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Test Report N° 200611-01.TR16 Rev. 01

1. Standards, reference documents and applicable test methods
1. ETSI EN 300 440 v2.2.1 Short Range Devices (SRD). Radio equipment to be used in the 1 GHz to 40 GHz

frequency range. Harmonised Standard for access to radio spectrum.

2. General conditions, competences and guarantees

v

v

<]

Intel Corporation SAS Wireless RF Lab (Intel WRF Lab) is an ISO/IEC 17025:2017 testing laboratory accredited
by the French Committee for Accreditation (Cofrac) with the certificate number 1-6736.

Intel WRF Lab declines any responsibility with respect to the identified information provided by the customer
and that may affect the validity of results.

Intel WRF Lab only provides testing services and is committed to providing reliable, unbiased test results and
interpretations.

Intel WRF Lab is liable to the client for the maintenance of the confidentiality of all information related to the
item under test and the results of the test.

Intel WRF Lab has developed calibration and proficiency programs for its measurement equipment to ensure
correlated and reliable results to its customers.

This report is only referred to the item that has undergone the test.

This report does not imply an approval of the product by the Certification Bodies or competent Authorities

3. Environmental Conditions

v' At the site where the measurements were performed the following limits were not exceeded during the tests:

Temperature 20.2°C £ 3.9°C

Humidity 46.0% * 8.1%
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Test Report N° 200611-01.TR16

4. Test samples

Rev. 01

_ . Date of
Sample Control # Description Model Serial # receipt Note
200611-01.514 WiFi 6E Module AX211INGW WFM: 2020-01-12
’ D8F883596D5C
#01 170000-01.S19 Laptop Latitude E5450 4TXV562 2020-02-04 Conducted tests
200611-01.512 Extender PCB00651_01 - 2020-11-30
200611-01.517 WiFi 6E Module AX21INGW WFM:D8F883596CD0 2020-12-01
200102-01.S03 Extender ADEXELEC - 2020-01-02
200611-01.S06 Adaptor PowerBy SNJ A4 - 2020-11-30
Used for 18GHz-
#02 170801-01.510 Laptop Latitude E7470 7KNOXF2 2017-09-08 4S°GH.Z Tx Radiated
purious Emission
tests
200602-03.S06 Absorber MCSO - 2020-07-03
200611-03.528 Main Antenna SkyCross - 2020-07-01
200611-03.S29 Aux Antenna SkyCross - 2020-07-01
200611-01.S04 WiFi 6E Module AX211INGW WFM:D8F8835981DE 2020-11-23
200611-03.526 Extender ADEXELEC - 2020-07-01
Used for 25MHz-
200611-01.507 Adaptor PowerBy SNJ A4 - 2020-11-30 18GHz Tx Radiated
Spurious Emission
#03 200602-03.S06 Absorber MCSO - 2020-07-03 tests and 25MHz-
1GHz Rx Radiated
170000-01.S01 Laptop Latitude E5470 DBPLMC2 2017-03-28 Spurious Emission
tests
200928-03.508 Main Antenna SkyCross - 2020-09-01
200928-03.S09 Aux Antenna SkyCross - 2020-09-01
200611-01.S03 WiFi 6E Module AX211INGW WFM:D8F8835981A7 2020-11-23
Used for 1GHz-
200611-01.S06 Adapt P By SNJ A4 - 2020-11-30 .
#04 aptor owerby 4OGH_z Rx Ra_dla_ted
200602-03.506 Absorber MCS0 - 2020-07-03 Sp“r'ofzs'fsm'ss'on
200615-05.506 Host Latitude 7490 63QMRQ2 2020-06-12
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Test Report N° 200611-01.TR16 Rev. 01

5. EUT Features

The herein information is provided by the customer

Brand Name Intel® Wi-Fi 6E AX211
Model Name AX211INGW
Software Version DRTU version: 11195 99 2100 51G
Driver Version Vv99.0.58.3_t64
Prototype / Production Production
802.11b/g/n/ax 2.4GHz (2400.0 — 2483.5 MHz)
802.11a/n/aclax 5.2GHz (5150.0 — 5350.0 MHz)
Supported Radios 5.6GHz (5470.0 — 5725.0 MHz)
5.8GHz (5725.0 — 5875.0 MHz)
Bluetooth 5.2 2.4GHz (2400.0 — 2483.5 MHz)
Transmitter Main (chain A) Aux (chain B)
Manufacturer SkyCross Skycross
Antenna Information Antenna type PIFA antenna PIFA antenna
Part number N/A N/A
l(?j%ci;ared antenna gain +5 +5

6. Remarks and comments

1. As per applicant request, the device is declared as a receiver category 1, the adjacent channel selectivity and
Blocking or desensitization test cases have been updated accordingly.

2. At customer request, the LBT test 4.4.2 of EN 300 440 was not tested as not required per ECC REC70-03 on
non-specific SRD Annex 1 (J) : spectrum access and mitigation requirements N/A

3. At customer request, all tests except Equivalent Isotropically radiated power (e.i.r.p.) (4.2.2) were carried out at
higher Tx Power: +8dB vs nominal declared power.

7. Test Verdicts summary

The statement of conformity to applicable standards in the table below are based on the measured values, without
taking into account the measurement uncertainties.

7.1. 802.11 a/n/ac/ax

EN 300 440 Test name Verdict
4.2.2 Transmitter: Equivalent Isotropically radiated power (e.i.r.p.) P
4.2.3 Transmitter: Permitted range of operating frequencies P
4.2.4 Transmitter: Unwanted Emissions in the spurious domain (radiated) P
4.3.3 Adjacent channel selectivity P
4.3.4 Blocking or desensitization P
435 Receiver: Spurious radiation P
4.4.2 Spectrum access technique : Listen Before Talk (LBT) NA
P: Pass

F: Fail
NM: Not Measured
NA: Not Applicable
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8. Document Revision History

Rev. 01

Revision # Modified by Revision Details
Rev. 00 N.Bui First Issue
Rev.01 Z.Ouachicha According to the applicant declaration, the device is considered as a

receiver category 1 so the adjacent channel selectivity test case has
been added.
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Test Report N° 200611-01.TR16 Rev. 01

Annex A. Test & System Description

Al Measurement System
Measurements were performed using the following setups, made in accordance to the general provisions of .

The DUT was installed in a test fixture and this test fixture is connected to a laptop computer and AC/DC power adapter.
The laptop computer was used to configure the EUT to continuously transmit at a specified output power using all
different modes and modulation schemes, using the Intel proprietary tool DRTU.

Setups for conducted and radiated measurements are shown below.

Conducted test setup
General test setup (SISO and MIMO)
Spectrum Analyzer

Power Meter
+

% Power sensor
Coupler
Switcr%‘

AC/DC

Power Adapter I
10dB AT T
10dB AT T
Controlling

Laptop

Extreme conditions
Climatic Chamber Spectrum Analyzer

Power Meter
+

% Power sensor
Coupler
Switcr%‘

AC/DC

Power Adaptel I
10dB AT T
10dB AT T-
Controlling

Laptop

Blocking or desensitization & Adjacent channel selectivity

Signaling Unit
Controlling AC/DC
Laptop Power Adapter

500hms

Spliter x
Attenuator

Blocking signal
generator

7 of 45



Test Report N° 200611-01.TR16 Rev. 01

Radiated test setup
Radiated Setup 25 MHz - 1 GHz (Transmitter tests)

B—ci-ofl
b e e

Radiated Setup 1 GHz — 6.4 GHz (Transmitter tests)

8 of 45



Test Report N° 200611-01.TR16 Rev. 01

Radiated Setup 18 GHz — 40 GHz (Transmitter tests)

Radiated Setup 1 GHz - 18 GHz (Receiver tests)
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Radiated Setup 18 GHz - 40 GHz (receiver tests)
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Test Report N° 200611-01.TR16 Rev. 01
A.2 Test Equipment List

