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RF TEST REPORT

FCC ID: 2A22E-WWYLD1-X18
According to
47 CFR FCC Part 15, Subpart C (Section 15.247)

ANSI C63.10:2013

Equipment : AX1800 USB3.0 WiFi6 Adapter
Model No. . D1-X18
Trademark : N/A
Product No. . 20220929017481
Micronet Union Technology(Chengdu) Co., Ltd
Applicant : Room 502, Building 5, N.O. 528, Yuefei Road, Shibantan Street, Xindu

District, Chengdu, Sichuan, China

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

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

»  Test Date: 2022.10.09-2022.11.09
Lab: Beijing TIRT Technology Service Co.,Ltd Shenzhen
Add: 101, 3 # Factory Building, Gongjin Electronics Shatin Community, Kengzi Street, Pingshan

District, Shenzhen, China
TEL: +86-0755-27087573
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1. General Information

1.1 Applicant

Micronet Union Technology(Chengdu) Co., Ltd

Room 502, Building 5, N.O. 528, Yuefei Road, Shibantan Street, Xindu District, Chengdu, Sichuan,
China

1.2 Manufacturer

Micronet Union Technology(Chengdu) Co., Ltd

Room 502, Building 5, N.O. 528, Yuefei Road, Shibantan Street, Xindu District, Chengdu, Sichuan,
China

1.3 Factory

Micronet Union Technology(Chengdu) Co., Ltd

Room 502, Building 5, N.O. 528, Yuefei Road, Shibantan Street, Xindu District, Chengdu, Sichuan,
China

1.4 Basic Description of Equipment Under Test

ltems Description

Equipment Name AX1800 USB3.0 WiFi6 Adapter

Model Number D1-X18

Trademark N/A

Power Supply 5Vdc

Operating Temperature 0°C-40°C

EUT Stage O Product Unit @ Final-Sample
@ EEE 802.11b

. @ |EEE 802.119g

Operating Band 2400~2483.5MHz
@ |[EEE 802.11n(20MHz)
@ |[EEE 802.11n(40MHz)

IEEE 802.11b: WLAN (1TX, 1RX)

Product Type IEEE 802.11g: WLAN (1TX, 1RX)

IEEE 802.11n: WLAN (2TX, 2RX)
Nominal Bandwidth 20MHz / 40MHz

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

IEEE 802.11n: OFDM (BPSK / QPSK / 16QAM / 64QAM)
IEEE 802.11b mode : DSSS (1/2/5.5/11)

IEEE 802.11g mode : OFDM (6/9/12/18/24/36/48/54)
IEEE 802.11n (20MHz) mode(MCS0O~MCS?7)

IEEE 802.11n (40MHz) mode(MCSO~MCS?7)

Data Rate (Mbps)
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Eleven channels are provided for 802.11b, 802.11g, 802.11n (20MHZz):

Frequency Band Channel No. Frequency Channel No. Frequency
01 2412MHz 07 2442MHz
02 2417MHz 08 2447MHz
2400MHZ ~ 2483.5 MHz 03 2422MHz 09 2452MHz
04 2427MHz 10 2457MHz
05 2432MHz 11 2462MHz
06 2437MHz / /
Seven channels are provided for 802.11n (40MHz):
Frequency Band Channel No. Frequency Channel No. Frequency
03 2422 MHz 07 2442MHz
04 2427MHz 08 2447MHz
2400MHz ~ 2483.5 MHz
05 2432MHz 09 2452MHz
06 2437MHz / /
1.5 Antenna Information
Ant. Brand Model Name | Antenna Type Connector Gain (dBi)
1 N/A N/A PCB N/A -0.36
2 N/A N/A PCB N/A -0.99

1.6 Description Of Support Units

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.

No. Equipment Model Series No Brand FCCID Supplied by
1 Notebook L450 / Lenovo Doc /
2 Notebook ADLX90NCC3A / Lenovo Doc /
adapter
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1.7 Transmit Operating Mode

Transmit Operating Mode

ransmit Multiple Antennas

® [Operating mode 1 (single antenna) ® 1TX

® [Operating mode 2 (multiple antenna, no beam forming) @ 2TX |OBTX |O| 4TX
O |Operating mode 3 (multiple antenna, with beam forming) ORTX |ORTX |O| 4TX
® 802.11b Operating mode @ 1TX |ORTX |O[BTX

® 802.11g Operating mode @ 1TX |ORTX |O[BTX

@® 802.11n(20MHz) Operating mode O ATX |@R2TX |O[BTX

@® 802.11n(40MHz) Operating mode O ATX |@2TX |O[BTX

Note:

802.11b, 1IMbps~11Mbps: 1TX1RX.
802.11g, 6Mbps~54Mbps: 1TX1RX.
802.11n20MHz/40MHz, MCSO~ MCS7: 2TX2RX.
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2. Summary of Test Results

2.1 Summary of Test Items

47 CFR FCC Part 15, Subpart C (Section 15.247)

Test item FCC Clause Results Remarks

AC Power Conducted Emission 15.207 Pass Meet the requirement of the limit

Radiated Emission and Band 15.205/15.209
Pass Meet the requirement of the limit

Edge Measurement 115.247(d)
Spurious Emission at Antenna
15.247(d) Pass Meet the requirement of the limit
Port
6dB Bandwidth 15.247(a)(2) Pass Meet the requirement of the limit
Conducted Power 15.247(b) Pass Meet the requirement of the limit
Power Spectral Density 15.247(e) Pass Meet the requirement of the limit
The EUT has 2 internal PCB

Antenna Requirements 15.203 Compliance |antennas arrangement which was

permanently attached

Note: NA denotes Not Applicable in this part

2.2 Application of Standard

47 CFR FCC Part 15, Subpart C (Section 15.247)
KDB 558074 D01 15.247 Meas Guidance v05r02
KDB 662911 D01 Multiple Transmitter Output v02r01

ANSI| C63.10:2013
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2.3 Test Instruments

