Adapter

Product Name: AX1800 USB3.0 WiFi6

Report No: FCC022022-05258RF3

Product Model: D1-X18

Security Classification: Open

Version: V1.0

Total Page: 138

TIRT Testing Report

Prepared By: Checked By: Approved By:
Stone Tang Randy Lv Daniel Chen
Store Tong | Qondy LV | paniel clon

Page 1/ 138 TIRT-TRF/FCCO01-2(E):2021A0



Report No.: FCC022022-05258RF3

RF TEST REPORT

FCC ID: 2A22E-WWYLD1-X18

According to

47 CFR FCC Part 15, Subpart E(Section 15.407)

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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History of this test report

Original Report Issue Date: 2022.11.14

@® No additional attachment

O Additional attachments were issued following record

Attachment No. Issue Date

Description
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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
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1.4 Basic Description of EQuipment Under Test

Items

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

Operating Band

5725MHz ~5850MHz

@ |IEEE 802.11a/n/ac/ax(20MHZz)

@ |IEEE 802.11n/ac/ax(40MHz)

@ |IEEE 802.11ac/ax(80MHz)

Product Type

IEEE 802.11a: WLAN (2TX, 2RX)
IEEE 802.11n: WLAN (2TX, 2RX)
IEEE 802.11ac:
IEEE 802.11ax:

WLAN (2TX, 2RX)
WLAN (2TX, 2RX)

Nominal Bandwidth

20MHz / 40MHz / 80MHz

Modulation

IEEE 802.11a: OFDM (BPSK / QPSK / 16QAM / 64QAM)

IEEE 802.11n: (BPSK / QPSK / 16QAM / 64QAM)

IEEE 802.11ac: (BPSK / QPSK / 16QAM / 64QAM / 256QAM)

IEEE 802.11ax: (BPSK / QPSK / 16QAM / 64QAM / 256QAM / 1024-QAM)

Data Rate (Mbps)

IEEE 11a mode : OFDM (6/9/12/18/24/36/48/54)
IEEE 11n mode : MCS0O~MCS15

IEEE 11ac mode : MCS0~MCS15
IEEE 11ax mode : MCS0~MCS15

Type of Device

Client device without Radar detection

TPC Function O \With TPC \Without TPC

Beamforming Function O \With Beamforming \Without Beamforming
ANT 1 PCB Antenna

Antenna Type:
ANT 2 PCB Antenna

_ ANT 1 2.91 dBi

Antenna Gain: ,

ANT 2 2.89 dBi
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Channel Information
Frequency Range (MHz) IEEE Std. 802.11 Ch. Frequency (MHz) Channel Number

802.11a /n /ac /ax
5725-5850 5745-5825 149-165
(20MHz)

802.11n /ac /ax
5725-5850 5755-5795 151-159
(40MH2z)

802.11ac /ax
5725-5850 5775 155
(80MH2z)

1.5 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 FCC ID Supplied by
1 Notebook L450 / Lenovo Doc /
2 Notebook ADLX90NCC3A / Lenovo Doc /
adapter
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2. Summary of Test Results

2.1 Summary of Test Items

47 CFR FCC Part 15, Subpart E

Test item FCC Clause Results Remarks
15.207
AC Power Conducted Emission Pass Meet the requirement of the limit
15.407(b)
15.205(a)
Radiated Emission 15.209(a) Pass Meet the requirement of the limit
15.407(b)

The EUT has 2 internal PCB
Antenna Requirements 15.203 Compliance |antennas arrangement which was

permanently attached

The applicant explains how to
Transmission in the Absence of
15.407 (c) Compliance| meet this requirement in their

Data
device authorization application.
15.407(a)
Spectrum Bandwidth Pass Meet the requirement of the limit
15.407(e)
Conducted Power 15.407(a) Pass Meet the requirement of the limit
Power Spectral Density 15.407(a) Pass Meet the requirement of the limit
The manufacturer states that the
Frequency Stability 15.407(9g) Pass  [frequency sability is in compliance

with 15.407(g)

Note: N/A denotes Not Applicable in this part
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2.2 Application of Standard

47 CFR FCC Part 15, Subpart E

KDB 662911 D01 Multiple Transmitter Output vO2rO1

KDB 789033 D02 General UNII Test Procedures New Rules v02r01
ANSI C63.10:2013

Page 10/ 138 TIRT-TRF/FCCO01-2(E):2021A0



Report No.: FCC022022-05258RF3

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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20 | Power Sensor Agilent U2021XA | MY54250021 | 20210913 | 2022/09/12
ower sen g 2022/10/18 | 2023/10/17
21 | Power Sensor Agilent U2021XA | MY54210040 | 20210913 | 2022/09/12
g 2022/10/18 | 2023/10/17
22 | Power Sensor Agilent U2021XA | MY54260021 | 20210913 | 2022/09/12
g 2022/10/18 | 2023/10/17
Temp&Humidity 2021/11/04 2022/11/03
23 Anymet R NA

Recorder nymetre JR900 2022/10/17 | 2023/10/16
Temp&Humidity NTH1100- 2021/09/02 | 2022/09/01

24 ETOMA 16080628
Chamber 30A 2022/10/17 | 2023/10/16

2.4 Operation Mode

The EUT was supplied by and it was run in TX mode that was controlled by client provided RF testing

program.

The EUT was transmitted continuously during the test. The worst case test result was showed in the

report.

802.11ax mode only support full resource unit size.

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 23 °C,55% RH DC 5V Stone Tang
Spectrum Bandwidth 24.6°C, 55 % 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
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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 Duty
Test Mode Antenna Channel : :
Duration [ms] Period [ms] [%] Factor

1A Antl 5745 1.36 3.86 35.23 453
Ant2 5745 1.36 3.86 35.23 4.53
Antl 5745 1.27 3.77 33.69 473

11IN20MIMO
Ant2 5745 1.27 3.78 33.60 4.74
Antl 5755 0.63 3.14 20.06 6.98

11N40MIMO
Ant2 5755 0.63 3.13 20.13 6.96
Antl 5745 1.28 3.78 33.86 4.70

11AC20MIMO
Ant2 5745 1.28 3.78 33.86 4.70
Antl 5755 0.63 3.13 20.13 6.96

11AC40MIMO
Ant2 5755 0.64 3.14 20.38 6.91
Antl 5775 0.31 2.82 10.99 9.59

11AC80MIMO
Ant2 5775 0.32 2.82 11.35 9.45
Antl 5745 1.17 3.67 31.88 4.96

11AX20MIMO
Ant2 5745 1.16 3.67 31.61 5.00
Antl 5755 0.62 3.12 19.87 7.02

11AX40MIMO
Ant2 5755 0.61 3.12 19.55 7.09
Antl 5775 0.34 2.84 11.97 9.22

11AX80MIMO
Ant2 5775 0.34 2.84 11.97 9.22

11A Antl_5745

PNOD: Fast

Couj

RefLvl Offset 23.49 dB
Ref Level 25.00 dBm

. §301

Center 5.745000000 GHz

5 Marker Table v

Mode Trace Scale Function

2 Eac~m?%

Swept Span
Zero Span

Full Span
Start Freq
5745000000 GHz

Stop Freq
5745000000 GHz

AUTO TUNE

Span 0 Kz

Sweep 10.0 ms (10001 pts)||GF Step
8.000000 MHz
Auto
Funcfion Width  Function Value Man

