 74.00 | -16.28 PK PASS
802.11n V 2400.00 46.84 30.22 4.85 23.98 45.45 54.00 | -8.55 AV PASS
40 High Channel 2452MHz
H 2483.50 61.10 30.22 4.85 23.98 59.71 74.00 | -14.29 PK PASS
H 2483.50 47.90 30.22 4.85 23.98 46.51 54.00 | -7.49 AV PASS
H 2500.00 60.18 30.22 4.85 23.98 58.79 74.00 | -15.21 PK PASS
H 2500.00 48.75 30.22 4.85 23.98 47.36 54.00 | -6.64 AV PASS
V 2483.50 61.59 30.22 4.85 23.98 60.20 74.00 | -13.80 PK PASS
V 2483.50 48.61 30.22 4.85 23.98 47.22 54.00 | -6.78 AV PASS
V 2500.00 61.62 30.22 4.85 23.98 60.23 74.00 | -13.77 PK PASS
V 2500.00 48.21 30.22 4.85 23.98 46.82 54.00 | -7.18 AV PASS
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit
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6. POWER SPECTRAL DENSITY TEST

Test Requirement: FCC Partl5 C Section 15.247 (e)

Test Method: KDB558074 D0115.247 Meas Guidancev05r02

6.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

Section Test Item Limit Frequency Range Result
(MHz)
15.247 Power Spectral Density 8dBm/3kHz 2400-2483.5 PASS

6.2 TEST PROCEDURE

. Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.

. Set the RBW to: 3 kHz < RBW < 100 kHz.

. Set the VBW 2= 3 x RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

© 00 N o o b~ WN P

. Use the peak marker function to determine the maximum amplitude level within the RBW.

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

6.3 DEVIATION FROM STANDARD

No deviation.

6.4 TEST SETUP

EUT SPECTRUM
ANALYZER

6.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special operating
condition is specified in the follows during the testing.
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Temperature :

25.9°C

Relative Humidity :  |52%

Pressure :

101kPa

Test Voltage

AC 120V

Please refer to APPENDIX WIFI
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7. CHANNEL BANDWIDTH

Test Requirement: FCC Partl15 C Section 15.247 (a)(2)

Test Method: KDB558074 D0115.247 Meas Guidancev05r02

7.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

] o Frequency Range
Section Test ltem Limit Result
(MHz)
>= 500KHz
15.247(a)(2) Bandwidth / 2400-2483.5 PASS
(6dB bandwidth)

7.2 TEST PROCEDURE

. Set RBW =100 kHz.

. Set the video bandwidth (VBW) = 3 xRBW.
. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

N o 0ok~ WODN R

. Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the

maximum level measured in the fundamental emission.

7.3 DEVIATION FROM STANDARD

No deviation.

7.4 TEST SETUP

EUT SPECTRUM
ANALYZER

7.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.
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Temperature : 25.8°C Relative Humidity :  |52%
Pressure : 101kPa Test Voltage AC 120V
Test Mode TX Mode

Please refer to APPENDIX WIFI
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8. OUTPUT POWER TEST

Test Requirement: FCC Partl15 C Section 15.247 (b)(3)

Test Method: KDB558074 D0115.247 Meas Guidancev05r02

8.1 APPLIED PROCEDURES/LIMIT

FCC Part15 (15.247) , Subpart C

Frequency Range
Section Test Item Limit Result
(MHz)
15.247(0)(3) - A5 STl 1 watt or 30dBm 2400-2483.5 PASS
Power
8.2 TEST PROCEDURE
a. The EUT was directly connected to the Spectrum analyzer
8.3 DEVIATION FROM STANDARD
No deviation.
8.4 TEST SETUP
EUT SPECTRUM
ANALYZER

8.5 EUT OPERATION CONDITIONS

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

2. Set the spectrum analyzer: RBW = 1MHz. VBW =3MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

8.6 TEST RESULT

Temperature : 25.3°C Relative Humidity :  |55%
Pressure : 101kPa Test Voltage : AC 120V

Please refer to APPENDIX WIFI
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9. CONDUCTED BAND EDGE AND SPURIOUS EMISSION

Test Requirement: FCC Partl15 C Section 15.247 (d)

Test Method: KDB558074 D0115.247 Meas Guidancev05r02

9.1 APPLICABLE STANDARD

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 20dB below
that in the 100kHz bandwidth within the band that contains the highest level of the desired power, In addition,
radiated emissions which fall in the restricted bands, as defined in§15.205(a), must also comply with the
radiated emission limits specified in15.209(a).

9.2 TEST PROCEDURE

Using the following spectrum analyzer setting:

A) Set the RBW = 100KHz.

B) Set the VBW = 300KHz.
C) Sweep time = auto couple.
D) Detector function = peak.
E) Trace mode = max hold.

F) Allow trace to fully stabilize.

9.3 DEVIATION FROM STANDARD

No deviation.

9.4 TEST SETUP

EUT SPECTRUM
ANALYZER

9.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

9.6 TEST RESULTS

Please refer to APPENDIX WIFI
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10. ANTENNA REQUIREMENT

Standard requirement: FCC Partl15 C Section 15.203 /247(b)(4)

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

15.247(b) (4) requirement:

(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of antennas
with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section, 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 in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

EUT Antenna:
The antenna is FPC antenna, the best case gain of the antenna is 2.64dBi, reference to the appendix Il for details
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11. APPENDIX WIFI

11.1 DUTY CYCLE

b 2412 89.12 0.5 0.12
b 2437 89.13 0.5 0.12
b 2462 89.02 0.51 0.12
g 2412 57.38 2.41 0.74
g 2437 57.63 2.39 0.74
g 2462 57.63 2.39 0.74
n20 2412 55.7 2.54 0.79
n20 2437 55.95 2.52 0.79
n20 2462 55.7 2.54 0.79
n40 2422 38.65 4.13 1.59
n40 2437 38.41 4.16 1.59
n40 2452 38.41 4.16 1.59
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Test Graphs

Duty Cycle NVNT b 2412MHz Antl

L Keyeight Spectrum Analyzer - Swept SA N
RL ] RF [s0 ac | | | SENSE:INT] [ | 01:44:16 PMJul 22, 2024
[Center Freq 2.412000000 GHz | . Avg Type: Log-Pwr TRASEL 2345 8
PNO: Fast +~»— Trig: FreeRun TYPE| WitAHA
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 3.390 ms|
Ref Offset 2.03 dB
I1Lo dBidiv_ Ref 20.00 dBm -4.55 dBm
)
| | |
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3 N t 12.58 ms 3.66 dBm
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MSG‘ |STATUS|
Duty Cycle NVNT b 2437MHz Antl
L Keyeight Spectrum Analyzer - Swept SA N
RL ] RF [s0 ac | | | SENSE:INT] [ | 01:53:29 PMJul 22, 2024
[Center Freq 2.437000000 GHz | . Avg Type: Log-Pwr TRASEL 2345 8
PNO: Fast +~»— Trig: FreeRun TYPE| WitAHA
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 1.250 ms|
Ref Offset 2.04 dB
I1Lo dBidiv_ Ref 20.00 dBm -1.66 dBm
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MSG |STATUS|
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Duty Cycle NVNT b 2462MHz Antl

. Keysight Spectrum Analyzer - Swept SA R
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:07:56 PMJul 22, 2024
[Center Freq 2.462000000 GHz | ) Avg Type: Log-Pwr TRACE[1/23 45 6
PNO: Fast —»— Trig: FreeRun TYPE|W:
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.670 ms
10de/dv__Ref 20.00 dBm 5.20 dBm
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o[ \ T \ ! 1
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MEG‘ |STATUS|

Duty Cycle NVNT g 2412MHz Antl

Lo @ s

| | SENSE:INT] [ 02:12:54 PMJul 22, 2024

| Keysight Spectrum Analyzer - Swept SA
RL [ RF__[500 AcC |
[Center Freq 2.412000000 GHz

[
| Avg Type: Log-Pwr TRACE 3456

PNO: Fast —»— Trig: FreeRun TVPE| Wi A
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 1.440 ms
10de/dy__Ref 20.00 dBm -0.10 dBm
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MSG |STATUS|
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Duty Cycle NVNT g 2437MHz Antl
' Keysight Spectrum Analyzer - Swept SA =R
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:24:45 PMJul 22, 2024
[Center Freq 2.437000000 GHz | ) Avg Type: Log-Pwr TRACE[1/23 45 6
PNO: Fast —»— Trig: FreeRun TYPE| WY
IFGain:Low #Atten: 30 dB DET|P
Mkr1 1.080 ms
Ref Offset 2.04 dB
10deidy__Ref 20.00 dBm -2.61 dBm
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MSG ISTATUS
Duty Cycle NVNT g 2462MHz Antl
' Keysight Spectrum Analyzer - Swept SA (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:26:12 PMJul 22, 2024
[Center Freq 2.462000000 GHz | . Avg Type: Log-Pwr TRASEL 2345 6
PNO: Fast —»— Trig: FreeRun TYPE| WY
IFGain:Low #Atten: 30 dB DET|P
Ref Offset 2.03 dB Mkr1 1.610 ms
10de/dy__Ref 20.00 dBm -16.73 dBm
Ly
100 !
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| M FUNCTION WIDTH
1.610 ms -16.73 dBm
2610 ms -10.22 dBm
3.970 ms -2.30 dBm
i ] b =
MSG ISTATUS
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Duty Cycle NVNT n20 2412MHz Ant1

' Keysight Spectrum Analyzer - Swept SA (|- el
RL ] RF [s0 ac | | | SENSE:INT] | 02:32:17 PMJul 22, 2024
[Center Freq 2.412000000 GHz | . Avg Type: Log-Pwr TRASEL 2345 6
PNO: Fast —»— Trig: FreeRun TYPE| WY
IFGain:Low #Atten: 30 dB DET|P
Ref Offset 2.03 dB Mkr1 1.910 ms
10de/dy__Ref 20.00 dBm -2.25 dBm
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MSG ISTATUS