Cal. date Cal. Due date
No. Equipment Manufacturer Type No. Serial No.
auip Hract yp ' (yyyy/mm/dd) | (yyyy/mm/dd)
1 EMI Receiver Rohde&Schwarz ESCI 100718 2021/11/10 2022/11/09
2022/10/15 2023/10/14
2 AMN Rohde&Schwarz ENV216 100075 2021/11/10 2022/11/09
2022/10/15 2023/10/14
3 AMN Schwarzbeck NSLK8127 #829 2021/11/10 2022/11/09
2022/10/15 2023/10/14
4 ECSI RF IN RF Rohde&Schwarz RP-X1 \ 2021/11/10 2022/11/09
Cable 2022/10/15 | 2023/10/14
2021/11/10 2022/11/09
5 ECSIRF INRF Rohde&Schwarz | Sapre sm \
Cable 2022/10/15 | 2023/10/14
6 EMI Receiver Rohde&Schwarz ESR7 102013 2021/11/10 2022/11/09
2022/10/15 2023/10/14
7 Spectrum Rohde&Schwarz FSV30 103741 2021/11/10 2022/11/09
analyzer 2022/10/18 2023/10/17
8 Spectrum KEYSIGHT N9O10A MY51440158 2021/11/10 2022/11/09
analyzer 2022/10/18 2023/10/17
2021/12/26 2022/12/25
9 | Integral Antenna | Schwarzbeck | VULB9163 9163-868
2022/10/21 2023/10/20
BBHA BBHA 9120D | 2021/11/10 2022/11/09
10 | Integral Antenna Schwarzbeck
g 9120D 1201 2022/10/16 | 2023/10/15
2021/11/07 2022/11/06
11 | Integral Antenna | Schwarzbeck BBHA 9170#685
9170 2022/10/15 2023/10/14
- - 2021/11/10 2022/11/09
12 Preamplifier CD Systems Inc PAP-0303 85060000
6-30 2022/10/16 2023/10/15
- 2021/11/10 2022/11/09
13 Preamplifier Schwarzbeck BBV9721 9721-019
2022/10/16 2023/10/15
2021/11/1 2022/11
14 |  Preamplifier emci EMCO126 | 950417 021/11/10 | 2022/11/09
45SE 2022/10/17 2023/10/16
15 ECSIRF IN RF Rohde&Schwarz AP-X1 \ 2021/11/10 2022/11/09
Cable 2022/10/17 | 2023/10/16
2021/11/10 2022/11/09
16 | Spectum Agilent N9O10A | MY52221119
Analyzer 2022/10/18 2023/10/17
P 2021/09/13 2022/09/12
17 ower Tonscend JS0806-2 | 188060134
Collection Unit 2022/10/17 2023/10/16
Tonscend Test 2.6.77.051
18 Tonscend NA NA NA
System 8
. 2021/09/13 2022/09/12
19 | Power Sensor Agilent U2021XA | MY54250019
2022/10/18 2023/10/17
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. 2021/09/13 2022/09/12
20 Power Sensor Agilent U2021XA | MY54250021
2022/10/18 2023/10/17
21 | Power Sensor Agilent U2021XA | MY54210040 2021/09/13 2022/09/12
g 2022/10/18 | 2023/10/17
22 | Power Sensor Agilent U2021XA | MY54260021 2021/09/13 2022/09/12
g 2022/10/18 | 2023/10/17
Temp&Humidity 2021/11/04 2022/11/03
23 A t R NA
Recorder nymetre JRI00 2022/10/17 | 2023/10/16
T &Humidit NTH1100- 2021/09/02 2022/09/01
24 | ' EMPEAUMIALY ETOMA 16080628
Chamber 30A 2022/10/17 2023/10/16
2.4 Test Mode
Frequency Range : 2400~2483.5 MHz
Test Items Mode Data Rate Channel Antenna
o Simultaneous
AC Power Conducted Emission o - - -
transmission
802.11b 1 Mbps 01/06/11 2
Radiated Emission and Band Edge 802.11g 6Mbps 01/06/11 2
Measurement 802.11n(20MHz) MCSO 01/06/11 1&2
802.11n(40MHz) MCSO0 03/06/09 1&2
802.11b 1 Mbps 01/06/11 1&2
Spurious Emission at Antenna 802.11g 6Mbps 01/06/11 1&2
Port 802.11n(20MHz) MCSO0 01/06/11 1&2
802.11n(40MHz) MCSO0 03/06/09 1&2
802.11b 1 Mbps 01/06/11 1&2
_ 802.11g 6Mbps 01/06/11 1&2
6dB Bandwidth
802.11n(20MHz) MCSO0 01/06/11 1&2
802.11n(40MHz) MCSO0 03/06/09 1&2
802.11b 1 Mbps 01/06/11 1&2
802.11g 6Mbps 01/06/11 1&2
Conducted Power
802.11n(20MHz) MCSO0 01/06/11 1&2
802.11n(40MHz) MCSO0 03/06/09 1&2
802.11b 1 Mbps 01/06/11 1&2
_ 802.11g 6Mbps 01/06/11 1&2
Power Spectral Density
802.11n(20MHz) MCSO0 01/06/11 1&2
802.11n(40MHz) MCSO0 03/06/09 1&2
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2.5 Test Condition

Applicable to Environmental conditions Input Power Tested by
AC Power Conducted Emission 25 °C, 52 % RH DC 5V Stone Tang

Radiated Emission and Band Edge
23 °C, 55 % RH DC 5V Stone Tang

Measurement

Spurious Emission at Antenna Port 24.3 °C, 53 % RH DC 5V Stone Tang
6dB Bandwidth 24.3 °C, 53 % RH DC 5V Stone Tang
Conducted Power 24.3°C,53 % RH DC 5V Stone Tang
Power Spectral Density 24.3 °C, 53 % RH DC 5V Stone Tang

The applicant declare the operating environment of EUT as below:

Normal conditions: DC 5V, 15~35°C

2.6 Duty Cycle of Test Signal

If duty cycle is = 98 %, duty factor is not required.
If duty cycle is < 98 %, duty factor shall be considered.

All the duty factor of other test mode have been considered.

Transmission Transmission Duty Cycle
Test Mode Antenna Channel _ : Duty Factor
Duration [ms] Period [ms] [%]
1B Antl 2437 8.19 10.69 76.61 1.16
Ant2 2437 8.19 10.69 76.61 1.16
116G Antl 2437 1.36 3.86 35.23 4.53
Ant2 2437 1.36 3.86 35.23 4.53
Antl 2437 1.14 3.65 31.23 5.05
11IN20MIMO
Ant2 2437 1.14 3.64 31.32 5.04
Antl 2437 0.63 3.13 20.13 6.96
11N40OMIMO
Ant2 2437 0.64 3.14 20.38 6.91

Page 12/ 126 TIRT-TRF/FCCO01-2(E):2021A0



Report No.: FCC022022-05258RF1

11B_Ant1_2437
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11G_Antl_2437
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11N20MIMO_Antl_2437
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11N4OMIMO_Ant1_2437
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2.7 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the EUT.

This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth +142.12 KHz
RF power conducted +0.74 dB
RF power radiated +3.25dB
Spurious emissions, conducted +1.78dB
Spurious emissions, radiated (9KHz~30MHZz) +2.56dB
Spurious emissions, radiated (30MHz~1GHz) +4.6dB
Spurious emissions, radiated (Above 1GHz) +4.9dB
Conduction Emissions(150kHz~30MH2z) +3.1 dB
Humidity +4.6%
Temperature +0.7°C
Time +1.25%

2.8 Test Location

Company:

Beijing TIRT Technology Service Co.,Ltd Shenzhen

Address:

101, 3 # Factory Building, Gongjin Electronics Shatin Community,
Kengzi Street, Pingshan District, Shenzhen, China

CNAS Registration Number: | CNAS L14158

Number:

A2LA Registration Number: | 6049.01
FCC Designation Number: CN1309
Test Firm Registration

m Registrat 825524

Telephone:

+86-0755-27087573

2.9 Deviation from Standards

None

2.10 Abnormalities from Standard Conditions

None

Page 17/ 126

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




Report No.: FCC022022-05258RF1

3. Test Procedure And Results

3.1 AC Power Line Conducted Emission

3.1.1 Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uV) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

3.1.2 Test Peripherals

Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Record PC Lenovo M4500T NA
2 Control PC Lenovo M4500T NA

3.1.3 Test Procedure

Test Method
® Conducted Measurement ‘O Radiated Measurement
Test Channels
OLowest, Middle and Highest Channel ‘O Lowest and Highest Channel
Environmental conditions
@®Normal ‘O Normal and Extreme
Note:@:Test O:No Test

a) The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other
support units were connected to the power mains through another LISN. The two LISNs provide
50 ohm/ 50uH of coupling impedance for the measuring instrument.

b) Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c) The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB)
was not recorded.
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3.1.4 Test Setup

Vertical Reference Ground Plane

Test Receiver

L Horizontal Reference Ground Plane
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3.1.5 Test Result

Note:
1.

Correct Factor = LISN Factor + Cable Loss + Pulse Limiter Factor, the value was added to
Original Receiver Reading by the software automatically.