Freq Offset
0H

11A_Ant2_5745
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KEYSIGHT Input RE InpulZ- 500
Corr CCorr RCal
Freq Ref: Int (S)

Ref Lvl Offset 23.97 dB

ScaleiDiv 10 dB Ref Level 25,00 dBm U Swept Span
Zero Span

Center 5745000000 GHz
Res BW 8 MHz

Mode Trace Scale Function  Funclion Width  Function Value

N 1
1

Nov 07
9:10:12 AM

InputZ- 500 # PNO: Fast ##wg Type: Power (
i~ ing: Corr CCorr RCal
Aign: Auto Freq Ref: In (3}

Ref Lvl Offset 23.49 dB
Ref Level 25.00 dBm

Full Span

Start Freq
5.745000000 GHz

Stop Freg

Center 5745000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale Function Function Width

InputZ- 500 #Atien: 30 dB PNO: Fast
Corr CCorrRCal  Preamp: Off Gate: Off
Freq Ref: Int (S) &

Ref Lvi Offset 23.97 dB
Ref Level 25.00 dBm 3 Swept Span
} Zero Span

Center 5.745000000 GHz
Res BW 8 MHz

5 Marker Table
Function Width Function Value

Mode Trace S¢ Function
1 A
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11N4OMIMO_Antl_5755

RF IpulZ 500  #Aflen 0B PNO: Fast g Type: Power
. ling: CorCCorRCal ~ Preamp: Off Gate: O Trig- Video
Aiign: Auto Freq Ref-Int (S) 1 low  TigDelay 2000ms

Ref Lvl Offset 23.55 dB
Ref Level 25.00 dBm

Center 5755000000 GHz —‘
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale Function Function Width Function Value
N
A1 @)

A1 1 ()

|Spectrum
|Swept SA.
InputZ- 500 #Atien: 30 dB PNO: Fast #Ag Type: Power
CorCCorrRCal ~ Preamp: Trig- Video
Freq Ref Int (S) Trig Delay: 2000 ms
Off

AMkr3
Ref Ll Offset 23.97 dB AMir3
Ref Level 25.00 dBm 5 Swept Span

Zero Span

Center 5.755000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale Function Funciion Width Function Value
N 1 t

o ool o =

-

11AC20MIMO_Antl_5745
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Center 5745000000 GHz
Res BW 8 MHz

Mode Trace Scale
N 1 t

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

Ref Ll Offset 23.49 dB
Ref Level 25.00 dBm

Function  Funclion Width

AMkr3 3.780

A Swept Span
Zero Span

Function Value

ing:
> Align: Auto

Center 5745000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale

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

Ref Lvl Offset 23.97 dB
Ref Level 25.00 dBm

Function Function Width

Zero Span

Full Span

Start Freq
5.745000000 GHz

Function Value

Center 5.755000000 GHz
Res BW 8 MHz

5 Marker Table

Mode Trace Scale

InputZ- 500 #Atien: 30 dB PNO: Fast
Corr CCorrRCal  Preamp: Off Gate: Off
Freq Ref: Int (S) &

Ref Lvl Offset 23.55 dB
Ref Level 25.00 dBm

Y Function
4.301dBm

Function Width

Swept Span
Zero Span

Function Value
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11AC40MIMO_Ant2_5755

RF IpulZ 500  #Aflen 0B PNO: Fast g Type: Power
. ling: CorCCorRCal ~ Preamp: Off Gate: O Trig- Video
Aiign: Auto Freq Ref-Int (S) 1 low  TigDelay 2000ms

Ref Lvl Offset 23.97 dB
Ref Level 25.00 dBm

Center 5755000000 GHz —‘
Res BW 8 MHz

5 Marker Table v
Mode Trace Scale Function Function Widih Function Value

N

[y

|Spectrum
|Swept SA.
KEYSIGHT Input R InputZ- 500 #Atien: 30 dB PNO: Fast #Ag Type: Power
RL £ Ci CorCCorrRCal ~ Preamp: Trig- Video
Aiign: Auto Freq Ref Int (S) Trig Delay: 2000 ms
0 PPPPPP

RefLyi Offset 24,05 d8 AMkr3 2.820 ms

Ref Level 25,00 dBm 0.12 dB{} ™ 5ept Span

) Zero Span
[} 31

Center 5.775000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale Function Funciion Width Function Value
N 1 t 600

o ool o =

-

11AC80MIMO_Ant2_5775
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(Center 5.775000000 GHz
Res BW 8 MHz

Mode Trace Scale
N 1 t

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

Ref Lvl Offset 23.97 dB
Ref Level 25.00 dBm

Function

Video
Trig Delay -2.000 ms

Swept Span
Zero Span

Function Width

ing:
> Align: Auto

Center 5745000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale

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

Ref Lvl Offset 23.49 dB
Ref Level 25.00 dBm

Function

Funciion Width Function Value

Center 5.745000000 GHz
Res BW 8 MHz

5 Marker Table

Mode  Trace

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

#Atien: 30dB

PNO: Fast
Preamp: Off 0

Gate: OfF

Ref Lvl Offset 23.97 dB
Ref Level 25.00 dBm

Function

#Avg Type: Power (§

Swept Span
Zero Span

Function Width Function Value
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11AX40MIMO_Antl1_5755

30dB  PNO: Fast

Gate: OFF

##wg Type: Power

RF Input7- 500 LAl
ling: Cor Trig- Video

g CorRCal  Preamp: OF
> Aign: Auto

Freq Ref Int S} IF Gain: Low

Ref Lvl Offset 23.55 dB
Ref Level 25.00 dBm

Center 5755000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale
N
A1 @)

A1 1 ()

Function Function Width

Trig Delay -2.000 ms

Function Value

|Spectrum

|Swept SA.
InputZ- 500 #Atien: 30 dB
CorCCorrRCal ~ Preamp:
Freq Ref: Int (S)

#Avg Type: Power
Trig- Video
Trig Delay: 2000 ms

Ref Lvl Offset 23.97 dB
Ref Level 25.00 dBm

Center 5.755000000 GHz
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale Function Function Width
1 t

N

o ool o =

-

PPPPPP

Swept Span
Zero Span

Function Value

11AX80MIMO_Antl1_5775
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InputZ- 500
Corr CCorr RCal
Freq Ref: Int (S)

#Atien 30 dB
Preamp: Off

PNO: Fast
Gate: OF

SigTr

Ref Lyl Offset 24.35 dB
Ref Level 25.00 dBm

(Center 5.775000000 GHz
Res BW 8 MHz

"

Mode Trace Scale
i N t

Function

IF Gain: Low

Frequency

##wg Type: Power (
Trig- Video
Trig Delay -2.000 ms

Swept Span
Zero Span

Full Span
| |Start Freq
775000000 GHz

Function Width  Function Value

InputZ- 500
ling’ Corr CCorr RCal
> hign Auto Freq Ref It [5)