Duty Cycle NVNT n20 2437MHz Antl

' Keysight Spectrum Analyzer - Swept SA (|- el
RL RF [s0 ac | | | SENSE:INT] [ | 02:38:26 PMJul 22, 2024
[Center Freq 2.437000000 GHz | . Avg Type: Log-Pwr TRASEL 2345 6
PNO: Fast —»— Trig: FreeRun TYPE| WY
IFGain:Low #Atten: 30 dB DET|P
Ref Offset 2.04 dB Mkr1 1.840 ms
10deidy__Ref 20.00 dBm -4.44 dBm
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4110 ms -2.67 dBm
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Duty Cycle NVNT n20 2462MHz Antl
—F Keysight Spectrum Analyzer - Swept SA ===
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:44:29 PMJul 22, 2024
[Center Freq 2.462000000 GHz | . Avg Type: Log-Pwr TRASEL 2345 6
PNO: Fast —»— Trig: FreeRun TYPE| WY
IFGain:Low #Atten: 30 dB DET|P

Mkr1 660.0 ps

Ref Offset 2.03 dB
10de/dy__Ref 20.00 dBm -1.09 dBm
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Duty Cycle NVNT n40 2422MHz Antl
' Keysight Spectrum Analyzer - Swept SA (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:50:58 PMJul 22, 2024
[Center Freq 2.422000000 GHz | . Avg Type: Log-Pwr TRASEL 2345 6
PNO: Fast —»— Trig: FreeRun TYPE| WY
IFGain:Low #Atten: 30 dB DET|P
Ref Offset 2.04 dB Mkr1 1.090 ms
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2720 ms -7.94 dBm
i ] b =
MSG STATUS
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Duty Cycle NVNT n40 2437MHz Ant1

' Keysight Spectrum Analyzer - Swept SA (|- el
RL RF [s0 ac | | | SENSE:INT] [ | 03:01:53 PMJul 22, 2024
[Center Freq 2.437000000 GHz | . Avg Type: Log-Pwr TRASEL 2345 6
PNO: Fast —»— Trig: FreeRun TYPE| WY
IFGain:Low #Atten: 30 dB DET|P
Ref Offset 2.04 dB Mkr1 €60.0 ps
10deidy__Ref 20.00 dBm -6.89 dBm
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MSG ISTATUS

Duty Cycle NVNT n40 2452MHz Antl

' Keysight Spectrum Analyzer - Swept SA (|- el
RL RF [s0 ac | | | SENSE:INT] [ | 03:12:38 PMJul 22, 2024
[Center Freq 2.452000000 GHz | . Avg Type: Log-Pwr TRASEL 2345 6
PNO: Fast —»— Trig: FreeRun TYPE| WY
IFGain:Low #Atten: 30 dB DET|P
Ref Offset 2.03 dB Mkr1 860.0 ps
10de/dy__Ref 20.00 dBm -8.56 dBm
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2.500 ms -8.54 dBm
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11.2 MAXIMUM AVERAGE CONDUCTED OUTPUT POWER

Project No.: ZHT-240719014E-2
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b 2412 9.01 0.5 9.51 30 Pass
b 2437 10.5 0.5 11 30 Pass
b 2462 10.42 0.51 10.93 30 Pass
g 2412 6.08 241 8.49 30 Pass
g 2437 6.2 2.39 8.59 30 Pass
g 2462 4.7 2.39 7.09 30 Pass
n20 2412 6.37 2.54 8.91 30 Pass
n20 2437 5.37 2.52 7.89 30 Pass
n20 2462 4.7 2.54 7.24 30 Pass
n40 2422 4.94 4.13 9.07 30 Pass
n40 2437 4.52 4.16 8.68 30 Pass
n40 2452 4.3 4.16 8.46 30 Pass
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Test Graphs
Average Power NVNT b 2412MHz Antl
. Keysight Spectrum Analyzer - Channel Power ===
RL ] RF [s0 ac | | | SENSE:INT] [ | 01:44:21 PMJul 22, 2024
|Eenter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radic Std: None
+p Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB
10 dBldiv Ref 22.03 dBm
Log
120
2.03
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180
280
3.0
480 —
520
8.0
Center 2.412 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
9.01 dBm /20 MHz -64.00 dBm /Hz
MSG‘ |STATUS|
Average Power NVNT b 2437MHz Antl
. Keysight Spectrum Analyzer - Channel Power ===
RL ] RF [s0 ac | | | SENSE:INT] [ | 01:53:35 PMJul 22, 2024
|Eenter Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radic Std: None
+p Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 204 dB
10 dBldiv Ref 22.04 dBm
Log
120
2.04
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280
3.0
430 —
520
8.0
Center 2.437 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
10.50 dBm /20 MHz -62.51 dBm /Hz
MSG |STATUS|
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Average Power NVNT b 2462MHz Antl
o Keysight Spectrum Analyzer - Channel Power (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:08:02 PMJul 22, 2024
|Eenter Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB
10 dBIdiv Ref 22.03 dBm
Log
120
2.03
797
180
280
3.0
430 -
530
8.0
Center 2.462 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
10.42 dBm /20 MHz -62.59 dBm /Hz
MEG‘ |STATUS|
Average Power NVNT g 2412MHz Antl
o Keysight Spectrum Analyzer - Channel Power (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:13:00 PMJul 22, 2024
|Eenter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB
10 dBIdiv Ref 22.03 dBm
Log
120
2.03
797
180
280
3.0
430
530
8.0
Center 2.412 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
6.08 dBm /20 MHz -66.93 dBm /Hz
MSG |STATUS|
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Average Power NVNT g 2437MHz Antl
o Keysight Spectrum Analyzer - Channel Power =8 I
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:24:51 PMJul 22, 2024
|Eenter Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 204 dB
10 dBIdiv Ref 22.04 dBm
Log
120
2.04
79
180
280
3.0
430
530
8.0
Center 2.437 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
6.20 dBm /20 MHz -66.81 dBm /Hz
MEG‘ |STATUS|
Average Power NVNT g 2462MHz Antl
o Keysight Spectrum Analyzer - Channel Power (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:26:17 PMJul 22, 2024
|Eenter Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB
10 dBIdiv Ref 22.03 dBm
Log
120
2.03
Erd S I
180
280
3.0
430
530
8.0
Center 2.462 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
4.70 dBm /20 MHz -68.31 dBm /Hz
MSG |STATUS|
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Average Power NVNT n20 2412MHz Antl
o Keysight Spectrum Analyzer - Channel Power (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:32:23 PMJul 22, 2024
|Eenter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB
10 dBIdiv Ref 22.03 dBm
Log
120
2.03
797
180
280
3.0
430
530
8.0
Center 2.412 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
6.37 dBm /20 MHz -66.64 dBm /Hz
MEG‘ |STATUS|
Average Power NVNT n20 2437MHz Antl
o Keysight Spectrum Analyzer - Channel Power (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:38:32 PMJul 22, 2024
|Eenter Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 204 dB
10 dBIdiv Ref 22.04 dBm
Log
120
2.04
79 e
180
280
3.0
430
530
8.0
Center 2.437 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
5.37 dBm /20 MHz -67.64 dBm /Hz
MSG |STATUS|
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Average Power NVNT n20 2462MHz Antl
o Keysight Spectrum Analyzer - Channel Power (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:44:35 PMJul 22, 2024
|Eenter Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB
10 dBIdiv Ref 22.03 dBm
Log
120
2.03
Erd - S
180
280
3.0
430
530
8.0
Center 2.462 GHz Span 40 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
4.70 dBm /20 MHz -68.31 dBm /Hz
MEG‘ |STATUS|
Average Power NVNT n40 2422MHz Antl
o Keysight Spectrum Analyzer - Channel Power (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:51:04 PMJul 22, 2024
|Eenter Freq 2.422000000 GHz | Center Freq: 2.422000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 204 dB
10 dBIdiv Ref 22.04 dBm
Log
120
2.04
79
180
280
3.0
430
530
8.0
Center 2.422 GHz Span 80 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
4.94 dBm /40 MHz -71.08 dBm /Hz
MSG |STATUS|
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Average Power NVNT n40 2437MHz Antl
o Keysight Spectrum Analyzer - Channel Power (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 03:01:59 PMJul 22, 2024
|Eenter Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 204 dB
10 dBIdiv Ref 22.04 dBm
Log
120
2.04
79
180
280
3.0
430
530
8.0
Center 2.437 GHz Span 80 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
4.52 dBm /40 MHz -71.50 dBm /Hz
MEG‘ |STATUS|
Average Power NVNT n40 2452MHz Antl
o Keysight Spectrum Analyzer - Channel Power (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 03:12:43 PMJul 22, 2024
|Eenter Freq 2.452000000 GHz | Center Freq: 2.452000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB
10 dBIdiv Ref 22.03 dBm
Log
120
2.03
797
180
280
3.0
430
530
8.0
Center 2.452 GHz Span 80 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
4.30 dBm /40 MHz -71.72 dBm /Hz
MSG |STATUS|
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b 2412 10.068 0.5 Pass
b 2437 10.074 0.5 Pass
b 2462 10.086 0.5 Pass
g 2412 16.326 0.5 Pass
g 2437 16.305 0.5 Pass
g 2462 16.025 0.5 Pass
n20 2412 16.54 0.5 Pass
n20 2437 16.899 0.5 Pass
n20 2462 17.139 0.5 Pass
n40 2422 35.447 0.5 Pass
n40 2437 35.293 0.5 Pass
n40 2452 35.355 0.5 Pass
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Test Graphs
-6dB Bandwidth NVNT b 2412MHz Antl
o Keysight Spectrum Analyzer - Occupied BW ===
RL ] RF [s0 ac | | | SENSE:INT] [ | 01:44:41 PMJul 22, 2024
|Eenter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radic Std: None
+p Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.416996 GHz
Ref Offset 2.03 dB
I1Lo deidiv Ref 22,03 dBm -4.1543 dBm
og
120
2.03 .
797
180
280
3.0
430
520
8.0
Center 2.412 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 15.9 dBm
14.898 MHz
Transmit Freq Error -37.892 kHz % of OBW Power 99.00 %
x dB Bandwidth 10.07 MHz x dB -6.00 dB
MSG‘ |STATUS|
-6dB Bandwidth NVNT b 2437MHz Antl
' Keysight Spectrum Analyzer - Occupied BW =R
RL ] RF [s0 ac | | | SENSE:INT] [ | 01:53:55 PMJul 22, 2024
|Eenter Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radic Std: None
+p Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.441989 GHz
Ref Offset 204 dB
I1Lo deidiv Ref 22.04 dBm -3.9710 dBm
og
120
204 .
79
180
280
3.0
430 o
520
8.0
Center 2.437 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 17.2 dBm
14.973 MHz
Transmit Freq Error -48.037 kHz % of OBW Power 99.00 %
x dB Bandwidth 10.07 MHz x dB -6.00 dB
MSG |STATUS|
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-6dB Bandwidth NVNT b 2462MHz Antl