Measurement = Reading + Correct Factor.
Over = Measurement - Limit

150kHz~30MHz

Worst Case Operating Mode: Simultaneous transmission

Line
Conducted Emission Measurement
20,0  dBuV
\ FCC Part] 5 Class B Conduction(GP]
|
W
|ﬂ‘“'
. T
PR !
. ’ g Mri-* )
I ﬂ‘k\w}’u‘”ww\ﬂ wﬁ::mz;«-NETH"MW*WWWWWNN ek
i qWWWWWwJ--MJhMMI I e
-20
0.150 05 [MHz) 5 30,000
Reading Correct Measure-
Mo, Mk, Freq. Level Factar ment Limit  Owver
WHz dB dB dBu dBut dB Detector  Comment
1 01500 34.M 19 .49 5350 BE.O0  -12.50 QP
2 0.1500 1B.61 19 .49 3610 5600  -19890 AVG
3 04540 1233 1953 3186 5680 -24 .94 QP
4 0.4540  4.63 19.53 2416 46.80  -2284  AVG
5 0.B380 101 19.55 2886 56.00 -26.14 QP
B 0.B380 357 19.55 2312 46.00 -2288 AVG
T 14700 926 1980 2806 56.00 -26.94 QP
] 14700 412 19.80 2382 46.00 -2208 AVG
g 1.8800 728 20.06 2734 56.00 -2B 6B QP
10 1.8800 2.1 20.08 2227 46.00 -2373  AVG
11 14.9820 B84 21 67 3041 6000 -28.49 QP
12 14.9820 3.05 21 67 24772 5000 -2528 AVG
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150kHz~30MHz Worst Case Operating Mode: Simultaneous transmission

Neutral

Conducted Emission Measurement
20,0 dBuV¥

FCC Part15 Class B Conduchion[QP]
-< |
u \ M
1, M

a
30 H‘M“Lﬂ.,'-nwlm #\,wf\mwkfwvﬁw [ \M .
/]pﬁk ("L«.rﬂ."b An.,.lff " Pwmm oo™l ML\H h"w"ﬂm mmm-mww.\mm,»]: Fordtb Ay

peak

TR, ﬂmvkﬁ.‘w» k‘“‘*““‘“"‘% AVG
20
0.150 05 [MHz) 5 30,000
Reading Correct Measure-
Ma. Mk.  Freg. Level Factor ment Limit  QOwer
MHz dBu dB dBu dBu dB Detector  Comment
1 01540 3531 19.70 2501 G578  -10.77 QP
2 01540 1764 19.70 3734 8578 -1844 AVG
3 0.2500 2034 19.69 4003 G176 -21.73 QP
4 02500 8.5, 19.69 2820 9178 -23568 AVG
] 0.4620 1440 19.73 3413 a6 B -22 .53 QP
] 04620 6.39 18973 2612 45866 -2084  AVG
7 1.9140 9.83 2025 3014 a6 00  -25 86 QP
a 1.9140 447 2025 2472 4500 -21.28 AVG
g 11.8020 -0.10 2122 2112 go00  -38 88 QP
10 11.8020 -4.73 2122 1649 a000  -33581  AVG

—_

15.2500  10.66 21 64 3260 go0.00  -27 .50 QP

—_
]

16.2500  5.69 21.84 27.33 5000  -Z22B7  AVEG
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3.2 Radiated Emission and Band Edge
3.2.1 Limit

Radiated emissions which fall in the restricted bands must comply with the radiated emission
limits specified as below table. Other emissions shall be at least 20dB below the highest level of the
desired power:

Frequency Distance Field Strength Limit
(MHz) Meters(m) uVv/m dB(uV)/m
0.009 - 0.49 300 2400/F(kHz) -
0.490 — 1.705 30 24000/F(kHz) -
1.705 - 30 30 30 -
30~88 3 100 40.0
88~216 3 150 43.5
216~960 3 200 46.0
960~1000 3 500 54.0
Above 1000 3 74.0 dB(nV)/m (Peak)
54.0 dB(uV)/m (Average)

Note: (1) Emission level dBuV = 20 log Emission level uV/m
(2) The smaller limit shall apply at the cross point between two frequency bands.
(3) Distance is the distance in meters between the measuring instrument, antenna and the
closest point of any part of the device or system.

3.2.2 Test Peripherals

Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Record PC Lenovo M4500T NA
2 Control PC Lenovo M4500T NA

3.2.3 Test Procedure

Test Method
‘.Radiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel ‘O Lowest and Highest Channel
Environmental conditions
‘ONormaI and Extreme

OConducted Measurement

@®Normal

Note:@:Test O:No Test

a) The measuring distance of 3 m shall be used for measurements. The EUT was placed on the
top of a rotating table 0.8 meter above the ground at a 3 meter semi-anechoic chamber. The
table was rotated 360 degrees to determine the position of the highest radiation.(below 1 GHz)

b) The measuring distance of 3 m or 1.5m shall be used for measurements. The EUT was placed
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on the top of a rotating table 1.5 meter above the ground at a 3 meter semi-anechoic chamber.
The table was rotated 360 degrees to determine the position of the highest radiation.(above
1GHz2)

C) The height of the equipment or of the substitution antenna shall be 0.8m or 1.5m; the height of
the test antenna shall vary between 1 m to 4 m. 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 find the maximum reading (used Bore sight function).

e) The receiver system was set to peak and average detect function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz.

f) The initial step in collecting radiated emission data is a receiver peak detector mode
pre-scanning the measurement frequency range. Significant peaks are then marked and then
Quasi Peak detector mode re-measured.

g) All readings are Peak unless otherwise stated QP in column of Note. Peak denotes that the
Peak reading compliance with the QP Limits and then QP Mode measurement didn‘t perform.
(below 1 GHz)

h) All readings are Peak Mode value unless otherwise stated AVG in column of Note. If the Peak
Mode Measured value compliance with the Peak Limits and lower than AVG Limits, the EUT
shall be deemed to meet both Peak & AVG Limits and then only Peak Mode was measured,
but AVG Mode didn‘t perform. (above 1 GHz)

i) For the actual test configuration, please refer to the related Item -EUT Test Photos.
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3.2.4 Test Setup

(A) Radiated Emission Test Set-Up Frequency 30 MHz-1000 MHz

Ground Plane

Receiver | _“{ amp.

(B) Radiated Emission Test Set-Up Frequency Above 1 GHz

-4 m

EUT I:n——u—
7m

]

)

]

)

]

. . :

0.8m H 1m

0.3m E

Ground Plane

<>
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3.2.5 Test Result
1) Radiated emission: 9KHz-30MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.

There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result
came out very similar.
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2) Radiated emission:

Note:
1.
2.

Measurement =

30MHz-1G

Reading + Correct Factor.

Over = Measurement - Limit

Below 1G (30MHz~1GHz)

’ Test mode: 11B

Test Channel: 1

VERTICAL

Radiated Emission

20.0 dBu¥/m

FCC Part 15C 3M Radiation

L
30 .
5 =
12 a ﬁ WJJ\A‘M"
A 3 I J‘hﬁ'\w b
Jﬁﬁvp. M“WWV""’"&'M /\NMV“NW"W"‘JW\M‘W ) VHV!"L*J\"‘N‘M
W
-20
30000 40 50 60 70 80 (MHz] 300 400 500 600 700  1000.000
Reading Caorrect Measure- o
Mo, Mk. Freq.  Level Factor ment Limit  Ower
MHz dBuy dBim dBuvim dBuvim dB Detector
1 33.8802 33.00 -10.83 22.07 4000 1783 QP
2" 39.2881 3276 -10.01 2275 4000 -17.25 QP
3 720843 32.11 -12.73 19.38 4000 -2062 QP
4 198.2855  36.14 -12.73 2341 43450 -2008 QP
5 219.8450 3B.79 -11.83 24 86 46.00 -21.14 QP
B 4558058 31.82 -4.87 28.85 46.00 -19.05 QP
Radiated Emission
80.0  dBuV/m
FCC Pant 15C 3M Radiation
30 i : ﬁ\ WMMM
st
¥ B AL i
LY I P e
al e J\Wt-wrv o bt
-20
0000 40 50 &) 70 80 (MHz) 300 400 500 600 700 10D0.00D
Reading Correct Measure-
Mo, Mk, Fregq.  Level Factor ment Limit  Ower
MHz dBuy dBim dBuvim dBuvim dB Detectar
1 404170 2931 -8a1 19.40 4000 -2080 QP
2 14586811 2047 -8a1 19.56 4350 -23.84 QP
3 199.9855 36.94 -12.78 23.76 4350 -19.74 QP
4 263.8190  37.63 -10.00 27 .63 46.00 -18.37 QP
5 380.4476 35.88 -7.20 28.78 4600 -17.22 QP
6 4004318 3582 -6.16 29 66 4600 -16.34 QP
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3) Radiated emission: Above 1G

