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1. Standards, reference documents and applicable test methods

1. ETSI EN 301 893 V2.1.1 — 5 GHz RLAN; Harmonised Standard covering the essential requirements of article
3.2 of Directive 2014/53/EU.

2. General conditions, competences and guarantees

v" Intel Corporation SAS Wireless RF Lab (Intel WRF Lab) is an ISO/IEC 17025:2017 testing laboratory accredited by
the American Association for Laboratory Accreditation (A2LA) with the certificate number 3478.01

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

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

v" 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.

v' 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.

Complete or partial reproduction of the report cannot be made without written permission of Intel WRF Lab.

ANANEN

3. Environmental Conditions

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

Temperature 23 +2°C

Humidity 50% * 15%

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 3 of 101
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4. Test samples
Sample Control # Description Model Serial # Date of receipt Note
170000-01.S14 LAPTOP Latitude E5470 90LKMC2 2017-05-30
#1 180326-01.S05 EXTENDER PCB00651_01 6510818-199 2018-07-05 Used for conducted
180717-02.S03 RF MODULE AX20INGW | WFM:3413E8CA8726 | 2018-09-06
170000-01.813 LAPTOP Latitude E5470 FT6LMC2 2017-05-30
Used for Receiver
#2 180717-03.521 EXTENDER PCB00653_01 AS000653-1- 2018-09-14 Blocking tests
300630818186
(Conducted)
180717-02.S04 RF MODULE AX201NGW | WFM:3413E8CA8816 | 2018-09-06
180717-02.805 RF MODULE AX201NGW WFM : 2018-09-06
' 3413E8CA86BD
Used for Adaptivity
#3 180522-02.S03 EXTENDER PCB00651_01 6510818-190 2018-05-31 and DFS tests
(Conducted)
170000-01.S04 LAPTOP LAET 5')1‘7’(')3 E DMRKMC2 2017-05-10
180717-02.807 RF MODULE AX201NGW | WFM : 3413E8CA866D | 2018-09-06 Radiated Spurious
emission from 30 MHz
#4 180326-01.S03 EXTENDER PCB00651_01 6510818-198 20180327 | to 6.4 GHz for Tx tests
and from 30MHz to
170209-01.S16 LAPTOP LAE;Z;’(?E CAHTPF2 2017-02-09 1GHz for Rx tests
180717-02.S08 RF MODULE AX20INGW | WFM:3413E8CA8681 | 2018-09-06
Radiated Spurious
emission from 6.4
45 180717-03.518 EXTENDER PCB00651_01 6510817-133 2018-08-21 Smission from 6.4
Tx tests
170801-01.810 LAPTOP LAET7'IL7J(')3E 7KNOXF2 2017-09-07
LAPTOP
180717-02.511 Used for receiver LATITUDE 7490 17640389594 2018-09-24 Radiated Spurious
spurious emission test emission from 1 GHz
#6 in 1 GHz — 26.5 GHz to 26.5 GHz for Rx
test
180717-02.S08 RF MODULE AX20INGW | WFM:3413E8CA8681 | 2018-09-06 ests
FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 4 of 101
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5. EUT Features

=
~r
(‘L

Rev. 01

Brand Name

Intel® Wi-Fi 6 AX201

Model Name

AX201NGW

Software Version

OEM DRTU_08048_11_1832_0G

Driver Version

99.0.39.11 (V010.16)

Prototype / Production

Production

Supported Radios

802.11b/g/n/ax
802.11a/n/ac/ax

Bluetooth 5

2.4GHz (2400.0 — 2483.5 MHz)

5.2GHz (5150.0 — 5350.0 MHz)
5.6GHz (5470.0 — 5725.0 MHz)
5.8GHz (5725.0 — 5850.0 MHz)

2.4GHz (2400.0 — 2483.5 MHz)

Antenna Information

CHAIN A: PIFA antenna. WiFi 2.4GHz & 5GHz and BT
CHAIN B: PIFA antenna. WiFi 2.4GHz & 5GHz

Additional Information

6. Remarks and comments

1. At customer request, all tests except RF Output Power (4.2.3.1.1) & Power Spectral Density (4.2.3.1.3) were
carried out at higher Tx Power: +3dB vs nominal declared power.
2. Channel Access Mechanism and maximum Channel Occupancy Time are declared compliant with requirement
by manufacturer. Both items are not evaluated.
3. In extreme conditions at high temperature, MIMO has been tested at +60°C as per manufacturer declaration,
otherwise +70 °C was used for all tests
4. According to applicant’s request, the Rx Radiated Spurious tests in 1-26.5 GHz band were performed with the
module embedded inside a host as indicated in the section 4, sample #6

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.

71. 802.11a/n/ac/ax
Mode ETSI Part Test Verdict
4.2.1 Nominal Centre Frequencies P
422 Nominal Channel Bandwidth and Occupied Channel Bandwidth P
42311 RF output power P
4231.2 Transmit Power Control (TPC) P
42313 Power Density P
5.6GHz 4241 Transmitter unwanted emissions outside the 5GHz RLAN bands P
4242 Transmitter unwanted emissions within the 5GHz RLAN bands P
4.2.5 Receiver spurious emissions P
4.2.6 Dynamic Frequency Selection P
4.2.7 Adaptivity(Channel Access Mechanism) P
4.2.8 Receiver Blocking P
P: Pass
F: Fail
NM: Not Measured
NA: Not Applicable
FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 5 of 101



Test Report N° 180717-02.TR16 Rev. 01

8. Document Revision History

Revision # Date Modified by Revision Details
Rev. 00 2018-12-13 M.Lefebvre First Issue
A. Hagras

Update plots for Transmitter unwanted emissions within the

Rev.01 2020-06-17 Z.Ouachicha | st B AN bands.

Annex A. Test & System Description

AA1 Measurement System

Measurements were performed using the following setups, made in accordance to the general provisions of ETSI EN
301 893 V2.1.1 Test Procedures. Rohde & Schwarz TS9887 system with the switching unit OSP120, OSP B-157 and
software EMC32 were employed.

The EUT 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 Setup

EUT —— 10dBAtt

Conducted Setup (MIMO Measurements)

Spectrum Analvzer

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 6 of 101
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EUT A — 1wdean
B — 10dBAm
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Conducted Setup (Extreme conditions)

AC/DC

Power
Adapter

EUT | wea ——

Climatic chamber

=l

Adaptivity Setup

Specirum
Analyser
«—> Splitter/ [ Companion
uut Combiner Direct. Coupler Device
i
| J
A
Signal
Generator
(Interferer)
Receiver Blocking Setup
- ®
Combiner

AC/DC Power
Supply

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 8 of 101
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Radiated Setup 30 MHz - 1 GHz (Transmitter tests)

Rack with
filters, switches
Spectrum analyzer and low noise
- ] amplifiers
- : 4
® ®
Turn table
Radiated Setup 30 MHz - 1 GHz (Receiver tests)
. —l ltodm
&% AULLLALLRAARAARRAARAARMA;—
Radiated Setup 1 GHz — 6.4 GHz (Transmitter tests)

Rack with -_.
filters, switches
Spectrum analyzer e (e nEiee
n amplifiers J:L

3m
o

lto4m

15m

) 9_““““““““““““!—7

Turn table
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Radiated Setup 6.4 GHz — 18 GHz (Transmitter tests)

I

Turn table

Radiated Setup 1 GHz - 18 GHz (Receiver tests)

I

Turn table

Radiated Setup 18 GHz — 26.5 GHz

I

—1

A AT AT AT AT AT AT AY

Turn table

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 10 of 101
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A.2 Test Equipment List
Conducted Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0033 | Spectrum analyzer FSV40 101072 Rohde & 2018-01-26 2020-01-26
Schwarz
. . 101396 / 100907 Rohde &
0056 Switch unit OSP 120 11901D19 Schwars 2018-04-12 2020-04-12
0300 Climatic chamber SLT34/40 56746020930010 SECASI 2017-03-09 2019-03-09
0741 Measurement EMC32 v10.30.00 200226 Rohde & N/A N/A
Software Schwarz
N/A: Not Applicable
DFS Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0316 | Spectrum analyzer FSV30 103309 Rohde & 2017-09-22 2019-09-22
Schwarz
0017 Vector signal SMJ100A 100458 Rohde & 2017-11-24 2019-11-24
generator Schwarz
0261 Access point Aironet IOS FTX134390GV Cisco N/A N/A
N/A: Not Applicable
Receiver blocking Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0309 | Signal generator SMB100A 178217 §°hde & 2018-04-17 2020-04-17
chwarz
0100 | Network simulator CMW500 129337 Rohde & 2017-07-18 2019-07-18
Schwarz

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518
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Radiated Setup
Radiated Setup-1
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0420 Spectrum analyzer FSV40 101556 Rohde & 2018-05-17 2020-05-17
Schwarz
Log antenna .
0137 30 MHz — 1 GHz 3142E 00156946 ETS Lindgren 2017-12-19 2019-12-19
Double Ridged Horn
0325 Antenna 3117 00157734 ETS Lindgren 2017-08-22 2019-08-22
1 GHz — 18 GHz
0135 Semi Anechoic FACT 3 5720 ETS Lindgren 2018-04-18 2020-04-18
chamber
0530 Measurement EMC32 100623 Ronhde & N/A N/A
Software Schwarz
N/A: Not Applicable
Radiated Setup-2
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0133 | Spectrum analyzer FSV40 101358 Rohde & 2018-04-11 2020-04-11
Schwarz
Double Ridged Horn
0141 Antenna 3117 00157736 ETS Lindgren 2018-05-11 2020-05-11
1 GHz — 18 GHz
Double ridged Horn
0343 antenna with 3117-PA 00201875 ETS Lindgren | 2017-08-22 2019-08-22
preamplifier
1 GHz — 18 GHz
Double Ridged Horn
0334 Antenna 3116C-PA 00196308 ETS Lindgren 2017-08-22 2019-08-22
18 GHz — 40 GHz
0337 Full Anechoic RFD_FA_100 5996 ETS Lindgren 2018-04-17 2020-04-17
chamber
0329 Measurement EMC32 100401 Ronhde & N/A N/A
Software Schwarz
N/A: Not Applicable
Radiated Setup - shared equipment
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
Power Sensor Rohde &
0616 50MHz-18GHz NRP-Z81 104385 Schwarz 2018-04-16 2020-04-16
Power Sensor Rohde &
0617 50MHz-18GHz NRP-Z81 104386 Schwarz 2018-04-16 2020-04-16
FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 12 of 101



( 5‘.
~r
m

Test Report N° 180717-02.TR16 Rev. 01

A3 Measurement Uncertainty Evaluation

The system uncertainty evaluation is shown in the below table:

Measurement type Uncertainty [ +dB]
Conducted Power 1.0
Conducted spurious emission 2.9
Radiated test < 1GHz 3.8
Radiated test 1GHz - 40GHz 4.7

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 13 of 101



Test Report N° 180717-02.TR16

Annex

B. Test Results

Rev. 01

B.1

Test Conditions

ETSI part

Conditions

ETSI EN 301 893
V.2.1.1 Annex G

5.1.1

Tests defined in the present document shall be carried out at representative

points within the boundary limits of the declared operational environmental
profile, see clause 5.4.1, item m).

Where technical performance varies subject to environmental conditions,
tests shall be carried out under a sufficient variety of environmental
conditions (within the boundary limits of the declared operational
environmental profile) to give confidence of compliance for the affected
technical requirements.

For each test defined in the present document, the environmental
condition(s) at which the test has to be performed is

specified in the clause on test conditions for that particular test.

5.4.1, item m). | The operational environmental profile (e.g. the normal test conditions and
the extreme test conditions) that applies to the equipment.

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) and 802.11ac160, 802.11ax160 (160 MHz 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/+0.25 dB from the declared Target values.

Conducted Power
Target Value (dBm)
MIMO at
BW Data Freq. SISO SISO both
B (MHz) Rate CF (MHz) Chain A Chain B ports
A and B

100 5500 16.5 16.5 -

fle = el lefeis 140 5700 16.5 16.5 -
20 HTO 100 5500 17.0 17.0 17.0
802.11n HT8* 140 5700 17.0 17.0 17.0
: 20 HTO 102F 5510 175 175 175
HT8* 134F 5670 175 175 17.5
106 5530 175 175 17.5
0z 1est <ll YA 122 5610 175 175 17.5
802.11ac160 160 VHTO 114 5570 175 175 17.5
20 100 5500 17.0 175 17.0
140 5700 17.0 17.0 17.0
102F 5510 175 175 175
e = HEO 134F 5670 175 175 175
80 106 5530 175 175 17.5
122 5610 175 175 17.5
160 114 5570 175 175 17.5

* Note: HT8 for MIMO modes only.