#Atien 30 dB
Preamp: Off

PNO: Fast
Gale: Off
IF Gain

Ref Lvl Offset 24.27 dB
Ref Level 25.00 dBm

Center 5.775000000 GHz
Res BW 8 MHz

Function

##wg Type: Power (
Trig: Video
Trig Delay -2.000 ms

P Span
AMEkr3 2.840 ms)| g.00000000Hz

Zero Span

Function Width  Function Value
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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
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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(nV)
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

O 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 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.
2. Measurement = Reading + Correct Factor.
3. Over = Measurement - Limit

150kHz~30MHz Worst Case Operating Mode: Simultaneous transmission
Line
Conducted Emission Measurement
80.0 dBu¥
\ FCC Part1S Clas: B Conduction(@F]
X |
1 F
v
: x
3u\f b g AﬁmW\‘;ﬁﬁ“ﬂhﬁﬂfﬂwﬁwwﬁwﬁ e h“‘mw,w
Wy Wk A ” Wi g babiggdpt bt P e
Ay, T,
P b et e e ke AV G
-20
0150 0.5 [MHz] 5 30.000
Feading Correct Measure-
Ma. Mk.  Freqg. Level Factor ment Limit  Owver
MHz dB U dB dBuv dBuv dB Detectar Comment

1" 01800 33.84 13.49 03.33 f6.00 -12.67 ap

2 01800 1787 13.49 37.36 a6.00 -18.64 AVG

3 0.1860 27.53 19.53 47.06 B421 -17.158 QP

4 01860 1298 19.53 3251 421 -1 T0 AVG

5 0.2060 15.53 19.52 3505 BOO0E  -2503 QP

4} 0.3060 B85 19.52 2837 a008 2171 AVG

T 04940 1412 19.53 3365 2610 -22.45 ap

a 04940 785 19.53 2738 46 10  -1872  AVG

9 1.4860 4.71 19.80 29.81 26.00 -26.49 ap

10 1.4860 4.78 19.80 24 58 46 00 -2142  AVG

11 1.9300  7.89 20.03 2792 a6.00 -28.08 ap

12 1.9300 242 20.03 27245 46 00 -2385  AVG
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150kHz~30MHz

Worst Case Operating Mode: Simultaneous transmission

Neutral

200 dBuV

Conducted Emission Measurement

T

i
\'"'«\

: -L.r\\p.w\f\ﬁ,\,_w ﬁ\
o

\ |w f]J‘\,
Y V\vrf\j".p! i

FCC Part15 Class B Conduction[QP]

.M@Nxquuw* '*M‘“

i
"'"frhlhl-\l«\,p,wm "‘W“*’M&MMJ\J‘P Iy M“"ﬂ"‘lﬁhm‘#‘ peak

f'r’lvmm*u‘fwﬁ‘.w.w-ﬁwwrwl#‘w“w "
e o i e AV
-20
0.150 05 [MHz) 5 30.000
Reading Correct Measure-
Mo, Mk, Fregq.  Level Factor ment Limit  Owver
i Hz dB v dB dBuv dBuY dB Detector  Comment
1" 01540 3337 18.70 5307 G278 -12.71 Qap
2 01540 18.35 19.70 38.05 2578 1773 AVG
3 02500 13.84 19.70 33.64 5286 -25.32 Qp
4 03300 542 19.70 2512 43868 -238B4  AVG
] 04740 1492 19.73 34 65 ag 44 22179 Qap
] 04740 785 19.73 2748 4644 18386 AVG
7 05800 1068 19.76 3045 a6.00  -25 4585 Qap
g 02300 434 18976 2410 4500  -2180  AVG
g 1.7780 10.20 2018 3a0.38 a6.00 -25 B2 Qap
10 1.7780  4.02 2018 2420 4500  -2180 AVG
11 15.0580 1047 21 BB 3213 go.0O0 2787 Qap
12 150580 521 21 BB 2687 000 -2313  AVG

Page 25/ 138

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



Report No.: FCC022022-05258RF3

3.2 Radiated Emission
3.2.1 Limit

1) Limit of radiated emission measurement:
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.
2) Limit of unwanted emission out of the restricted bands:

FREQUENCY/ EIRP Limit Equivalent Field Strength at 3m
MHz (dBm/MHz) (dBuV/m)
5150-5250 -27 68.3
5250-5350 -27 68.3
5470-5725 -27 68.3
-27 NOTE (2) 68.3
£705 5850 10 NOTE (2) 105.3
15.6 NOTE (2) 110.9
27 NOTE (2) 122.3

Note: (1) The following formula is used to convert the equipment isotropic radiated power (eirp) to
_1000000v30P

field strength: 3 HV/m, where P is the eirp (Watts)
(2) According to 15.407(b)(4)(i), all emissions shall be limited to a level of -27 dBm/MHz at 75

MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25 MHz
above or below the band edge, and from 25 MHz above or below the band edge increasing
linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5
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MHz above or below the band edge increasing linearly to a level of 27 dBm/MHz at the

band edge.
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
OConducted Measurement ‘ORadiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel ‘O Lowest and Highest Channel
Environmental conditions
@ Normal ‘ONormal and Extreme
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
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
1GHz)

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,
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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: 30MHz-1G

Note:
1. Measurement = Reading + Correct Factor.
2. Over = Measurement - Limit

Below 1G (30MHz~1GHz) |

Test mode: 11AC80MIMO

Test Channel: 155

VERTICAL

Radiated Emission

20.0  dBu¥/m

FCC Part 15E 3M Radiation

I—l

30

% 4
1
; y
WWM,MM W-«v,qp\wm ey www%'*vwﬂfﬁ WMW

|
Mﬁmﬁimﬂ"ww

0000 40 50 60 70 080 (MHz) 300 400 500 600 700 10D0.000
Reading Correct Measure-
Mo, Mk, Freg.  Level Factar ment Limit  Owver
MHz dBu dB/m dBuvim dBuvim dB Detector

1* 39.0244 3187 -10.05 21.82 40.00 -18.18 QP

2 109.0288 31.86 -12.80 19.06 4350 -2444 QP

3 226.8936  38.08 -11.49 26.59 46.00 -19.41 QP

4 2459510 36.84 -10.80 26.34 46.00 -19.86 QP

5 400.4318 3245 -6.16 26.29 4600 -13.71 ap

B 504.7082 30.80 -3.73 2717 46.00 -1883 QP

HORIZONTAL
Radiated Emission
80.0  dBuV/m
FCC Part 15E 3M Radiation
|_
’—l
30 . 8 i\ ,.,‘.M“‘W
; ; |yl
;.r‘\,..w.w"%m mew’ﬁ%k s J\WWJ-IW st 4
-20
30.000 40 50 60 70 B0 [MHz) 300 400 500 600 700 1000.000
Reading Correct Measure-
Mo, Mk, Freg Level Factar ment Lirit  Qwer
MHz dBuy dBim dBuvm dBuIm dB Detector

1 401347 28.13 -9.90 18.23 40.00  -21.77 QP

2 B8.1514 29.68 -11.89 17 .69 40.00  -22.31 el

3 223.7334  37.73 -11.69 26.04 46.00 -19.86 QP

4 263.8190 37.85 -10.00 2785 46.00 -1815 QP

5 360.4476 3538 -7.20 28.18 46.00 -17.82 QP

B = 399.0302 38.44 -6.18 32.25 48.00 -13.75 QP
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3) Radiated emission: Above 1G

Note:

1. Measurement = Reading + Correct Factor.

2. Over = Measurement - Limit.

3. The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required to be
report at 18GHz ~ 40GHz.

4. We evaluated data for all modes, and then AC20/40 and N20/40 modulations were similar, and only the
worst-mode data were reported.