Note:

1. Measurement = Reading + Correct Factor.
2. Over = Measurement — Limit

Above 1G (1GHz~26.5GHz) |

Test mode:11B

Test Channel:1

VERTICAL
Radiated Emission
800 dBuV/m
FCC PK
.;!: FCC AV
35
-10
1000.000 2000 3000 [MHz) 5000 6000 7000 BOOD3I0DO 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBu\ dBim dBu\im dBu\im dB Detector
1* 4824000 5587 -1.88 53.99 7400 -20.01 peak
Radiated Emission
12000 dBuV/m
AP,
J
R
/ \
/ \
A rl} 'CE Pﬁm
70 ),J 1] ¥ —
2
FCI v
o - bt M,MV"MS%
2000
2310000 232200 233400 234600 235800 237000 238200 239400  2406.00 243000 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuvim dBulVim dB Detector
1 2310.000 47.50 -1.82 4558 7400 -2842 peak
2 2300.000 58.51 -1.67 56.84 74.00 -17.16 peak
3 *  2390.000 49861 -1.67 47.94 54.00 -6.06 AVG
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HORIZONTA

800 dBuV/m

Radiated Emission

FCC PK
1
X
FCC AW
—
R
35
-0
1000.000 2000 3000 [MHz] 5000 G000 7000 BODOI000 18000.000
Reading Correct Measure-
No. Mk Freq. Level Factor ment Limit QOver
MHz dBul dB/m dBu\im dBuVim dB Detector
1 4824.000 65.22 -1.88 63.34 7400 -10.66 peak
2 * 4824000 50.24 -1.88 48.36 54.00 -584 AVG
Radiated Emission
1200 dBuV/m
SO
N
/ \
™, IrI \ A
rf \} wuﬁ’x \"
!
b 2/
~
,u’IN FCC AV
P
b s — o %
2000
2310.000 2322.00 233400 234600 235800  2370.00  2382.00 239400  2406.00 243000 MHz
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Qver
MHz dBuv dB/m dBuVim dBuVim dB Detector
1 2310.000 47.04 -1.82 4512 7400 -2888 peak
2390.000 66.78 -1.67 65.11 74.00 -8.80 peak
3" 2390.000 49.80 -1.67 48.13 54.00 -587 AVG
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Above 1G (1GHz~26.5GHz) | Test mode: 11B Test Channel:6
VERTICAL
Radiated Emission
80.0  dBuV/m
FCC PE
1 CC A
X
a5
0
1000.000 2000 3000 (MHz) 5000 6000 7000 80009000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBul dB/m dBulvim dBuVim dB Detector
1* 4874000 5529 -1.59 53.70 7400 -20.30 peak
HORIZONTA
Radiated Emission
80.0 dBuN/m
FCC PE
1
=
CC A
&
a5
-0
1000.000 2000 3000 [MHz) 5000 G000 7000 E0003000 18000,000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over
MHz dBu\ dBim dBulvim dBulvim dB Detector
1 4874.000 63.77 -1.59 62.18 7400 -1182 peak
2 *  4874.000 50.24 -1.59 48.65 54.00 535 AVG
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Above 1G (1GHz~26.5GHz) |

Test mode: 11B

Test Channel:11

VERTICAL

80.0 dBuV/m

Radiated Emission

FCC PK
1x FCC AV
2
R
35
10
1000.000 2000 3000 [MHz) 5000 6000 7000 BOODSI000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Qver
MHz dBu\ dB/m dBulim dBulvim dB Detector
1 4924.000 57.42 -1.30 56.12 7400 -17.88 peak
2 * 4924000 4929 -1.30 47.99 54.00 -6.01 AVG
Radiated Emission
1200 dBuV/m
e
r" N
/J
/ \
! 4 -
/ \ FCC PK
70 j |

FCC AV
LSy |
e e T A v
20.0
2450.000 2460.00 247000  2480.00  2490.00 250000  2510.00  2520.00 253000 2550.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBulim dBulim dB Detector
1*  2483.000 53.57 -1.28 52.29 74.00 -21.71 peak
2 2500.000 48.33 -1.21 47.12 74.00 -26.88 peak
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HORIZONTA
Radiated Emission
800 dBuV/m
FCC PK
X
FCC AV
=
b4
5
-0
1000.000 2000 3000 [MHz] 5000 G000 7000 BODO0S000 18000, 000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over
MHz dBu dB/m dBulvim dBulim dB Detector
1 4924 000 6514 -1.30 63.84 74.00 -10.16 peak
2" 4924.000 50.63 -1.30 49,33 54.00 -467 AVG
Radiated Emission
12000 dBuV/m
r-f\m‘\.\
/I
/ 4
/ \ I/n h FCC PE
70 \
& IﬂJ‘V\,‘ FCC AV
2000
2450000 246000 247000 248000 249000 250000 251000 252000  2530.00 255000 MHz
Reading Comrect Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBu dB/m dBuvim dBuVim dB Detector
1 2483.000 58.21 -1.28 56.93 74.00 -17.07 peak
2" 2483.000 4984 -1.28 48.56 5400 544 AVG
3 2500.000 48.78 -1.21 47.57 74.00 -26.43 peak
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Above 1G (1GHz~26.5GHz)

Test mode: 11G

Test Channel:1

VERTICAL
Radiated Emission
800 dBuV/m
FCC PE
%
FCC AV
2
X
35
10
1000.000 2000 3000 [MHz) 5000 000 7000 BODOD 9000 18000000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Owver
MHz dBul dBim dBudim dBulVim dB Detector
1 4824.000 65.64 -1.88 B63.76 7400 -10.24 peak
2" 4824.000 51.09 -1.88 49.21 54.00 -479 AVG
Radiated Emission
12000 dBuV/m
R

70

3 gf_g,fﬁ‘

s
}fb‘-ﬂ N
R, o AR oo AT ST A M""‘\"’M ?(
20.0
2310.000 232200 233400 234600 235800  2370.00 238200 239400  2406.00 2430.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit QOver
MHz dBu\ dBim dBulim dBulim dB Detector
2310.000 4936 -1.92 47.44 74.00 -26.56 peak
2 2390.000 60.23 -1.67 58.56 74.00 -1544 peak
3" 2390.000 5069 -1.67 49.02 54.00 -4.98 AVG
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HORIZONTA
Radiated Emission
800  dBuV/m
FCC PE
§<
FCC AV
4
35
10
1000.000 2000 3000 [MHz] 5000 6000 7000 90009000 18000.000
Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit Over

MHz dBuV dB/m dBulim dBulim dB Detector
1 4824.000 62.69 -1.88 60.81 74.00 -13.19 peak
2" 4824.000 50.50 -1.88 48.62 5400 -538 AVG

Radiated Emission
1200 dBuV/m

P LY,
70 (r W
Hﬁﬂ FCC AV
M 3
SR -..-WMW X
20,0
2310000 232200 233400 234600 235800 237000 238200 239400  2406.00 2430.00 MHz
Reading Correct Measure- o
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBulim dBuVim dB Detector

2310.000 47.98 -1.92 46.06 7400 -27.94 peak
2390.000 63.91 -1.67 62.24 7400 -11.76 peak
3 *  2390.000 4878 -1.67 47.11 5400 -689 AVG
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Above 1G (1GHz~26.5GHz) | Test mode: 11G Test Channel:6

VERTICAL
Radiated Emission
80.0  dBuV/m
FCC PK
1 CC A
2
35
10
1000.000 2000 3000 [MHz) 5000 GOOO 7000 BOOODS000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuvim dBuvim dB Detector
1*  4874.000 5554 -1.59 53.95 74.00 -20.05 peak
HORIZONTA
Radiated Emission
80.0  dBuV/m
FCC PK
1
®
CC Al
2
%
5
10
1000.000 2000 3000 [MHz) 5000 G000 7000 BO009000 18000,000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuy dB/m dBulim dBulim dB Detector
1 4874.000 65.28 -1.59 63.69 7400 -10.31 peak