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 14 of 101
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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:

802.11a > 6Mbps

802.11n20 and 802.11n40 (SISO) > HTO

802.11n20 and 802.11n40 (MIMQO) > HT8

802.11ax20 and 802.11ax40 (SISO) > HEO

802.11ax20 and 802.11ax40 (MIMO) > HEO

802.11ac80 (SISO) » VHT0.802.11ax80 (SISO) > HEO
802.11ac80 (MIMO) > VHTO. 802.11ax80 (MIMO) -> HEO
802.11ac160 (SISO) > VHTO. 802.11ax160 (SISO) > HEO
802.11ac160 (MIMO) > VHTO. 802.11ax160 (MIMO) - HEO

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 15 of 101
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B.2 Centre frequencies

Test limits
ETSI part Limits
The Nominal Centre Frequencies (fc) for a Nominal Channel Bandwidth of 20 MHz are defined
by equation (1). See also figure 3.
fc =5160 + (g x 20) MHz, where 0 < g <9 or 16 < g £ 27 and where g shall be an integer. (1)
o e g g o o
S= = S = == =Ss5=
o O o o o o o o O wn
0 M~ w [se IR Te] ~ 3 D — N
e 34 ™ o™ <t <t © ~ I~
20 MHz channels
4213 40 MHz channels

80 MHz channels

160 MHz channels

Figure 3

A maximum offset of the Nominal Centre Frequency of + 200 kHz is permitted. Where the
manufacturer decides to make use of this frequency offset, the manufacturer shall declare the

actual centre frequencies used by the equipment. See clause 5.4.1, item a).
The actual centre frequency for any given channel shall be maintained within the range fc + 20

ppm.

Test conditions

ETSI part Conditions
These measurements shall be performed under both normal and extreme test conditions
5421 The UUT shall be configured to operate at a normal RF Output Power level. In addition, the

UUT shall be configured to operate on a single channel.

Test procedure

The setup below was used to measure the center frequency accordingly to the test procedure described in EN 301 893
V2.1.1. The antenna terminal of the EUT is connected to the OSP120 through an attenuator and a cable, the spectrum
analyzer is connected to the receiver port on the OSP. System connection cable loss is compensated by the EMC32

software on measured parameters.

For MIMO transmission modes, measurements are taken from chain A on the EUT.

The declared maximum antenna gain is +5dBi.

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518
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Conducted Setup ( Normal Conditions )

Bl T
— = -

Conducted Setup ( MIMO Measurements )

EUT A — wdsar

B — 10dBAu

=

Conducted Setup ( Extreme conditions )

AC/DC
Power

EUT  — wosmac —J

Climatic chamber

-

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 17 of 101
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Results tables
Normal conditions
Temperature: 23+ 2°C
Humidity: 54% + 20%
Antenna gain: +5dBi
Freq. Centre frequenc Deviation
Mode Rate CH [MI—?Z] Antenna [MHg] y Tl
SISO CHAIN A 5700.01400 2.456
802.11a 6Mbps 140 5700 SISO CHAIN B 5700.00900 1.579
SISO CHAIN A 5700.02000 3.508
802.11n20 HT0 140 700 T giso chaIN B 5700.01100 1930
HT8 140 5700 MIMO 5700.02100 3.684
SISO CHAIN A 5670.01600 2.822
802.11n40 HT0 194F ) 8070 g so chAIN B 5670.00906 1598
HT8 134F 5670 MIMO 5670.02000 3.527
SISO CHAIN A 5610.00800 1.426
802.11ac80 VATO 122 010 T SisochaiN 5610.01200 2.139
VHTO 122 5610 MIMO 5610.04000 7.129
SISO CHAIN A 5570.00800 1.436
802.11act60 | "0 e 570 T Siso chAINB 5570.00800 1436
VHTO 114 5570 MIMO 5570.00800 1.436
SISO CHAIN A 5700.00900 1.579
140 5700
802.11ax20 SISO CHAIN B 5700.01000 1.754
140 5700 MIMO 5700.01800 3.158
SISO CHAIN A 5670.01306 2.303
802.11ax40 134F 5670 SISO CHAIN B 5670.01000 1.763
134F 5670 MIMO 5670.01400 2.469
HEO SISO CHAIN A 5610.00800 1.426
802.11ax80 122 010 T Sisochain g 5610.01200 2.139
122 5610 MIMO 5610.03600 6.416
SISO CHAIN A 5570.00800 1.436
802.11ax160 e 570 T Siso chAINB 5570.00800 1436
114 5570 MIMO 5569.93601 11.489
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Extreme conditions temperature (Tmax = +70°C for SISO and Tmax = +60°C for MIMO)
Freq. Centre frequency Deviation
Mode Rate CH Antenna

[MHz] [MHz] [ppm]

SISO CHAIN A
802.11a 6Mbps 140 5700 5700.04153 7.285
SISO CHAIN B 5700.04100 7.192

I HAIN A
HTO 140 5700 SISO C 5700.05000 8.771
802.11n20 SISO CHAIN B 5700.03700 6.491
HT8 140 5700 MIMO* 5700.07052 12.372

I HAIN A
HTO 134F 5670 SISO C 5670.07399 13.050
802.11n40 SISO CHAIN B 5670.04506 7.946
HT8 134F 5670 MIMO* 5670.07905 13.942

I HAIN A
VHTO 122 5610 SISO C 5610.09599 17.111
802.11ac80 SISO CHAIN B 5610.03000 4.990
VHTO 122 5610 MIMO* 5610.04612 8.220

I HAIN A
VHTO 114 5570 SISO C 5569.99200 1.436
802.11ac160 SISO CHAIN B 5570.00000 0.000
VHTO 114 5570 MIMO* 5570.00800 1.436
140 5700 SISO CHAIN A 5700.03000 5.882
802.11ax20 SISO CHAIN B 5700.05000 8.956
140 5700 MIMO* 5700.03600 6.315

I HAIN A
134F 5670 SISO C 5670.04000 7.054
802.11ax40 SISO CHAIN B 5670.04000 6.349
HEO 134F 5670 MIMO* 5670.06399 11.286
122 5610 SISO CHAIN A 5610.10000 18.536
802.11ax80 SISO CHAIN B 5609.95000 9.628
122 5610 MIMO* 5610.09999 17.824
114 5570 SISO CHAIN A 5570.00800 1.436
802.11ax160 SISO CHAIN B 5570.01000 1.436
114 5570 MIMO* 5570.00800 1.436

*Test executed at +60°C as per manufacturer declaration
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Extreme conditions temperature ( Tmin=-10°C )

Freq. Centre frequency Deviation

Mode Rate CH [MHZ] Antenna [MHz] [opm]
SISO CHAIN A 5700.01200 2.105

802.11a 6Mbps 140 5700
P SISO CHAIN B 5700.01700 2.982
SISO CHAIN A 5700.01200 2.105

HT 14 5700
802.11n20 0 0 SISO CHAIN B 5700.01353 2.373
HT8 140 5700 MIMO 5700.01600 2.807
SISO CHAIN A 5670.01906 3.361

HT 134F 5670
802.11n40 0 SISOCHAINB | 5670.01294 2.282
HT8 134F 5670 MIMO 5670.00400 0.705
SISO CHAIN A 5610.02000 3.565

VHT 122 5610
802.11ac80 0 SISO CHAIN B 5610.03200 5.704
VHTO 122 5610 MIMO 5610.02212 3.942
SISO CHAIN A 5570.02400 4.308

VHT 114 5570
802.11ac160 0 SISO CHAIN B 5570.02400 4.308
VHTO 114 5570 MIMO 5570.02400 4.308
140 5700 SISO CHAIN A 5699.99900 0.175
802.11ax20 SISO CHAIN B 5700.01000 1.754
140 5700 MIMO 5700.02300 4.035
SISO CHAIN A 5669.99400 1.058

134F 5670
802.11ax40 SISO CHAIN B 5670.01800 3.174
HEO 134F 5670 MIMO 5669.99706 0.519
122 5610 SISO CHAIN A 5610.01200 2.139
802.11ax80 SISO CHAIN B 5610.01600 2.852
122 5610 MIMO 5610.00400 0.713
114 5570 SISO CHAIN A 5570.02400 4.308
802.11ax160 SISO CHAIN B 5570.03200 5.745
114 5570 MIMO 5570.02400 4.308
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Test Report N° 180717-02.TR16 Rev. 01

B.3 Occupied Channel Bandwidth

Test limits
ETSI part Limits
The Nominal Channel Bandwidth for a single Operating Channel shall be 20 MHz.
Alternatively, equipment may implement a lower Nominal Channel Bandwidth with a minimum
of 5 MHz, providing they still comply with the Nominal Centre Frequencies defined in clause
4.2.1 (20 MHz raster).
42992 The Occupied Channel Bandwidth shall be between 80 % and 100 % of the Nominal Channel

Bandwidth. In case of smart antenna systems (devices with multiple transmit chains) each of
the transmit chains shall meet this requirement.
The Occupied Channel Bandwidth might change with time/payload.

During a Channel Occupancy Time (COT), equipment may operate temporarily with an
Occupied Channel Bandwidth of less than 80 % of its Nominal Channel Bandwidth with a
minimum of 2 MHz.

Test conditions

ETSI part Conditions
The conformance requirements in clause 4.2.2 shall be verified only under normal operating
conditions, and on those channels and channel bandwidths defined in clause 5.3.2.
The measurements shall be performed using normal operation of the equipment with the test
signal applied (see clause 5.3.1.1).
5431 The UUT shall be configured to operate at a typical RF power output level used for normal

operation.

When equipment has simultaneous transmissions in adjacent channels, these
transmissions may be considered as one signal with an actual Nominal Channel Bandwidth
of "n" times the individual Nominal Channel Bandwidth where "n" is the number of adjacent
channels. When equipment has simultaneous transmissions in non-adjacent channels, each

power envelope shall be considered separately.
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Test procedure

The setup below was used to measure the occupied channel bandwidth accordingly to the test procedure described in
EN 301 893 V2.1.1. The antenna terminal of the EUT is connected to the OSP120 through an attenuator and a cable,

the spectrum analyzer is connected to the receiver port on the OSP. System connection cable loss is compensated by
the EMC32 software on measured parameters.

For MIMO transmission mode measurements are taken from chain A on the EUT.

Conducted Setup ( Normal Conditions )

EUT  — i0dsau

L Spectrum Analyzer

Conducted Setup ( MIMO Measurements )

EUT A [— wasas

Laptop
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Results tables

OBW limits [MHz]
Nominal Measured .
Mode OBW CH [';;ﬁ‘l'] Antenna OBW M'gé?,/BW M"j’ég,/BW
[MHz] [MHz] 0 0
80211 20 120 5700 SISO CHAIN A 16.50 16.00 20.00
' SISO CHAIN B 16.70 16.00 20.00
| HAIN A 16. 20.
20 120 5700 SISO C 17.90 6.00 0.00
802.11n20 SISO CHAIN B 17.80 16.00 20.00
20 140 5700 MIMO 17.70 16.00 20.00
| HAIN A 2. 40.
40 134F 5670 SISO © 36.40 32.00 0.00
802.11n40 SISO CHAIN B 36.30 32.00 40.00
40 134F 5670 MIMO 36.30 32.00 40.00
| . .
80 122 5610 SISO CHAIN A 75.50 64.00 80.00
802.11ac80 SISO CHAIN B 75.20 64.00 80.00
80 122 5610 MIMO 75.20 64.00 80.00
| . .
160 114 5570 SISO CHAIN A 154.70 128.00 160.00
802.11ac160 SISO CHAIN B 154.50 128.00 160.00
160 114 5570 MIMO 153.50 128.00 160.00
| . .
120 5700 SISO CHAIN A 19.00 16.00 20.00
802.11ax20 20 SISO CHAIN B 19.10 16.00 20.00
140 5700 MIMO 18.90 16.00 20.00
| . .
134F 5670 SISO CHAIN A 37.90 32.00 40.00
802.11ax40 40 SISO CHAIN B 37.90 32.00 40.00
134F 5670 MIMO 37.70 32.00 40.00
122 5610 SISO CHAIN A 76.90 64.00 80.00
802.11ax80 80 SISO CHAIN B 76.90 64.00 80.00
122 5610 MIMO 76.60 64.00 80.00
114 5570 SISO CHAIN A 155.40 128.00 160.00
802.11ax160 160 SISO CHAIN B 155.90 128.00 160.00
114 5570 MIMO 154.90 128.00 160.00
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B.4 RF Output Power at the highest power
Test limits
ETSI part Limits
TPC is not required for channels whose nominal bandwidth falls completely within the band 5 150
MHz to 5 250 MHz.
For devices with TPC, the RF output power and the Power Density when configured to operate at
the highest stated power level (Pn) of the TPC range shall not exceed the levels given in table 2.
Devices are allowed to operate without TPC. See table 2 for the applicable limits that shall apply
in this case.
Table 2: Mean e.i.r.p. limits for RF output and Power Density at the highest power level (Py)
Mean e.i.r.p. limit for Py Mean e.i.r.p. density limit
42321 r';:leqeuﬁ;l‘ﬁlz/] [dBm] [dBm/MHz]
B g With TPC Without TPC With TPC Without TPC
5150 to 5 350 23 20/23 (see note 1) 10

7/10 (see note 2)

5470t0 5725

30 (see note 3)

27 (see note 3)

17 (see note 3)

14 (see note 3)

NOTE 1:

NOTE 2:

NOTE 3:

The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth falls
completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is
23 dBm.
The applicable limit is 7 dBm/MHz, except for transmissions whose nominal bandwidth
falls completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable
limit is 10 dBm/MHz.
Slave devices without a Radar Interference Detection function shall comply with the limits
for the frequency range 5 250 MHz to 5 350 MHz.