Trig: Free Run
#Atten: 30 dB

—-— Avg|Hold: 1001100
I | #IFGain:Low

s Keysight Spectrum Analyzer - Occupied BW =0 B=H ===
RL RF [s0 ac | | | SENSE:INT] [ | 02:08:22 PMJul 22, 2024
|Eenter Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radic Std: None

Radio Device: BTS

Ref Offset 2.03 dB
10 dB/div Ref 22.03 dBm

Mkr3 2.467 GHZ
-3.5937 dBm

Log
120

203

797

-18.0

-28.0

-38.0

480 el

-58.0

-53.0

Center 2.462 GHz

Res BW 100 kHz #VBW 300 kHz

Span 30 MHz
Sweep 3.333 ms

Occupied Bandwidth Total Power 17.0 dBm
14.987 MHz

Transmit Freq Error -42.841 kHz % of OBW Power 99.00 %

x dB Bandwidth 10.09 MHz x dB -6.00 dB

MSG ‘ |STATUS |

-6dB Bandwidth NVNT g 2412MHz Antl

o Keysight Spectrum Analyzer - Occupied BW (|- el
RL RF [s0 ac | | | SENSE:INT] [ | 02:13:20 PMJul 22, 2024
|Eenter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.420151 GHz
Ref Offset 2.03 dB
I1Lo deidiv Ref 22,03 dBm -9.0045 dBm
og
120
2.03
-18.0
-28.0 -
-38.0
[ o SSSOT ' S [ S A | Vs SIS
-53.0
-63.0
Center 2.412 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 13.9 dBm
16.411 MHz
Transmit Freq Error -11.891 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.33 MHz x dB -6.00 dB
MSG |STATUS|

B 0755-27782934 X admin@zht-lab.cn
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-6dB Bandwidth NVNT g 2437MHz Antl

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL RF [s0 ac | | | SENSE:INT] | |

02:25:11 PMJul 22, 2024

=
Eenter Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz

Radioc Std: None

%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.445148 GHz
Ref Offset 2.04 dB
I1Lo dBidiv Ref 22.04 dBm -8.6028 dBm
og
120
204
e UV T BT ¢
180
-23.0
-38.0
-43.0 —
-53.0
-55.0
Center 2.437 GHz Span 30 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 13.8 dBm
16.415 MHz
Transmit Freq Error -4.430 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.31 MHz x dB -6.00 dB
MEG‘ |STATUS|

-6dB Bandwidth NVNT g 2462MHz Antl

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL RF [s0 ac | | | SENSE:INT] | |

02:26:37 PMJul 22, 2024

—F
[Center Freq 2.462000000 GHz |

Center Freq: 2.462000000 GHz
Trig: Free Run Avg|Hold: 100/100

—-—

Radioc Std: None

#IFGain:Low #Atten: 30 dB Radic Device: BTS
Mkr3 2.470002 GHz|
Ref Offset 2.03 dB
I1Lo dBidiv Ref 22.03 dBm -10.637 dBm
og
120
203
797 N . Q
130
-23.0
-38.0
430
530
-65.0
Center 2.462 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 12.6 dBm
16.402 MHz
Transmit Freq Error -10.253 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.02 MHz x dB -6.00 dB
MSG |STATUS|
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-6dB Bandwidth NVNT n20 2412MHz Antl

.

[Center Freq 2.412000000 GHz |

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL

RF [s0 ac | | | SENSE:INT] [

02:32:43 PMJul 22, 2024

Center Freq: 2.412000000 GHz

Radioc Std: None

%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.420259 GHz
Ref Offset 2.03 dB
I1Lo dBidiv Ref 22.03 dBm -9.1447 dBm
g
120
203
797 - T - ‘
180
280
-38.0
450 o
560
560
Center 2.412 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 14.1 dBm
17.585 MHz
Transmit Freq Error -10.730 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.54 MHz x dB -6.00 dB
MSG‘ |STATUS|

-6dB Bandwidth NVNT n20 2437MHz Antl

Keysight Spectrum Analyzer - Occupied BW

.

[Center Freq 2.437000000 GHz |

Lo @ s

RL

RF [s0 ac | | | SENSE:INT] [

02:38:52 PMJul 22, 2024

%~ Trig: FreeRun

Center Freq: 2.437000000 GHz

Avg[Hold: 100/100

Radioc Std: None

#IFGain:Low #Atten: 30 dB Radic Device: BTS
Mkr3 2.445433 GHZ
Ref Offset 2.04 dB
I1Lo dBidiv Ref 22.04 dBm -9.3459 dBm
g
120
204
-7 96 B T T SIS .1
130
-23.0
-38.0
430
530
-65.0
Center 2.437 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 13.5 dBm
17.564 MHz
Transmit Freq Error -16.598 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.90 MHz x dB -6.00 dB
MSG |STATUS|
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-6dB Bandwidth NVNT n20 2462MHz Antl

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL

RF [s0 ac | | | SENSE:INT] [

02:44:55 PMJul 22, 2024

—F
[Center Freq 2.462000000 GHz |

Center Freq: 2.462000000 GHz

Radioc Std: None

%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.470554 GHz
Ref Offset 2.03 dB
I1Lo dBidiv Ref 22.03 dBm -10.921 dBm
g
120
203
797 - Q }
180 !
280
-38.0
450
560
560
Center 2.462 GHz Span 30 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms
Occupied Bandwidth Total Power 12.6 dBm
17.582 MHz
Transmit Freq Error -15.506 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.14 MHz x dB -6.00 dB
MSG‘ |STATUS|

-6dB Bandwidth NVNT n40 2422MHz Antl

Keysight Spectrum Analyzer - Occupied BW

.

[Center Freq 2.422000000 GHz |

Lo @ s

RL

RF [s0 ac | | | SENSE:INT] [

02:51:24 PMJul 22, 2024

%~ Trig: FreeRun

Center Freq: 2.422000000 GHz
Avg|Hold: 100/100

Radioc Std: None

#IFGain:Low #Atten: 30 dB Radic Device: BTS
Mkr3 2.439692 GHz
Ref Offset 2.04 dB
I1Lo dBidiv Ref 22.04 dBm -13.395 dBm
og
120
204
-7.95 *
130
-23.0
-38.0
430 I N
530
-65.0
Center 2.422 GHz Span 60 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 6ms
Occupied Bandwidth Total Power 14.5 dBm
35.970 MHz
Transmit Freq Error -31.919 kHz % of OBW Power 99.00 %
x dB Bandwidth 35.45 MHz x dB -6.00 dB
MSG |STATUS|

B 0755-27782934
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-6dB Bandwidth NVNT n40 2437MHz Antl
s Keysight Spectrum Analyzer - Occupied BW =R
RL ] RF [s0 ac | | | SENSE:INT] [ | 03:02:20 PMJul 22, 2024
|Eenter Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr3 2.454622 GHz
Ref Offset 2.04 dB
I1Lo deidiv Ref 22.04 dBm -13.288 dBm
og
120
2.04
-7.95 '
-18.0
-28.0
-38.0
-43.0 L
-53.0
-63.0
Center 2.437 GHz Span 60 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 6ms

Occupied Bandwidth Total Power 14.2 dBm
35.992 MHz

Transmit Freq Error -24.500 kHz % of OBW Power 99.00 %

x dB Bandwidth 35.29 MHz x dB -6.00 dB

MSG ‘ |STATUS |

-6dB Bandwidth NVNT n40 2452MHz Antl

o Keysight Spectrum Analyzer - Occupied BW (|- el
RL ] RF [s0 ac | | | SENSE:INT] [ | 03:13:03 PMJul 22, 2024
|Eenter Freq 2.452000000 GHz | Center Freq: 2.452000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB Mkr3 2.469634 GHz
10de/div Ref 22,03 dBm -13.267 dBm
Log
120
2.03
FE '
-18.0
-28.0
-38.0
-43.0
-53.0 [
-63.0
Center 2.452 GHz Span 60 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 6ms

Occupied Bandwidth Total Power 13.6 dBm
35.989 MHz

Transmit Freq Error -43.498 kHz % of OBW Power 99.00 %

x dB Bandwidth 35.36 MHz x dB -6.00 dB

MSG

|STATUS |

B 0755-27782934 X admin@zht-lab.cn
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11.5 OCCUPIED CHANNEL BANDWIDTH

b 2412 14.954
b 2437 14.981
b 2462 14.979
g 2412 16.498
g 2437 16.516
g 2462 16.53
n20 2412 17.606
n20 2437 17.622
n20 2462 17.61
n40 2422 36.101
n40 2437 36.109
n40 2452 36.131
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Test Graphs

OBW NVNT b 2412MHz Antl

Keysight Spectrum Analyzer - Occupied BW.