2 *  4874.000 50.81 -1.59 49.22 54.00 478 AVG
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Above 1G (1GHz~26.5GHz) |

Test mode: 11G Test Channel:11

VERTICAL
Radiated Emission
800 dBuV/m
FCC PK
1 FCC AV
x
35
10
1000000 2000 3000 [MHz] 5000 G000 7000 80009000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBul dBim dBulvim dBuVim dB Detector
1" 4924000 5413 -1.30 52.83 74.00 -2117 peak
Radiated Emission
1200 dBuV/m
," 1 FCC PK
70 /
p FCC AV
%W%Mcwwwwmgpwm
2000
2450000 246000 247000 248000 249000 250000  2510.00 252000  2530.00 2550.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBul dB/m dBulvim dBulvim dB Detactor
i* 2483.000 52.77 -1.28 51.49 74.00 -2251 peak
2 2500.000 49.80 -1.21 48.59 74.00 -25.41 peak
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HORIZONTA
Radiated Emission
80.0  dBuV/m
FCC PK
p
X
FCC AV
%
5
-0
1000.000 2000 3000 [MHz) 5000 G000 7000 BOODS000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBu\ dB/m dBuNim dBulim dB Detactor
1 4924.000 64.47 -1.30 63.17 7400 -10.83 peak
2 * 4924000 47.86 -1.30 46.56 54.00 -T.44 AVG
Radiated Emission
1200 dBuV/m
f \ FCC PK
70 ol
1
Yy FCC AV
% \M‘“*\mmiw.wﬁ,..,,, SRS R [P pa |
20.0
2450.000 2460.00 247000  2480.00  2490.00 250000  2510.00  2520.00  2530.00 2550.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuy dB/m dBulim dBulim dB Detector
1 2483.000 6267 -1.28 61.39 7400 -1261 peak

2%  2483.000 50.16 -1.28 48.88 54.00 -5.12 AVG
3 2500.000 48.01 -1.21 46.80 74.00 -27.20 peak

Page 36 / 126 TIRT-TRF/FCCO01-2(E):2021A0



Report No.: FCC022022-05258RF1

Above 1G (1GHz~26.5GHz) | Test mode: 11N20MIMO Test Channel:1

VERTICAL
Radiated Emission
8O0 dBuV/m
FCC PK
;C FCC AV
%
35
-0
1000.000 2000 3000 [MHz] 5000 GOO00 7000 E000 3000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuv dB/m dBuvim dBulvim dB Detector
1 4824.000 56.85 -1.88 54.97 74.00 -18.03 peak
2" 4824.000 4953 -1.88 47 .65 5400 -6.35 AVG

Radiated Emission
1200 dBuV/m

FCl PE
70

K

N Wwa—"wﬂ

2000
210,000 232200 2334.00

234E.00 2358.00 2370.00

238200 239400  2406.00 2430.00 MHz
Reading Correct Measure-
No. Mk.  Freqg. Level Factor ment Limit Over
MHz dBu\/ dB/m dBu\im dBulim dB Detector
1 2310.000 49.18 -1.92 47.26 7400 -26.74 peak
2 2390.000 65.83 -1.67 63.96 7400 -10.04

peak
48.50 54.00 -550 AVG

3 *  2390.000 50.17 -1.67
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HORIZONTA
Radiated Emission
800 dBuV/m
FCC PK
1
X
FCC AV
4
35
10
1000.000 2000 3000 [MHz] 5000 000 7000 BODOS000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBut dBim dBu\vim dBuVim dB Datactor
1 4824.000 68.56 -1.88 B66.68 7400 -7.32 peak
2" 4824.000 50.58 -1.88 48.70 54.00 -5.30 AVG
Radiated Emission
1200 dBuV/m
[Mvmm
/
/
70 '

v
Lﬁ FCC AV

2000
230,000 232200 2334.00 234600 2358.00 2370.00 2382 00 235400

Z40E.00 243000 MHz

Reading Correct Measure-

No. Mk.  Freqg. Level Factor ment Limit Over
MHz dBuV dB/m dBu\fim dBulim dB Detector
1 2310.000 48.39 -1.82 4747 74.00 -26.53 peak

2 2300.000 67.16 -1.67 65.49 7400 -8.51 peak
3 *  2390.000 49.28 -1.67 47.61 5400 639 AVG
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Above 1G (1GHz~26.5GHz) |

Test mode: 11N20MIMO

Test Channel:6
VERTICAL
Radiated Emission
80.0  dBuV/m
FCC PK
1 CC A
b4
%
35
10
1000.000 2000 3000 [MHz) 5000 G000 7000 BOO0S000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dBim dBuvim dBuvim dB Datactor
1 4874.000 56.09 -1.59 54.50 74.00 -19.50 peak
2 *  4874.000 50.14 -1.59 48.55 54.00 -545 AVG
HORIZONTA
Radiated Emission
800 dBuV/m
FCC PE
%
CC &
z
2
35
A0
1000.000 2000 3000 [MHz) 5000 6000 7000 BOODDI000 18000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Qver
MHz dBuV dBim dBuVim dBuVim dB Datactar
1 4874.000 64.70 -1.59 63.11 7400 -10.89 peak
2 *  4874.000 51.09 -1.59 49.50 54.00 -450 AVG
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Above 1G (1GHz~26.5GHz) | Test mode: 11N20MIMO Test Channel:11

VERTICAL
Radiated Emission
0.0 dBuV/m
FCC PK
;Ic FCC AV
35
-0
1000000 2000 3000 [MHz] 5000 G000 700D S000 5000 18000, 000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBu' dB/m dBu\Vim dBuVim dB Deatector
1 4924 000 57.25 -1.30 55.95 7400 -18.05 peak
2" 4924 000 48.82 -1.30 47.52 5400 -648 AVG
Radiated Emission
12000 dBuV/m
,«.ﬂnf‘mw\,\ f"v\‘""‘““"""-\
{ \ FCC PE
| M
"ﬂ FCC AV
MWWA i -
200
2450.000 246000 247000 248000 249000 250000  2510.00 252000  2530.00 2550.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBu\ dB/m dBulim dBulim dB Detector
1" 2483.000 53.83 -1.28 52.55 74.00 -2145 peak
2 2500.000 47.93 -1.21 46.72 74.00 -27.28 peak
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HORIZONTA
Radiated Emission
800  dBuV/m
FCC PK
3
®
FCC AV
&
35
-10
1000000 2000 3000 [MHz] 5000 GOOD 7000 S0D03000 18000, 00D
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Owver
MHz dBuy dB/m dBuvim dBuvim dB Detector
1 4924.000 66.75 -1.30 65.45 7400 -855 peak
2" 4924.000 4989 -1.30 48.59 5400 -541 AVG
Radiated Emission
12000 dBuV/m
/«wﬂw,mr‘wnq\
/r mn FCC PK

70 I IVI.}JU
\J‘ FCC AV

;

2|12'|5|1|]|11 2460.00 247000  2480.00  2490.00 250000 251000 252000  2530.00 2550.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBul dB/m dBu\im dBulfim dB Detector
1* 2483.000 69.79 -1.28 68.51 7400 -549 peak
2 2483.000 48.60 -1.28 47.32 54.00 -6.68 AVG
3

2500.000 47.79 -1.21 46.58 74.00 -27.42 peak
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Above 1G (1GHz~26.5GHz) |

Test mode: 11N40MIMO

Test Channel:3

VERTICAL
Radiated Emission
800 dBuV/m
FCC PE
1 FCC AV
kS
35
10
1000000 2000 2000 [MHz] 5000 G000 7000 80009000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuY dB/m dBuVim dBulvim dB Detector
1" 4844 000 54.72 -1.77 5295 74.00 -21.05 peak
Radiated Emission
1200 dBuV/m
fwv“ A
/J FCC PE
70 r(
2 h -uNlﬁ
JJW FCC AV
e 3
% et g it pupE. A mNWMMM =
20,0
230,000 232200 233400 ZME00 235800  2IT000 238200 239400  2406.00 2430.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuv dB/m dBuVim dBuVim dB Detector
1 2310.000 46.68 -1.92 44.76 74.00 -20.24 peak
2390.000 63.34 -1.67 B61.67 74.00 -12.33 peak
3" 2390.000 4917 -1.67 47.50 54.00 -6.50 AVG
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HORIZONTA
Radiated Emission
B0 dBuV/m
FCC PE
X
FCC AV
&
5
-0
1000. 000 2000 3000 [MHz] 5000 G000 700D 0003000 18000, 000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBulim dBulim dB Detector
1 4844.000 61.45 -1.77 59.68 74.00 -14.32 peak
2" 4844000 51.32 -1.77 49.55 5400 445 AVG

1200 dBu¥/m

Radiated Emission

T0

FCC AV

NI FCC PE
!