Conducted Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0056 Switch unit OSP 120 100945 Rohde & Schwarz 2020-04-21 2022-04-21
0293 DC Power supply E3640A MY40006885 Agilent N/A N/A
0299 Multimeter 34401A US36065790 HP 2019-12-11 2021-12-11
0300 Climatic chamber SLT34/40 56746020930010 Secasi 2019-11-20 2021-11-20
0312 Oscilloscope RTE1052 101135 2020-04-06 2022-04-06
0318 Spectrum analyzer FSV30 103310 Rohde & Schwarz 2020-06-03 2022-06-03
0390 Power sensor NRP-zZ57 101486 Rohde & Schwarz 2020-03-17 2022-03-17
0581 Temp & Humidity Logger RA12E-TH1-RAS RA12-B89BE3 Avtech 2020-01-23 2022-01-23
0843 Pass band filter PE8702 - Pasternack N/A N/A
0844 RF detector PE8016 - Pasternack N/A N/A
0846 10dB directional coupler MC2047-10 01-062 Fairview N/A N/A
0847 RF Cable 0.5m PE3CA1039 - Pasternack 2020-08-26 2021-02-26
0869 | Cable SMA Male to ML51-P HRMP-ML51LP DTR178-100RS Hirose 2020-08-26 2021-02-26
0870 | Cable SMA Male to ML51-P HRMP-ML51LP DTR178-100RS Hirose 2020-08-26 2021-02-26
0876 Thermometer t3000FC - Fluke 2019-11-29 2021-11-29
0991 RF Cable 2m + 10dB ATT 0900670672000PJ 1936949 Radiall 2020-08-26 2021-02-26
0992 RF Cable 2m + 10dB ATT 0900670672000PJ 1936947 Radiall 2020-08-26 2021-02-26

N/A: Not Applicable

Receiver blocking Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0100 Communication tester CMWS500 129337 Rohde & Schwarz 2019-04-02 2021-04-02
0309 Signal generator SMB100A 178217 Rohde & Schwarz 2020-04-17 2022-04-17
0378 | RF Cable 1.2m Soasnn O0a80- R ot | Micro-coax 2020-08-26 2021-02-26
0796 Temp & Humidity Logger RA12E-TH1-RAS RA12-D4F316 | Avtech 2019-07-05 2021-07-05
0866 RF Cable 0.5m FMC0202085-18 - Fairview 2020-08-26 2021-02-26
0873 RF splitter PE2083 - Pasternack N/A N/A
0874 RF Cable 0.9m PE3CA 1039-36 - Pasternack 2020-08-26 2021-02-26

N/A: Not Applicable

Adjacent channel selectivity setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
125-000 | Communication tester CMW500 129337 Rohde & Schwarz 2021-04-12 2023-04-12
098-000 | Vector Signal generator SMW200A 103732 Rohde & Schwarz 2020-07-19 2022-07-19
408-000 | Temp & Humidity Logger RA12E-TH1-RAS RA12-E21FC8 | AVTECH 2021-06-02 2023-06-02
018-000 | 2 Way SMA Power Divider | PE2084 - Pasternack 2021-02-26 2021-08-26
018-005 | e SWA Male 1o SMA | yco02085-18 : Fairview Microwave | 2021-02-26 | 2021-08-26
018-006 | C2Ple SMA Male to SMA | k020208518 - Fairview Microwave | 2021-02-26 | 2021-08-26

Male 45CM

016-003 | e SWA Male 1o SMA | yco202085-18 . Fairview Microwave | 2021-02-26 | 2021-08-26

N/A: Not Applicable
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Test Report N° 200611-01.TR16 Rev. 01
Radiated Setup #1
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0135 Anechoic Chamber FACT3 5720 ETS-Lindgren 2020-01-07 2022-01-07
0136 Turn Table ETS - ETS-Lindgren N/A N/A
0137 Biconilog Antenna 3142E 00156946 ETS-Lindgren 2020-03-12 2022-03-12
0147 | Switch & Positioning systems EMC Center 00159757 ETS-Lindgren N/A N/A
0530 Measurement SW EMC32, v10.40.10 100623 Rohde & Schwarz N/A N/A
1033 Boresight antenna mast BAM 4.0-P P/278/2890.01 Maturo N/A N/A
1076 Spectrum Analyzer FSW43 101847 Rohde & Schwarz 2020-11-02 2022-11-02
0325 Horn antenna 3117 00157734 ETS-Lindgren 2019-08-12 2021-08-12
o141 | Hom Ameﬂ'}‘f":g 4Amp"f'er * 3117 00157736 ETS-Lindgren 2020-04-02 2022-04-02
0343 | Double-Ridged Horn Antenna 3117-PA 00201542+00169546 | ETS-Lindgren 2019-08-16 2021-08-16
with Pre-Amplifier
Double-Ridged Waveguide .
0334 Horn with Pre-Amplifier 18 3116C+PA Ooégiggggg * ETS-Lindgren 2019-07-24 2021-07-24
GHz to 40 GHz
0138 Double gdegﬁz')"om a- 3117 00152266 ETS Lindgren 2020-03-08 2022-03-08
1098 Cable 1.5m - DC-18GHz CBL-1.5M-SMSM+ 202879 Mini-Circuits 2020-11-27 2021-05-27
0206 | Cable 1.2m-18to 40 GHz | UFAL47A-0-0480- | MFR 64639223720 Micro-coax 2020-08-25 2021-02-25
200200 003
0263 | Cable 1m - 1GHz to 18GHz UFAL47A - Utilflex 2020-08-25 2021-02-25
0369 Cable 2 26-5GHz o 794-9191-2000A E00327 Atem 2020-08-25 2021-02-25
0371 | Cable 1m —30 MHz - 18GHz | YFB311A-0-0590- | MFR 64639 223230- Micro-coax 2020-08-25 2021-02-25
50U50U 001
1099 Cable 7m DC-18 GHz 0501051057000GX 19.35.850 Radial 2020-11-27 2021-05-27
0809 | Cable 7m - 18GHz to 40GHz R286304009 - Radiall 2020-08-25 2021-02-25
0859 Cable 2om - JMkizto 0500990992500KE 19.23.395 Radiall 2020-08-25 2021-02-25
0797 Temp & Humidity Logger RA12E-TH1-RAS RA12-DOEB1A Avtech 2019-07-04 2021-07-04
0143 Biconical 30MHz- 3GHz 3180B 00165215 ETS-Lindgren 2020-04-15 2022-04-15
RF Cable 1.85m 30MHz- UFA147A-0-0720- | MFR 64639223722 .
0207 0GHy 500200 01 Micro-coax 2020-08-25 2021-02-25
0029 | RF Cable 1.2m40MHz-40GHz | 794-9191-1200A - Atem 2020-08-20 2021-02-20
RF Cable 2.5m 30MHz- UFA147A-0-1380- | MFR 64639223219- .