BN = =

RL RF [500 Aac |

SENSE:INT] [

01:44:34 PMJul 22, 2024

—F
[Center Freq 2.412000000 GHz |

——

Center Freq: 2.412000000
Trig: Free Run

[
GHz
Avg|Hold: 1001100

Radioc Std: None

#IFGain:Low #Atten: 30 dB Radic Device: BTS
Mkr1 2.411508 GHz|
Ref Offset 2.03 dB
I1Lo dBidiv Ref 22.03 dBm 0.65261 dBm
og
120 !
203 ¢ i
-7.97
130
-28.0
-38.0
430 —_—
.53.0
-65.0
Center 2.412 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 14.4 dBm
14.954 MHz
Transmit Freq Error -33.016 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.26 MHz x dB -26.00 dB
MSG‘ |STATUS|

OBW NVNT b 2437MHz Antl

Keysight Spectrum Analyzer - Occupied BW.

BN = =

RL RF [500 Aac |

SENSE:INT] [

01:53:47 PMJul 22, 2024

—F
[Center Freq 2.437000000 GHz

Center Freq: 2.437000000

GHz

Radioc Std: None

+p Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.437501 GHZ
Ref Offset 2.04 dB
I1Lo dBidiv Ref 22.04 dBm 1.8961 dBm
og
120
204 ’
-7.95
130
-28.0
-38.0
430
.53.0
-65.0
Center 2.437 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 15.7 dBm
14.981 MHz
Transmit Freq Error -40.245 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.28 MHz x dB -26.00 dB
MSG |STATUS|

B 0755-27782934
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OBW NVNT b 2462MHz Antl

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL

RF [s0 ac | | | SENSE:INT] [ |

02:08:15 PMJul 22, 2024

—F
[Center Freq 2.462000000 GHz |

Center Freq: 2.462000000 GHz

Radioc Std: None

%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.461001 GHz
Ref Offset 2.03 dB
I1Lo dBidiv Ref 22.03 dBm 1.6371 dBm
g
120
203 .
797
180
280
-38.0
450 2
560
560
Center 2.462 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 15.5 dBm
14.979 MHz
Transmit Freq Error -50.936 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.27 MHz x dB -26.00 dB
MSG‘ |STATUS|

OBW NVNT g 2412MHz Antl

Res BW 200 kHz

o Keysight Spectrum Analyzer - Occupied BW (|- el
RL RF [s0 ac | | | SENSE:INT] [ | 02:13:13 PMJul 22, 2024
|Eenter Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB Mkr1 2.407002 GHz
10de/div Ref 22,03 dBm -1.5115 dBm
Log
120
2.03 .
797
-18.0
-28.0
-38.0
450
-53.0
-63.0
Center 2.412 GHz Span 30 MHz

#VBW 620 kHz

Sweep 1.333 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

16.498 MHz

13.570 kHz
19.73 MHz

Total Power 13.8 dBm
% of OBW Power 99.00 %
x dB -26.00 dB

MSG

|STATUS |

B 0755-27782934
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OBW NVNT g 2437MHz Antl

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL

RF [s0 ac | | | SENSE:INT] [ |

02:25:04 PMJul 22, 2024

—F
[Center Freq 2.437000000 GHz |

Center Freq: 2.437000000 GHz

Trig: Free Run Avg|Hold: 100/100

Radioc Std: None

I | #FGain:Low - #Atten: 30 dB Radio Device: BTS
Mkr1 2.441995 GHz
Ref Offset 2.04 dB
I1Lo dBidiv Ref 22.04 dBm -1.8578 dBm
g
120
204 ’
796 |
180
280
-38.0
480 [t
560
560
Center 2.437 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 13.5dBm
16.516 MHz
Transmit Freq Error -3.915 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.19 MHz x dB -26.00 dB

MEG‘

|STATUS |

OBW NVNT g 2462MHz Antl

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL

RF [s0 ac | | | SENSE:INT] [ |

02:26:30 PMJul 22, 2024

—F
[Center Freq 2.462000000 GHz |

Center Freq: 2.462000000 GHz

%~ Trig: FreeRun Avg|Hold: 100/100

Radioc Std: None

Res BW 200 kHz

#IFGain:Low #Atten: 30 dB Radic Device: BTS
Mkr1 2.458478 GHz

oo Bpume 35t ot
Log |

120 |

203 ' |

Eea=rg s NN e, il tsun g Yl U A AL

-18.0

-28.0 "

-38.0

-48.0

-58.0

-58.0

Center 2.462 GHz Span 30 MHz

#VBW 620 kHz

Sweep 1.333 ms

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

Total Power 12.3 dBm

16.530 MHz
-1.807 kHz % of OBW Power 99.00 %
19.99 MHz x dB -26.00 dB

MSG

|STATUS |

B 0755-27782934
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OBW NVNT n20 2412MHz Antl

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL

RF [s0 ac | | | SENSE:INT] [ |

02:32:36 PMJul 22, 2024

—F
[Center Freq 2.412000000 GHz |

Center Freq: 2.412000000 GHz

Trig: Free Run

Avg[Hold: 100/100

Radioc Std: None

I | #FGain:Low - #Atten: 30 dB Radio Device: BTS
Mkr1 2.415756 GHZ
Ref Offset 2.03 dB
I1Lo dBidiv Ref 22.03 dBm -1.7139 dBm
og
120
203 .
797
180
280
3.0
80 | el
580
5.0
Center 2.412 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 13.9 dBm
17.606 MHz
Transmit Freq Error -18.488 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.65 MHz x dB -26.00 dB

MEG‘

|STATUS |

OBW NVNT n20 2437MHz Antl

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL

RF [s0 ac | | | SENSE:INT] [ |

02:38:44 PMJul 22, 2024

—F
[Center Freq 2.437000000 GHz |

Center Freq: 2.437000000 GHz

%~ Trig: FreeRun

Avg[Hold: 100/100

Radioc Std: None

#IFGain:Low #Atten: 30 dB Radic Device: BTS
Mkr1 2.439502 GHZz|
Ref Offset 2.04 dB
I1Lo dBidiv Ref 22.04 dBm -2.7245 dBm
og
120 ‘
204
4
-7.95
130
-23.0
-38.0
Y o) -
530
-65.0
Center 2.437 GHz Span 30 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 13.2 dBm
17.622 MHz
Transmit Freq Error -18.079 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.78 MHz x dB -26.00 dB
MSG |STATUS|

B 0755-27782934 X admin@zht-lab.cn

& http://www.zht-lab.cn



‘ )

ZHONGHAN

Project No.: ZHT-240719014E-2
Page 61 of 92

OBW NVNT n20 2462MHz Antl

s Keysight Spectrum Analyzer - Occupied BW =0 B=H ===
RL RF [s0 ac | | | SENSE:INT] [ | 02:44:47 PMJul 22, 2024
|Eenter Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radic Std: None

#VBW 620 kHz

%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.03 dB Mkr1 2.454509 GHz
10 dB/div Ref 22.03 dBm -2.9448 dBm
Log
120
203 O
797 - codblrmie S L SIS PR
-18.0
-28.0
-38.0
-48.0
-58.0
-60.0
Center 2.462 GHz Span 30 MHz
Res BW 200 kHz

Sweep 1.333 ms

Occupied Bandwidth Total Power 12.5 dBm
17.610 MHz

Transmit Freq Error -20.740 kHz % of OBW Power 99.00 %

x dB Bandwidth 20.57 MHz x dB -26.00 dB

MSG ‘ |STATUS |

OBW NVNT n40 2422MHz Antl

o Keysight Spectrum Analyzer - Occupied BW (|- el
RL RF [s0 ac | | | SENSE:INT] [ | 02:51:16 PMJul 22, 2024
|Eenter Freq 2.422000000 GHz | Center Freq: 2.422000000 GHz Radic Std: None
%~ Trig: FreeRun Avg|Hold: 100/100
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Mkr1 2.40811 GHz
Ref Offset 2.04 dB
I1Lo deidiv Ref 22.04 dBm -1.9146 dBm
og
120
2.04 ’
-7.95 L
-18.0
-28.0
-38.0
480 kMLl b
-53.0
-63.0
Center 2.422 GHz Span 60 MHz
Res BW 430 kHz #VBW 1.2 MHz Sweep 1.333 ms
Occupied Bandwidth Total Power 14.0 dBm
36.101 MHz
Transmit Freq Error -43.310 kHz % of OBW Power 99.00 %
x dB Bandwidth 41.84 MHz x dB -26.00 dB
MSG |STATUS|

B 0755-27782934
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OBW NVNT n40 2437MHz Antl

Keysight Spectrum Analyzer - Occupied BW

Lo @ s

RL

RF [s0 ac |

| | SENSE:INT] [ | 03:02:12 PMJul 22, 2024

—F
[Center Freq 2.437000000 GHz |

Center Freq: 2.437000000 GHz Radic Std: None

%~ Trig: FreeRun Avg|Hold: 100/100
I #FGain:Low #Atten: 30 dB Radic Device: BTS
Mkr1 2.434786 GHz
Ref Offset 2.04 dB
I1Lo dBidiv Ref 22.04 dBm -2.3251 dBm
og
120
204 ’
-7.95
130
-23.0
-38.0
430 Bl
530
-65.0
Center 2.437 GHz Span 60 MHz
Res BW 430 kHz #VBW 1.2 MHz Sweep 1.333 ms
Occupied Bandwidth Total Power 13.8 dBm
36.109 MHz
Transmit Freq Error -39.439 kHz % of OBW Power 99.00 %
x dB Bandwidth 42.49 MHz x dB -26.00 dB
MSG‘ |STATUS|

OBW NVNT n40 2452MHz Antl

Keysight Spectrum Analyzer - Occupied BW

.