20.:31 0.000 232200  2334.00 234600 235800 237000 238200 239400  2406.00 2430.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over

MHz dBul/ dB/m dBulim dBulim dB Detector
1 2310.000 49.07 -1.92 47.15 7400 -26.85 peak
2 *  2390.000 71.33 -1.67 69.66 7400 434 peak
3 2390.000 50.30 -1.67 48.63 54.00 537 AVG
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Above 1G (1GHz~26.5GHz) |

Test mode: 11N40MIMO

Test Channel:6
VERTICAL
Radiated Emission
80.0  dBuN/m
FCC PK
I CC A
A
35
10
1000.000 2000 3000 [MHz] 5000 G000 7000 BOOO9000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dBim dBuVim dBuvim dB Datectar
i* 4874.000 54.80 -1.59 53.21 74.00 -20.79 peak
HORIZONTA
Radiated Emission
800 dBuV/m
FCC PK
X
CC &
2
®
5
-0
1000.000 2000 3000 [MHz) 5000 6000 7000 BOODS000 18000.000
Reading Correct Measure-
No. Mk.  Freqg. Level Factor ment Limit Over
MHz dBuV dB/m dBuVim dBuvim dB Detector
1 4874.000 61.15 -1.59 59.56 74.00 -14.44 peak
2" 4874.000 4942 -1.59 47 .83 54.00 617 AVG
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Above 1G (1GHz~26.5GHz) |

Test mode: 11N40MIMO

Test Channel:9

VERTICAL
Radiated Emission
800 dBuV/m
FCC PK
:"l( FCC AV
)
®
35
0
1000000 2000 3000 [MHz] 5000 G000 7000 80009000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBul dB/m dBuVim dBuVim dB Datactor
1 4904.000 56.56 -1.42 55.14 74.00 -18.86 peak
2" 4904.000 47.67 -1.42 46.25 54.00 -7.75 AVG
Radiated Emission
12000 dBuV/m
WJ’WWNM" .\
A FCC PK
70 \1
Wi
|l M’Wﬂxmk . Fee A
% M%Wm ——
200
2450000 246000  2470.00 248000 249000 250000 251000 252000  2530.00 255000 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBul dB/m dBuvim dBuVim dB Detectar
1 2483.000 5747 -1.28 56.19 74.00 -17.81 peak
2" 2483.000 49.70 -1.28 48.42 54.00 -558 AVG
3 2500.000 51.84 -1.21 50.63 74.00 -23.37 peak
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HORIZONTA

Radiated Emission

80.0 dBuV/m

FCC PK
1
= FCC AV
&
35
-0
1000.000 2000 3000 [MHz] 5000 G000 700D 0003000 18000, 000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBu\ dBim dBulvim dBulvim dB Detector
1 4904.000 59.11 -1.42 57.69 74.00 -16.31 peak
2 4904.000 50.08 -1.42 48.66 5400 -534 AVG
Radiated Emission
12000 dBuV/m
Mwmrw«w\
b
FCC PE

FCC AV

WIWMMNMMW

§

"

M-WMW

2“-:45:10011 2460.00 247000 248000 245000  2500.00 251000 252000  2530.00 2550.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBulim dBulvim dB Detector
1*  2483.000 70.31 -1.28 69.03 7400 497 peak
2 2483.000 49.91 -1.28 48.63 54.00 -537 AVG
3 2500.000 57.98 -1.21 56.77 7400 -17.23 peak
4 2500.000 47.73 -1.21 46.52 54.00 -T.48 AVG
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3.3 Spurious Emission at Antenna Port
3.3.1 Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak Output
Power limits. If the transmitter complies with the Output Power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in Section 15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

3.3.2 Test Peripherals

Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Record PC Lenovo M4500T NA
2 Control PC Lenovo M4500T NA

3.3.3 Test Procedure

Test Method

® Conducted Measurement ‘O Radiated Measurement
Test Channels
® Lowest, Middle and Highest Channel ‘O Lowest and Highest Channel
Environmental conditions
@®Normal ‘O Normal and Extreme

Note:@:Test O:No Test
a) The EUT was directly connected to the spectrum analyzer and antenna output port as show in

the block diagram below.
b) Spectrum Setting as below:

Centre Frequency The centre frequency of the channel under test
RBW 100 kHz

VBW 300 kHz

Frequency span 2 x Nominal Channel Bandwidth

Detector Mode Peak

Trace Mode Max Hold

Sweep Time Auto Couple

c) Allow trace to full stabilize.
d) Use the peak marker function to determine the maximum power level in any 100kHz band
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segment within the fundamental EBW.

3.3.4 Test Setup

LAMN 2
Spectrum
Analyzer
Record PC
EUT Control
- rc - !
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3.3.5 The Result

3.3.5.1. Conducted Spurious Emission

TestMode Antenna Channel FreqRange Reflevel Result imit Verdict
[Mhz] [dBm] [dBm] [dBm]

Reference 4.37 4.37 PASS

Antl 2412 30~1000 4.37 -51.42 <-15.63 PASS
1000~26500 4.37 -39.12 <-15.63 PASS

Reference 5.53 5.53 PASS

Ant2 2412 30~1000 5.53 -51.65 <-14.47 PASS
1000~26500 5.53 -38.99 <-14.47 PASS

Reference 5.51 551 PASS

Antl 2437 30~1000 5.51 -51.78 <-14.49 PASS
1000~26500 5.51 -38.86 <-14.49 PASS

e Reference 4.98 4.98 PASS
Ant2 2437 30~1000 4.98 -50.97 <-15.02 PASS
1000~26500 4.98 -39.46 <-15.02 PASS

Reference 4.60 4.60 PASS

Antl 2462 30~1000 4.60 -51.44 <-15.4 PASS
1000~26500 4.60 -39.28 <-15.4 PASS

Reference 3.05 3.05 PASS

Ant2 2462 30~1000 3.05 -51.72 <-16.95 PASS
1000~26500 3.05 -39.18 <-16.95 PASS

Reference -1.15 -1.15 PASS

Antl 2412 30~1000 -1.15 -51.44 <-21.15 PASS
1000~26500 -1.15 -39.72 <-21.15 PASS

Reference -2.33 -2.33 PASS

Ant2 2412 30~1000 -2.33 -50.71 <-22.33 PASS
1000~26500 -2.33 -39.29 <-22.33 PASS

Reference -2.80 -2.80 PASS

Antl 2437 30~1000 -2.80 -51.9 <-22.8 PASS
1000~26500 -2.80 -38.3 <-22.8 PASS

He Reference -3.29 -3.29 PASS
Ant2 2437 30~1000 -3.29 -51.24 <-23.29 PASS
1000~26500 -3.29 -39.5 <-23.29 PASS

Reference -3.28 -3.28 PASS

Antl 2462 30~1000 -3.28 -51.38 <-23.28 PASS
1000~26500 -3.28 -39.26 <-23.28 PASS

Reference -3.31 -3.31 PASS

Ant2 2462 30~1000 -3.31 -51.55 <-23.31 PASS
1000~26500 -3.31 -38.89 <-23.31 PASS

Reference -5.34 -5.34 PASS

11IN20MIMO Antl 2412

30~1000 -5.34 -51.75 <-25.34 PASS
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1000~26500 -5.34 -38.87 <-25.34 PASS