0209 40GHz 50U200 001 Micro-coax 2020-08-25 2021-02-25
0309 Signal Generator SMB100A 178217 Rohde & Schwarz 2020-04-17 2022-04-17
0024 | Double R'dge:Z)Hom (10-40 2000 4009301 KEITHLEY 2020-03-19 | 2022-03-19
0095 Multimeter 34401A US36054685 Agilent 2020-01-15 2022-01-15

N/A: Not Applicable
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Test Report N° 200611-01.TR16 Rev. 01
Radiated Setup #2
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0337 Anechoic chamber RFD-FA-100 5996 ETS Lindgren 2020-07-06 2022-07-06
0238 Switch & Positioner EMCenter 00151232 ETS Lindgren N/A N/A
0382 Antenna Tower 2171B-3.0M 00150123 ETS Lindgren N/A N/A
0383 Turntable - - ETS Lindgren N/A N/A
0329 Measurement SW EMC32, v10.50.10 100401 Rohde & Schwarz N/A N/A
0133 Spectrum Analyzer FSv40 101358 Rohde & Schwarz 2020-02-25 2022-02-25
0138 | Double Ridge Horn (1- 18GHz) 3117 00152266 ETS Lindgren 2020-03-08 2022-03-08
o141 | Hom A”teﬂg";‘:g fmp“f'er * 3117 00157736 ETS-Lindgren 2020-04-02 2022-04-02
0343 | Double-Ridged Horn Antenna 3117-PA 00201542 ETS-Lindgren 2019-08-16 2021-08-16
with Pre-Amplifier
0334 | Double-Ridged Homn Antenna 3116C-PA ooggigggggs * ETS-Lindgren 2019-07-24 2021-07-24
0871 RF Cable 1-18GHz, 1.5 m 0501050991200GX 19.21.710 Radiall 2020-08-20 2021-02-20
0860 RF Cable 1-18GHz, 1.2 m 2301761761200PJ 12.22.1104 Radiall 2020-08-20 2021-02-20
0275 RF Cable 1-18GHz - 6.5m 140-8500-11-51 001 Spectrum 2020-08-20 2021-02-20
0684 RF Cable 1GHz-18GHz 1.5m - - Spirent 2020-08-20 2021-02-20
0679 RF Cable 18-40 GHz 6m R286304009 1747364 Radiall 2020-08-20 2021-02-20
0028 K-K 1.2m Cable 794-9191-1200A DA585 Atem 2020-08-20 2021-02-20
0725 RF Cable 1-9.5GHz 1.2m 0500990991200KE - Radiall 2020-08-20 2021-02-20
0796 Temp & Humidity Logger RA12E-TH1-RAS RA12-D4F316 Avtech 2019-07-05 2021-07-05
0309 Signal Generator SMB100A 178217 Rohde & Schwarz 2020-04-17 2022-04-17
o024 | Double R'd%e:Z)Hc’m (10-40 2000 4009301 KEITHLEY 2020-03-19 2022-03-19
0095 Multimeter 34401A US36054685 Agilent 2020-01-15 2022-01-15
0325 Horn antenna 3117 3117 00157734 ETS-Lindgren 2019-08-12 2021-08-12
UFA147A-0-0720- MFR .

0207 K-K 1.85m Cable 200200 64639223722-001 Micro-coax 2020-08-20 2021-02-20
0857 K-K Cable 2301761762000PJ 19.23.596 Radiall 2020-08-20 2021-02-20

N/A: Not Applicable
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Test Report N° 200611-01.TR16 Rev. 01
Shared Radiated Equipment
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0616 | Power Sensor NRP-z81 104385 Rohde & Schwarz | 2020-04-08 2022-04-08
0617 | Power Sensor NRP-z81 104386 Rohde & Schwarz | 2020-04-08 2022-04-08
0618 | Power Sensor NRP-Z81 104382 Rohde & Schwarz | 2020-04-08 2022-04-08

A3

Measurement Uncertainty Evaluation

The system uncertainty evaluation is shown in the table below with a coverage factor of k = 2 to indicate a 95% level of

confidence:

Measurement type Uncertainty Limit Unit
Frequency Stability +6.18 +10 ppm
RF Output Power, (conducted) +1.00 +1.5 dB
Radiated emission of transmitter < 1GHz +4.03 +6 dB
Radiated emission of transmitter 1GHz — 26.5 GHz | +4.68 +6 dB
Radiated emission of transmitter 26.5GHz - 40 GHz | £5.09 +8 dB
Radiated emission of receiver < 1GHz +4.03 +6 dB
Radiated emission of receiver 1GHz — 26.5 GHz +4.68 +6 dB
Radiated emission of receiver 26.5GHz - 40 GHz +5.09 +8 dB
Temperature +0.30 +1 °C
Humidity +1.60 5 %
Voltage (DC) <+0.01 1 %
Voltage (AC) +0.09 2 %
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Test Report N° 200611-01.TR16 Rev. 01
Annex B. Test Results
The herein test results were performed by:
Test case measurement Test Personnel
Transmitter: Equivalent Isotropically radiated power (e.i.r.p.) G. Roustan
Transmitter: Permitted range of operating frequencies G. Roustan
Transmitter: Unwanted Emissions in the spurious domain (radiated) N. Nachabe, N. Bui, A. Lounes
Adjacent channel selectivity Z.Ouachicha
Blocking or desensitization Z. Ouachicha
Receiver: Spurious emissions (radiated) N. Nachabe, N. Bui, A. Lounes

B.1 Test Conditions

For 802.11a mode the EUT can transmit at both CHAIN A and CHAIN B RF outputs individually, but not simultaneously.

For 802.11n20, 802.11ax20 (20 MHz channel bandwidth), 802.11n40, 802.11ax40 (40MHz channel bandwidth),
802.11ac80, 802.11ax80 (80MHz channel bandwidth) modes the EUT can transmit at both CHAIN A and CHAIN B RF

outputs individually, and also simultaneously.

The conducted RF output power at each chain was adjusted according to the client’'s supplied target values (see
following table) using the Intel DRTU tool and measuring the power by using a calibrated average power meter.
Measured values for adjustment were within £0.25 dB from the declared Target values.

5.8GHz Conducted Power, Target Value (dBm)
ieeE (I\IiHWz) g Clalis (I;/ﬁg) et Srmk pons

149 5745 8.5 8.5 .
802.11a 20 6Mbps 161 5805 8.5 8.5 -
173 5865 35 35 .

149 5745 8.5 8.5 8.5

20 ﬁ;g* 161 5805 8.5 8.5 8.5

802.11n 173 5865 35 35 35

40 HTO 151 5755 8.5 8.5 8.5

HT8* 167 5835 8.5 8.5 8.5

802.11ac 80 VHTO 155 5775 8.5 8.5 8.5

149 5745 8.5 8.5 8.5

20 161 5805 8.5 8.5 8.5

802.11ax HEO 173 °865 +0 33 3.5

40 151 5755 8.5 8.5 8.5

167 5835 8.5 8.5 8.5

80 155 5775 8.5 8.5 8.5

* Note: HT8 for MIMO modes only.
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Rev. 01

The following data rates were selected based on preliminary testing that identified those rates as the worst cases for

output power and spurious levels at the band edges:

Transmission Mode Bandwidth (MHz) Worst Case Data Rate
802.11a 20 6Mbps
802.11n 20 HTO

40 HTO

SISO 802.11ac 80 VHTO
20 HEO
802.11ax 40 HEO
80 HEO
802.11n 20/40 HT8

MIMO 802.11ac 80 VHTO
802.11ax 20/40/80 HEO
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Test Report N° 200611-01.TR16 Rev. 01
B.2 Test results

B.2.1 Transmitter: Equivalent Isotropically radiated power (e.i.r.p.)

Test limits
EN 300 440 Limits
The transmitter maximum e.i.r.p. under normal and extreme test conditions is provided in
table 2.
Table 2 : Maximum radiated power (e.i.r.p.)
Frequency Mean e.i.r.p. L
4224 Band [MH2] [dBm] Application
5725105 875 25 mW e.i.r.p (13.98 dBm) NO”'Spegg'\z::SO” range

Test procedure

The conducted setups shown in section Test & System Description were used to measure the RF output power at the
highest power. The antenna terminal of the EUT is connected to the power meter through an attenuator and a cable.
The power meter reading is compensated to include the RF path loss.

Antenna gain is taken into account and added to the measurement. The EIRP power (dBm) is calculated by adding
the declared maximum antenna gain to the measured conducted power.

The measurement is performed in normal and extreme conditions (temperature and voltage).
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Results tables

Rev.