Above 1G (1GHz~40GHz) ’ Test mode:11A_ANT1+ANT2 Test Channel:149

VERTICAL

Radiated Emission
BD.0  dBuV/m

FCC PE

35

-0

K=

1000000 2000 3000 [MHz]) 5000 G000 OO0 S000 5000

Reading Comrect Measure-
No. Mk.  Freqg. Level Factor ment Limit Over

MHz dBuV dB/m dBuvim dBuvim dB Detector

-

11490.000 51.57 9.78 61.35 74.00 -12.65 peak

2 *  11490.000 3899 9.78 4877 5400 -523 AVG
HORIZONTA
Radiated Emission
800  dBuV/m
FCC PE
%
C
2
x
35
-0
1000.000 2000 3000 [MHz) 5000 G000 7000 S00093000

18000, 000

Reading Comrect Measure-
No. Mk.  Freqg. Level Factor ment Limit Over

MHz dBuV dB/m dBuvim dBuvim dB Detector

1 11490.000 50.69 9.78 60.47 74.00 -13.53 peak

2 % 11490.000 37.27 9.78 47.05 5400 -695 AVG
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Above 1G (1GHz~40GHz)

| Test mode: 11A_ANT1+ANT2

Test Channel:157

VERTICAL
Radiated Emission
800 dBuV/m
FCC PK
X
CL AY
2
#
35
-0
1000000 2000 3000 [MHz) S000 G000 7000 BO00S9000 18000.000
Reading Correct Measure-
Mo. Mk.  Freg. Level Factor ment Limit Over
MHz dBu\ dBim dBuMim dBulim dB Detector
1 11570.000 51.63 10.01 61.64 7400 -12.36 peak
2 * 11570.000 39.09 10.01 49.10 5400 490 AVG
HORIZONTA
Radiated Emission
800 dBuV/m
FCC PK
X
CC AV
%
35
A0
1000000 2000 3000 [MHz) 5000 G000 7000 S0009000 18000.000
Reading Correct Measure-
Mo. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBulim dBu\im dB Detector
1 11570.000 51.76 10.01 61.77 74.00 -12.23 peak
2 * 11570.000 3872 10.01 48.73 54.00 -527T AVG
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Above 1G (1GHz~40GHz) | Test mode: 11A_ANT1+ANT2 Test Channel:165
VERTICAL
Radiated Emission
800 dBuV/m
FCC PK
X
CC A\
2
X
35
-0
1000.000 2000 3000 [MHz] 5000 6000 7000 80D0I000 18000.000
Reading Correct Measure-
No. Mk.  Freqg. Level Factor ment Limnit Over
MHz dBuv dB/m dBulim dBuVim dB Detactor
1 11650.000 52.53 10.24 62.77 74.00 -11.23 peak
2 * 11650.000 36.67 10.24 46.91 54.00 -7.09 AVG
HORIZONTA
Radiated Emission
800 dBuV/m
FCC PK
k
CC AV
&
5
0
1000.000 2000 000 [MHz) 5000 6000 7000 BOOO3000 18000.000
Reading Correct Measure- o
No. Mk.  Freq. Level Factor ment Limnit Over
MHz dBul dB/m dBulim dBulim dB Detector

1 11650.000 51.74 10.24 61.98 7400 -12.02 peak
2 * 11650.000 37.28 10.24 47.52 5400 -648 AVG
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Above 1G (1GHz~40GHz) | Test mode:11N20MIMO Test Channel:149
VERTICAL
Radiated Emission
800 dBuV/m
FCC PK
1
X
CC AV
2
®
35
0
1000.000 2000 3000 [MHz) 5000 6000 7000 SO00 3000 18000.000
Reading Correct Measure-
MNo. Mk.  Freg. Level Factor ment Limit Qver
MHz dBuV dBim dBuVim dBuVim dB Detector
1 11490.000 51.60 9.78 61.38 7400 -12.62 peak
2 * 11490.000 37.33 0.78 47.11 5400 -6.89 AVG
HORIZONTA
Radiated Emission
80.0  dBuV/m
FCC PK
1
X
&
35
0
1000.000 2000 3000 [MHz) 5000 G000 7000 S0003000 18000000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limnit QOver
MHz dBuv dB/m dBuVim dBuVim dB Detector
1 11490.000 51.69 9.78 61.47 74.00 -1253 peak
2 * 11490.000 38.82 9.78 48.60 54.00 -540 AVG
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Above 1G (1GHz~40GHz) | Test mode:11N20MIMO Test Channel:157
VERTICAL
Radiated Emission
80.0  dBuV/m
FCC PK
%
CC AY
&
35
10
1000.000 2000 000 [MHz) 5000 6000 7000 BODO3000 18000.000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over
MHz dBul dB/m dBuVim dBulim dB Detector
1 11570.000 51.78 10.01 61.79 7400 -1221 peak
2 * 11570.000 36.65 10.01 46.66 5400 -7.34 AVG
HORIZONTA
Radiated Emission
80.0  dBuV/m
FCC PK
X
CC AN
2
&
35
0
1000.000 2000 3000 [MHz] 5000 G000 7000 BOOD 9000 18000.000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limnit Qver
MHz dBuy dB/m dBu\im dBu\im dB Detactor

1 11570.000 53.96 10.01 63.97 7400 -10.03 peak
2 * 11570.000 38.20 10.01 48.21 54.00 -579 AVG
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Above 1G (1GHz~40GHz) | Test mode:11N20MIMO Test Channel:165