|
[Center Freq 2.452000000 GHz |

Lo @ s

RL

RF [s0 ac |

| SENSE:INT] [

03:12:56 PMJul 22, 2024

Center Freq: 2.452000000 GHz

%~ Trig: FreeRun

Avg[Hold: 100/100

Radioc Std: None

#IFGain:Low #Atten: 30 dB Radic Device: BTS
Mkr1 2.44795 GHzZ
Ref Offset 2.03 dB
I1Lo dBidiv Ref 22.03 dBm -2.5050 dBm
og
120
203 .
797
180
2.0
6.0
450
580
560
Center 2.452 GHz Span 60 MHz
Res BW 430 kHz #VBW 1.2 MHz Sweep 1.333 ms
Occupied Bandwidth Total Power 13.2 dBm
36.131 MHz
Transmit Freq Error -57.636 kHz % of OBW Power 99.00 %
x dB Bandwidth 41.67 MHz x dB -26.00 dB
MSG |STATUS|

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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Project No.: ZHT-240719014E-2

Page 63 of 92

b 2412 -13.01 0.5 -12.51 8 Pass
b 2437 -12.01 0.5 -11.51 8 Pass
b 2462 -12.3 0.51 -11.79 8 Pass
g 2412 -16.25 2.41 -13.84 8 Pass
g 2437 -14.19 2.39 -11.8 8 Pass
g 2462 -17.48 2.39 -15.09 8 Pass
n20 2412 -16.91 2.54 -14.37 8 Pass
n20 2437 -17.35 2.52 -14.83 8 Pass
n20 2462 -18 2.54 -15.46 8 Pass
n40 2422 -19.6 4.13 -15.47 8 Pass
n40 2437 -19.98 4.16 -15.82 8 Pass
n40 2452 -20.59 4.16 -16.43 8 Pass

& 0755-27782934

M admin@zht-lab.cn

& http://www.zht-lab.cn
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Test Graphs
PSD NVNT b 2412MHz Antl
L Keyeight Spectrum Analyzer - Swept SA N
RL RF [s0 ac | | | SENSE:INT] [ | 01:47:28 PMJul 22, 2024
Center Freq 2.412000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast +~»— Trig: FreeRun Avg|Hold: 1001100 TYPE| M AaAAAAY
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.412 891 GHz
Ref Offset 2.03 dB
10 deidiv  Ref 20.00 dBm -13.009 dBm
JLog
100
0.00
0D .
200 —_
300
400
&0.0
£0.0
700
Center 2.412000 GHz Span 15.10 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 1.592 s (1001 pts)

IMEG‘

|STATUS |

PSD NVNT b 2437MHz Antl

L Keyeight Spectrum Analyzer - Swept SA N
RL RF [s0 ac | | | SENSE:INT] [ | 01:56:41 PMJul 22, 2024
Center Freq 2.437000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast +~»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M sy
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.436 244 GHz
Ref Offset 2.04 dB
10 deidiv  Ref 20.00 dBm -12.013 dBm
JLog
100
0.00
100 .
200 -+
300
400
&0.0
£0.0
700
Center 2.437000 GHz Span 15.11 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 1.593 s (1001 pts)

IMEG‘

|STATUS |

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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PSD NVNT b 2462MHz Antl

Fm Keysignt Spectnum Analyzer - Swept SA R
RL RF [s0 ac | | | SENSE:INT] [ | 02:11:08 PMJul 22, 2024
Center Freq 2.462000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.462 893 GHz
Ref Offset 2.03 dB
10 deidiv  Ref 20.00 dBm -12.297 dBm
JLog
100
0.00
100 ’
200
300
400
500
£0.0
700
Center 2.462000 GHz Span 15.13 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 1.595 s (1001 pts)

IMEG‘

|STATUS |

PSD NVNT g 2412MHz Antl

Fm Keysight Spectnum Analyzer - Swept SA o e
RL RF [s0 ac | | | SENSE:INT] [ | 02:17:46 PMJul 22, 2024
Center Freq 2.412000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.409 502 GHz
Ref Offset 2.03 dB
10 deidiv  Ref 20.00 dBm -16.248 dBm
JLog
100
0.00
100
200 -—- ? e
300
400
500
£0.0
700
Center 2.41200 GHz Span 24.49 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 2.582 s (1001 pts)

IMEG‘

|STATUS |

B 0755-27782934

X admin@zht-lab.cn & http://www.zht-lab.cn
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PSD NVNT g 2437MHz Antl

|m Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0 ac | | | SENSE:INT] [ | 02:23:37 PMJul 22, 2024
Center Freq 2.437000000 GHz | ) Avg Type: Log-Pwr TRACE|L 2325 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.434 505 GHz
Ref Offset 2.04 dB
10dBiciv  Ref 20.00 dBm -14.194 dBm
JLog
100
0.00
100
200 FL A TUTAsABINL IMEAN.
300
400
500 N
£0.0
700
Center 2.43700 GHz Span 24.47 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 2.580 s (1001 pts)

IMEG‘

|STATUS |

PSD NVNT g 2462MHz Antl

Fm Keysight Spectnum Analyzer - Swept SA o e
RL RF [s0 ac | | | SENSE:INT] [ | 02:30:59 PMJul 22, 2024
Center Freq 2.462000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.459 500 GHz
Ref Offset 2.03 dB
10 dBidiv  Ref 20.00 dBm -17.478 dBm
JLog
100
0.00
100
20— |
300
400
500
£0.0
700
Center 2.46200 GHz Span 24.04 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 2.535 s (1001 pts)

IMEG‘

|STATUS |

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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PSD NVNT n20 2412MHz Antl

Fm Keysignt Spectnum Analyzer - Swept SA R
RL RF [s0 ac | | | SENSE:INT] [ | 02:37:12 PMJul 22, 2024
Center Freq 2.412000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.405 773 GHz
Ref Offset 2.03 dB
10 deidiv  Ref 20.00 dBm -16.910 dBm
JLog
100
0.00
100 ’
200 — == -
300
400
500
£0.0
700
Center 2.41200 GHz Span 24.81 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 2.616 s (1001 pts)

IMEG‘

|STATUS |

PSD NVNT n20 2437MHz Antl

Fm Keysight Spectnum Analyzer - Swept SA o e
RL RF [s0 ac | | | SENSE:INT] [ | 02:43:26 PMJul 22, 2024
Center Freq 2.437000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.430 764 GHz
Ref Offset 2.04 dB
10 deidiv  Ref 20.00 dBm -17.345 dBm
JLog
100
0.00
100
200 ——- ————— —=
300
400
500
£0.0 W
700
Center 2.43700 GHz Span 25.35 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 2.673 s (1001 pts)

IMEG‘

|STATUS |

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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PSD NVNT n20 2462MHz Antl

|m Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:49:33 PMJul 22, 2024
Center Freq 2.462000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.455 779 GHz
Ref Offset 2.03 dB
10 deidiv  Ref 20.00 dBm -18.004 dBm
JLog
100
0.00
100
200 —
300
400
500
00 H
700
Center 2.46200 GHz Span 25.71 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 2.711 s (1001 pts)

IMEG‘

|STATUS |

PSD NVNT n40 2422MHz Antl

Fm Keysight Spectnum Analyzer - Swept SA o e
RL RF [s0 ac | | | SENSE:INT] [ | 03:00:52 PMJul 22, 2024
Center Freq 2.422000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.437 31 GHz
Ref Offset 2.04 dB
10 dBidiv  Ref 20.00 dBm -19.596 dBm
JLog
100
0.00
100
200 .‘
\
300
400
500
£0.0
700
Center 2.42200 GHz Span 53.17 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 5.606 s (1001 pts)

IMEG‘

|STATUS |

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn



‘ )

ZHONGHAN

Project No.: ZHT-240719014E-2
Page 69 of 92

PSD NVNT n40 2437MHz Antl

|m Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 03:11:46 PMJul 22, 2024
Center Freq 2.437000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.452 30 GHz
Ref Offset 2.04 dB
10 deidiv  Ref 20.00 dBm -19.984 dBm
JLog
100
0.00
100
200 ’1
300
400
500
£0.0
700
Center 2.43700 GHz Span 52.94 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 5.582 s (1001 pts)

IMEG‘

|STATUS |

PSD NVNT n40 2452MHz Antl

Fm Keysight Spectnum Analyzer - Swept SA o e
RL RF [s0 ac | | | SENSE:INT] [ | 03:22:30 PMJul 22, 2024
Center Freq 2.452000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.450 14 GHz
Ref Offset 2.03 dB
10 dBidiv  Ref 20.00 dBm -20.593 dBm
JLog
100
0.00
100
200 .
300
400
500
£0.0
700
Center 2.45200 GHz Span 53.03 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 5.592 s (1001 pts)

IMEG‘

|STATUS |

B 0755-27782934

X admin@zht-lab.cn & http://www.zht-lab.cn
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11.7 BAND EDGE

b 2412 -43.4 -30 Pass
b 2462 -56.84 -30 Pass
g 2412 -39.73 -30 Pass
g 2462 -52.9 -30 Pass
n20 2412 -40.58 -30 Pass
n20 2462 -51.64 -30 Pass
n40 2422 -37.27 -30 Pass
n40 2452 -43.36 -30 Pass

& 0755-27782934 X admin@zht-lab.cn & http://www.zht-lab.cn
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Test Graphs
Band Edge NVNT b 2412MHz Antl Ref
L Keyeight Spectrum Analyzer - Swept SA N
RL RF [s0 ac | | | SENSE:INT] [ | 01:47:33 PMJul 22, 2024

Center Freq 2.412000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6

PNO: Fast +~»— Trig: FreeRun Avg|Hold: 1001100 TYPE| M AaAAAAY

IFGain:Low #Atten: 30 dB DET|P NNNNN

Mkr1 2.410 98 GHz

Ref Offset 2.03 dB

10 deidiv  Ref 20.00 dBm -0.375 dBm
JLog
100

0.00 0

0.0
-20.0
-30.0
-40.0
-50.0
-B0.0
-70.0

Center 2.41200 GHz Span 30.00 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