Test conditions

ETSI part

Conditions

5442111

These measurements shall be performed under both normal and extreme test conditions
The UUT shall be configured to operate at:

e the highest stated transmitter output power level of the TPC range; or

e the maximum stated transmitter output power level in case the equipment has no TPC

feature.

Test procedure

The setup below was used to measure the RF output power at the highest power. The antenna terminal of the EUT is
connected to the OSP120 through an attenuator and a cable, the spectrum analyzer is connected to the receiver port
on the OSP. System connection cable loss is compensated by the EMC32 software on the measured parameters.

Antenna gain is taken in count and added by the software to the measurements. The EIRP power (dBm) is calculated
by adding the declared maximum antenna gain to the measured conducted power. The declared maximum antenna

gain is +5dBi.

According to the test procedure described in EN 301 893 V2.1.1, the measurement for MIMO modes is done
synchronously on all transmit ports, the power of the individual samples is sum for all ports and then the reported power

is the highest calculated RMS power for the active bursts.
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Conducted Setup ( Normal Conditions )

- P
I

Conducted Setup ( MIMO Measurements )

EUT A —— 1w0dAn

B — oA

- =

Conducted Setup ( Extreme conditions )

AC/DC
Power
Adapter

Climatic chamber

=l
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Results tables
Normal conditions
Temperature: 23+ 2°C
Humidity: 54% £ 20%
Antenna gain: +5dBi
Power [dBm]
e Freq Measured
Mode Rate Duty CH : Antenna EIRP
o [MHZz] Conducted
Cycle [%]
SISO CHAIN A 16.55 21.55
100 5500
802.11a 6Mbos 9EED SISO CHAIN B 16.40 21.40
' P : 140 5700 SISO CHAIN A 16.60 21.60
SISO CHAIN B 16.69 21.69
SISO CHAIN A 16.90 21.90
1
00 5500 SISO CHAIN B 17.02 22.02
HTO 98.65 SISO CHAIN A 17.00 22.00
2.11n2 14 7 ' '
80 n20 0 5700 SISO CHAIN B 16.90 21.90
100 5500 MIMO 17.05 22.05
HT8 98.65
140 5700 MIMO 17.03 22.03
SISO CHAIN A 17.65 22.65
102F 1
0 5510 SISO CHAIN B 17.64 22.64
HTO 98.74 SISO CHAIN A 17.57 22.57
2.11n4 134F 7 ' '
80 n40 3 5670 SISO CHAIN B 17.53 22.53
102F 5510 MIMO 17.58 22.58
HT8 98.73
134F 5670 MIMO 17.58 22.58
SISO CHAIN A 17.56 22.56
1
06 5530 SISO CHAIN B 17.40 22.40
VHTO 98.66 SISO CHAIN A 17.53 22.53
802.11ac80 122 5610 : :
SISO CHAIN B 17.59 22.59
VHTO 98.60 106 5530 MIMO 17.42 22.42
122 5610 MIMO 17.66 22.66
SISO CHAIN A 17.46 22.46
802.11ac160 VHTO 98.66 114 5570 SISO CHAIN B 17.55 22.55
VHTO 98.19 114 5570 MIMO 17.56 22.56
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Test Report N° 180717-02.TR16 Rev. 01
Power [dBm]
Meas.
Duty Freq. Measured
Mode Rate Cycle CH [MHZ] Antenna Conducted EIRP
[%]
SISO CHAIN A 17.10 22.10
1
0567 00 9900 4150 CHAIN B 17.70 22.70
' SISO CHAIN A 17.21 22.21
2.11ax2 14 7
802.11ax20 0 5700 ™ 51S0 CHAIN B 1713 22.13
0567 100 5500 MIMO 17.10 22.10
' 140 5700 MIMO 17.10 22.10
SISO CHAIN A 17.67 22.67
102F 1
0656 0 910 4150 CHAIN B 17.46 22.46
' SISO CHAIN A 17.59 22.59
2 11ax4 134F 7
802.11ax40 3 %670 ™5 1S0 CHAIN B 17.44 22.44
HEO 073 | 102F | 5510 MIMO 17.62 22.62
' 134F | 5670 MIMO 17.42 22.42
SISO CHAIN A 17.63 22.63
1
0566 06 9530 T5150 CHAIN B 17.45 22.45
502, 11axE0 . 5610 | SISO CHAIN A 17.59 22.59
SISO CHAIN B 17.73 22.73
0867 106 5530 MIMO 17.62 22.62
' 122 5610 MIMO 17.70 22.70
SISO CHAIN A 17.59 22.59
802.11ax160 98.66 114 5570 5/SO CHAIN B 17.44 22.44
98.02 114 5570 MIMO 17.52 22.52
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Extreme conditions temperature (Tmax = +70°C for SISO and Tmax = +60°C for MIMO)
Antenna gain: +5dBi
Power [dBm]
Meas.
Duty Freq. Measured
Mode Rate Cycle CH [MHZ] Antenna Conducted EIRP
[%]
100 5500 SISO CHAIN A 16.50 21.50
SISO CHAIN B 16.53 21.53
802.11a 6Mbps 97:50
140 5700 SISO CHAIN A 16.40 21.40
SISO CHAIN B 16.72 21.72
SISO CHAIN A 16.69 21.69
100 5500
SISO CHAIN B 16.25 21.25
HTO 98.65
802.11n20 140 5700 SISO CHAIN A 16.88 21.88
' SISO CHAIN B 16.92 21.92
1 MIM 16. 21.
HTS 98.65 00 5500 (0] 6.85 85
140 5700 MIMO 16.82 21.82
I HAIN A 17. 22.
102F 5510 SISO © 53 53
SISO CHAIN B 17.15 22.15
HTO 98.74
802.11n40 134F 5670 SISO CHAIN A 17.58 22.58
' SISO CHAIN B 17.21 22.21
102F 1 MIM 17.4 22.4
HT8 98.73 0 9510 © 0 0
134F 5670 MIMO 17.60 22.60
SISO CHAIN A 17.41 22.41
106 5530
VHTO 98.66 SISO CHAIN B 17.27 22.27
' SISO CHAIN A 17.97 22.97
802.11ac80 122 5610
SISO CHAIN B 17.19 22.19
106 5530 MIMO 17.90 22.90
VHT .
0 98.60 122 5610 MIMO 18.00 23.00
SISO CHAIN A 17.62 22.62
802.11ac160 VHTO 98.66 114 5570 SISO CHAIN B 17.51 22.51
VHTO 98.19 114 5570 MIMO 17.90 22.90

*Test executed at +60°C as per manufacturer declaration
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Power [dBm]
Meas.
Duty Freq. Measured
Mode Rate Cycle CH [MHZ] Antenna Conducted EIRP
[%]
SISO CHAIN A 16.83 2183
1
0567 00 9900 4150 CHAIN B 17.78 22.78
' SISO CHAIN A 17.48 22.48
802.11ax20 140 5700
ax SISO CHAIN B 18.00 23.00
0567 100 5500 MIMO* 17.15 22.15
' 140 5700 MIMO* 17.18 22.18
SISO CHAIN A 17.95 22.95
102F 1
0656 0 910 4150 CHAIN B 17.90 22.90
' SISO CHAIN A 17.83 22.83
2 11ax4 134F 7
802.11ax40 3 %670 4150 CHAIN B 17.88 22.88
HEO 073 | 102F | 5510 MIMO* 17.96 22.96
' 134F | 5670 MIMO* 17.68 22.68
SISO CHAIN A 17.82 22.82
1
0566 06 9530 T5150 CHAIN B 17.86 22.86
502, 11axE0 . 5610 | SISO CHAIN A 17.77 22.77
SISO CHAIN B 17.87 22.87
0867 106 5530 MIMO* 17.62 22.62
' 122 5610 MIMO* 17.83 22.83
SISO CHAIN A 17.62 22.62
802.11ax160 98.66 114 5570 5/SO CHAIN B 18.00 23.00
98.02 114 5570 MIMO* 17.40 22.40

*Test executed at +60°C as per manufacturer declaration
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Extreme conditions temperature (Tmin=-10°C)
Antenna gain: +5dBi
Power [dBm]
Meas.
Duty Freq. Measured
Mode Rate Cycle CH [MHZ] Antenna Conducted EIRP
[%]
SISO CHAIN A 17.80 22.80
100 5500 SISO CHAIN B 17.90 22.90
802.11a 6Mbps 97:50 ' '
140 5700 SISO CHAIN A 17.70 22.70
SISO CHAIN B 17.80 22.80
SISO CHAIN A 17.76 22.76
100 5500
HTO 98.65 SISO CHAIN B 17.30 22.30
' SISO CHAIN A 17.71 22.71
802.11n20 140 5700
SISO CHAIN B 17.01 22.01
100 5500 MIMO 17.20 22.20
HT .
8 98.65 140 5700 MIMO 16.70 21.70
102F 5510 SISO CHAIN A 17.77 22.77
HTO 98.74 SISO CHAIN B 17.25 22.25
' SISO CHAIN A 17.74 22.74
802.11n40 134F 5670
SISO CHAIN B 17.90 22.90
102F 5510 MIMO 17.60 22.60
HT8 98.73
134F 5670 MIMO 17.80 22.80
SISO CHAIN A 17.98 22.98
106 5530
VHTO 98.66 SISO CHAIN B 17.30 22.30
' SISO CHAIN A 17.74 22.74
802.11ac80 122 5610
SISO CHAIN B 16.88 21.88
VHTO 98.60 106 5530 MIMO 18.00 23.00
122 5610 MIMO 18.00 23.00
SISO CHAIN A 17.88 22.88
802.11ac160 | VHT10 | 9866 114 5570 SISO CHAIN B 17.47 2247
VHTO 98.19 114 5570 MIMO 18.00 23.00
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Power [dBm]
Meas.
Duty Freq. Measured
Mode Rate Cycle CH [MHZ] Antenna Conducted EIRP
[%]
SISO CHAIN A 17.80 22.80
1
0567 00 9900 4150 CHAIN B 17.78 22.78
' SISO CHAIN A 17.95 22.95
2.11ax2 14 7
802.11ax20 0 5700 5150 CHAIN B 17.63 22.63
0567 100 5500 MIMO 17.40 22.40
' 140 5700 MIMO 17.50 22.50
SISO CHAIN A 17.88 22.88
102F 1
0656 0 910 4150 CHAIN B 17.83 22.83
' SISO CHAIN A 17.97 22.97
2 11ax4 134F 7
802.11ax40 3 %670 4150 CHAIN B 17.89 22.89
HEO 073 | 102F | 5510 MIMO 18.00 23.00
' 134F | 5670 MIMO 12.00 17.00
SISO CHAIN A 17.95 22.95
1
0566 06 9530 T5150 CHAIN B 17.95 22.95
502, 11axE0 . 5610 |__SISO CHAIN A 17.70 22.70
SISO CHAIN B 17.80 22.80
0867 106 5530 MIMO 17.80 22.80
' 122 5610 MIMO 17.70 22.70
SISO CHAIN A 17.77 22.77
802.11ax160 98.66 114 5570 5/SO CHAIN B 17.60 22.60
98.02 114 5570 MIMO 17.90 22.90
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B.5 RF Output Power at the lowest level of the TPC range

Test limits
ETSI part Limits
For devices using TPC, the RF output power during a transmission burst when configured to
operate at the lowest stated power level of the TPC range shall not exceed the levels given in
table 2. For devices without TPC, the limits in table 2 do not apply.
Table 2
42323 Frequency range Mean e.i.r.p. [dBm]
5 250 MHz to 5 350 MHz 17
5470 MHz to 5 725 MHz 24 (see note)

NOTE: Slave devices without a Radar Interference Detection function shall comply with the limits for the band 5 250
MHz to 5 350 MHz.