VERTICAL
Radiated Emission
80.0  dBuV/m
FCC PK
1
®
FCC AV
2
®
35
10
1000.000 2000 3000 [MHz] 5000 G000 7000 BOD0I000 18000.000
Reading Correct Measure-
MNo. Mk.  Freq. Level Factor ment Limit Over
MHz dBuy dB/m dBuvim dBu\im dB Detector
1 11650.000 54.28 10.24 64.52 7400 -9.48 peak
2 * 11650.000 36.83 10.24 47.07 54.00 -6.93 AVG
HORIZONTA
Radiated Emission
800 dBuV/m
FCC PK
1
X
FCC AV
2
®
35
-0
1000.000 2000 3000 [MHz) 5000 000 7000 BODOS000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBu\ dB/m dBulim dBulim dB Detector
1 11650.000 51.09 10.24 61.33 74.00 1267 peak
2 * 11650.000 38.08 10.24 49.32 5400 -4868 AVG
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Above 1G (1GHz~40GHz)

| Test mode:11N4OMIMO

Test Channel:151

VERTICAL
Radiated Emission
800 dBuV/m
FCC PE
1
®
2
4
35
10
1000000 2000 3000 [MHz) 5000 6000 7000 80003000 18000000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limnit QOver
MHz dBut dB/rmi dBu\im dBu\im dB Datector
1 11510.000 51.10 9.83 60.93 74.00 -13.07 peak
2 * 11510.000 38.42 9.83 48.25 54.00 575 AVG
HORIZONTA
Radiated Emission
80.0  dBuV/m
FCC PEK
1
X
CC AN
&
35
10
1000.000 2000 3000 [MHz] 5000 6000 7000 80009000 18000.000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limnit QOver
MHz dBuV dB/m dBulim dBuVim dB Detector
1 11510.000 50.53 9.83 60.36 74.00 -13.64 peak
2 * 11510000 37.67 9.83 47.50 54.00 650 AVG
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Above 1G (1GHz~40GHz) |

Test mode:11N40MIMO

Test Channel:159

VERTICAL
Radiated Emission
80.0  dBuV/m
FCC PK
1
%
CC AV
%
35
10
1000000 2000 3000 [MHz] 5000 GO0 7000 BO00DD09000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limnit Over
MHz dBut dB/rm dBuVim dBuVim dB Diestector
1 11590.000 53.13 10.06 63.19 74.00 -10.81 peak
2 * 11590.000 38.81 10.06 48.87 54.00 -513 AVG
HORIZONTA
Radiated Emission
80.0  dBuV/m
FCC PK
%
CC AV
&
35
10
1000000 2000 3000 [MHz] 5000 G000 7000 B0009000 18000, 000
Reading Correct Measure-
MNo. Mk.  Freq. Level Factor ment Limit Over
MHz dBu dB/m dBulim dBulvim dB Detector
1 11590.000 4945 10.06 59.51 7400 -14.49 peak
2 * 11590.000 36.21 10.06 46.27 5400 -7.73 AVG
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Above 1G (1GHz~40GHz)

| Test mode:11AC80MIMO

Test Channel:155

VERTICAL
Radiated Emission
80.0  dBuV/m
FCC PE
X
CC AV
2
b4
35
10
1000.000 2000 3000 [MHz] 5000 €000 7000 SO00 9000 18000.000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over
MHz dBuv dB/m dBulvim dBulvim dB Detactor
1 11550.000 49.75 9.04 59.69 7400 -1431 peak
2 * 11550.000 38417 9.04 48.11 5400 -580 AVG
HORIZONTA
Radiated Emission
80.0  dBuV/m
FCC PK
1
® L AY
%
35
-10
1000.000 2000 3000 [MHz] 5000 G000 7000 S000 3000 18000, 000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over
MHz dBul dB/mi dBuVim dBuVim dB Detector
1 11550.000 48.73 9.94 58.67 74.00 -15.33 peak
2 * 11550.000 38.83 9.94 48.77 54.00 -523 AVG
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Above 1G (1GHz~40GHz) | Test mode:11AX20MIMO Test Channel:149
VERTICAL
Radiated Emission
80.0  dBuV/m
FCC PE
5 3
o I
A0
0.0
1000000 2000 3000 [MHz] 5000 G000 7000 80003000 18000, MO
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Qver
MHz dBul dBim dBuVim dBuVim dB Detector
1 9895.349 49.65 7.86 57.51 7400 -1649 peak
2 11490.000 48.57 9.78 58.35 74.00 -1565 peak
3 * 17235000 49.02 11.71 60.73 7400 -1327 peak
HORIZONTA
Radiated Emission
800  dBuV/m
FCC PE
2 i
1
x = e Ay
40
0.0
1000000 2000 3000 [MHz) 5000 G000 7000 800093000 18000, D00

Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limnit Over
MHz dBuV dBim dBuvim dBuVim dB Detector
1 9923.991 49.82 8.01 57.83 74.00 -16.17 peak
2 11490.000 49.48 9.78 59.26 74.00 -1474 peak
3% 17235000 4948 11.71 61.19 74.00 -12.81 peak
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Above 1G (1GHz~40GHz) | Test mode:11AX20MIMO Test Channel:157
VERTICAL
Radiated Emission
800  dBuV/m
FCC PK
)
x
O
40
0o
1000000 2000 3000 [MHz) G000 G000 700D BO00 3000 18000. 000
Reading Correct Measure-
MNo. Mk.  Freq. Level Factor ment Limit Over
MHz dBuy dB/m dBu\im dBulvim dBE Detector
1 9923.991 4923 8.01 57.24 7400 -16.76 peak
2 11570.000 48.96 10.01 58.97 74.00 -15.03 peak
3 * 17355.000 47.79 12.29 60.08 74.00 -13.92 peak
HORIZONTA
Radiated Emission
800  dBuV/m
FCC PE
3
§ ®
k Fo
4D
0.0
1000000 2000 3000 [MHz] 5000 G000 FOOO S0M0 9000 18000, 000

Reading Comrect Measure-

No. Mk.  Freq. Level Factor ment Limnit Over
MHz dBuV dB/m dBuVim dBuMim dB Detector
1 9923.991 49.10 8.01 57.11 74.00 -16.89 peak
2 11570.000 49.07 10.01 59.08 74.00 -1492 peak
3 * 17355.000 4812 12.29 60.41 74.00 -13.59 peak
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Above 1G (1GHz~40GHz)

Test mode:11AX20MIMO

Test Channel:165

VERTICAL
Radiated Emission
800 dBuW/m
FCC PK
S
40
0.0
1000.000 2000 3000 [MHz] 5000 €000 7000 80003000 18000000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over
MHz dBuV dB/m dBulim dBulVim dB Detector
1 10010.417 49.18 8.44 57.62 7400 -16.38 peak
11650.000 48.03 10.24 58.27 74.00 -1573 peak
3 * 17475.000 47.85 12.92 B60.87 74.00 -13.13 peak
HORIZONTA
Radiated Emission
8O0 dBuV/m
FCC PK
i
;C % FCI
40
0.0
1000.000 2000 3000 [MHz) 5000 6000 7000 80009000 18000.000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limnit QOver
MHz dBuv dB/rm dBuVim dBuVim dB Datector
1 9923.991 48.68 8.01 56.69 74.00 -17.31 peak
2 11650.000 48.05 10.24 58.29 74.00 -1571 peak
3 " 17475.000 4848 12.92 61.40 7400 -1260 peak
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Above 1G (1GHz~40GHz) | Test mode:11AX40MIMO Test Channel:151
VERTICAL
Radiated Emission
80.0  dBuV/m
FCC PK
;‘ % FCL '%
40
0.0
1000.000 2000 3000 [MHz) 5000 G000 7000 S0003000 18000.000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over
MHz dBuY dB/m dBuVim dBuVim dB Datector
1 9781.602 47.20 7.45 54.65 74.00 -1935 peak
2 11510.000 46.01 9.83 55.84 7400 -18.16 peak
3 * 17265.000 47.06 11.85 58.91 7400 -15.09 peak
HORIZONTA
Radiated Emission
80.0  dBuV/m
FCC PK
i
I %
40
0.0
1000.000 2000 F000 [MHz] 5000 G000 7000 BOD0S000 18000000
Reading Correct Measure-
MNo. Mk.  Freg. Level Factor ment Limit Over
MHz dBu\ dB/m dBuvim dBu\im dB Detactor
1 9781.602 48.27 7.45 55.72 74.00 -18.28 peak
2 11510.000 47.37 9.83 57.20 74.00 -16.80 peak