Band Edge NVNT b 2412MHz Antl Emission

Ref 20.00 dBm

| Keysight Spectrum Analyzer - Swept SA =
RL RF [s0 ac | | | SENSE:INT] [ | 01:47:37 PMJul 22, 2024

[Center Freq 2.377000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast +~»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AaAAAAY

IFGain:Low #Atten: 30 dB DET|P NNNNN

Ref Offset 2.03 dB Mkr1 2.410 0 GHz

10 dBidliy -0.121 dBm

og

100

0.0o0

-100

=200

DL1 430,38 dBm)

=300

-40.0
500

B0.0 e
700

Start 2.32700 GHz
Res BW 100 kHz

Stop 2.42700 GHz
Sweep 9.600 ms (1001 pts)

FUNCTION VALU

N f 2.410 0 GHz -0.121 dBm

2 N f 2.400 0 GHz -45.123 dBm

3 N f 2.400 0 GHz -45.123 dBm

4 N f 2.396 5 GHz -43.777 dBm

5 H

6

7

8

9
10 I
11 -
< i »

MsG |STATUS|

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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Band Edge NVNT b 2462MHz Antl Ref
. Keysight Spectrum Analyzer - Swept SA R
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:11:14 PMJul 22, 2024
Center Freq 2.462000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.461 01 GHz
Ref Offset 2.03 dB
10 deidiv  Ref 20.00 dBm 0.505 dBm
JLog
100
0.00 ’
100
200
300
400
500
£0.0
700
Center 2.46200 GHz Span 30.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)
IMEG‘ |STATUS|
Band Edge NVNT b 2462MHz Antl Emission
L Keyeight Spectrum Analyzer - Swept SA o e
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:11:18 PMJul 22, 2024
[Center Freq 2.497000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.464 0 GHz
Ref Offset 2.03 dB
Iﬂ%SB'd"’ Ref 20.00 dBm 0.578 dBm
100 ’
0.00
00
200
300 OL1 -29.50 dElml
-400
00 -
-50.0 e sl g ,<>,,,,,,,, e L <,
700
Start 2.44700 GHz Stop 2.54700 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
X FUNCTION WIDTH
N f 2.464 0 GHz 0.578 dBm
2 N f 2.483 5 GHz -59.518 dBm
3 N f 2.500 0 GHz -60.049 dBm
4 N f 24848 GHz -56.334 dBm
5 =
6
7
8
9
10 M
1 -
< 0 S
MSG |STATUS|

& 0755-27782934 X admin@zht-lab.cn & http://www.zht-lab.cn
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Band Edge NVNT g 2412MHz Antl Ref
. Keysight Spectrum Analyzer - Swept SA R
RL RF [s0 ac | | | SENSE:INT] [ | 02:17:51 PMJul 22, 2024

Center Freq 2.412000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6

PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE| M AAa

IFGain:Low #Atten: 30 dB DET|P NNNNN

Mkr1 2.404 50 GHz

Ref Offset 2.03 dB

10 deidiv  Ref 20.00 dBm -2.713 dBm
JLog
100

0m O

100
200
300
400

500 =&
£0.0
700

Center 2.41200 GHz Span 30.00 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

|STATUS |

IMEG‘

Band Edge NVNT g 2412MHz Antl Emission

| Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0 ac | | | SENSE:INT] | 02:17:55 PMJul 22, 2024
[Center Freq 2.377000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.407 0 GHz
jodeidic__Ref 20.00 dBm -2.327 dBm
og
100 |
0.00 ‘
00
200
300 o
-400
500
<00 [ koot byt . b 1 Flpptin i
700

Start 2.32700 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.42700 GHz
Sweep 9.600 ms (1001 pts)

n

X FURCTIGN WD TH
N f 2.407 0 GHz -2.327 dBm
2 N f 2.400 0 GHz -42.448 dBm
3 N f 2.400 0 GHz -42.448 dBm
4 N f 2.400 0 GHz -42.448 dBm
5
6
7
8
9
10
11
< m
MSG |STATUS|

B 0755-27782934 X admin@zht-lab.cn

& http://www.zht-lab.cn
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Band Edge NVNT g 2462MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:31:04 PMJul 22, 2024

Center Freq 2.462000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6

PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa

IFGain:Low #Atten: 30 dB DET|P NNNNN

Ref Offset 2.03 dB Mkr1 2.455 76 GHz

10dBidiv  Ref 20.00 dBm -3.564 dBm
JLog
10.0

0.00 .
100 SRV, MUYV

200
-300
400
600
0.0
700

Center 2.46200 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

Band Edge NVNT g 2462MHz Antl Emission

Ref 20.00 dBm

' Keysight Spectrum Analyzer - Swept SA =R
RL RE__[500 AC [ | [ SENSEINT] \ [ 02:31:08 PMJul 22, 2024
[Center Freq 2.497000000 GHz | . Avg Type: Log-Pwr I EERET
PNO: Fast —*— Trig: Free Run Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.468 3 GHz
10 dBidliy -4.301 dBm
og

100

¢

0.0o0

-100

=200

=300

DT =356 e,

-40.0

500

-E0.0

700

Start 2.44700 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.54700 GHz
Sweep 9.600 ms (1001 pts)

n

X FURCTIGN WD TH
N f 2.468 3 GHz -4.301 dBm
2 N f 24835 GHz -59.483 dBm
3 N f 2.500 0 GHz -59.728 dBm
4 N f 2.497 5 GHz -56.469 dBm
5
6
7
8
9
10
11
< m
MSG |STATUS|

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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Band Edge NVNT n20 2412MHz Antl Ref

. Keysight Spectrum Analyzer - Swept SA R
RL RF [s0 ac | | | SENSE:INT] [ | 02:37:17 PMJul 22, 2024
Center Freq 2.412000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.404 50 GHz
Ref Offset 2.03 dB
10dBiciy  Ref 20.00 dBm -2.684 dBm
JLog
100
om O
100
200
300
400
500 by
£0.0
700
Center 2.41200 GHz Span 30.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms (1001 pts)

|STATUS |

IMEG‘

Band Edge NVNT n20 2412MHz Antl Emission

| Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0 ac | | | SENSE:INT] | 02:37:21 PMJul 22, 2024
[Center Freq 2.377000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.414 5 GHz
jodeidic__Ref 20.00 dBm -3.074 dBm
og
100
0.00 .
00
200
300 o
-400
500
BT e L N P
700

Start 2.32700 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.42700 GHz
Sweep 9.600 ms (1001 pts)

n

X FUNCTION WIDTH
N f 24145 GHz -3.074 dBm
2 N f 2.400 0 GHz -43.269 dBm
3 N f 2.400 0 GHz -43.269 dBm
4 N f 2.400 0 GHz -43.269 dBm
5
6
7
8
9
10
11
< i
MSG |STATUS|

B 0755-27782934 X admin@zht-lab.cn

& http://www.zht-lab.cn



‘ )

ZHONGHAN

Project No.: ZHT-240719014E-2
Page 76 of 92

Band Edge NVNT n20 2462MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:49:39 PMJul 22, 2024
Center Freq 2.462000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.454 50 GHz
10dBidiv  Ref 20.00 dBm -3.759 dBm
JLog
10.0
0.00 ’
100 - by
200
-300
400
600
0.0
700

Center 2.46200 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

Band Edge NVNT n20 2462MHz Antl Emission

Ref 20.00 dBm

| Keysight Spectrum Analyzer - Swept SA oo el
RL RF [s0 ac | | | SENSE:INT] [ | 02:49:43 PMJul 22, 2024

[Center Freq 2.497000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 1001100 TYPE| M AAa

IFGain:Low #Atten: 30 dB DET|P NNNNN

Ref Offset 2.03 dB Mkr1 2.457 0 GHz

10 dBidliy -3.456 dBm

og

10.0 ‘
0.00 ‘

-100

=200

=300

DT =3P 6 e

-40.0

500

-E0.0

700

Start 2.44700 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.54700 GHz
Sweep 9.600 ms (1001 pts)

-
Cwo~NOG AW

A
— =

X FURCTIGN WD TH
2.457 0 GHz -3.456 dBm
24835 GHz -56.941 dBm
2.500 0 GHz -58.676 dBm
2.483 9 GHz -55.403 dBm

n

T

MSG

|STATUS |

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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Band Edge NVNT n40 2422MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 03:00:58 PMJul 22, 2024
Center Freq 2.422000000 GHz . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB Mkr1 2.419 48 GHz
10dBidiv  Ref 20.00 dBm -4.728 dBm
JLog
10.0
0.00 ’
100 - i
200
-300
400
600
0.0
700

Center 2.42200 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 60.00 MHz
Sweep 5.800 ms (1001 pts)

IMEG‘

|STATUS |

Band Edge NVNT n40 2422MHz Antl Emission

Ref 20.00 dBm

' Keysight Spectrum Analyzer - Swept SA =R
RL RE__[500 AC [ | [ SENSEINT] \ | 03:01:02 PMJul 22, 2024
|Eenter Freq 2.402000000 GHz | . Avg Type: Log-Pwr I EERET
PNO: Fast —*— Trig: Free Run Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB Mkr1 2.407 0 GHz
10 dBidliy -4.505 dBm
og

100

0.0o0
-100

=200

=300

DL1 -34.73 dBm|

-40.0

500

-E0.0

700

Start 2.35200 GHz
Res BW 100 kHz

#VBW 300 kHz

Stop 2.45200 GHz
Sweep 9.600 ms (1001 pts)