01

Nominal voltage:3.3V

EIRP

Normal Condition

Ambient temperature

Extreme Condition
High temperature

Extreme Condition
Low temperature

+23°C +70°C -10°C
'\éi?s Fre Measured EIRP Measured EIRP Measured EIRP
Mode c Cﬁé Rate #Ch [Mch]] Antenna Conducted [dBm] Conducted [dBm] Conducted [dBm]
%% [dBm] [dBm] [dBm]
SISO A 8.4 13.4 8.8 13.8 8.8 13.8
149 5745
SISO B 8.4 13.4 8.3 13.3 8.3 13.3
SISO A 8.4 13.4 8.4 13.4 8.2 13.2
802.11a 97.8 6Mbps 161 5805
SISO B 8.6 13.6 8.4 13.4 8.8 13.8
SISO A 35 8.5 3.2 8.2 3.3 8.3
173 5865
SISO B 3.6 8.6 3.2 8.2 3.6 8.6
SISO A 8.4 13.4 8.6 13.6 8.7 13.7
149 5745
SISO B 8.3 13.3 8.5 13.5 8.7 13.7
SISO A 8.4 13.4 8.2 13.2 7.9 12.9
98.8 HTO 161 5805
SISO B 8.3 13.3 8.6 13.6 8.4 13.4
802.11n20 SISO A 3.4 8.4 1.4 6.4 3.3 8.3
173 5865
SISO B 3.6 8.6 2.9 7.4 3.3 8.3
149 5745 MIMO A+B 8.4 13.4 8.7 13.7 8.2 13.2
97.9 HTS8 161 5805 MIMO A+B 8.6 13.6 8.8 13.8 7.5 125
173 5865 MIMO A+B 3.4 8.4 35 8.5 4.7 9.7
SISO A 8.2 13.2 8.9 13.9 8.8 13.8
151 5755
SISO B 8.4 13.4 8.5 135 8.7 13.7
98.8 HTO
802.11n40 167 5835 SISO A 8.3 13.3 8.4 13.4 8.6 13.6
' SISO B 8.5 13.5 8.6 13.6 8.5 13.5
98.8 HT8 151 5755 MIMO A+B 8.4 13.4 8.8 13.8 8.7 13.7
’ 167 5835 MIMO A+B 8.5 13.5 8.3 13.3 8.2 13.2
08.8 SISO A 8.5 13.5 8.6 13.6 8.7 13.7
802.11ac80 ’ VHTO 155 5775 SISO B 8.4 13.4 8.8 13.8 8.6 13.6
98.8 MIMO A+B 8.3 13.3 8.6 13.6 8.4 13.4
SISO A 8.5 13.5 8.6 13.6 8.6 13.6
149 5745
SISO B 8.4 13.4 8.1 13.1 7.7 12.7
SISO A 8.4 13.4 8.7 13.7 8.3 13.3
98.8 161 5805
SISO B 8.6 13.6 8.4 13.4 8.4 13.4
802.11ax20 HEO SISO A 4.0 9.0 2.3 7.3 3.8 8.8
173 5865
SISO B 35 8.5 2.0 7.0 2.2 7.2
149 5745 MIMO A+B 8.5 135 7.8 12.8 8.8 13.8
97.5 161 5805 MIMO A+B 85 13.5 8.6 13.6 7.9 12.9
173 5865 MIMO A+B 3.4 8.4 2.6 7.6 4.0 9.0
SISO A 8.4 13.4 8.8 13.8 8.9 13.9
151 5755
08.8 SISO B 8.5 135 8.4 13.4 8.5 135
’ SISO A 8.4 13.4 8.7 13.7 8.2 13.2
802.11ax40 HEO 167 5835
SISO B 8.3 13.3 8.3 13.3 8.4 13.4
08.8 151 5755 MIMO A+B 8.3 13.3 8.2 13.2 8.4 13.4
’ 167 5835 MIMO A+B 8.4 13.4 8.4 13.4 8.1 13.1
08.8 SISO A 8.3 13.3 8.6 13.6 8.8 13.8
802.11ax80 ’ HEO 155 5775 SISO B 8.5 135 8.3 13.3 8.4 13.4
97.8 MIMO A+B 8.4 13.4 8.3 13.3 8.5 135
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EIRP Extreme Condition Extreme Condition
. High Voltage Low Voltage
. (o]
Ambient temperature: +23°C Vinax = +3.465 V Vinin = +3.135 V
Meas
Measured Measured
Mode Duty Rate #Ch Freq Antenna Conducted EIRP Conducted EIRP
c;(/;le [MHZz] [dBm] [dBm] [dBm] [dBm]
0
SISO A 8.3 13.3 8.3 13.3
149 5745
SISO B 8.2 13.2 8.5 13.5
SISO A 8.3 13.3 8.2 13.2
802.11a 97.8 6Mbps 161 5805
SISO B 8.8 13.8 8.7 13.7
SISO A 2.8 7.8 3.7 8.7
173 5865
SISO B 3.0 8.0 25 7.5
SISO A 8.1 13.1 8.3 13.3
149 5745
SISO B 8.2 13.2 8.0 13.0
SISO A 8.2 13.2 8.6 13.6
988  yt0 161 5805
SISO B 8.7 13.7 8.5 13.5
802.11n20 SISO A 3.2 8.2 3.7 8.7
173 5865
SISO B 2.8 7.8 4.3 9.3
149 5745 MIMO A+B 7.9 12.9 8.0 13.0
97.9 HT8 161 5805 MIMO A+B 8.3 13.3 8.6 13.6
173 5865 MIMO A+B 4.1 9.1 3.1 8.1
SISO A 8.7 13.7 8.9 13.9
151 5755 SISO B 8.8 13.8 8.7 13.7
98.8 HTO SISO A 8-9 13.9 8.7 13-7
802.11n40 167 5835 : : : '
SISO B 8.7 13.7 8.4 13.4
151 5755 MIMO A+B 8.4 13.4 8.5 13.5
988 HT8 167 5835 MIMO A+B 8.5 13.5 7.6 12.6
SISO A 8.5 13.5 8.7 13.7
802.11ac80 98.8 VHTO 155 5775 SISO B 8.6 13.6 8.5 13.5
MIMO A+B 8.3 13.3 8.5 13.5
SISO A 8.4 13.4 8.7 13.7
149 5745
SISO B 8.3 13.3 8.4 13.4
98.8 161 5805 SISO A 8.5 13.5 8.3 13.3
' SISO B 8.4 13.4 8.2 13.2
802.11ax20 HEO SISO A 3.6 8.6 2.9 7.9
173 5865
SISO B 1.7 6.7 25 7.5
149 5745 MIMO A+B 8.3 13.3 8.4 13.4
97.5 161 5805 MIMO A+B 8.8 13.8 8.7 13.7
173 5865 MIMO A+B 3.9 8.9 4.0 9.0
SISO A 8.8 13.8 8.4 13.4
151 5755
98.8 SISO B 8.7 13.7 8.5 13.5
' SISO A 8.2 13.2 8.3 13.3
802.11ax40 HEO 167 5835
SISO B 8.0 13.0 8.6 13.6
98.8 151 5755 MIMO A+B 8.7 13.7 8.7 13.7
' 167 5835 MIMO A+B 8.9 13.9 8.2 13.2
98.8 SISO A 8.6 13.6 8.3 13.3
802.11ax80 ' HEO 155 5775 SISO B 8.3 13.3 8.4 13.4
97.8 MIMO A+B 8.4 13.4 8.4 13.4

19 of 45



Test Report N° 200611-01.TR16 Rev. 01

B.2.2 Transmitter: Permitted range of operating frequencies

Test limits
EN 300 440 Limits
The width of the power spectrum envelope is fu -fL for a given operating frequency. In
equipment that allows adjustment or selection of different operating frequencies, the power
envelope takes up different positions in the allowed band. The frequency range is determined
by the lowest value of fu and the highest value of fu resulting from the adjustment of the
4235 equipment to the lowest and highest operating frequencies.