3 * 17265.000 47.70 11.85 59.55 74.00 -14.45 peak
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Above 1G (1GHz~40GHz) | Test mode:11AX40MIMO Test Channel:159
VERTICAL
Radiated Emission
800  dBuV/m
FCC PE
%
O
40
0.0
1000000 2000 3000 [MHz] 5000 G000 7000 80009000 18000000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over
MHz dBuv dB/m dBuvim dBuvim dB Detector
1 9923.991 4894 8.01 56.95 74.00 -17.05 peak
2 11500.000 47.93 10.06 57.99 7400 -16.01 peak
3 * 17385.000 4745 12.43 59.88 7400 -1412 peak
HORIZONTA
Radiated Emission
800 dBuV/m
FCC PE
3
;‘,; }2( FCLC A x
40
0.0
1000.000 2000 3000 [MHz) 5000 G000 7OOD 80009000 18000, D00

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limnit Over

MHz dBu dB/m dBulim dBu\im dB Detector

1 9895.349 47.84 7.86 55.70 7400 -18.30 peak

2 11590.000 46.50 10.06 56.56 7400 -17.44 peak

3 * 17385.000 45.10 12.43 57.53 7400 -16.47 peak
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Above 1G (1GHz~40GHz) | Test mode:11AX80MIMO Test Channel:155
VERTICAL
Radiated Emission
800 dBuV/m
FCC PK
3
y % P 4
40
0.0
1000.000 2000 3000 [MHz) 5000 6000 7000 80009000 18000, 000
Reading Correct Measure-
MNo. Mk.  Freq. Level Factor ment Limit Qver
MHz dBuV dB/m dBuvim dBu\im dB Detector
1 10010.417  45.81 8.44 54.25 7400 -19.75 peak
2 11550.000 45.80 9.94 55.74 7400 -18.26 peak
3 * 17325.000 45861 12.15 57.76 7400 -16.24 peak
HORIZONTA
Radiated Emission
800 dBuV/m
FCC PK
;( }2( FCL 'g
40
0.0
1000.000 2000 000 [MHz) 5000 G000 7000 80009000 18000.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuVim dBuvim dB Detector
1 9781.602 47.54 7.45 54.99 7400 -19.01 peak
2 11550.000 46.31 9.94 56.25 7400 -17.75 peak

3 * 17325.000 4596 12.15 58.11 7400 -15.89 peak
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4) Radiated Band Edge

| Test mode: 11A_ANT1+ANT2 Test Channel:149

VERTICAL

Above 1G (1GHz~40GHz)

Radiated Emission
FCC BAND4

350 dBm

/

MNHMM%WWMM\M

]

-45
5625000 563850 565200 566550 567900 569250 570600 571950 573300 5760.00 MHz
Reading Correct Measure- o
No. Mk.  Freg. Level Factor ment Limit Qver
MHz dBm dB dBm dBm dB Detector
1* 5650.000 -52.79 13.91 -38.88 -27.00 -11.88 peak
2 5725.000 -51.64 13.76 -37.88 1560 -53.48 peak
HORIZONTA
Radiated Emission
350  dBm FCC BAMD4
fn" W ey,
5 / ]
|
fll
1 M)}\.M\,J
it Arntei e -yl b P gt e i it i Ay &
-45
5625000 563850 565200 566550  G5679.00 569250 570600 571950  5733.00 5760.00 MHz
Reading Correct Measure-
MNo. Mk Freq. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Datactor
1* 5650.000 -52.63 13.91 -38.72  -27.00 -11.72 peak
2 5725.000 -51.75 13.76 -37.99 1560 -53.59 peak
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Above 1G (1GHz~40GHz)

| Test mode: 11A_ANT1+ANT2

Test Channel:165

VERTICAL
Radiated Emission
350  dBm
ianad
5
I FCC BANDA
\‘w ,
ﬂ*JMJJ ettt Pt sl OB oA b A bttt Aty b
-45
5800000 582000  5840.00 5686000 588000  5900.00 592000 534000  5950.00 5000.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Qver
MHz dBm dB dBm dBm dB Detector
1 5850.000 -52.69 13.83 -38.76 2700 -6576 peak
2" 5925.000 -52.31 14.41 -3790 -27.00 -10.90 peak
HORIZONTA
Radiated Emission
350  dBm
. '\L
|
FCC BAND4
e “WM“MMyMMMmuémeMWMMM R —
-45
5800.000 582000 584000  5860.00 588000 5900.00 592000  5940.00  5950.00 5000.00 MHz
Reading Correct Measure- o
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Detector
1 5850.000 -53.16 13.03 -39.23 27.00 -66.23 peak
2" 5925.000 -51.82 14.41 =371 -27.00 -10.41 peak
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Above 1G (1GHz~40GHz) | Test mode:11N20MIMO Test Channel:149
VERTICAL
Radiated Emission
M

s N

1 M
ottt sttt i e Ao oty by i b

-45
5625.000 563850  5652.00 566550  5679.00 569250  S706.00 571950 573300 5760.00 MHz
Reading Correct Measure-
MNo. Mk Freqg. Level Factor ment Limit QOver
MHz dBm dB dBm dBm dB Detector
1" 5650.000 -52.21 13.91 -38.30  -27.00 -11.30 peak
2 5725.000 -50.03 13.76 -36.27 1560 -51.87 peak
HORIZONTA
Radiated Emission
350  dBm FCC BAND4
PRt
5 /

J
MMW%MMMMNW#MMMWMWW ™

5733.00 5760.00 MHz

-45

5625000 5S638.50 SE52.00 5E65.50 5679.00 569250 5706.00 5719.50

Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over

MHz dBm dB dBm dBm dB
1" 5650.000 -51.17 13.91 -37.26 -27.00 -1026 peak
2 5725.000 -50.14 13.76 -36.38 1660 -51.98 peak

Detactor
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VERTICAL

Test mode:11N20MIMO

Test Channel:165

350  dBm

Radiated Emission

e
I

i

FOC BAND4

o

¥ P

bl e Friaiodd
-45
5800.000 5820.00 5840.00  5860.00  5860.00 590000 592000 5340.00  5960.00 6000.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Detector
1 5850.000 -52.82 13.93 -38.89 27.00 -65.89 peak
2" 5925.000 -52.95 14.41 -38.54 2700 -11.54 peak
HORIZONTA
Radiated Emission
350 dBm
| Ay
s }f
Il FCC BAND4
—u‘*’h WWMMWWuW
45
5800.000 5820.00 5840.00 586000 5880.00 5900.00 592000  5940.00  5960.00 6000.00 MHz
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limnit QOver
MHz dBm dB dBm dBm dB Detector
1 5850.000 -53.29 13.93 -39.36 27.00 -66.36 peak
2" 5925.000 -52.64 14.41 -38.23 -27.00 -11.23 peak
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Above 1G (1GHz~40GHz) | Test mode:11N40MIMO Test Channel:151