-
Cwo~NOG AW

A
— =

X FURCTIGN WD TH
2.407 0 GHz -4.505 dBm
2.400 0 GHz -42.005 dBm
2.400 0 GHz -42.005 dBm
2.400 0 GHz -42.005 dBm

n

T

MSG

|STATUS |

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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Band Edge NVNT n40 2452MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL ] RF [s0 ac | | | SENSE:INT] [ | 03:22:36 PMJul 22, 2024
Center Freq 2.452000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.437 00 GHz
10dBidiv  Ref 20.00 dBm -5.312 dBm
JLog
10.0
0.00 ’
100
200
-300
400
600 L
0.0
700

Center 2.45200 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 5.800 ms (1001 pts)

Span 60.00 MHz

IMEG ‘ |STATUS|

Band Edge NVNT n40 2452MHz Antl Emission

| Keysight Spectrum Analyzer - Swept SA =
RL ] RF [s0 ac | | | SENSE:INT] [ | 03:22:39 PMJul 22, 2024
[Center Freq 2.472000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.449 5 GHz
jodeidic__Ref 20.00 dBm -5.673 dBm
og
100
0.00 ’
00 SV YOS A S NS —
200
e DL1 -35.31 dBmjl
-400
?
500 Ao u
600 b N e e
700

Start 2.42200 GHz
Res BW 100 kHz

#VBW 300 kHz

Sweep 9.600 ms (1001 pts)

Stop 2.52200 GHz

n

X FURCTIGN WD TH
N f 2.449 5 GHz -5.673 dBm
2 N f 24835 GHz -53.195 dBm
3 N f 2.500 0 GHz -58.443 dBm
4 N f 2.484 5 GHz -48.671 dBm
5
6
7
8
9
10
11
< m
MSG |STATUS|

B 0755-27782934 X admin@zht-lab.cn

& http://www.zht-lab.cn
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11.8 CONDUCTED RF SPURIOUS EMISSION

b 2412 -45.51 -30 Pass
b 2437 -48.05 -30 Pass
b 2462 -46.53 -30 Pass
g 2412 -43.52 -30 Pass
g 2437 -42.64 -30 Pass
g 2462 -42.15 -30 Pass
n20 2412 -42.76 -30 Pass
n20 2437 -43.35 -30 Pass
n20 2462 -41.01 -30 Pass
n40 2422 -40.5 -30 Pass
n40 2437 -41.28 -30 Pass
n40 2452 -40.75 -30 Pass

& 0755-27782934 X admin@zht-lab.cn & http://www.zht-lab.cn
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Test Graphs
TX. Spurious NVNT b 2412MHz Antl Ref
| Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] | 01:47:43 PMJul 22, 2024

Center Freq 2.412000000 GHz | . Avg Type: Log-Pwr TRACEIL 23 ¢ 5 6

PNO: Fast +~»— Trig: FreeRun Avg|Hold: 1001100 TYPE| M AaAAAAY

IFGain:Low #Atten: 30 dB DET|P NNNNN

Mkr1 2.411 01 GHz

Ref Offset 2.03 dB

10 dBidiv  Ref 20.00 dBm -0.386 dBm
JLog
100

0.00 .

100
200
300
400
&0.0
£0.0
700

Center 2.41200 GHz
Res BW 100 kHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

#VBW 300 kHz

IMEG‘

|STATUS |

TX. Spurious NVNT b 2412MHz Antl Emission

Res BW 100 kHz

o Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 01:48:12 PMJul 22, 2024
[Center Freq 13.265000000 GHz | ) Avg Type: Log-Pwr TRACEII 23 4 5 6
PNO: Fast +~»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AaAAAAY
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.411 4 GHz
1L%gBldiv Ref 20.00 dBm -1.270 dBm
100 !
0.00 .
00
200
300 DL1 -30 39 dBm
-400
=00 .
600 b e e e
70 ni
Start 30 MHz Stop 26.50 GHz

#VBW 300 kHz Sweep 2.530 s (30001 pts;

FURCTGN W FONCTION VALUE -
N f 24114 GHz -1.270 dBm
2 N f 25.413 0 GHz -45.904 dBm
3 N f 4.715 2 GHz -55.828 dBm
4 N f 7.3137 GHz -55.479 dBm
5 N f 9.493 0 GHz -57.251 dBm =
6
7
8
9
10 i
11 -
< i »
MSG |STATUS|

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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Tx. Spurious NVNT b 2437MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 01:56:47 PMJul 22, 2024
Center Freq 2.437000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB Mkr1 2.437 99 GHz
10dBidiv  Ref 20.00 dBm 1.194 dBm
JLog
10.0
0.00
100 -
200
-300
400
600
0.0
700

Center 2.43700 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

TX. Spurious NVNT b 2437MHz Antl Emission

| Keysight Spectrum Analyzer - Swept SA oo el

RL ] RF [s0 ac | | | SENSE:INT] [ | 01:57:17 PMJul 22, 2024
[Center Freq 13.265000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AAa

I IFGain:Low #Atten: 30 dB DET|P NNNNN
Mkr1 2.437 9 GHZ]

Ref Offset 2.04 dB ;
-0.021 dBm

I1D dBidiv. Ref 20.00 dBm
Log T

100

¢

0.0o0

-100

=200

DL1 -28.81 dBm)|

=300

-40.0
500

600
700 I

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.530 s (30001 pts

2

—h —h —h —h =

-
Cwo~NOG AW

A
— =

2.437 9 GHz

4.839 4 GHz
49887 GHz
7.424 8 GHz
9.591 8 GHz

-0.021 dBm
-46.869 dBm
-64.669 dBm
-55.439 dBm
-57.237 dBm

FUNCTION Wi

n

T

MSG

|STATUS |

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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Tx. Spurious NVNT b 2462MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:11:24 PMJul 22, 2024
Center Freq 2.462000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.461 52 GHz
10dBidiv  Ref 20.00 dBm 0.978 dBm
JLog
10.0
0.00 ’
100
200
-300
400
600
0.0
700

Center 2.46200 GHz

Res BW 100 kHz #VBW 300 kHz

Sweep 2.933 ms (1001 pts)

Span 30.00 MHz

|STATUS |

IMEG‘

TX. Spurious NVNT b 2462MHz Antl Emission

| Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0 ac | | | SENSE:INT] [ | 02:11:54 PMJul 22, 2024
[Center Freq 13.265000000 GHz | ) Avg Type: Log-Pwr TRACEII 23 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.460 8 GHz
1L%gBldiv Ref 20.00 dBm -0.644 dBm
100 !
0.00 .
00
200
300 DL1 -29.02 dBm|
-400
&0 !
600 L T o
70 ni
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz

#VBW 300 kHz

Sweep 2.530 s (30001 pts

2.460 8 GHz

FUNCTON

FUNCTION Wi

n

N f -0.644 dBm
2 N f 25.318 6 GHz -45.658 dBm
3 N f 4.8881GHz -66.346 dBm
4 N f 7.340 1 GHz -55.972 dBm
5 N f 9.988 9 GHz -56.810 dBm
6
7
8
9
10
11
< i
MSG |STATUS|

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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TX. Spurious NVNT g 2412MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:18:00 PMJul 22, 2024
Center Freq 2.412000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.419 50 GHz
10dBidiv  Ref 20.00 dBm -2.852 dBm
JLog
100
0.00 0
100
200
300
400
500 !
£0.0
700

Center 2.41200 GHz
Res BW 100 kHz

Span 30.00 MHz

#VBW 300 kHz Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

TX. Spurious NVNT g 2412MHz Antl Emission

Res BW 100 kHz

| Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0 ac | | | SENSE:INT] [ | 02:18:31 PMJul 22, 2024
[Center Freq 13.265000000 GHz | ) Avg Type: Log-Pwr TRACEII 23 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.406 1 GHz
1L%gBldiv Ref 20.00 dBm -5.901 dBm
100 !
n.0o .
00
200
300 St-z285 o
-400
500
600 —+— - A
70 ni
Start 30 MHz Stop 26.50 GHz

#VBW 300 kHz

Sweep 2.530 s (30001 pts

—h —h —h —h =

-
Cwo~NOG AW

A
— =

FUNCTION Wi

FUNCTON

2.406 1 GHz

-5.901 dBm

24.843 9 GHz -46.377 dBm

4979 0 GHz -54.980 dBm

71213 GHz -55.468 dBm
9.642 1 GHz -57.316 dBm E

T

MSG

|STATUS |

B 0755-27782934

X admin@zht-lab.cn & http://www.zht-lab.cn
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Tx. Spurious NVNT g 2437MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:25:17 PMJul 22, 2024
Center Freq 2.437000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB Mkr1 2.439 49 GHz
10dBidiv  Ref 20.00 dBm -3.445 dBm
JLog
10.0
0.00 .
100
200
-300
400
-50.0 |y
0.0
700

Center 2.43700 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

TX. Spurious NVNT g 2437MHz Antl Emission

| Keysight Spectrum Analyzer - Swept SA =0 B=H ===
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:25:48 PMJul 22, 2024

[Center Freq 13.265000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6

I PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 T;F'; gﬂ%ﬁ'ﬂ—r

IFGain:Low #Atten: 30 dB

Ref Offset 2.04 dB

I1D dBidiv. Ref 20.00 dBm
Log

Mkr1 2.430 8 GHZ
-6.187 dBm

100 !