Test conditions

ETSI part Conditions
This test is only required for equipment with a TPC feature.
These measurements shall be performed under both normal and extreme test conditions (see
5442121 clause 5.1.3).

The UUT shall be configured to operate at the lowest stated transmitter output power level of the
TPC range.

Test procedure

The setup below was used to measure the RF output power at the lowest level of the TPC. The antenna terminal of the
EUT is connected to the OSP120 through an attenuator and a cable, the spectrum analyzer is connected to the receiver
port on the OSP. System connection cable loss is compensated by the EMC32 software on the measured parameters.

Antenna gain is taken in count and added by the software to the measurements. The EIRP power (dBm) is calculated
by adding the declared maximum antenna gain to the measured conducted power. The declared maximum antenna

gain is +5dBi.

According to the test procedure described in EN 301 893 V2.1.1, the measurement for MIMO modes is done
synchronously on all transmit ports, the power of the individual samples is sum for all ports and then the reported power
is the highest calculated RMS power for the active bursts.

The measurement is performed in normal and extreme conditions.
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Conducted Setup ( Normal Conditions )

N
— =

Conducted Setup ( MIMO Measurements )

EUT A —— 1w0deAn

B — oA

- =

Conducted Setup ( Extreme conditions )

AC/DC
Power
Adapter

Climatic chamber

- E=
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Results tables
Normal conditions
Temperature: 23+ 2°C
Humidity: 54% £ 20%
Antenna gain: +5dBi
Power [dBm]
M, Fre Measured
Mode Rate Duty CH d- Antenna EIRP
o [MHZz] Conducted
Cycle [%]
SISO CHAIN A 10.66 15.66
100 5500
802.11a 6Mbos 9ZE0 SISO CHAIN B 10.46 15.46
' P : 140 5700 SISO CHAIN A 10.76 15.76
SISO CHAIN B 10.72 15.72
SISO CHAIN A 11.07 16.07
1
00 5500 SISO CHAIN B 10.84 15.84
HTO 98.65 SISO CHAIN A 11.11 16.11
802.11n20 140 5700 ' '
n SISO CHAIN B 10.53 15.53
100 5500 MIMO 11.20 16.20
HT8 98.65
140 5700 MIMO 11.10 16.10
SISO CHAIN A 11.38 16.38
102F 1
0 5510 SISO CHAIN B 11.14 16.14
HTO 98.74 SISO CHAIN A 11.05 16.05
2.11n4 134F 7 ' '
80 n40 3 5670 SISO CHAIN B 10.94 15.94
102F 5510 MIMO 11.10 16.10
HT8 98.73
134F 5670 MIMO 11.40 16.40
SISO CHAIN A 11.54 16.54
1
06 5530 SISO CHAIN B 11.35 16.35
VHTO 98.66 SISO CHAIN A 11.61 16.61
2.1 122 1 ' '
802.11ac80 5610 SISO CHAIN B 11.53 16.53
106 5530 MIMO 11.20 16.20
VHTO 98.60
122 5610 MIMO 11.50 16.50
SISO CHAIN A 11.90 16.90
VHT i 114 7
802.11ac160 0 98.66 5570 SISO CHAIN B 11.24 16.24
VHTO 98.19 114 5570 MIMO 11.40 16.40
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Power [dBm]
Meas.
Duty Freq. Measured
Mode Rate Cycle CH [MHZ] Antenna Conducted EIRP
%]
SISO CHAIN A 11.11 16.11
1
0567 00 9900 4150 CHAIN B 10.89 15.89
' SISO CHAIN A 11.21 16.21
802.11ax20 140 5700
ax SISO CHAIN B 10.39 15.39
0567 100 5500 MIMO 10.94 15.94
' 140 5700 MIMO 10.90 15.90
SISO CHAIN A 1116 16.16
102F 1
0656 0 910 4150 CHAIN B 10.76 15.76
' SISO CHAIN A 11.03 16.03
2 11ax4 134F 7
802.11ax40 3 %670 4150 CHAIN B 11.50 16.50
HEO 073 | 102F | 5510 MIMO 11.47 16.47
' 134F | 5670 MIMO 11.18 16.18
SISO CHAIN A 11.46 16.46
1
0566 06 9530 T5150 CHAIN B 11.21 16.21
502, 11axE0 . 5610 | SISO CHAIN A 11.45 16.45
SISO CHAIN B 11.47 16.47
0867 106 5530 MIMO 11.30 16.30
' 122 5610 MIMO 11.40 16.40
SISO CHAIN A 11.44 16.44
802.11ax160 98.66 114 5570 5/SO CHAIN B 11.22 16.22
98.02 114 5570 MIMO 11.30 16.30
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Extreme conditions temperature (Tmax = +70°C for SISO and Tmax = +60°C for MIMO)
Antenna gain: +5dBi
Power [dBm]
Lz Freq Measured
Mode Rate Duty CH : Antenna EIRP
o [MHZ] Conducted
Cycle [%]
SISO CHAIN A 11.90 16.90
100 5500
SISO CHAIN B 11.90 16.90
802.11a 6Mbps 97.50
140 5700 SISO CHAIN A 12.00 17.00
SISO CHAIN B 11.70 16.70
100 5500 SISO CHAIN A 11.89 16.89
HTO 98.65 SISO CHAIN B 11.05 16.05
' SISO CHAIN A 11.85 16.85
802.11n20 140 5700
SISO CHAIN B 10.70 15.70
100 5500 MIMO 11.10 16.10
HT .
8 98.65 140 5700 MIMO 10.70 15.70
102F 5510 SISO CHAIN A 11.63 16.63
HTO 98.74 SISO CHAIN B 11.00 16.00
' SISO CHAIN A 11.87 16.87
802.11n40 134F 5670
SISO CHAIN B 11.80 16.80
102F 5510 MIMO 11.60 16.60
HT 7
8 98.73 134F 5670 MIMO 11.70 16.70
SISO CHAIN A 12.00 17.00
106 5530
VHTO 98.66 SISO CHAIN B 11.16 16.16
' SISO CHAIN A 11.85 16.85
802.11ac80 122 5610
SISO CHAIN B 10.65 15.65
106 5530 MIMO 12.00 17.00
VHT .
0 98.60 122 5610 MIMO 11.90 16.90
SISO CHAIN A 11.95 16.95
VHTO 98.66 114 5570
802.11ac160 SISO CHAIN B 11.68 16.68
VHTO 98.19 114 5570 MIMO 11.90 16.90

*Test executed at +60°C as per manufacturer declaration
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Power [dBm]
Meas.
Duty Freq. Measured
Mode Rate Cycle CH [MHZ] Antenna Conducted EIRP
[%]
SISO CHAIN A 11.82 16.82
1
98.67 00 5500 SISO CHAIN B 11.99 16.99
' SISO CHAIN A 11.92 16.92
2.11ax2 14 7
802.11ax20 0 5700 14150 CHAIN B 11.93 16.93
98.67 100 5500 MIMO* 11.20 16.20
' 140 5700 MIMO* 11.30 16.30
SISO CHAIN A 11.59 16.59
102F 1
98.86 0 5510 SISO CHAIN B 11.98 16.98
' SISO CHAIN A 11.61 16.61
2.11ax4 134F 7
802.11ax40 3 %670 1510 CHAIN B 11.39 16.39
HED 073 | 102F | 5510 MIMO* 11.60 16.60
' 134F 5670 MIMO* 11.70 16.70
SISO CHAIN A 11.89 16.89
1
98.66 06 5530 SISO CHAIN B 11.66 16.66
802.11ax80 122 5610 SISO CHAIN A 11.99 16.99
SISO CHAIN B 11.64 16.64
98.67 106 5530 MIMO* 11.20 16.20
' 122 5610 MIMO* 11.40 16.40
SISO CHAIN A 11.75 16.75
802.11ax160 98.66 114 5570 SISO CHAIN B 11.50 16.50
98.02 114 5570 MIMO* 11.70 16.70
*Test executed at +60°C as per manufacturer declaration
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Extreme conditions temperature (Tmax = -10°C)
Antenna gain: +5dBi
Power [dBm]
Lz Freq Measured
Mode Rate Duty CH : Antenna EIRP
o [MHZ] Conducted
Cycle [%]
SISO CHAIN A 11.65 16.65
100 5500
SISO CHAIN B 10.37 15.37
802.11a 6Mbps 97.50
140 5700 SISO CHAIN A 10.62 15.62
SISO CHAIN B 10.23 15.23
SISO CHAIN A 10.55 15.55
100 5500
HTO 98.65 SISO CHAIN B 9.96 14.96
' SISO CHAIN A 10.66 15.66
802.11n20 140 5700
SISO CHAIN B 10.64 15.64
100 5500 MIMO 10.80 15.80
HT .
8 98.65 140 5700 MIMO 10.70 15.70
102F 5510 SISO CHAIN A 11.08 16.08
HTO 98.74 SISO CHAIN B 10.55 15.55
' SISO CHAIN A 10.98 15.98
802.11n40 134F 5670
SISO CHAIN B 10.26 15.26
102F 5510 MIMO 11.30 16.30
HT 7
8 98.73 134F 5670 MIMO 11.50 16.50
SISO CHAIN A 11.10 16.10
106 5530
VHTO 98.66 SISO CHAIN B 11.08 16.08
' SISO CHAIN A 11.81 16.81
802.11ac80 122 5610
SISO CHAIN B 10.97 15.97
106 5530 MIMO 11.80 16.80
VHT .
0 98.60 122 5610 MIMO 11.90 16.90
SISO CHAIN A 11.60 16.60
VHT . 114 7
802.11ac160 0 98.66 5570 SISO CHAIN B 11.34 16.34
VHTO 98.19 114 5570 MIMO 12.00 17.00
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Power [dBm]
Meas.
Duty Freq. Measured
Mode Rate Cycle CH [MHZ] Antenna Conducted EIRP
(%
SISO CHAIN A 10.92 15.92
1
0567 00 9900 4150 CHAIN B 11.49 16.49
' SISO CHAIN A 11.62 16.62
2.11ax2 14 7
802.11ax20 0 5700 5150 CHAIN B 11.26 16.26
0567 100 5500 MIMO 11.76 16.76
' 140 5700 MIMO 11.08 16.08
SISO CHAIN A 11.45 16.45
102F 1
0656 0 910 4150 CHAIN B 11.63 16.63
' SISO CHAIN A 11.39 16.39
2 11ax4 134F 7
802.11ax40 3 %670 4150 CHAIN B 11.48 16.48
HEO 073 | 102F | 5510 MIMO 11.72 16.72
' 134F | 5670 MIMO 11.67 16.67
SISO CHAIN A 11.78 16.78
1
0566 06 9530 T5150 CHAIN B 11.60 16.60
502, 11axE0 . 5610 | SISO CHAIN A 11.68 16.68
SISO CHAIN B 11.84 16.84
0867 106 5530 MIMO 1152 16.52
' 122 5610 MIMO 11.46 16.46
SISO CHAIN A 11.51 16.51
802.11ax160 98.66 114 5570 5/SO CHAIN B 11.70 16.70
98.02 114 5570 MIMO 11.20 16.20
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B.6 Power Density
Test limits
ETSI part Limits
TPC is not required for channels whose nominal bandwidth falls completely within the band 5 150
MHz to 5 250 MHz.
For devices with TPC, the RF output power and the Power Density when configured to operate at
the highest stated power level (Pn) of the TPC range shall not exceed the levels given in table 2.
Devices are allowed to operate without TPC. See table 2 for the applicable limits that shall apply
in this case.
Table 2: Mean e.i.r.p. limits for RF output and Power Density at the highest power level (Py)
Mean e.i.r.p. limit for Py Mean e.i.r.p. density limit
42321 r;eqeuﬁ\;l‘;)z/] [dBm] [dBm/MHz]
e g With TPC Without TPC With TPC Without TPC
5150 to 5 350 23 20/23 (see note 1) 10

7/10 (see note 2)

5470t0 5725

30 (see note 3)

27 (see note 3)

17 (see note 3)

14 (see note 3)

NOTE 1: The applicable limit is 20 dBm, except for transmissions whose nominal bandwidth falls
completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable limit is
23 dBm.