The occupied bandwidth (i.e. the bandwidth in which 99 % of the wanted emission is
contained) of the transmitter shall fall within the assigned frequency band.

The frequency band must be comprised between 5725 MHz to 5875 MHz

Test procedure

The conducted setups shown in section Test & System Description were used to verify the range of operating frequency
of the EUT.

The fL (Frequency Low) and the fu (Frequency High) are searched with marker function; 30 kHz resolution bandwidth
has been used. The antenna terminal of the EUT is connected to the spectrum through an attenuator and the spectrum
analyzer reading is compensated to include the RF path loss.
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Nominal Voltage: 3.3V

Normal Condition
Ambient temperature

Extreme Condition
High temperature

Extreme Condition
Low temperature

+23°C +70°C -10°C
Q = & > 4Ch Freq fL fH fu -fL fL fH fu -fL fL fH fu -fL
2 = @ = (MHz) | [MHz] [MHz] | [MHz] | [MHZz] [MHz] | [MHz] | [MHZz] [MHz] | [MHZz]
149 5745 5731.85 NA NA 5731.89 NA NA 5731.86 NA NA
802.11a 6Mbps SISO
173 5865 NA 5875 143.15 NA 5874.28 142.39 NA 5874.38 142.52
HTO SISO 149 5745 5731.85 NA NA 5731.88 NA NA 5731.85 NA NA
802.11n20 173 5865 NA 5874.75 142.9 NA 5874.66 142.78 NA 5874.63 142.78
' HTS MIMO 149 5745 5732.46 NA NA 5732.52 NA NA 5732.25 NA NA
173 5865 NA 5874.15 141.69 NA 5874.17 141.65 NA 5874.63 142.38
HTO SISO 151 5755 5732.81 NA NA 5732.85 NA NA 5732.49 NA NA
802.11n40 167 5835 NA 5857.54 124.73 NA 5857.58 124.73 NA 5857.55 125.06
' HTS MIMO 151 5755 5734.29 NA NA 5734.05 NA NA 5733.75 NA NA
167 5835 NA 5856.22 121.93 NA 5856.29 122.24 NA 5856.25 122.5
SISO 5775 5733.08 5817.49 84.41 5731.9 5817.13 85.23 5732.75 5818.394 85.644
> 802.11ac80 VHTO 155
MIMO 5775 5735.24 5814.98 79.74 5734.43 5815.38 80.95 5735.63 5815.017 79.387
SISO 149 5745 5731.63 NA NA 5731.67 NA NA 5731.5 NA NA
173 5865 NA 5874.77 143.14 NA 5874.82 143.15 NA 5874.73 143.23
802.11ax20 HEO
MIMO 149 5745 5732.12 NA NA 5732.38 NA NA 5732.27 NA NA
173 5865 NA 5874.64 142.52 NA 5874.63 142.25 NA 5874.69 142.42
SISO 151 5755 5732.57 NA NA 5732.51 NA NA 5731.88 NA NA
167 5835 NA 5858.78 126.21 NA 5858.8 126.29 NA 5858.78 126.9
802.11ax40 HEO
MIMO 151 5755 5733.47 NA NA 5733.77 NA NA 5733.59 NA NA
167 5835 NA 5856.57 123.1 NA 5856.75 122.98 NA 5856.6 123.01
SISO 5775 5732.41 5817.24 84.83 5733 5819.04 86.04 5731.95 5817.185 85.235
802.11ax80 HEO 155
MIMO 5775 5735.01 5814.61 79.6 5735.06 5815.388 80.328 5735.24 5815.23 79.99
149 5745 5731.85 NA NA 5731.87 NA NA 5731.87 NA NA
802.11a 6Mbps SISO
173 5865 NA 5874.37 142.52 NA 5874.16 142.29 NA 5874.26 142.39
HTO SISO 149 5745 5731.61 NA NA 5731.9 NA NA 5731.84 NA NA
802.11n20 173 5865 NA 5875 143.39 NA 5874.46 142.56 NA 5874.41 142.57
' HTS MIMO 149 5745 5732.46 NA NA 5732.52 NA NA 5732.11 NA NA
173 5865 NA 5874.38 141.92 NA 5874.4 141.88 NA 5874.63 142.52
HTO SISO 151 5755 5732.16 NA NA 5732.53 NA NA 5732.45 NA NA
802.11n40 167 5835 NA 5857.54 125.38 NA 5857.59 125.06 NA 5857.56 125.11
' HTS MIMO 151 5755 5734.02 NA NA 5733.8 NA NA 5734.08 NA NA
167 5835 NA 5856.58 122.56 NA 5856.31 122.51 NA 5856.25 122.17
SISO 5775 5732.49 5818.13 85.64 5732.9 5818.179 85.279 5732.49 5817.88 85.39
W  802.11ac80 VHTO 155
MIMO 5775 5734.67 5815.355 80.685 5735.03 5815.385 80.355 5734.68 5815.633 80.953
SISO 149 5745 5731.25 NA NA 5731.67 NA NA 5731.53 NA NA
173 5865 NA 5874.81 143.56 NA 5874.88 143.21 NA 5874.78 143.25
802.11ax20 HEO
MIMO 149 5745 5732.25 NA NA 5731.85 NA NA 5732.05 NA NA
173 5865 NA 5874.7 142.45 NA 5874.67 142.82 NA 5874.79 142.74
SISO 151 5755 5732.04 NA NA 5732.59 NA NA 5732.42 NA NA
167 5835 NA 5858.78 126.74 NA 5858.82 126.23 NA 5858.79 126.37
802.11ax40 HEO
MIMO 151 5755 5733.65 NA NA 5733.09 NA NA 5733.34 NA NA
167 5835 NA 5856.19 122.54 NA 5856.73 123.64 NA 5856.52 123.18
SISO 5775 5732.34 5817.605 85.265 5732.85 5817.308 84.458 5732.41 5817.73 85.32
802.11ax80 HEO 155
MIMO 5775 5733.76 5814.985 81.225 5733.81 5815.414 81.604 5735.21 5815.12 79.91
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Ambient temperature Extreme Condition Extreme Condition
+230Cp High Voltage Low Voltage
Vmax = +3.465 V Vmin = +3.135 V
g = D > sch | Frea fL fu fr -fL fi fu fr L
5 e o = (MHz) [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz]
149 5745 5731.88 NA NA 5731.85 NA NA
802.11a 6Mbps SISO
173 5865 NA 5874.11 142.23 NA 5874.41 142.56
149 5745 5731.85 NA NA 5731.85 NA NA
HTO SISO
802.11n20 173 5865 NA 5874.63 142.78 NA 5874.62 142.77
' 149 5745 5732.46 NA NA 5732.18 NA NA
HT8 MIMO
173 5865 NA 5874.14 141.68 NA 5874.13 141.95
151 5755 5732.48 NA NA 5732.45 NA NA
HTO SISO
167 5835 NA 5857.55 125.07 NA 5857.53 125.08
802.11n40
151 5755 5734.01 NA NA 5734.01 NA NA
HTS8 MIMO
167 5835 NA 5855.97 121.96 NA 5856.57 122.56
SISO 5775 5732.86 5818.124 85.264 5732.73 5817.464 84.734
> 802.11ac80 VHTO 155
MIMO 5775 5735.23 5814.98 79.75 5735.59  5815.252  79.662
SISO 149 5745 5731.64 NA NA 5731.69 NA NA
173 5865 NA 5874.72 143.08 NA 5874.77 143.08
802.11ax20 HEO
MIMO 149 5745 5732.41 NA NA 5732.12 NA NA
173 5865 NA 5874.64 142.23 NA 5874.64 142.52
SISO 151 5755 5732.56 NA NA 5732.09 NA NA
167 5835 NA 5858.78 126.22 NA 5858.77 126.68
802.11ax40 HEO
MIMO 151 5755 5733.36 NA NA 5733.31 NA NA
167 5835 NA 5856.54 123.18 NA 5856.46 123.15
SISO 5775 5732.40 5817.047 84.647 5732.34 5817.017 84.677
802.11ax80 HEO 155
MIMO 5775 5734.71 5814.838 80.128 5734.90 5815.092 80.192
149 5745 5731.85 NA NA 5731.85 NA NA
802.11a 6Mbps SISO
173 5865 NA 5874.63 142.78 NA 5874.65 142.8
149 5745 5731.85 NA NA 5731.85 NA NA
HTO SISO
173 5865 NA 5874.73 142.88 NA 5875 143.15
802.11n20
149 5745 5732.10 NA NA 5732.47 NA NA
HTS MIMO
173 5865 NA 5874.37 142.27 NA 5874.37 141.9
151 5755 5732.44 NA NA 5732.47 NA NA
HTO SISO
167 5835 NA 5857.55 125.11 NA 5857.55 125.08
802.11n40
151 5755 5733.75 NA NA 5733.99 NA NA
HT8 MIMO
167 5835 NA 5856.56 122.81 NA 5856.25 122.26
SISO 5775 5732.49 5818.124 85.634 5732.48 5817.502 85.022
w 802.11ac80 VHTO 155
MIMO 5775 5732.49 5815.611 83.121 5734.64 5814.986 80.346
SISO 149 5745 5731.64 NA NA 5731.64 NA NA
173 5865 NA 5874.72 143.08 NA 5874.78 143.14
802.11ax20 HEO
MIMO 149 5745 5731.64 NA NA 5732.15 NA NA
173 5865 NA 5874.72 143.08 NA 5874.64 142.49
SISO 151 5755 5732.52 NA NA 5732.23 NA NA
167 5835 NA 5858.77 126.25 NA 5858.78 126.55
802.11ax40 HEO
MIMO 151 5755 5732.52 NA NA 5733.33 NA NA
167 5835 NA 5858.77 126.25 NA 5856.42 123.09
SISO 5775 5732.34 5817.378 85.038 5732.34 5817.502 85.162
802.11ax80 HEO 155
MIMO 5775 5732.34 5815.05 82.71 5734.35 5815.314  80.964
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B.2.3 Transmitter: Unwanted Emissions in the spurious domain (radiated)