0.0o0

¢

-100

=200
=300

-40.0
500

GO0 b
-YDﬂl

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.530 s (30001 pts

—h —h —h —h =

-
Cwo~NOG AW

A
— =

2.430 8 GHz

FUNCTON

-6.187 dBm

24.678 0 GHz -46.082 dBm
4.747 0 GHz -66.909 dBm
7.361 3 GHz -56.465 dBm
9.568 9 GHz -57.606 dBm

FUNCTION Wi

n

T

MSG

|STATUS |

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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Tx. Spurious NVNT g 2462MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:31:13 PMJul 22, 2024
Center Freq 2.462000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.456 96 GHz
10dBidiv  Ref 20.00 dBm -4.505 dBm
JLog
10.0
0.00 ’
100 il LY
200
-300
400
600
0.0
700

Center 2.46200 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

TX. Spurious NVNT g 2462MHz Antl Emission

Res BW 100 kHz

#VBW 300 kHz

| Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0 ac | | | SENSE:INT] [ | 02:31:44 PMJul 22, 2024
[Center Freq 13.265000000 GHz | ) Avg Type: Log-Pwr TRACEII 23 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.456 4 GHz
1L%gBldiv Ref 20.00 dBm -7.144 dBm
100 1
0.00 ’
00
200
he DT 54 51 a6,
-400
500 .
00 4 s - P
70 ni
Start 30 MHz Stop 26.50 GHz

Sweep 2.530 s (30001 pts

2.456 4 GHz

FUNCTON

FUNCTION Wi

n

N f -7.144 dBm
2 N f 24.805 9 GHz -46.660 dBm
3 N f 48537 GHz -66.611 dBm
4 N f 7.317 2GHz -55.879 dBm
5 N f 9.949 2 GHz -57.097 dBm
6
7
8
9
10
11
< i
MSG |STATUS|

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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TX. Spurious NVNT n20 2412MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:37:27 PMJul 22, 2024
Center Freq 2.412000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.408 28 GHz
10dBidiv  Ref 20.00 dBm -3.418 dBm
JLog
100
0.00 ’
100
200
300
400
500
£0.0
700

Center 2.41200 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

Tx. Spurious NVNT n20 2412MHz Antl Emission

Ref 20.00 dBm

| Keysight Spectrum Analyzer - Swept SA oo el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:37:57 PMJul 22, 2024
[Center Freq 13.265000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AAa
I IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.419 4 GHz
10 dBidliy -5.710 dBm
og

100 !

0.0o0

¢

-100

=200
=300

-40.0
500

GO0 by
700 |

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.530 s (30001 pts

n

X FURCTIGN WD TH
N f 24194 GHz -5.710 dBm
2 N f 25.283 3 GHz -46.188 dBm
3 N f 4.949 0 GHz -55.965 dBm
4 N f 7.407 2 GHz -55.268 dBm
5 N f 9.766 5 GHz -56.842 dBm
6
7
8
9
10
11
< m
MSG |STATUS|

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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TX. Spurious NVNT n20 2437MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:43:32 PMJul 22, 2024
Center Freq 2.437000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB Mkr1 2.443 24 GHz
10dBidiv  Ref 20.00 dBm -3.405 dBm
JLog
10.0
0.00 P
100 A Doy
200
-300
400
600 R
0.0
700

Center 2.43700 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

Tx. Spurious NVNT n20 2437MHz Antl Emission

Ref 20.00 dBm

| Keysight Spectrum Analyzer - Swept SA oo el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:44:03 PMJul 22, 2024
[Center Freq 13.265000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AAa
I IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB Mkr1 2.442 3 GHz
10 dBidliy -4.902 dBm
og

100

0.0o0
-100

=200
=300

=SFt

-40.0
500

GO0 by
-YDDI

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.530 s (30001 pts

n

X FUNCTION WIDTH
N f 2.442 3 GHz -4.902 dBm
2 N f 24167 4 GHz -46.760 dBm
3 N f 49922 GHz -66.204 dBm
4 N f 7.154 8 GHz -56.058 dBm
5 N f 9.644 8 GHz -56.740 dBm
6
7
8
9
10
11
< i
MSG |STATUS|

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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TX. Spurious NVNT n20 2462MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 02:49:48 PMJul 22, 2024
Center Freq 2.462000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.458 28 GHz
10dBidiv  Ref 20.00 dBm -4.705 dBm
JLog
10.0
0.00 ’
100 gl A, i L
200
-300
400
600 _
0.0
700

Center 2.46200 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 30.00 MHz
Sweep 2.933 ms (1001 pts)

IMEG‘

|STATUS |

Tx. Spurious NVNT n20 2462MHz Antl Emission

Ref 20.00 dBm

| Keysight Spectrum Analyzer - Swept SA oo el
RL ] RF [s0 ac | | | SENSE:INT] [ | 02:50:18 PMJul 22, 2024
[Center Freq 13.265000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AAa
I IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.467 9 GHz
10 dBidliy -6.037 dBm
og

100 !

0.0o0

9

-100

=200
=300

DL1 -34.71 dBm|

-40.0
500 1

GO0 b
-YDDI

Start 30 MHz
Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz
Sweep 2.530 s (30001 pts

2.467 9 GHz

FUNCTON

FUNCTION Wi

n

N f -6.037 dBm
2 N f 24.755 6 GHz -45.717 dBm
3 N f 4.877 5 GHz -66.182 dBm
4 N f 7.3622 GHz -55.397 dBm
5 N f 9.965 1 GHz -57.295 dBm
6
7
8
9
10
11
< i
MSG |STATUS|

B 0755-27782934

X admin@zht-lab.cn

& http://www.zht-lab.cn
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TX. Spurious NVNT n40 2422MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 03:01:08 PMJul 22, 2024
Center Freq 2.422000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB Mkr1 2.424 46 GHz
10dBidiv  Ref 20.00 dBm -5.221 dBm
JLog
10.0
0.00 .
100 '
200
-300
400
600 L WU
0.0
700

Center 2.42200 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 60.00 MHz
Sweep 5.800 ms (1001 pts)

IMEG‘

|STATUS |

Tx. Spurious NVNT n40 2422MHz Antl Emission

L Keyeight Spectrum Analyzer - Swept SA o e
RL RF [s0 ac | | | SENSE:INT] [ | 03:01:38 PMJul 22, 2024
[Center Freq 13.265000000 GHz | ) Avg Type: Log-Pwr TRACE[1123 45 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE|M S
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset2.04 dB Mkr1 2.419 4 GHz
10de/dy__Ref 20.00 dBm -6.251 dBm
og
100 !
0.00 .
00
200
o DL1 3522 dBm
-400
500 -
00 — — - —
70 ni
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (30001 pts
X FUNCTION WIDTH
N f 24194 GHz -6.251 dBm
2 N f 24.767 1 GHz -45.730 dBm
3 N f 4.9517 GHz -55.925 dBm
4 N f 7.319 0 GHz -55.704 dBm
5 N f 9.607 7 GHz -57.538 dBm H
6
7
8
9
10 M
1 -
< 0 o
MSG |STATUS|

B 0755-27782934

X admin@zht-lab.cn
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TX. Spurious NVNT n40 2437MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 03:11:52 PMJul 22, 2024
Center Freq 2.437000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB Mkr1 2.424 52 GHz
10dBidiv  Ref 20.00 dBm -5.349 dBm
JLog
10.0
0.00 .
100 Al
200
-300
400
600 I
0.0
700

Center 2.43700 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 60.00 MHz
Sweep 5.800 ms (1001 pts)

IMEG‘

|STATUS |

Tx. Spurious NVNT n40 2437MHz Antl Emission

Res BW 100 kHz

| Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0 ac | | | SENSE:INT] [ | 03:12:22 PMJul 22, 2024
[Center Freq 13.265000000 GHz | ) Avg Type: Log-Pwr TRACEII 23 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.04 dB Mkr1 2.433 5§ GHz
1L%gBldiv Ref 20.00 dBm -7.225 dBm
100 1
0.00 ’
00
200
0o DL1 -35.35 dBm|
-400
500
600 — A P
70 ni
Start 30 MHz Stop 26.50 GHz

#VBW 300 kHz

Sweep 2.530 s (30001 pts

2

—h —h —h —h =

-
Cwo~NOG AW

A
— =

2.433 5 GHz

4.685 9 GHz
4.762 8 GHz
7.476 0 GHz
9.748 9 GHz

-7.226 dBm
-46.636 dBm
-66.450 dBm
-55.206 dBm
-57.404 dBm

FUNCTION WIDTH

n

T

MSG

|STATUS |

B 0755-27782934

X admin@zht-lab.cn
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TX. Spurious NVNT n40 2452MHz Antl Ref

' Keysight Spectrum Analyzer - Swept SA =R
RL RF [s0 ac | | | SENSE:INT] [ | 03:22:45 PMJul 22, 2024
Center Freq 2.452000000 GHz | . Avg Type: Log-Pwr TRACE[1123 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.438 26 GHz
10dBidiv  Ref 20.00 dBm -5.893 dBm
JLog
10.0
0.00 .
100
200
-300
400
600 H T
0.0
700

Center 2.45200 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 60.00 MHz
Sweep 5.800 ms (1001 pts)

IMEG‘

|STATUS |

Tx. Spurious NVNT n40 2452MHz Antl Emission

Res BW 100 kHz

| Keysight Spectrum Analyzer - Swept SA ===
RL RF [s0 ac | | | SENSE:INT] [ | 03:23:16 PMJul 22, 2024
[Center Freq 13.265000000 GHz | ) Avg Type: Log-Pwr TRACEII 23 4 5 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 10110 TYPE| M AAa
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 2.03 dB Mkr1 2.466 1 GHz
1L%gBldiv Ref 20.00 dBm -6.468 dBm
100 1
0.00 ’
00
200
300
DL1 -35.53 dBm|
-400
500
0.0 f diisihis - =
70 ni
Start 30 MHz Stop 26.50 GHz

#VBW 300 kHz

Sweep 2.530 s (30001 pts

—h —h —h —h =

-
Cwo~NOG AW

A
— =

X FURCTIGN WD TH
2.466 1 GHz -6.468 dBm
25.3459 GHz -46.641 dBm
4.935 8 GHz -55.933 dBm
7.307 5 GHz -55.567 dBm
9.9351 GHz -57.202 dBm

n

T

MSG

|STATUS |

B 0755-27782934

X admin@zht-lab.cn
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12. TEST SETUP PHOTO

Reference to the appendix | for details.

13. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for detalils.

XXX XX END OF REPORT 3 3 X X X
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