Reference -5.50 -5.50 PASS

Ant2 2412 30~1000 -5.50 -51.01 <-255 PASS
1000~26500 -5.50 -39.43 <-25.5 PASS

Reference -5.67 -5.67 PASS

Antl 2437 30~1000 -5.67 -51.01 <-25.67 PASS
1000~26500 -5.67 -39.24 <-25.67 PASS

Reference -6.44 -6.44 PASS

Ant2 2437 30~1000 -6.44 -51.24 <-26.44 PASS
1000~26500 -6.44 -39.6 <-26.44 PASS

Reference -5.92 -5.92 PASS

Antl 2462 30~1000 -5.92 -50.8 <-25.92 PASS
1000~26500 -5.92 -39.21 <-25.92 PASS

Reference -8.33 -8.33 PASS

Ant2 2462 30~1000 -8.33 -51.07 <-28.33 PASS
1000~26500 -8.33 -38.46 <-28.33 PASS

Reference -8.45 -8.45 PASS

Antl 2422 30~1000 -8.45 -50.81 <-28.45 PASS
1000~26500 -8.45 -38.15 <-28.45 PASS

Reference -7.19 -7.19 PASS

Ant2 2422 30~1000 -7.19 -52.02 <-27.19 PASS
1000~26500 -7.19 -39.55 <-27.19 PASS

Reference -6.28 -6.28 PASS

Antl 2437 30~1000 -6.28 -50.81 <-26.28 PASS
1INAOMIMO 1000~26500 -6.28 -38.68 <-26.28 PASS
Reference -7.31 -7.31 PASS

Ant2 2437 30~1000 -7.31 -50.57 <-27.31 PASS
1000~26500 -7.31 -39.23 <-27.31 PASS

Reference -9.48 -9.48 PASS

Antl 2452 30~1000 -9.48 -50.73 <-29.48 PASS
1000~26500 -9.48 -38.83 <-29.48 PASS

Reference -6.04 -6.04 PASS

Ant2 2452 30~1000 -6.04 -51.84 <-26.04 PASS
1000~26500 -6.04 -38.94 <-26.04 PASS
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11B_Antl 2412 0~Reference

RF
ing:

ign: Auto :

Scale/Div 10 dB

Input7- 500 #Atien: 30 dB PNO: BestWide  #Avg Type: Power (RM
ComrCCorRCal ~ Preamp: Oif Hold: 1010 M
Freq Ref-Int (S)

pppppP

241503 G
RefLyi Offset 22,00 d8 1 241503 GHz
Ref Level 30.00 dBm 4 Bm

#Video BW 300 kHz
Sweep 1.13 ms (1001 pt:

Swept Span
Zero Span

Full Span

Start Freq
2397000000 GHz

Stop Freq
2427000000 GHz

AUTO TUNE

Span 30.00 MHz

s)

Start 0.0300 GHz
H#Res BW 100 kHz

Inpul Z- 50 0 #Atien: 2008
Co

Corr RCal

C: Preamp: Off
Freq Ref: Int (S)

Mkr1 909.37 MHz

Ref Lvl Offset 22.00 dB
Ref Level 20.00 dBm

H#Video BW 300 kHz

-51.42 dBm

Sweep 36.0 ms (30001 pts),

® 7| Isignal Track
A

11B_Antl_2412_1000~26500
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Hhtiel B
Preamg: Off

Input Z- 50 0
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT it RE

Ref Ll Offset 22.00 dB

Scale/Div 10 dB Ref Level 20.00 dBm

#Video BW 300 kHz

A

Mode  Trace Function
N 1
N 1

Scale

g Type: Power (R
AvgHold: 10/10

Run M

PPEPPEP

Swept Span
Zero Span

Stop 26.50 GHz
Sweep ~940 ms (30001 ps)

Function Width  Function Value

InputZ- 500
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT ineut RF
ing:
Auto

Ref Lvl Offset 21.86 dB
Ref Level 30.00 dBm

Center 2.41200 GHz #Video BW 300 kHz

0| o922 o
15:24 PM

GHz
dBm

305
i

Zero Span

Full Span

Start Freq
2397000000 GHz

Stop Freg
2427000000 GHz

AUTO TUNE

Span 30.00 MHz
Sweep 1.13 ms (1001 pts),

#Atien: 20 dB
Preamp: Off

InputZ 300
Corr CCorr RCal
Freq Ref: Int (S)

Gate: OF

Ref Lvl Offset 21,86 dB
Ref Level 20.00 dBm

Start 0.0300 GHz H#Video BW 300 kHz

PNO: Fast

Power (R!
id- 1010

Swept Span
Zero Span

Stop 1.0000 GHz
Sweep 36.0 ms (30001 pts),
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11B_Ant2_2412_1000~26500

InputZ- 500
Corr CCorr RCal
Fieq Ref.Int(3)

#Atien: 20 dB
Preamp: OF

PNO: Fast

RF
iing: Gate: OFF

##wg Type: Power (RM
AvgHold: 1010

"
pPPPPP

> Algn: Ao

Ref Lvl Offset 21.86 dB
Ref Level 20.00 dBm

#Video BW 300 kHz $top 26.50 GHz
Sweep ~940 ms (30001 pts)

5 Marker Table v
Mode Trace Scale

N 1
N 1

Funcon  FuncionWidh  Function Value
dBm

9 dBm

f, Oct 19, 20;
5:15:43 PM

Center Frequency Setings

Zero Span

Full Span
Start Freq
1.000000000 GHz

Stop Freq

26.500000000 GHz

AUTOTUNE |

InputZ 300
Corr CCorr RCal
Freq Ref: Int (S)

#Atien: 30 dB
Preamp:

PNO: Best Wide

Ref Lvl Offset 22.02 dB
Ref Level 30.00 dBm

H#Video BW 300 kHz Span 30.00 MHz

Sweep 1.13 ms (1001 pts),

Swept Span
Zero Span

Start Freq
2422000000 GHz
Stop Freg
2452000000 GHz

AUTO TUNE

11B_Antl_2437_30~1000
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Hhtiel B
Preamg: Off

KEYSIGHT lnput RF Inpul 25001
Corr CCorr RCal

Freq Ref: Int (S)

Ref Ll Offset 22.02 dB

Scale/Div 10 dB Ref Level 20.00 dBm

Start 0.0300 GHz #Video BW 300 kHz

g Type: Power (R
AvglHoid: 10110
Run

Swept Span
Zero Span

Stop 1.0000 GHz
Sweep 36.0 ms (30001 pts),

KEYSIGHT Input RE Il Z 500
ling- Corr CCorr RCal
Auto Freq Ref: In (3}

Ref Lvl Offset 22.02 dB
Ref Level 20.00 dBm

#Video BW 300 kHz
5 Marker Table v
Mode Trace Scale

N 1
N 1

Function

Function Width

Stop 26.50 GHz/ | S
Sweep ~940 ms (30001 pts)

Function Value

InputZ 300
Corr CCorr RCal
Freq Ref: Int (S)

#Atien: 30 dB
Preamp: Off

PPN Best Wide

Ref Lvl Offset 22,01 dB
Ref Level 30.00 dBm

H#Video BW 300 kHz

#Avg Type: Power (Rl
Ay id 1010

Span
30.0000000 MHz.

Swept Span
Zero Span

1 2438 05 GHz
4.98 dBm

Start Freq
2422000000 GHz

Stop Freq
2452000000 GHz

AUTO TUNE

Span 30.00 MHz
Sweep 1.13 ms (1001 pts),
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11B_Ant2_2437_30~1000

RF
ing-

> Algn: Ao

Start 0.0300 GHz

Input7- 500 #Atien: 20 dB PNO: Fast ##vg Type: Power (RM
CorCCorRCal ~ Preamp: Off Gate: OF AvgHold: 1010
Freq Ref-Int (S) se Run

Ref Lvl Offset 22.01 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

5 Marker Table v
Mode Trace Scale

N 1
N 1

aed?