VERTICAL

Radiated Emission
350 dBm FCC BAND4

MWWW

5
1 - M
W&-WWMWMWMMMMWMJ&M
-45
5625000 5638.50 5652.00 5EES.50 5679.00 5692 .50 S5706.00 5719.50 5733.00 5760.00 MHz

Reading Correct Measure-
MNo. Mk.  Freg. Level Factor ment Limnit Over

MHz dBm dB dBm dBm dB Detactor
1 5650.000 -53.19 13.91 -39.28  -27.00 -12.28 peak
2 5725.000 -47.12 13.76 -33.36 15.60 -48.96 peak

HORIZONTA

Radiated Emission
350 dBm FCC BAND4

ot e, e

2
1

o Al AL bt ottty Pt At A

-45

5625.000 5638.50 GE52.00 BEES.50 S679.00 5692.50 570600 5719.50 5733.00 S760.000 MH=z

Reading Correct Measure-
MNo. Mk.  Freq. Level Factor ment Limit Over

MHz dBm dB dBm dBm dB Detactor
1" 5650.000 -52.58 13.91 -38.67 -27.00 -11.67 peak
2 5725.000 -50.42 13.76 -36.66 1560 -52.26 peak

Page 51 /138 TIRT-TRF/FCCO01-2(E):2021A0



—] Report No.: FCC022022-05258RF3

Above 1G (1GHz~40GHz) | Test mode:11N40MIMO Test Channel:159
VERTICAL
Radiated Emission
FCC BAND4
X ARt Al i A AN e g AN
45

5800.000 5S820.00 5840.00 5860.00 5880.00 5900, 00

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment

MHz dBm dB dBm dBm dB
1 5850.000 -52.26 13.93 -38.33  27.00 6533 peak
2 * 5925000 -53.80 14.41 -39.39  -2700 -1239 peak

Limit Over

Detector

HORIZONTA
Radiated Emission

350  dBm

N
sl

‘ FCC BAMDA
W“WWWMMWMMM

-45

S800.000 S5820.00 5840.00 5860.00 586000 5300. 00 5320.00 5340.00 5960.00 BOOD.00 MHz

Reading Correct Measure-

No. Mk.  Freg. Level Factor ment Limit Qver
MHz dBmi dB dBrmi dBri dB Detector
1 5850.000 -53.04 13.93 -39.11 27.00 -66.11 peak

2%  5925.000 -53.30 14.41 -38.89 -27.00 -11.89 peak
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Above 1G (1GHz~40GHz) | Test mode:11AC80MIMO Test Channel:155
VERTICAL
Radiated Emission
gt \
\‘k FCC BANDA4
-45

Reading Comrect Measure-
No. Mk.  Freq. Level Factor ment Limit Over

MHz dBm dB dBm dBm dB Detector
5650.000 -52.85 13.91 -38.74 -27.00 -11.74 peak

5725.000 -49.31 13.76 -35.55 15.60 -51.15 peak
5850.000 -50.76 13.93 -36.83  27.00 -63.83 peak
¥ 5925.000 -51.64 14.41 -37.23 -2700 -1023 peak

alw| | =

HORIZONTA
Radiated Emission
350 dBm
e "‘”’W%W”‘\
k| FCC BANDA
2|1 \\\‘-\u.l
-45
5625000 566250 570000  5737.50 577500  G81250 585000 G750 592500 GO00.00 MH:z
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Detector
5650.000 -53.00 13.01 -39.18  -27.00 -12.18 peak
2 5725.000 -49.30 13.76 -35.63 1560 -51.23 peak
5850.000 -52.56 13.03 -3863 27.00 -6563 peak
4 * 5925000 -53.04 14.41 -38.63 -27.00 -11.63 peak

Page 53 / 138 TIRT-TRF/FCCO01-2(E):2021A0



—] Report No.: FCC022022-05258RF3

Above 1G (1GHz~40GHz) | Test mode:11AX20MIMO Test Channel:149
VERTICAL
Radiated Emission
350  dBm FCC BAND4
. JI
'\
h
, o \
(T RO RSN PR L W PR U SRR T N T PORPR P I VI
-45
5625000 563850 5652.00 5665.50 5679.00 5632.50 5706.00 5719.50 5733.00 5760.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Detector
1" 5650.000 -52.16 13.91 -38.25 -27.00 -11.25 peak
2 5725.000 -50.82 13.76 -37.06 15.60 -5266 peak
HORIZONTA
Radiated Emission
350 dBm FCC BAND4
ATy
’ |

-%MMMWW%MMW

563250 5706.00 5719.50

-45

5625.000 5638.50 565200 5665.50 5679.00 5733.00 5760.00 MHz

Reading Correct Measure-

No. Mk.  Freq. Level Factor ment
MHz dBm dB dBm dBm dB Detactor

1" 5650.000 -52.30 13.91 -38.39 2700 -11.39 peak

2 5725.000 -51.45 13.76 -37.69 1560 -53.29 peak

Limit Over
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Above 1G (1GHz~40GHz) | Test mode:11AX20MIMO Test Channel:165

VERTICAL

Radiated Emission

350 dBm

-W\l Mp.h

5
\ FCC BANDA
o M :
¥ T Al gt bt st
-45
5800.000 582000 584000 586000  5880.00 590000 592000 594000  5960.00 GO00.00 MHz
Reading Correct Measure- o
No. Mk.  Freg. Level Factor ment Limnit Over
MMHz dBm dB dBm dBm dB Detector
1 5850.000 -53.29 13.83 -39.36 27.00 -66.36 peak
2" 5925.000 -53.01 14.41 -38.60 -27.00 -11.60 peak
HORIZONTA
Radiated Emission
350 dBm
? f
J \ FCC BANDA
1
\W-nmmwwﬂwmﬁmmmmmwwmm
-45
590000  5920.00 594000  5960.00 6000.00 MHz

S800.000 SE20.00 5840.00 S860.00 S880.00

Reading Correct Measure-
Mo. Mk.  Freq. Level Factor ment Limit Over

MHz dBm db dBm dBm dB
1 5850.000 -51.82 13.93 -37.89 27.00 6489 peak
2 5925.000 -53.41 14.41 -39.00 -27.00 -12.00 peak

Detector
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Above 1G (1GHz~40GHz) | Test mode:11AX40MIMO Test Channel:151
VERTICAL
Radiated Emission
P

wmimwd-amwmwwmwﬁ%{w

-45
5625000 563850  G65200 566550 567900 569250  5706.00 571950  5733.00 5760.00 MHz
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limnit QOver
MHz dBm 4B dBm dBm dB Datector
1* 5650.000 -52.97 13.91 -39.06 -27.00 -12.06 peak
2 5725.000 -51.42 13.76 -37.66 1560 -53.26 peak
HORIZONTA
Radiated Emission
350  dBm FCC BANDA
PRI
5 /
s b Rl st At o
-45
5EZ5.000 563850 565200 566550  5679.00 569250 570600 571950  5733.00 5760.00 MHz