NOTE 2: The applicable limit is 7 dBm/MHz, except for transmissions whose nominal bandwidth
falls completely within the band 5 150 MHz to 5 250 MHz, in which case the applicable
limit is 10 dBm/MHz.

NOTE 3:

Slave devices without a Radar Interference Detection function shall comply with the limits
for the frequency range 5 250 MHz to 5 350 MHz.

Test conditions

« the highest stated transmitter output power level of its TPC range; or
 the maximum stated transmitter output power level in case the equipment has no TPC

feature.

ETSI part Conditions
These measurements shall only be performed at normal test conditions (see clause 5.1.2).
5442131 The UUT shall be configured to operate at the lowest nominal Channel Bandwidth with:

Test procedure

The setup below was used to measure the power spectral density (PSD). The antenna terminal of the EUT is connected
to the OSP120 through an attenuator and a cable, the spectrum analyzer is connected to the receiver port on the OSP.
System connection cable loss is compensated by the EMC32 software to measure all parameters.

Antenna gain is taken in count and added by the software to the measurements. The EIRP power (dBm) is calculated
by adding the declared maximum antenna gain to the measured conducted power. The declared maximum antenna

gain is +5dBi.

According to the test procedure described in EN 301 893 V2.1.1 the measurement for MIMO modes is done separately
on each transmit ports and the power of the individual samples per frequency is sum for all ports. Finally, the software
takes the highest PSD among the all the 1MHz calculated segments.
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Conducted Setup ( Normal Conditions )

Bl T
—

Conducted Setup ( MIMO Measurements )

AC/DC

Power
Adapter

EUT A|— nama
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Results tables

Meas. Duty Freq. PSD EIRP
Mode Rate Cycle [%] CH [MHZ] Antenna [dBm/MHz]

100 5500 SISO CHAIN A 9.84
SISO CHAIN B 9.68

802.11a 6Mbps 97.50
140 5700 SISO CHAIN A 9.92
SISO CHAIN B 9.97
100 5500 SISO CHAIN A 9.91
HTO 98.65 SISO CHAIN B 9.91
802.11n20 - 140 5700 SISO CHAIN A 9.85
' SISO CHAIN B 9.81
100 5500 MIMO 9.96

HT .

8 98.65 140 5700 MIMO 9.94
100 5500 SISO CHAIN A 9.78
SISO CHAIN B 9.97

98.67
SISO CHAIN A 9.75

802.11ax20 HEO 140 5700

SISO CHAIN B 9.78
100 5500 MIMO 9.84

.67
98.6 140 5700 MIMO 9.72
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B.7 Transmitter unwanted emissions within the 5GHz RLAN bands
Test limits
ETSI part Limits
The mean Power Density (measured with a 1 MHz measurement bandwidth) of the transmitter
unwanted emissions within the 5 GHz RLAN bands shall not exceed the limits of the mask provided
in figure 1 or an absolute level of -30 dBm/MHz, whichever is greater. The limits in figure 1 are
relative to the maximum Power Density of the RLAN device when measured with a reference
bandwidth of 1 MHz.
The mask is only applicable within the band of operation. Beyond the band edges the requirements
of clause 4.2.4.1 apply.
In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains
shall meet the limits provided in figure 1.
Figure 1. Transmit spectral power mask
Relative Level (dB)
424292 0 dB = Reference Level 1 '
f |
| |
| |
-20dB ' |
o
2848 / N
AN
// \\
-40 dB / i \
42dB .. | F— i 3 N/
-47 dB —
- : — >
10.8xN  -9xN 15xN NN 0 SO N 15xN 9x N 10.8% N

055« N -05=xN 05=N 0,55 =N
N = Nominal Channel Bandwidth [MHz]

Frequency offset (MHz)

Test conditions

ETSI part Conditions
The conformance requirements in clause 4.2.4.2 shall be verified only under normal operating
conditions, and when operating on those channels and channel bandwidths defined in clause 5.3.2.
The equipment shall be configured to operate under its worst case situation with respect to
54.6.1 unwanted emissions within the 5 GHz RLAN bands.

In case of conducted measurements on smart antenna systems (devices with multiple transmit
chains) operating in a mode with more than one transmit chain being active simultaneously,
measurements shall only be performed on one of the transmit chains (antenna outputs).
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Test procedure

The setup below was used to measure the unwanted emissions within the 5GHz RLAN bands (Band Edge). The antenna
terminal of the EUT is connected to the OSP120 through an attenuator and a cable, the spectrum analyzer is connected
to the receiver port on the OSP. System connection cable loss is compensated by the EMC32 software on measured
parameters.

Antenna gain is taken in count and added by the software to the measurements. The EIRP power (dBm) is calculated
by adding the declared maximum antenna gain to the measured conducted power. EMC32 provides the mask and the
frequency limits based in the measured channel bandwidth. The declared maximum antenna gain is +5dBi. For MIMO
transmission mode measurements are taken from chain A on the EUT.

Conducted Setup ( Normal Conditions )

AC/DC
Power
Adapter

EUT —— 10dB At

Spectrum Analvzer
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802.11a, 6Mbps — Channel 100

Channel 100 — Chain A
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802.11a, 6Mbps Channel 140 |
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802.11n20 (SISO), HTO — Channel 100

Channel 100 — Chain A
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802.11n20 (SISO), HTO — Channel 140

Channel 140 — Chain A
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802.11n20 (MIMO), HT8 |
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802.11n40 (SISO), HT0 — Channel 102F |
Channel 102F — Chain A
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802.11n40 (SISO), HT0 — Channel 134F |
Channel 134F — Chain A
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802.11n40 (MIMO), HT8 |
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802.11ac80 (SISO), VHTO — Channel 106 |
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802.11ac80 (SISO), VHTO — Channel 122 |
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802.11ac80 (MIMO), VHTO |
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802.11ac160 (SISO), VHTO — Channel 114 |
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802.11ax80 (MIMO), HEO
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802.11ax160 (SISO), HEO — Channel 114 |
Channel 114 — Chain A
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2
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Limit Sum Level X Fail
FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 67 of 101



Test Report N° 180717-02.TR16 Rev. 01
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B.8 Transmitter unwanted emissions outside the 5GHz RLAN bands

Standard references

ETSI part Limits
The level of transmitter unwanted emissions outside the 5 GHz RLAN bands shall not exceed
the limits given in table 4.
Table 4. Transmitter unwanted emission limits outside the 5GHz RLAN bands
Frequency range Maximum power Bandwidth
30 MHz to 47 MHz -36 dBm 100 KHz
47 MHz to 74 MHz -54 dBm 100 KHz
74 MHz to 87.5 MHz -36 dBm 100 KHz
87.5 MHz to 118 MHz -54 dBm 100 KHz
42412 118 MHz to 174 MHz -36 dBm 100 KHz
174 MHz to 230 MHz -54 dBm 100 KHz
230 MHz to 470 MHz -36 dBm 100 KHz
470 MHz to 862 MHz -54 dBm 100 KHz
862 MHz to 1 GHz -36 dBm 100 KHz
1 GHz to 5.15 GHz -30 dBm 1 MHz
5.35 GHz t0 5.47 GHz -30 dBm 1 MHz
5.725 GHz to 26 GHz -30 dBm 1 MHz
Test conditions
ETSI part Conditions

The conformance requirements in clause 4.2.4.1 shall be verified only under normal operating
conditions, and when operating on those channels defined in clause 5.3.2.

The equipment shall be configured to operate under its worst case situation with respect to
unwanted emissions outside the 5 GHz RLAN bands.

If possible, the UUT shall be set to continuous transmit (duty cycle = 1) for the duration of this
test.

5451 If continuous transmit is not possible, the UUT should be configured to operate at its maximum
duty cycle.

The level of transmitter unwanted emissions shall be measured as, either:

a) their power in a specified load (conducted emissions) and their radiated power (e.r.p.
or e.i.r.p as given in clause 4.2.4.1.2) when radiated by the cabinet or structure of the
equipment (cabinet radiation); or

b) their radiated power (e.r.p. or e.i.r.p as given in clause 4.2.4.1.2) when radiated by
cabinet and antenna.

Test procedure

The setup bellow is 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.

FO-062 RF ETSI WLAN 5.6GHz ac160 Test Report_170518 69 of 101



Test Report N° 180717-02.TR16 Rev. 01
Radiated Setup 30MHz - 1 GHz
—
Rack with A
filters, switches
Spectrum analyzer and low noise m
- _— amplifiers < >
l—'\ ltod4m i ’—m—‘
80cm
- . . - Turn table
Radiated Setup 1GHz — 6.4GHz (Transmitter setup)
L
T I e i
A e
r T
&% AULLLAALKAAKRLARAARRAARA:
Tusrs table
Radiated Setup 6.4GHz — 18GHz (Transmitter setup)
—— —
Rack with
filters, switches 4
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| amplifiers
- l1to25m
h 4 .
Turn table
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Radiated Setup 18 GHz — 26 GHz

Spectrum analyzer

—d

AT A A A

Turn table
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Test Results

Tx Spurious Emissions — 30 MHz to 26 GHz

Tx Spurious Emissions — 802.11a (SISO), Chain A, CH120

Frequency RMS Limit Margin
MHz dBm dBm dB
126.9 -69.5 -36.0 33.5
540.8 -67.4 -54.0 13.4

6194.0 -52.5 -30.0 225
11201.4 -54.5 -30.0 245
22400.1 -44.4 -30.0 14.4

Tx Spurious Emissions — 802.11a (SISO), Chain B, CH120

Frequency RMS Limit Margin
MHz dBm dBm dB
128.1 -68.9 -36.0 32.9
252.8 -72.9 -36.0 36.9
672.0 -65.8 -54.0 11.8
6281.5 -52.5 -30.0 225
16753.5 -54.9 -30.0 249
22400.1 -44.3 -30.0 14.3

Tx Spurious Emissions — 802.11n20 (SISO), Chain A, CH120

Frequency RMS Limit Margin
MHz dBm dBm dB
128.1 -67.9 -36.0 31.9
624.0 -69.5 -54.0 15.5

6319.0 -51.8 -30.0 21.8
11201.9 -54.4 -30.0 244
22400.1 -44.2 -30.0 14.2
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Tx Spurious Emissions — 802.11n20 (SISO), Chain B, CH120
Frequency RMS Limit Margin
MHz dBm dBm dB
128.7 -68.1 -36.0 32.1
6319.5 -51.5 -30.0 21.5
16733.7 -54.8 -30.0 24.8
22400.1 -44.2 -30.0 14.2
Tx Spurious Emissions — 802.11n20 (MIMO), Chain A+B, CH120
Frequency RMS Limit Margin
MHz dBm dBm dB
127.5 -67.8 -36.0 31.8
672.0 -65.6 -54.0 11.6
6317.5 -51.7 -30.0 21.7
11200.0 -54.6 -30.0 24.6
22400.1 -45.1 -30.0 15.1
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Tx Spurious Emissions — 802.11ax20 (SISO), Chain A, CH120
Frequency RMS Limit Margin
MHz dBm dBm dB
126.9 -70.5 -36.0 345
672.0 -66.1 -54.0 12.1
6318.0 -51.8 -30.0 21.8
11183.1 -48.0 -30.0 18.0
22400.1 -45.2 -30.0 15.2
Tx Spurious Emissions — 802.11ax20 (SISO), Chain B, CH120
Frequency RMS Limit Margin
MHz dBm dBm dB
121.6 -75.2 -36.0 39.2
672.0 -65.3 -54.0 11.3
6322.0 -51.4 -30.0 214
16750.1 -54.8 -30.0 248
22365.8 -56.3 -30.0 26.3
22400.1 -44.0 -30.0 14.0
Tx Spurious Emissions — 802.11ax20 (MIMO), Chain A+B, CH120
Frequency RMS Limit Margin
MHz dBm dBm dB
126.9 -75.6 -36.0 39.6
732.0 -69.3 -54.0 15.3
6313.0 -51.8 -30.0 21.8
11183.1 -48.2 -30.0 18.2
22400.1 -46.8 -30.0 16.8
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Tx Spurious Emissions — 802.11n40 (SISO), Chain A, CH134F
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Frequency RMS Limit Margin
MHz dBm dBm dB
126.4 -70.7 -36.0 34.7
624.0 -68.0 -54.0 14.0