Standard references

Rev. 01

EN 300 440 Limits
The maximum power limits of any unwanted emissions in the spurious domain are given in table
below
Frequency 47 MHz to 74 MHz
ranges 87.5 MHz to 108 MHz Other frequencies Frequencies
174 MHz to 230 MHz <1000 MHz >1 000 MHz
4244 State 470 MHz to 862 MHz
Operating 4 nW (-54 dBm) 250 nW (-36 dBm) 1 pW (-30 dBm)
Standby* 2 nW (-57 dBm) 2 nW (-57 dBm) 20 nW (-47 dBm)

Note: the Standby mode correspond to the receiver mode

Test procedure

The radiated setups shown in section Test & System Description were used to measure the transmission spurious
emissions. Depending of the frequency range and bands being tested, different antennas and filters were used, in
consequence different setups are employed.

The final measurement is done by varying the antenna height, the EUT azimuth over 360° and for both Vertical and
Horizontal polarizations.

The radiated spurious emission was measured on the worst case configuration on one channel for each transmission

mode.
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Test Results
Tx Spurious Emissions — 25MHz to 1GHz
Tx Spurious Emissions — All modes
Frequency Quasi-peak Limit (e.i.r.p) Margin Polarization
MHz dBm dBm dB
70.7 -58.4 -51.9 6.5 Vv

Note 1: The spurious signals detected do not depend on either the operating channel or the modulation mode.

Tx Spurious Emissions — 1GHz to 40GHz

802.11a
Tx Spurious Emissions — 802.11a (SISO A), CH157
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2950.5 -48.4 -27.9 20.5 Y,
17355.7 -49.4 -27.9 215
39686.6 -49.7 -27.9 21.8 Y,
Tx Spurious Emissions — 802.11a (SISO B), CH157
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2961.5 -48.3 -27.9 20.4 Y,
17353.3 -43.2 -27.9 15.3
39653.8 -49.7 -27.9 21.8 Y
Tx Spurious Emissions — 802.11a (SISO A), CH169
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2962.5 -48.5 -27.9 20.6
17533.1 -48.3 -27.9 20.4 Y,
39517.4 -47.6 -27.9 19.7
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Tx Spurious Emissions —802.11a (SISO B), CH169

Rev. 01

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2949.5 -48.5 -27.9 20.6
17536.5 -50.2 -27.9 22.3
39639.8 -48.1 -27.9 20.2
802.11n
Tx Spurious Emissions — 802.11n20 (SISO A), CH157
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2963.5 -48.4 -27.9 20.5 H
17359.6 -49.4 -27.9 21.5 H
24224.8 -58.6 -27.9 30.7 \%
39655.8 -48.1 -27.9 20.2 H
Tx Spurious Emissions — 802.11n20 (SISO B), CH157
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2988.5 -48.4 -27.9 20.5 H
17350.4 -45.8 -27.9 17.9 Vv
24232.9 -58.1 -27.9 30.2 Vv
39629.7 -47.4 -27.9 19.5 H
Tx Spurious Emissions —802.11n20 (MIMO A+B), CH157
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2998.0 -48.2 -27.9 20.3 Vv
17352.8 -44.8 -27.9 16.9 H
24243.7 -57.6 -27.9 29.7 H
39658.6 -49.9 -27.9 22.0 Vv
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Tx Spurious Emissions —802.11n20 (SISO A), CH169

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2959.5 -48.5 -27.9 20.6 \Y
17535.5 -46.4 -27.9 18.5
39631.6 -49.6 -27.9 21.7 Y
Tx Spurious Emissions — 802.11n20 (SISO B), CH169
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2793.0 -49.2 -27.9 21.3
17535.5 -51.2 -27.9 23.3
39655.8 -49.6 -27.9 21.9
Tx Spurious Emissions — 802.11n20 (MIMO A+B), CH169
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2961.5 -48.4 -27.9 20.5 H
17531.7 -46.9 -27.9 19.0 H
39657.2 -47.7 -27.9 19.8 H
Tx Spurious Emissions —802.11n40 (SISO A), CH159
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2939.5 -48.5 -27.9 20.6 H
17391.0 -50.9 -27.9 23.0 H
24229.1 -58.3 -27.9 30.4 Y
39627.8 -49.7 -27.9 21.8 Y
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Tx Spurious Emissions —802.11n40 (SISO B), CH159

Rev. 01

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2986.5 -48.3 -27.9 20.4 \Y
17394.4 -48.5 -27.9 20.6 H
24227.7 -58.5 -27.9 30.6 Y
39659.6 -47.9 -27.9 20.0 H
Tx Spurious Emissions — 802.11n40 (MIMO A+B), CH159
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2961.0 -48.2 -27.9 20.3 Y
17383.3 -48.7 -27.9 20.8 \Y
24249.9 -58.3 -27.9 30.4 \
39602.7 -50.1 -27.9 22.2 \Y
Tx Spurious Emissions —802.11n40 (SISO A), CH167
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2969.5 -48.4 -27.9 20.5 \Y
17509.4 -48.4 -27.9 20.5
39641.8 -49.6 -27.9 21.7 \Y
Tx Spurious Emissions — 802.11n40 (SISO B), CH167
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2958.0 -48.5 -27.9 20.6 \
17505.5 -52.2 -27.9 24.3
39665.9 -49.8 -27.9 21.9 \
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Tx Spurious Emissions —802.11n40 (MIMO A+B), CH167