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment

MHz dBm dB dBm dBm dB Detactor
1 5650.000 -52.99 13.91 -30.08 -27.00 -12.08 peak
2 5725.000 -51.97 13.76 -38.21 1560 -53.81 peak

Limit Over
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Above 1G (1GHz~40GHz) | Test mode:11AX40MIMO Test Channel:159
VERTICAL
Radiated Emission

FCC BAND4

L"‘“«MW.W MM;UWWM@WWMWWXWWW

-45
S800.000 S820.00 5840.00 5860.00 SE880.00 5900, 00 5320.00 5940.00 5960.00 6000.00 MHz

Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over

MHz dBm dB dBm dBm dB Detector
1 5850.000 -53.35 13.93 -39.42 27.00 -6642 peak
2" 5925.000 -53.56 14.41 -39.15 -27.00 -12.15 peak
HORIZONTA

Radiated Emission
350 dBm

M

H

FCL BANDA
L l‘, T A-LWWMWWuWumMW
-45
5800.000 582000  S640.00 5660.00  5880.00 590000 592000  5940.00  5960.00 6000.00 MHz
Reading Correct Measure-
MNo. Mk.  Freg. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Detactor
1 5850.000 -52.99 13.93 -39.06 27.00 -B6.06 peak

2 * 5925000 -53.13 14.41 -38.72 2700 -11.72 peak
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Above 1G (1GHz~40GHz) | Test mode:11AX80MIMO Test Channel:155

VERTICAL

Radiated Emission

350 dBm

5 i

\‘ FCC BAND4
| ;
w»«wrWM gt ARl e o Bt e
-45
5625.000 566250  5700.00  5737.50  5775.00 581250  5850.00  5887.50 592500 5000.00 MHz
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit Over
MHz dBm dB dBm dBm dB Detector
1 5650.000 -53.35 13.91 -39.44 -27.00 -12.44 peak
2 5725.000 -48.98 13.76 -35.22 15.60 -50.82 peak
3 5850.000 -52.94 13.93 -39.01 27.00 -66.01 peak
4 5925.000 -52.44 14.41 -38.03 -27.00 -11.03 peak
HORIZONTA
Radiated Emission
350  dBm
5 FWM‘WJ\
FCC BANDA4
1 [ 4
MMMmMHM SO ALV SUPI PPy
-45
5625000 566250  5700.00  5737.50 577500 581250 585000  5867.50  5925.00 5000.00 MHz

Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limnit Over

MHz dBm dB dBm dBm dB Detector

5650.000 -52.27 13.91 -38.36 -27.00 -11.36 peak
5725.000 -52.06 13.76 -38.30 15.60 -53.90 peak
5850.000 -53.08 13.83 -39.15 27.00 -66.15 peak

4 * 5925.000 -52.35 14.41 -37.94 -27.00 -10.94 peak
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3.3 Spectrum Bandwidth

3.3.1 Limit
FCC Partl5, Subpart E (15.407)
Section Test Item Limit Frequency Range (MHz)
26 dB Bandwidth - 5150-5250
15.407(a) 26 dB Bandwidth - 5250-5350
15.407(e) 26 dB Bandwidth - 5470-5725
6 dB Bandwidth Minimum 500 kHz 5725-5850
3.3.2 Test Peripherals
Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Type-C Cable AWM E101344 0.9m,No Shielding
2 Record 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 shall be connected to the spectrum analyser, and the spectrum analyser is set as follow:

For 26 dB Bandwidth

Centre Frequency The centre frequency of the channel under test
RBW =1% x Nomina Channel Bandwidth

VBW =3 x RBW

Frequency span 2 x Nominal Channel Bandwidth

Detector Mode Peak

Trace Mode Max Hold

Sweep Time Auto Couple

For 6 dB Bandwidth

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
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b) Wait for the trace to stabilize then find the peak value of the trace and place the analyser marker
on this peak.

¢) Use the -26/-6dB bandwidth function of the spectrum analyser to measure the -26/-6dB
Bandwidth of the EUT. This value shall be recorded.

d) Make sure that the power envelope is sufficiently above the noise floor of the analyser to avoid the
noise signals left and right from the power envelope being taken into account by this measurement.

3.3.4 Test Setup

EUT

LAN

Spectrum
Analyzer

Record PC

EUT Control
. rc - e
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3.3.5 Test Result

3.3.5.1 26 dB Bandwidth

Test Mode Antenna | Frequency [MHZz] 26db EBW [MHZ] FL [MHZ] FH [MHz] | Limit [MHz] | Verdict
Antl 5745 18.280 5736.040 5754.320
Ant2 5745 18.160 5736.120 5754.280
Antl 5785 18.240 5776.040 5794.280
11A-CDD
Ant2 5785 18.080 5776.160 5794.240
Antl 5825 18.320 5815.960 5834.280
Ant2 5825 18.440 5815.960 5834.400
Antl 5745 19.240 5735.520 5754.760
Ant2 5745 19.600 5735.320 5754.920
Antl 5785 19.320 5775.440 5794.760
11IN20MIMO
Ant2 5785 19.040 5775.560 5794.600
Antl 5825 19.400 5815.480 5834.880
Ant2 5825 19.400 5815.400 5834.800
Antl 5755 38.800 5735.800 5774.600
Ant2 5755 38.880 5735.640 5774.520
11N40MIMO
Antl 5795 38.720 5775.720 5814.440
Ant2 5795 39.040 5775.560 5814.600
Antl 5745 19.520 5735.320 5754.840
Ant2 5745 19.440 5735.400 5754.840
Antl 5785 19.280 5775.480 5794.760
11AC20MIMO
Ant2 5785 19.120 5775.560 5794.680
Antl 5825 19.600 5815.360 5834.960
Ant2 5825 19.400 5815.480 5834.880
Antl 5755 38.720 5735.960 5774.680
Ant2 5755 38.320 5736.040 5774.360
11AC40MIMO
Antl 5795 38.880 5775.640 5814.520
Ant2 5795 38.880 5775.800 5814.680
Antl 5775 82.560 5734.040 5816.600
11AC80MIMO
Ant2 5775 84.640 5733.560 5818.200
Antl 5745 20.400 5735.000 5755.400
Ant2 5745 20.280 5735.080 5755.360
Antl 5785 20.280 5774.960 5795.240
11AX20MIMO
Ant2 5785 20.200 5774.960 5795.160
Antl 5825 20.280 5815.120 5835.400
Ant2 5825 20.360 5815.080 5835.440
Antl 5755 39.760 5735.240 5775.000
Ant2 5755 39.520 5735.400 5774.920
11AX40MIMO
Antl 5795 39.520 5775.160 5814.680
Ant2 5795 39.680 5775.400 5815.080
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