InputZ 300
Corr CCorr RCal
Freq Ref: Int (S)

#Atien: 20dB
Preamp: Off

PNO: Fast

2 2
Ref Lvl Offset 22.01 dB i
Ref Level 20.00 dBm

H#Video BW 300 kHz

Function Function Width

Oct 1
5

Function Value

Setings

Swept Span
Zero Span

11B_Antl_2462_0~Reference
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KEYSIGHT it RE

Scale/Div 10 dB

Input Z- 50 0
Corr CCorr RCal
Freq Ref: Int (S)

PND: Best Wide
Gae

Ref Ll Offset 21.97 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

#Aug Type: Power (R
AvgiHold: 1010 "
Run 4
PPRPPP
Mkr1 2.464 52 GHz
4.60 dBm Swept Span
Zero Span

(Span Zoom)

KEYSIGHT ineut RF
ing:
Auto

Start 0.0300 GHz
HiRes BW 100 kKz

InputZ- 500
Corr CCorr RCal
Freq Ref: Int (S)

Ref Lvl Offset 21.97 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Oct 19, 201
5:11:00 Pt

Frequency v - -

Mir1

Stop 1.0000 GHz
Sweep 36.0 ms (30001 pts),

N 1
N 1

Mode Trace Scale X

#Atien: 20dB

PNO: Fast
Preamp: Off 0

InputZ 300
Gate: OfF

Corr CCorr RCal
Freq Ref: Int (S)

Ref Lvl Offset 21,97 dB
Ref Level 20.00 dBm

H#Video BW 300 kHz

Function
46115 GHz
GHz

#Avg Type: Power (Rl
Ay id 1010

Swept Span
Zero Span

Function Width Function Value
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11B_Ant2_2462_0~Reference

1 Spectrum
Scale/Div 10 dB

Input7- 500 #Atien: 30 dB
CorCCorRCal ~ Preamp: Off
Freq Ref: Int (S)

Ref Lvl Offset 22.01 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

##wg Type: Power (RM:
AvgiHoid: 10110 "
Trig-
pppppP

Zero Span

Full Span
Start Freq
2447000000 GHz
Stop Freq
2477000000 GHz

AUTO TUNE

Span 30.00 MHz
Sweep 1.13 ms (1001 pts),

Start 0.0300 GHz

#Atien: 20 dB
Preamp: Off

InputZ 300
Corr CCorr RCal
Freq Ref: Int (S)

Ref Lvl Offset 22.01 dB
Ref Level 20.00 dBm

H#Video BW 300 kHz

#Avg Type:
AvglHold: 1

Mkr1 §32.07 MHz
-51.72dBm

Swept Span
Zero Span

Stop 1.0000 GHz
Sweep 36.0 ms (30001 pts),

11B_Ant2_2462_1000~26500
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Input 7- 50 0 Hhtiel B
ComCComRCal  Preamgp: Off
Freq Ref: Int (S)

KEYSIGHT it RE

Ref Ll Offset 22.01 dB

Scale/Div 10 dB Ref Level 20.00 dBm

SR AR i

#Video BW 300 kHz

Mode  Trace Function

N 1
N 1

Scale

#Aug Type: Power (R
Avg[Hold: 1010 "
Run 4
pppPRPP
MKkr2 26.293 45 GHz
-39.18 dBm{lss g n
Zero Span

Stop 26.50 GHz
Sweep ~940 ms (30001 ps)

Function Width  Function Value

InputZ- 500
Corr CCorr RCal
Freq Ref: Int (S)

Ref Lvl Offset 22.00 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Mkr1 2.419 53 GHz
-1.15dBm
Zero Span

Full Span

Start Freq
2397000000 GHz

Stop Freg
2427000000 GHz

AUTO TUNE

Span 30.00 MHz
Sweep 1.13 ms (1001 pts),

#Atien: 20 dB
Preamp: Off

InputZ 300
Corr CCorr RCal
Freq Ref: Int (S)

Gate: OfF

Ref Lvl Offset 22,00 dB
Ref Level 20.00 dBm

Start 0.0300 GHz H#Video BW 300 kHz

PNO: Fast

#Avg Type: Power (Rl
Ay id 1010

Mirt 94248 MHz
51,44 GBI g s
Zero Span

Stop 1.0000 GHz
Sweep 36.0 ms (30001 pts),
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11G_Antl_2412_1000~26500

> Algn: Ao

5 Marker Table

Mode Trace Scale

N
N

1
1

Input7- 500 #Atien: 20 dB PNO: Fast
CorCCorRCal ~ Preamp: Off Gate: OF
Freq Ref-Int (S) 1 Low

RF
ing-

Ref Lvl Offset 22.00 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Sweep ~940 ms (30001 pi
v

Function Function Width Function Value

$top 26.50 GHz

Center Frequency Setings

Zero Span

Full Span
Start Freq
1.000000000 GHz

ts)!

#Atien: 30dB  PNO:

#Avg Type:
Preamp: (&
Ll

InputZ 300
G Aug[Hold: 1

CorrRCal

Best Wide
O
Freq Ref: Int (S)

Ref Lvl Offset 21.86 dB
Ref Level 30.00 dBm

H#Video BW 300 kHz Span 30.00 MHz

Sweep 1.13 ms (1001 pts),

Swept Span
Zero Span

Start Freq

2397000000 GHz
Stop Freg
2427000000 GHz

AUTO TUNE

11G_Ant2_2412_30~1000
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pulZ 500 #Aflen 20dB g Type: Power (R
ComCComRCal  Preamgp: Off AvgHoid: 1010
Freq Ref-Int (S) v Run

Ref Lvl Offset 21.86 dB
ScaleiDiv 10 dB Ref Level 20.00 dBm Swept Span
Zero Span

Start 0.0300 GHz #Video BW 300 kHz Stop 1.0000 GHz
Sweep 36.0 ms (30001 pts),

KEYSIGHT Input RF InpulZ 500 : .
ing: Corr CCorrRCal np: o 0 Center Frequency 5
Auto Freq Ref: In (3} n : 13.750000000 GHz

Ref Lvl Offset 21.86 dB
Ref Level 20.00 dBm

#Video BW 300 kHz
5 Marker Table v

Mode Trace Scale Function ~ Funcfion Width  Function Value
N 1 ¢ 0
N 1

InputZ 300 #Atien: 30 dB PNO: Best Wide  #Avg Type: Power (R
CorCCorRCal  Preamp: OF Aughold: 10110
Freq Ref: Int (S)
243892 GHzll e,
Ref Lvi Offset 220208 1 2.438 92 GHzll g0 ononoo itz
Ref Level 30.00 dBm -2.80 dBm| | 5t span
Zero Span

Full Span

Start Freq
2422000000 GHz

Stop Freq
2452000000 GHz

AUTO TUNE

#Video BW 300 kHz Span 30.00 MHz
Sweep 1.13 ms (1001 pts),
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11G_Antl_2437_30~1000

RF
ing-

> Algn: Ao

Start 0.0300 GHz

?

Input7- 500 #Atien: 20 dB PNO: Fast
CorCCorRCal ~ Preamp: Off Gate: OF
Freq Ref-Int (S) 1 Low

Ref Lvl Offset 22.02 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

Oct 19, 20;
5:55:07 PM

5 Marker Table v
Mode Trace Scale

N 1
N 1

aed?

#Atien: 20dB
Preamp: Off

InputZ- 500 PNO: Fast
Corr CCorr RCal
Freq Ref: Int (S)

Ref Lvl Offset 22.02 dB
Ref Level 20.00 dBm

H#Video BW 300 kHz

Function Funciion Width Function Value

Oct 1
5

Setings

Swept Span

Zero Span

11G_Ant2_2437_0~Reference
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