6310.0 -51.3 -30.0 21.3

16742.4 -54.7 -30.0 247

22680.0 -43.9 -30.0 13.9
Tx Spurious Emissions — 802.11n40 (SISO), Chain B, CH134F

Frequency RMS Limit Margin
MHz dBm dBm dB
122.8 -73.3 -36.0 37.3
624.0 -68.1 -54.0 14.1

6320.5 -51.2 -30.0 21.2

16697.4 -54.9 -30.0 249

22680.0 -42.9 -30.0 12.9
Tx Spurious Emissions — 802.11n40 (MIMO), Chain A+B, CH134F

Frequency RMS Limit Margin
MHz dBm dBm dB
2447 -71.9 -36.0 35.9
624.0 -67.2 -54.0 13.2

6370.5 -50.2 -30.0 20.2
16734.2 -54.7 -30.0 24.7
22680.0 -43.4 -30.0 134
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Tx Spurious Emissions — 802.11ax40 (SISO), Chain A, CH134F
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Frequency RMS Limit Margin
MHz dBm dBm dB
126.9 -75.6 -36.0 39.6
672.0 -65.5 -54.0 11.5

6164.0 -52.7 -30.0 22.7

11304.4 -53.9 -30.0 23.9

16956.5 -49.9 -30.0 19.9

22609.1 -55.9 -30.0 259

22680.0 -43.0 -30.0 13.0
Tx Spurious Emissions — 802.11ax40 (SISO), Chain B, CH134F

Frequency RMS Limit Margin
MHz dBm dBm dB
128.7 -72.9 -36.0 36.9
672.0 -66.7 -54.0 12.7

6186.0 -52.5 -30.0 22.5

11304.4 -56.2 -30.0 26.2

22680.3 -44 1 -30.0 14.1
Tx Spurious Emissions — 802.11ax40 (MIMO), Chain A+B, CH134F

Frequency RMS Limit Margin
MHz dBm dBm dB
128.1 -67.2 -36.0 31.2
312.0 -64.6 -36.0 28.6

6279.5 -52.6 -30.0 22.6
11303.9 -54.5 -30.0 245
16956.0 -50.7 -30.0 20.7
22680.0 -43.5 -30.0 13.5
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Tx Spurious Emissions — 802.11ac80 (SISO), Chain A, CH106
Frequency RMS Limit Margin
MHz dBm dBm dB
128.2 -69.9 -36.0 33.9
672.0 -66.1 -54.0 12.1
6156.5 -53.0 -30.0 23.0
11050.6 -56.0 -30.0 26.0
22120.1 -45.6 -30.0 15.6
Tx Spurious Emissions — 802.11ac80 (SISO), Chain B, CH106
Frequency RMS Limit Margin
MHz dBm dBm dB
126.9 -71.1 -36.0 35.1
672.0 -66.3 -54.0 12.3
6202.0 -52.8 -30.0 22.8
16696.9 -54.6 -30.0 246
22120.1 -46.1 -30.0 16.1
Tx Spurious Emissions — 802.11ac80 (MIMO), Chain (A+B), CH106
Frequency RMS Limit Margin
MHz dBm dBm dB
126.9 -67.6 -36.0 31.6
624.0 -67.6 -54.0 13.6
6290.0 -52.1 -30.0 221
11059.3 -565.7 -30.0 257
22120.1 -49.5 -30.0 19.5
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Tx Spurious Emissions — 802.11ac80 (SISO), Chain A, CH122
Frequency RMS Limit Margin
MHz dBm dBm dB
126.4 -71.1 -36.0 35.1
672.0 -66.1 -54.0 12.1
1196.5 -60.4 -30.0 30.4
5726.5 -51.8 -30.0 21.8
16742.9 -55.3 -30.0 25.3
22439.9 -46.8 -30.0 16.8
Tx Spurious Emissions — 802.11ac80 (SISO), Chain B, CH122
Frequency RMS Limit Margin
MHz dBm dBm dB
123.4 -73.5 -36.0 37.5
624.0 -69.3 -54.0 15.3
1196.0 -60.3 -30.0 30.3
5726.5 -52.4 -30.0 22.4
16743.3 -55.4 -30.0 254
22440.2 -47.2 -30.0 17.2
Tx Spurious Emissions — 802.11ac80 (MIMO), Chain (A+B), CH122
Frequency RMS Limit Margin
MHz dBm dBm dB
672.0 -66.8 -54.0 12.8
1197.5 -60.6 -30.0 30.6
5726.0 -50.4 -30.0 204
16744.3 -54.8 -30.0 24.8
22440.2 -43.3 -30.0 13.3
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Tx Spurious Emissions — 802.11ax80 (SISO), Chain A, CH106
Frequency RMS Limit Margin
MHz dBm dBm dB
672.0 -66.0 -54.0 12.0
6321.0 -51.2 -30.0 21.2
10983.5 -50.5 -30.0 20.5
22120.1 -46.3 -30.0 16.3
Tx Spurious Emissions — 802.11ax80 (SISO). Chain B. CH106
Frequency RMS Limit Margin
MHz dBm dBm dB
549.1 -65.8 -54.0 11.8
1286.5 -58.7 -30.0 28.7
10984 .4 -55.7 -30.0 25.7
22120.1 -46.3 -30.0 16.3
Tx Spurious Emissions — 802.11ax80 (MIMO). Chain (A+B). CH106
Frequency RMS Limit Margin
MHz dBm dBm dB
624.0 -67.3 -54.0 13.3
1286.5 -56.1 -30.0 26.1
5416.0 -45.8 -30.0 15.8
10984 .4 -50.8 -30.0 20.8
22119.8 -48.5 -30.0 18.5
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Tx Spurious Emissions — 802.11ax80 (SISO). Chain A. CH122
Frequency RMS Limit Margin
MHz dBm dBm dB
624.0 -67.3 -54.0 13.3
1196.0 -60.4 -30.0 30.4
11144 .4 -49.1 -30.0 19.1
22288.5 -55.6 -30.0 25.6
22440.2 -46.8 -30.0 16.8
Tx Spurious Emissions — 802.11ax80 (SISO). Chain B. CH122
Frequency RMS Limit Margin
MHz dBm dBm dB
672.0 -67.7 -54.0 13.7
1196.5 -59.9 -30.0 29.9
11143.9 -56.3 -30.0 26.3
22287.7 -42.3 -30.0 12.3
22308.7 -55.1 -30.0 251
22317.2 -54.8 -30.0 24.8
22330.5 -55.5 -30.0 255
22439.9 -47.0 -30.0 17.0
Tx Spurious Emissions — 802.11ax80 (MIMO). Chain (A+B). CH122
Frequency RMS Limit Margin
MHz dBm dBm dB
624.0 -67.2 -54.0 13.2
1197.5 -60.5 -30.0 30.5
11143.9 -52.8 -30.0 22.8
22288.0 -54.4 -30.0 244
22370.3 -56.2 -30.0 26.2
22440.2 -44.4 -30.0 14.4
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Tx Spurious Emissions — 802.11ac160 (SISO). Chain A. CH114

Frequency RMS Limit Margin
MHz dBm dBm dB
624.0 -71.0 -54.0 17.0

1197.0 -60.3 -30.0 30.3
16730.3 -54.4 -30.0 244
22280.0 -46.3 -30.0 16.3

Tx Spurious Emissions — 802.11ac160 (SISO). Chain B. CH114

Frequency RMS Limit Margin
MHz dBm dBm dB
549.1 -65.2 -54.0 11.2
1196.5 -61.4 -30.0 31.4

16747.7 -54.7 -30.0 24.7
22279.8 -47 1 -30.0 17.1

Tx Spurious Emissions — 802.11ac160 (MIMO). Chain (A+B). CH114

Frequency RMS Limit Margin
MHz dBm dBm dB
624.0 -72.0 -54.0 18.0

1197.5 -61.0 -30.0 31.0
16747.7 -55.0 -30.0 25.0
22280.0 -47.7 -30.0 17.7
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Tx Spurious Emissions — 802.11ax160 (SISO). Chain A. CH114

Frequency RMS Limit Margin
MHz dBm dBm dB
624.0 -67.0 -54.0 13.0

5804.5 -47.0 -30.0 17.0
10983.9 -51.1 -30.0 211
22280.0 -46.3 -30.0 16.3

Tx Spurious Emissions — 802.11ax160 (SISO). Chain B. CH114

Frequency RMS Limit Margin
MHz dBm dBm dB
624.0 -67.7 -54.0 13.7

1196.0 -61.6 -30.0 31.6
10984.4 -55.5 -30.0 255
22280.0 -45.6 -30.0 15.6

Tx Spurious Emissions — 802.11ax160 (MIMO). Chain (A+B). CH114

Frequency RMS Limit Margin
MHz dBm dBm dB
624.0 -67.4 -54.0 13.4

5804.1 -44.7 -30.0 14.7
10983.9 -50.7 -30.0 20.7
22280.0 -45.6 -30.0 15.6
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ETSI part

Limits

4252

The spurious emissions of the receiver shall not exceed the limits given in table 5.

Table 5: Spurious emissions limits for receivers

Frequency range

Maximum power

Bandwidth

30 MHz to 1GHz

-57 dBm

100 KHz

1GHz to 26 GHz

-47 dBm

1 MHz

Test conditions

ETSI part

Conditions

5.4.7.1

The conformance requirements in clause 4.2.5 shall be verified only under normal operating

conditions. and when operating on those channels defined in clause 5.3.2.

For equipment having different operating modes (see clause 5.3.3.2) the measurements
described in the present clause may not need to be repeated for all the operating modes.

The test method in clause 5.4.7.2 below assumes. that for the duration of the test. the UUT
is configured into a continuous receive mode. or is operated in a mode where no

transmissions occur.

Test procedure

The setup bellow is 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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Radiated Setup 30 MHz - 1 GHz

ltod4m

Turn table

Radiated Setup 1 GHz - 18 GHz

I

Rack with
filters, switches
and low noise
amplifiers

‘Spectrum analyzer

l1to2.5m

Turn table

Radiated Setup 18 GHz — 26 GHz

Rack with
filters, switches
Spectrum analyzer sl e

- amplifiers
°

1to2.5m

A AT AT AT A AT ATAY

Turn table
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Rx Spurious Emissions — 30 MHz to 26 GHz

Rx Spurious Emissions — 802.11a/n20 (MIMO). Chain A+B. CH120

Frequency RMS Limit Margin
MHz dBm dBm dB
672.0 -68.2 -57.0 11.2

1636.5 -65.6 -47.0 18.6

1660.4 -63.8 -47.0 16.8

22400.1 -50.5 -47.0 35
Rx Spurious Emissions — 802.11n40 (MIMO). Chain A+B. CH134F

Frequency RMS Limit Margin
MHz dBm dBm dB
312.0 -69.5 -57.0 12.5
1198.3 -63.8 -47.0 16.8
1499.9 -66.9 -47.0 19.9

22680.1 -49.2 -47.0 22
Rx Spurious Emissions — 802.11ac80 (MIMO). Chain A+B. CH122

Frequency RMS Limit Margin
MHz dBm dBm dB
437.6 -711.7 -57.0 14.7
1162.1 -66.7 -47.0 19.7
1328.5 -65.0 -47.0 18.0
1661.4 -65.8 -47.0 18.8

22440.0 -54.5 -47.0 7.5
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Rx Spurious Emissions — 802.11ac160 (MIMO). Chain A+B. CH114
Frequency RMS Limit Margin

MHz dBm dBm dB
375.0 -70.3 -57.0 13.3

15400.1 -54.0 -47.0 7.0

24571.4 -54.7 -47.0 7.7
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B.10 Dynamic Frequency Selection

Test limits
ETSI part Limits
4.2.6.2.1 The table below lists the DFS related technical requirements and their applicability for every
operational mode. If the RLAN device is capable of operating in more than one operational
mode then every operating mode shall be assessed separately.
Requirement Slave without radar detection
Channel Availability Check Not required
Off-Channel CAC (see note 1) Not required
In-Service Monitoring Not required
Channel Shutdown v
Non-Occupancy Period Not required
Uniform Spreading Not required
4.26.2.5 Channel Shutdown
The Channel Move Time shall not exceed the limit defined in table D.1.
The Channel Closing Transmission Time shall not exceed the limit defined in table D.1.
Table D.1. DFS requirement values
Annex D
Parameter Value
Channel Move Time 10s
Channel Closing Transmission Time 1s
Test conditions
ETSI part Conditions
The conformance requirements in clause 4.2.6 shall be verified only under normal operating
conditions.