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2950.0 -48.5 -27.9 20.6 Vv

17509.4 -47.9 -27.9 20.0
39686.1 -47.5 -27.9 19.6 H
802.11ac
Tx Spurious Emissions — 802.11ac80 (SISO A), CH155

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2996.5 -48.2 -27.9 20.3 H
17352.3 -52.9 -27.9 25.0 Vv
24243.7 -58.3 -27.9 30.4 \%
39655.3 -47.8 -27.9 19.9 H

Tx Spurious Emissions —802.11ac80 (SISO B), CH155

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2977.0 -48.5 -27.9 20.6 Vv
17343.6 -51.4 -27.9 235 \%
24246.6 -57.4 -27.9 29.5 H
39629.7 -50.0 -27.9 221 Vv

Tx Spurious Emissions —802.11ac80 (MIMO A+B), CH155

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2954.0 -48.7 -27.9 20.8 \%
17347.0 -49.6 -27.9 21.7 Vv
24238.1 -57.7 -27.9 29.8 H
39665.9 -47.8 -27.9 19.9 H
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802.11ax
Tx Spurious Emissions — 802.11ax20 (SISO A), CH157

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2936.5 -48.4 -27.9 20.5 Vv
17330.1 -42.0 -27.9 14.1 H
17355.7 -52.1 -27.9 24.2 H
23106.1 -53.3 -27.9 254 Vv
34659.8 -55.6 -27.9 27.7 Vv

Tx Spurious Emissions — 802.11ax20 (SISO B), CH157

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2966.5 -48.5 -27.9 20.6 \%
17329.6 -41.5 -27.9 13.6 \%
17355.2 -51.8 -27.9 23.9 \%
23107.1 -58.7 -27.9 30.8 \%

Tx Spurious Emissions — 802.11ax20 (MIMO A+B), CH157

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2949.5 -48.5 -27.9 20.6 \%
7230.9 -58.3 -27.9 30.4 \%
17329.1 -41.3 -27.9 134 Vv
17355.2 -52.3 -27.9 24.4 Vv
23107.1 -53.4 -27.9 255 \%
34658.3 -55.3 -27.9 274 Vv
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Tx Spurious Emissions — 802.11ax20 (SISO A), CH169

Rev. 01

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2977.5 -48.4 -27.9 20.5 H
17509.4 -41.0 -27.9 13.1 H
17531.2 -53.8 -27.9 25.9 Vv
24252.2 -57.5 -27.9 29.6 H
39526.1 -48.3 -27.9 204 H
Tx Spurious Emissions — 802.11ax20 (SISO B), CH169
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
29825 -48.3 -27.9 204
17509.9 -45.6 -27.9 17.7
39646.1 -47.7 -27.9 19.8
Tx Spurious Emissions — 802.11ax20 (MIMO A+B), CH169
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2970.0 -48.6 -27.9 20.7
17508.9 -45.6 -27.9 17.7 Vv
39628.8 -48.2 -27.9 20.3
Tx Spurious Emissions — 802.11ax40 (SISO A), CH159
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
3076.3 -54.6 -27.9 26.7 H
17332.0 -41.4 -27.9 13.5 Vv
17358.1 -52.1 -27.9 24.2 \%
23108.5 -54.0 -27.9 26.1 Vv
34661.7 -55.0 -27.9 27.1 Vv
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Tx Spurious Emissions — 802.11ax40 (SISO B), CH159

Rev. 01

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
3087.7 -54.9 -27.9 27.0 H
17331.1 -41.5 -27.9 13.6 Vv
17354.8 -52.2 -27.9 24.3 Vv
23108.0 -58.1 -27.9 30.2 Vv

Tx Spurious Emissions — 802.11ax40 (MIMO A+ B), CH159

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2982.0 -48.4 -27.9 20.5 \%
17330.6 -44.1 -27.9 16.2 H
17359.1 -53.3 -27.9 254 H
23108.0 -54.1 -27.9 26.2 \%
34662.7 -556.1 -27.9 27.2 \%

Tx Spurious Emissions — 802.11ax40 (SISO A), CH167

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2938.0 -48.6 -27.9 20.7 \%
17450.9 -40.3 -27.9 12.4 H
17478.5 -51.7 -27.9 23.8 H
23268.6 -58.1 -27.9 30.2 \Y

Tx Spurious Emissions — 802.11ax40 (SISO B), CH167

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2974.0 -48.5 -27.9 20.6 H
17450.9 -44.1 -27.9 16.2 Vv
17475.6 -54.2 -27.9 26.3 \%
39749.3 -48.1 -27.9 20.2 H
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Tx Spurious Emissions — 802.11ax40 (MIMO A+B), CH167

Rev. 01

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2951.0 -48.6 -27.9 20.7 H
17450.9 -43.6 -27.9 15.7 Vv
17475.6 -53.3 -27.9 254 Vv
23267.6 -57.5 -27.9 29.6 Vv
Tx Spurious Emissions — 802.11ax80 (SISO A), CH155
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2950.5 -48.5 -27.9 20.6 H
17211.7 -41.8 -27.9 13.9 \%
22947.9 -50.1 -27.9 22.2 \%
34422.1 -54.3 -27.9 26.4 \%
Tx Spurious Emissions —802.11ax80 (SISO B), CH155
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
3065.6 -54.9 -27.9 27.0
17211.2 -40.7 -27.9 12.8
22947.5 -57.8 -27.9 29.9
Tx Spurious Emissions — 802.11ax80 (MIMO A+ B), CH155
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
2949.0 -48.8 -27.9 20.9 Vv
7180.1 -57.1 -27.9 29.2 H
7218.3 -59.2 -27.9 31.3 Vv
17211.2 -42.2 -27.9 14.3 Vv
17237.8 -52.3 -27.9 24.4 \%
22947.9 -49.9 -27.9 22.0 V
34422.6 -54.0 -27.9 26.1 V
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B.2.4 Adjacent channel selectivity

Test limits
EN 300 440 Limits
The adjacent channel selectivity of the equipment under specified conditions shall not be less than
-30 dBm + k.
The correction factor, k, is as follows:
k = —20logf — 10logBW
4334 | Where:

- fis the frequency in GHz;
- BW: s the channel bandwidth in MHz.

The factor k is limited within the following:

- -40dB <k<O0dB.

The measured blocking level shall be stated in the test report.

Test conditions

The test has been conducted in normal test condition.
The General performance criteria for the receiver shall produce after demodulation, a message acceptance ratio of

80 %.

Test procedure

The adjacent channel selectivity setup shown in section Test & System Description was used to measure adjacent
channel selectivity signal. The signaling Unit in our case is the CMW500.

The packet error rate (PER) is measured with the CMW500. The blocking signal is emulated by the Signal generator

SMW200A.
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Result tables
Configuration tested: 802.11a, Chain A, Channel 157 (5785MHz), 6Mbps, 20MHz
e Minimum performance result without interferer
Wanted signal mean power from companion device: Pmin [dBm] PER [%]
-80.10 15.00
e Minimum performance results with interferer
Wanted signal mean power from companion device:
Pmin [dBm] + 3dB = -77.10 dBm
Blocking signal Minimum Maximum Blocking
Frequency Blocking signal PER (%) signal power PER (%) Verdict
(MHz) power* (dBm) (dBm)
5805 -53.29 1.12 -10.00 13.45 Pass
5765 -53.23 0.66 -9.55 10.25 Pass

* Assuming antenna gain
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B.2.5 Blocking or desensitization

Test limits
EN 300 440 Limits
The blocking level, for any frequency within the specified ranges, shall not be less than the values
given in table 6, except at frequencies on which spurious responses are found.
Table 6: Limits for blocking desensitization
Receiver category Limit
1 -30dBm + k
2 -45 dBm + k
3 -60 dBm + k
The correction factor, k, is as follows:
4.3.4.4

k = —20logf — 10logBW
Where:

- fis the frequency in GHz;
- BWi s the channel bandwidth in MHz.