The channels and the channel bandwidths to be used for testing are defined in clause 5.3.2.
The UUT is capable of transmitting a test transmission sequence as described in clause
5.3.1.2. The UUT shall be configured to operate at its maximum Channel Occupancy Time
without the use of any pauses in between transmissions.

5.4.8.1.1

Test procedure

The setup below was used to measure the Dynamic Frequency Selection (DFS). The DUT (slave device) is connected
to the access point through an attenuator and a power splitter. A laptop is connected to the access point (master device)
through an Ethernet connection and it receives the broadcasted data from the DUT.

For the DFS measurement. the vector signal generator (VSG) send the reference DFS test signal to the access point.
Then the access point should detected the radar. the DUT (slave) should stop its transmission on the current channel
whenever instructed by the master device. All signals — master. slave. radar — are captured by the spectrum analyzer.
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Results Screenshot
Channel Move Time. 802.11a. channel 120 (5600 MHz)
Spectrum % | In%:[ I
Ref Level 0.00 dBm @ RBW 3= MHz
Att 20 dB @ SWT 11 = vYBW 3 MHz
SGL TRGIEXT
@ 1Pk Clrw
M1[1] -9.56 dBm
M1 23.891 ms
-10 dBm
-60 dBm
-70dBm
-80 dBm
-90 dBm
CF 5.6 GHz 32000 pts 1.1s5/
[ i Y
Date: 16.0CT.2018 1336550
M1 marks the end of the radar signal
Channel Move Time < 10 s. test PASS
Channel Closing Transmission Time (Aggregate Time) = 3.1 ms. test PASS
Channel Move Time (Channel Closing Time) = 3.1 ms. test PASS
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Test limits
ETSI part Limits
4.2.7.3.2 Load Based Equipment.
Load based Equipment shall implement a Listen Before Talk (LBT) based Channel Access
Mechanism to detect the presence of other RLAN transmissions on an Operating Channel.
4.2.7.3.2.5 ED Threshold Level.
Option 1 For equipment that for its operation in the 5 GHz bands is conforming to IEEE 802.11™-
2016 [9]. clause 17. clause 19 or clause 21. or any combination of these clauses. the ED
Threshold Level (TL) is independent of the equipment's maximum transmit power (PH).
Assuming a 0 dBi receive antenna the ED Threshold Level (TL) shall be:
TL =-75 dBm/MHz
4.2.7.3.3.3 Short control signalling transmissions:
e within an observation period of 50 ms. the number of Short Control Signalling
Transmissions by the equipment shall be equal to or less than 50; and
e the total duration of the equipment's Control Signalling Transmissions shall be less
than 2 500 ps within said observation period.

Test conditions

ETSI part

Conditions

5.4.9.1

See clause 5.1 for the test conditions. These measurements shall only be performed at
normal test conditions.

The channel(s) to be used for testing is defined in clause 5.3.2. The device shall be
configured to operate at its maximum output power level.
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Test procedure

ETSI part Conducted measurements. verification of reaction to the interference signal.

It shall be verified that:

e The UUT stops transmissions on the current operating channel.

54929 e Apart frorr} Short Qontro! Signal'ing Transmissions there shall be no subsequent
transmissions while the interfering signal is present.

e The Short Control Signalling Transmissions shall comply with the limits defined in
clause 4.2.7.3.3.

The setup below was used to verify the adaptivity of the UUT.

Specirum
' Analyser
uuT Splitter/ Companion
| Combiner .| Direct. Goupler Device
| P i
]

A

Signal
Generator
(Interferer)

The UUT connects to a companion device with the maximum possible payload.
The spectrum analyzer monitors the transmissions in response to three different interference signals.

These interferers are three 100% duty cycle noise signal: one Gaussian noise signal, one OFDM signal and one LTE
type signal. These signals are injected on the current operating channel of the UUT

The power levels for the signals at the input of the receiver are as follows:
e Companion device= -50dBm/MHz
¢ Interference signal = TL + Antenna gain - Margin = -77dBm/MHz
TL = -75 dBm/MHz. limit of the ED Threshold Level assuming 0dBi antenna gain
Antenna gain = Antenna gain declared by the applicant (+5dBi)
Margin = Additionnal margin requested by the applicant (7dB)

Test Results
According to ETSI EN 301 893 v2.1.1. table 11 of section 5.3.2. one channel out of the declared channels has been

tested.
See report 180717-02.TR15 - ETSI, WLAN 5.2GHz, HrP 2230 (AX201NGW) for the test results.

Compliance
PASS
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B.12

Test limits

Receiver Blocking

While maintaining the minimum performance criteria as defined in clause 4.2.8.3. the blocking
levels at specified frequency offsets shall be equal to or greater than the limits defined in table

ETSI part Limits
4.28.3 The minimum performance criterion shall be a PER of less than or equal to 10 %.
4284

9.
Table 9: Receiver Blocking parameters
Wanted signal | Blocking signal Blocking signal power (dBm) Type of
mean power frequency (see note 2) blocking
from (MHz) Master or Slave without signal
ClonmmerInielt Slave signal | radar detection
device with radar (see table D.2.
(dBm) detection note 2)
(see table D.2.
note 2)
Pmin + 6 dB 5100 -53 -59 Continuous
Wave
4900 Continuous
Pmin + 6 dB 5000 -47 -53 Wave
5975
NOTE 1: Pmin is the minimum level of the wanted signal (in dBm) required to meet
the minimum performance criteria as defined clause 4.2.8.3 in the
absence of any blocking signal.
NOTE 2: The levels specified are levels in front of the UUT antenna. In case of
conducted measurements. the same levels should be used at the antenna
connector irrespective of antenna gain.

Test conditions

ETSI part Conditions

These measurements shall only be performed at normal test conditions.

The UUT shall operate in its normal operational mode.

If the equipment can be configured to operate with different Nominal Channel Bandwidths
54.10.1 (e.g. 20 MHz and 40 MHz) and different data rates. then the combination of the smallest

channel bandwidth and the lowest data rate for this channel bandwidth which still allows the
equipment to operate as intended shall be used.

It shall be verified that this performance criteria as defined by the manufacturer is achieved
during the blocking test.
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Test procedure

Rev. 01

The setup below was used to measure receiver blocking signal. The signaling Unit in our case is the CMW500.

Combiner

AC/DC Power
Supply

The packet error rate (PER) is measured with the CMW500. The blocking signal is emulated by the Signal generator
SMB100A. According to the applicant declaration. the device is considered as a slave device.
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Test results
Configuration tested: 802.11a. Chain A. Channel 100. 6Mbps
e Minimum performance result without interferer
Wanted signal mean power from o
companion device: Pmin [dBm] PER
-93.00 7.4
e Minimum performance results with interferer
Wanted signal mean power from companion device:
v' Pmin [dBm] + 6dB = -87.00 dBm
Blocking signal Blocking signal
Frequency Power PER [%] .
[MHz] [dBm] Verdict
5100 -59 0.70 Pass
4900 -53 0.00 Pass
5000 -53 0.40 Pass
5975 -53 0.60 Pass
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Annex C. Photographs

CA1 Test Setup

Radiated Setup-1
30 MHz — 1 GHz Tx tests

Radiated Setup-1
30 MHz — 1 GHz Rx tests

TWEYTYTYTT,,
DAL SSETIs et

Radiated Setup-1
1 GHz - 6.4 GHz Tx tests

l’ r?

Radiated Setup-2
6.4 GHz — 18 GHz Tx tests and 1 GHz — 18 GHz Rx
tests

Radiated Setup-2
18 GHz — 26.5 GHz tests
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C.2 Test Sample

Sample #01

Module Front

Module Back

Extender board

100
il
TR

50810
#1n3 @V 4ui (Gl

TOLSEN
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Sample #02
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Sample #03

Module Front

Module Back

Eng. Sample - Not for Sale or Lease
Intel Model: AX201NGW Made in China | §
TA: JB6468-005
WFM: 3413E8CA86BD
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Sample #04

Module Front

Module Back

Eng. Sample - Not for Sale or Lease t
Intel Model: AX201NGW Made in China |
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Sample #05 |
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Sample #06
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Module Back
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Annex G (informative):
Application form for testing

G.0  The right to copy

Notwithstanding the provisions of the copyright clause related to the text of the present document, ETSI grants that
users of the present document may freely reproduce the application form for testing so that it can be used for its
intended purposes and may further publish the completed application form.

G.1 Introduction

The form contained in this annex may be used by the manufacturer to comply with the requirements contained in
clause 5.4.1 to provide the necessary information about the equipment to the test laboratory prior to the testing. It
contains product information as well as other information which might be required to define which configurations are
expected to be tested, which tests are expected to be performed as well as the test conditions.

If used, this application form should form an integral part of the test report.

G.2 Information as required by ETSI EN 301 893
(V2.1.1), clause 5.4.1

In accordance with ETSI EN 301 893, clause 5.4.1, the following information is provided by the manufacturer.

a) TheNominal Channd Bandwidth(s):

Nominal Channel Bandwidth 1: .20 MHz
Nominal Channel Bandwidth 2: .40. MHz
Nominal Channel Bandwidth 3: ...80MHz

The associated centre frequencies:
For Nominal Channel Bandwidth 1: this is already implemented in the DRTU test tool
for the band 5 150 MHz to 5 350 MHz: 3180 MHz; 5200 MHz; 3240 MHz; .et¢c  MHz;
for the band 5 470 MHz to 5 725 MHz:  ...... MHz; ...... MHz; ...... MHz; ...... MHz;
For Nominal Channel Bandwidth 2:
for the band 5 150 MHz to 5 350 MHz: ...... MHz; ...... MHz; ...... MHz; ...... MHz;
for the band 5 470 MHz to 5 725 MHz: ... MHz; ...... MHz; ...... MHz; ...... MHz;
For Nominal Channel Bandwidth 3:
for the band 5 150 MHz to 5 350 MHz: ...... MHz; ...... MHz; ...... MHz; ...... MHz;
for the band 5 470 MHz to 5 725 MHz: ... MHz; ...... MHz; ...... MHz; ...... MHz;
b) For Load Based Equipment that supports multi-channel operation:
[ ] The LBE equipment supports Option 1 as described in clause 4.2.7.3.2.3
The LBE equipment supports Option 2 as described in clause 4.2.7.3.2.3
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e The (maximum) number of channels used for multi-channel operation: no in.11a/yes in .11n/ac specific mode.

e These channels are adjacent channels:

Yes [1No
e In case of non-adjacent channels, whether or not these channels are in different sub-bands:
[]Yes []No

o for LBE equipment implementing option 1 (see clause 4.2.7.3.2.3), the number of channels used for multi-
channel operation when performing the test described in clause 5.4.9.3.2.3.1: ............

In case of multi-channel operation, further information defining the channels used for these simultaneous
transmissions may be required.

¢) Thedifferent transmit operating modes (see clause 5.3.3.2) (tick all that apply):
Operating mode 1: Single Antenna Equipment
[] a) Equipment with only 1 antenna
[l b) Equipment with diversity antennas but only 1 antenna active at any moment in time

¢) Smart Antenna Systems with 2 or more antennas, but operating in a (legacy) mode where
only 1 antenna is used

[x] Operating mode 2: Smart Antenna Systems - Multiple Antennas without beamforming
[¥ a) Single spatial stream/Standard throughput
[l  b) High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1
¢) High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2
[l Operating mode 3: Smart Antenna Systems - Multiple Antennas with beamforming
[1 a) Single spatial stream/Standard throughput
1  b) High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 1
[l ) High Throughput (> 1 spatial stream) using Nominal Channel Bandwidth 2
d) Incaseof Smart Antenna Systems or multiple antenna systems:
e  The number of Receive chains:  2....
e The number of Transmit chains: 2....
e Equal power distribution among the transmit chains:  [x] Yes []No
e In case of beamforming, the maximum (additional) beamforming gain: ...... dB
NOTE: Beamforming gain does not include the basic gain of a single antenna (assembly).
€) TPC featureavailable:
Yes (Manual)
[ No
f)  For equipment with TPC range:

The lowest and highest power level (or lowest and highest e.i.r.p. level in case of integrated antenna equipment),
intended antenna assemblies and corresponding operating frequency range for the TPC range (or for each of the
TPC ranges if more than one is implemented).
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TPC range 1. Applicable Frequency Range:
5150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz (Indoor)

[x] No

Simultaneous transmissions in both sub-bands: [_] Yes
5 470 MHz to 5 725 MHz only (Outdoor only)

Indicate whether the power levels specified are Transmitter Output Power levels or e.i.r.p. levels in case of
integrated antenna equipment.

e.i.rp

If more than one transmit chain is present (e.g. in the case of smart antenna systems), the power levels below
represent the power settings per active transmit chain (and per sub-band in case of multi-channel operation).