The factor k is limited within the following:
- -40dB <k<0dB.

The measured blocking level shall be stated in the test report.

Test conditions

The test has been conducted in normal test condition.
The General performance criteria for the receiver shall produce after demodulation, a message acceptance ratio of

80 %.

Test procedure

The receiver blocking setup shown in section Test & System Description was used to measure receiver blocking signal.
The signaling Unit in our case is the CMW500.

The packet error rate (PER) is measured with the CMW500. The blocking signal is emulated by the Signal generator

SMB100A.
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Result tables
Configuration tested: 802.11a, Chain A, Channel 157 (5785MHz), 6Mbps, 20MHz
e Minimum performance result without interferer
Wanted signal mean power from companion device: Pmin [dBm] PER [%]
-80.10 17.00
e Minimum performance results with interferer
Wanted signal mean power from companion device:
v' Pmin [dBm] + 3dB =-77.10 dBm
Blocking signal Minimum Maximum Blocking
Frequency Blocking signal PER (%) signal power PER (%) Verdict
(MHz) power* (dBm) (dBm)
4775 -66.59 2.07 7.25 17.40 Pass
5375 -67.62 1.90 6.00 11.01 Pass
5575 -67.94 0.89 2.05 14.60 Pass
5995 -68.57 0.70 1.12 15.85 Pass
6195 -68.85 1.05 3.20 17.00 Pass
6795 -69.65 0.90 7.10 16.50 Pass

*Assuming antenna gain

Note: The results shown above correspond to receiver category 2. Since the maximum reported blocking signal power
exceed the minimum requirements of the category 1. The above data results are valid for category 1 as well.
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B.2.6 Receiver: Spurious emissions (radiated)

Rev. 01

Test limits
EN 300 440 Limits
The power of any spurious emission shall not exceed the following values given in table below
Frequency
ranges Other frequencies Frequencies
4354 State 25 MHz to 1 000 MHz >1 000 MHz
Limit 2 nW (-57 dBm) 20 nW (-47 dBm)

Test procedure

The radiated setups shown in section Test & System Description were used to measure the receiver spurious emissions.
Depending of the frequency range and bands being tested, different antennas and filters were used; in consequence
different setups are employed.

The final measurement is done by varying the antenna height, the EUT azimuth over 360° and for both Vertical and
Horizontal polarizations.

The radiated spurious emission was measured on the worst case configuration on one channel for each transmission

mode.
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Test Results Rx
Rx Spurious Emissions — 25MHz to 1GHz
Rx Spurious Emissions — All modes
Frequency Quasi-Peak Limit (e.i.r.p) Margin Polarization
MHz dBm dBm dB
29.1 -61.0 -54.9 6.1 \%

Note 1: The spurious signals detected do not depend on either the operating channel or the modulation mode.

Rx Spurious Emissions — 1GHz to 40GHz

Rx Spurious Emissions —802.11a/n20 (MIMO), Chain A+B, CH157

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
15098.0 -54.8 -44.9 9.9 \%
39673.1 -51.2 -44.9 6.3 H
Rx Spurious Emissions — 802.11n40 (MIMO), Chain A+B, CH159
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
15329.5 -54.8 -44.9 9.9 \%
39543.9 -51.1 -44.9 6.2 H
Rx Spurious Emissions — 802.11ac80 (MIMO), Chain A+B, CH155
Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
15067.5 -54.9 -44.9 10.0 Vv
39591.1 -51.0 -44.9 6.1 H
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Rx Spurious Emissions —802.11a/n20 (MIMO), Chain A+B, CH169

Rev. 01

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
15098.0 -54.3 -44.9 9.4 \%
39697.7 -51.2 -44.9 6.3 H

Rx Spurious Emissions — 802.11n40 (MIMO), Chain A+B, CH167F

Frequency RMS Limit (e.i.r.p) Margin Polar
MHz dBm dBm dB
15097.0 -55.0 -44.9 10.1 V
39637.9 -51.1 -44.9 6.2 H
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Cl1

Test Setup

Radiated Setup
25 MHz — 1 GHz

Radiated Setup
1 GHz — 6.4 GHz (Transmitter tests)

6.4 GHz — 18 GHz (Transmitter tests)

Radiated Setup

1 GHz — 18 GHz (Receiver tests)

Radiated Setup
18 GHz — 40 GHz

‘*'HI g O
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C.2 Test Sample

‘ Sample #01

Module Front Module Back

Eng. Sample - Not for Sale or Lease
Intel® Model Ax2118GW Made In China
TA. M13848-004

WFM: DBFE83506D5C

CN: GIP43.1 FV

WIFI MD:NA

1CN:GIP43.1FV

SI:Ad TPO.9
P PCB.RB
B8 veta
—\'© DOPX ChA:TY 584 D/S0.9

PP CnBITY su D/s0.9

3 ;.,: = Xtal:Ho:
= { Ind Crm
§ j FB-Mur

RF Conn:Lot
« Filter:NA

HLLILE

2[0 , 30 , 40
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Sample #02

Module Front

Module Back

_ Sample - Not for Sale or Lease
I::?I@ uo:m AX2118GW Made in China
TA: M13848-004
WFM: DBFB83S9EC0O0
ICN: GIP43.1 FV
pas MO NA

SIA4 TPO.9
PCB:RB
Ver: TLI2t
JPX ChA TY S84 D/S0 9
JPX ChB:TY S84 D/S0.9
Xtal:Hos

2

e

o |
.§-.
g

PB#: M13652-001

i
-2 DBFERIC00
% Mios4004
¢ (CN: GIPA3. 1 FV

&5

B11-01

ALLIL

ASS00779.00.D0
WO 111598

Extender board

Laptop

Aux Antenna

Company Name:

Antennaype: | ieh whF LAB EUT # | ,
Date: P LA DRETNTE |
TEL: 486216434  200611-03.528 .

Company Name:
SkyCross Electronics (Shenzhen) Co., Ltd.
Shanghai B

Anw'lna]‘ype= gt —
Date:

& weriio euts (S

TEL: +857:/11 -643 200611-03.529
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Sample #03 ‘

Module Front Module Bac

(T

PB#: M13652-001

s E:
b DBFEASHD
S |
ION: P31V
Iy el

Eng. Sample - Not for Sale or Lease
| Intel® Model: AX2114GW Made In China
| TA: M13848-004

"B02-04

' A02704A7 PR = | /
RE L CLLILL

LR I

Extender board Laptop

“a—— 5/
=

Comr;any Name:
SkyCross Electronics (Shenzhen) Co., Ltd.
Shanghai Branch

Antenna Type VAMIAAAV /1AM AR

Botes (inteD) WRF LAB EUT # %

TEL: +86-21-64 200928-03.S09

‘féh"\pany Néme:
SkyCross Electronics (Shenzhen) Co., Ltd.
Shanghai Branch

AntennaType. :zsiev ran s
i (intel) WRF LAB EUT # @
TEL: +86-21-6/  200928-03.S08
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Sample #04

Module Front

Eng. Sample - Not for Sale or Lease
| Intel® Model: AX211NGW Made In China
! TA: M13848-004
1 WFM: DBF8835881A7
ICN: GfP43.1 FV

( ChB:TY S#4 D/S0.9
Xtal:Hos

| ChA:TY S#4 D/S0.9 |

Module Back
T110)

= 1
\'-:Dlmin‘\
' M13648-004
1CN 2 GIP43.
A 43,1 FV

|
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End of the report

This page is intentionally left blank and marks the last page of the test report.

45 of 45



		2021-08-17T12:59:46+0200
	Z.OUACHICHA


		2021-08-17T13:23:24+0200
	Ines Kharrat