Power levels are specified for: [ ] Tx out

Table G.1: Power levels for TPC range 1

Sub-band Operating Operating Operating

(MHz) Mode 1 Mode 2 Mode 3

(dBm) (dBm) (dBm)
Lowest setting 5150 to 5 350 A7 A7 L
(Plow) 5470t0 5725 A7 47 |
Highest setting 5150to 5 350 .23 23 |
(Phigh) 5470105 725 .23 23 |

Beamforming possible: []Yes No

Intended Antenna Assemblies:

Table G.2: Intended Antenna Assemblies for TPC range 1

A,A;r;t::qr;?y Argginnna Opl\(/lerating Sub-band foBr(ras_lirl]wqg e.i.Fr;.Iz\.Nfor e.i;t;pi)é;or
name (dBi) ode (MHz) ?daér; (dBm) (dBm)
oo 1|2 i tos as |7
samenna1> | S| Mede2 |gide e
Mode3 | ~SiroionTas |
Mode L |8 i btasvas |y |
<Antenna 2> 5. Mode 2 g }1&738 :8 g ?gg R ;‘; 7-;13
Mode 3 | earpiosras |
Mode | eur0i0s a8 |
Anemaz> | .. Mode 2 |¢rion rps |
Moded | ~e o085 |

D at the antenna connector

[] in front of the antenna
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TPC range 2. Applicable Frequency Range:
[] 5150 MHz to 5350 MHz and 5 470 MHz to 5 725 MHz (Indoor)

Simultaneous transmissions in both sub-bands: [_] Yes 1 No
[l 5470 MHzto 5725 MHz only (Outdoor only)

Indicate whether the power levels specified are Transmitter Output Power levels or e.i.r.p. levels in case of
integrated antenna equipment.

Power levels are specified for: [ ] Txout [ ]e.i.r.p.

If more than one transmit chain is present (e.g. in the case of smart antenna systems), the power levels below
represent the power settings per active transmit chain (and per sub-band in case of simultaneous transmissions).

Table G.3: Power levels for TPC range 2

Sub-band Operating Operating Operating

(MHz) Mode 1 Mode 2 Mode 3

(dBm) (dBm) (dBm)
Lowest setting 5150t05350 | ... | e
(Piow) 5470t05725 | ... | .. | L.
Highest setting 5150to5350 | ... | .
(Phigh) 5470t05725 | ... | .| L

Beamforming possible: [ ] Yes 1 No

Intended Antenna Assemblies:

Table G.4: Intended Antenna Assemblies for TPC range 2

A’\A‘Snst:rgg?y Argginnna Opl\(;rating Sub-band foBr(ra;r:g e.i.lg.lg\.Nfor e.i;t;?érfor
name (dBi) ode (MHz) ?daér; @Bm) | (dBm)
Mode 1 | e droi08 70s |
hmemal> | . 55 7 O R —
Mode3 | Siroionras |
el ' Y7 O N
Amemazs | .. el I 'Y 377 O S
Mode 3 | et 705 |
el ' Y7 O N
Anemaz> | .. Mode 2 | ¢ toi08 705 |
Moded | ¢ ro08 s |
DFS Threshold Level: ... dBm [] at the antenna connector

] in front of the antenna
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For equipment without a TPC range:
Power Setting 1: Applicable Frequency Range:
[] 5150 MHzto 5350 MHz and 5 470 MHz to 5 725 MHz (Indoor)

Simultaneous transmissions in both sub-bands: [ ] Yes []No

[ ] 5470 MHzto 5 725 MHz only (Outdoor only)

Indicate whether the power levels specified are Transmitter Output Power levels or e.i.r.p. levels in case of
integrated antenna equipment.

Power levels are specified for: [] Txout  []e.i.r.p.

If more than one transmit chain is present (e.g. in the case of smart antenna systems), the power levels below
represent the power settings per active transmit chain (and per sub-band in case of simultaneous transmissions).

Table G.5: Maximum Transmitter Output Power for Power Setting 1

Sub-band Operating Operating Operating
(MHz) Mode 1 Mode 2 Mode 3
(dBm) (dBm) (dBm)

5150t05350 | ... |
5470to5725 | ... |

Beamforming possible: [ ] Yes 1 No

Intended Antenna Assemblies:

Table G.6: Intended Antenna Assemblies for Power Setting 1

Antenna Antenna Beam
Assembl Gain Operating Sub-band forming e.i.r.p.
y . Mode (MHz) gain (dBm)
name (dBi)
(dB)

5150t05350 | ... | ...

Mode 1 570105725 | ... | ...

5150t05350 | ... | ...

<Antenna l> | .. Mode 2 570105725 | ... | ...
5150t05350 | ... | ...

Mode3 o0 0t05725 | ... | ...

5150t05350 | ... | ...

Mode 1 5470105725 | ... | ...

5150t05350 | ... | ...

<Antenna 2> e Mode 2 o0 0105725 | ... | ...
5150t05350 | ... | ...

Mode3 o0 0t05725 | ... | ...

5150t05350 | ... | ..

Mode 1 5470105725 | ... | ..

5150to05350 | ... | ...

<Antennas> e Mode 2 5070105725 | ... | ...
5150t05350 | ... | ...

Mode 3 5470105725 | ... | ...

DFS Threshold Level: ... dBm [] at the antenna connector

] in front of the antenna
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Power Setting 2: Applicable Frequency Range:

[l 5150 MHzto 5350 MHz and 5 470 MHz to 5 725 MHz (Indoor)

Simultaneous transmissions in both sub-bands: [] Yes 1 No

[] 5470 MHzto 5725 MHz only (Outdoor only)

Indicate whether the power levels specified are Transmitter Output Power levels or e.i.r.p. levels in case of
integrated antenna equipment.

Power levels are specified for: [] Tx-out [ ]e.i.r.p.

If more than one transmit chain is present (e.g. in the case of smart antenna systems), the power levels below
represent the power settings per active transmit chain (and per sub-band in case of simultaneous
transmissions).

Table G.7: Maximum Transmitter Output Power for Power Setting 2

Sub-band Operating Operating Operating
(MHz) Mode 1 Mode 2 Mode 3
(dBm) (dBm) (dBm)

5150to535%0 | ... | L.
5470to 5725 | ... | L.

Beamforming possible: []Yes []No

Intended Antenna Assemblies:

Table G.8: Intended Antenna Assemblies for Power Setting 2

A'A;nst:rgg?y Anéginnna Op,\jrating Sub-band foBr(;?ir:g e.i.r.p.
name (dBi) ode (MHz) ?daér; (dBm)
7 Y37 I —
Amemal> | .. Mode2 ¢ roiog rps |
a7 Y 57 N —
el 1Y 37— —
Amemaz> | .. Mode2 ¢ roi08 758 |
Mode 3 | ¢ 0108 705 |
Mode 1 |5 urgi08 05 |
Amemnad> | . el Y8 7 S —
Mode 3 | ¢ droiosos T T

DFS Threshold Level: ... dBm [] at the antenna connector

[]in front of the antenna
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The DFSrelated operating mode(s) of the equipment:

[] Master

[] Slave with radar detection

Slave without radar detection
If the equipment has more than one operating mode, tick all that apply.
User accessrestrictions (please check box below to confirm):

The equipment is constructed to comply with the requirements contained in clause 4.2.9 in
ETSI EN 301893 V2.1.1

For equipment with Off-Channel CAC functionality:
The equipment has an " Off-Channel CAC" function: [ ] Yes 1 No
If yes, specify the "Off-Channel CAC Time"
- For channels outside the 5 600 MHz to 5 650 MHz range: ... hours
- If applicable, for channels (partially) within the 5 600 MHz to 5 650 MHz range: ......... hours
The equipment can operate in ad-hoc mode:
no ad-hoc operation
] ad-hoc operation in the frequency range 5 150 MHz to 5 250 MHz without DFS
[] ad-hoc operation with DFS
If more than 1 is applicable, tick all that apply.
Operating Frequency Range(s):
Range 1: 5150 MHz to 5 350 MHz and 5 470 MHz to 5 725 MHz
Range 2: []5470 MHzto 5725 MHz
Range 3: [ ]5 150 MHz to 5 250 MHz (ad-hoc without DFS)
Range 4: [] other, please specify: .................
If the equipment has more than one Operating Frequency Range, tick all that apply.
The extreme oper ating temperatur e and supply voltage range that apply to the equipment:
[] -20°Cto+55°C (Outdoor & Indoor usage)

[l 0°Cto+35°C (Indoor usage only)
[ Other .-10°C. t070°C

The supply voltages of the stand-alone radio equipment or the supply voltages of the combined (host) equipment

or test jig in case of plug-in devices:
Details provided are for the: [] stand-alone equipment

] combined (or host) equipment

test jig
Supply Voltage [ ] AC mains State AC voltage:  Minimum: ...  Nominal: ... Maximum:;
3 DC State DC voltage ~ Minimum: -5% Nominal:3:3 YMaximum: +3%
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In case of DC, indicate the type of power source:

[ Internal Power Supply

External Power Supply or AC/DC adapter

[ ] Battery [] Nickel Cadmium
[ ] Alkaline
[] Nickel-Metal Hydride
] Lithium-lon
[] Lead acid (Vehicle regulated)

n) Thetest sequenceltest software used (seealso ETSI EN 301 893 (V2.1.1), clause 5.3.1.2):
DRTU Intel test Tool for continous Tx/Rx

0) Typeof Equipment:
[] Stand-alone

[

Combined Equipment (Equipment where the radio part is fully integrated within another type of
equipment)

=

Plug-in radio device (Equipment intended for a variety of host systems)

[
Q
g
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p) Adaptivity (Channel Access Mechanism):
[l Frame Based Equipment
X Load Based Equipment
g) With regards to Adaptivity for Frame Based Equipment/
[] The Frame Based Equipment operates as an Initiating Device
[l The Frame Based Equipment operates as an Responding Device
[] The Frame Based Equipment can operate as an Initiating Device and as a Responding Device

The Frame Based Equipment has implemented the following Fixed Frame Period(s):

r)  With regards to Adaptivity for Load Based Equipment/
[] The Load Based Equipment operates as a Supervising Device
The Load Based Equipment operates as a Supervised Device
The Load Based Equipment can operate as a Supervising and as a Supervised Device

The Load Based Equipment makes use of note 1 in table 7 or note 1 in table 8 of ETSI EN 301 893
V2.1.1

O X OKX

The Load Based Equipment , when operating as a Supervising Device, makes use of note 2 in table 7 of
ETSI EN 301893 V2.1.1

The Priority Classes implemented by the Load Based Equipment
=  When operating as a Supervising Device
] Priority Class 4 (Highest priority)
] Priority Class 3
] Priority Class 2
[] Priority Class 1 (Lowest priority)
=  When operating as a Supervised Device
] Priority Class 4 (Highest priority)
] Priority Class 3
X Priority Class 2
[] Priority Class 1 (Lowest priority)
[l The Load Based Equipment operates as an Initiating Device
[] The Load Based Equipment operates as an Responding Device
X The Load Based Equipment can operate as an Initiating Device and as a Responding Device

With regard to Energy Detection Threshold, the Load Based Equipment has implemented either option 1 of
clause 4.2.7.3.2.5 of ETSI EN 301 893 VV2.1.1 or option 2 of clause 4.2.7.3.2.5 of ETSI EN 301 893 V2.1.1:

X Option 1
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[] Option 2

Specify which protocol has been implemented:  [X] IEEE 802.11™ [] Other: ...........
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