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1 TEST STANDARDS

The tests were performed according to following standards:

FCC Rules and Regulations Part 15, Subpart A - General (September 2021)

Part 15, Subpart A, Section 15.31 Measurement standards
Part 15, Subpart A, Section 15.33 Frequency range of radiated measurements
Part 15, Subpart A, Section 15.35 Measurement detector functions and bandwidths

FCC Rules and Regulations Part 15, Subpart C - Intentional Radiators (September 2021)

Part 15, Subpart C, Section 15.203 Antenna requirement

Part 15, Subpart C, Section 15.204 External radio frequency power amplifiers and antenna modifications
Part 15, Subpart C, Section 15.205 Restricted bands of operation

Part 15, Subpart C, Section 15.207 Conducted limits

Part 15, Subpart C, Section 15.209 Radiated emission limits, general requirements

Part 15, Subpart C, Section 15.212 Modular transmitters

FCC Rules and Regulations Part 15, Subpart E — Unlicensed National Information Infrastructure Devices
(September 2021)

Part 15, Subpart E, Section 15.407 Operation within the bands 5.15 - 5.25 GHz, 5.25 - 5.35 GHz, 5.47 -
5.725 GHz and 5.725 - 5.85 GHz

ANSI C63.10: 2013 Testing Unlicensed Wireless Devices

ETSI TR 100 028 V1.3.1: 2001-03 Electromagnetic Compatibility and Radio Spectrum Matters (ERM);
Uncertainties in the Measurement of Mobile Radio Equipment
Characteristics—Part 1 and Part 2

KDB 789033 D02 v02r01 Guidance for compliance Testing of U-NIl  devices,
December 14, 2017.

KDB 662911 D01 v02r01 Emissions Testing of Transmitters with Multiple Outputs in the Same
Band, October 31, 2013
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2 EQUIPMENT UNDER TEST
2.1 Information provided by the Client

Please note, we do not take any responsibility for information provided by the client or his representative which may
have an influence on the validity of the test results.

2.2 Sampling

The customer is responsible for the choice of sample. Sample configuration, start-up and operation is carried out by
the customer or according his/her instructions.

2.3 Photo documentation of the EUT — Detailed photos see attachment A

2.4 General remarks

As requested by the manufacturer all tests were performed with the highest possible power setting to still comply
with the applying regulations and limits. Used power settings are listed under 2.13. of this test report.

Maximum peak conducted output power is additionally measured with power settings as applied in the final product.

2.5 Equipment category

WLAN - Client

2.6 Short description of the equipment under test (EUT)

The EUT is a communication module for assembling into household devices. The firmware does not support ad-hoc
modes and gives the user no possibility to choose the data transmission or power setting. The EUT is compatible
with IEEE 802.11b, g, n, a, ac Standard and 802.15. It supports the 2.4 GHz and 5 GHz frequency band and
supports no beam forming.

Tested samples .1 (radiated)

Serial number : 80012117280000440335000001789

SW . BSH Embedded Linux Platform (SMM M2 default) - debug
[HWTEST] 40.0.0-204-g45fedbf \n \I

Firmware : 1.28 RCO0.0 wlO: Apr 15 2021 03:04:08 version 7.45.234
(4ca95bb CY WLTEST) FWID 01-67595eaa

Tested samples : 1 (conducted) with maximum power setting

Serial number :  80012117280000440335000001793

SW . BSH Embedded Linux Platform (SMM M2 default) - debug

[HWTEST] 40.0.0-204-g45fedbf \n \I

Firmware : 1.28 RC0.0 wlO: Apr 15 2021 03:04:08 version 7.45.234
(4ca95bb CY WLTEST) FWID 01-67595eaa
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Tested samples : 1 (conducted) with final power setting
Serial number : 80012117280000440335000001781
SW . BSH Embedded Linux Platform (SMM M2 default) - debug [HWTEST] 51.0.2-

166-9265f5d5 bsh-smm-m2 ttymxc3

Firmware : 1.28 RC0.0 wlO: Apr 15 2021 03:04:08 version 7.45.234 (4ca95bb CY WLTEST)
FWID 01-67595eaa

2.7 Variants of the EUT

There are no variants.

2.8 Operation frequency and channel plan
The operating frequency is 5725 MHz to 5850MHz.

Channel plan:

WLAN Standard WLAN Standard WLAN Standard
802.11a, n HT20, ac VHT20 802.11n HT40, ac VHT40 802.11ac VHT80
Channel | Frequency (MHz) Channel | Frequency (MHz) Channel | Frequency (MHz)

149 5745 151 5755 155 5775
153 5765 163 5815

157 5785

161 5805

165 5825

2.9 Transmit operating modes

The module uses OFDM modulation and is capable to provide following data rates:

-802.11a 54, 48, 36, 24, 18, 12, 9, 6 Mbps (Mbps = megabits per second)
-802.11n HT20, MCS0-7

-802.11n HT40, MCS 0 -7

- 802.11ac VHT20, MCS0-9

- 802.11ac VHT40, MCS0-9

- 802.11ac VHT80, MCS0-9

2.10 Antenna

The following antennas shall be used with the EUT:

Frequency Gain

Number | Characteristic Model number Plug range (dBi)
(GH2)

1 Omni PCB antenna - 5 4.3

The EUT has only an integrated PCB antenna, no temporary connector and no external antenna to be connected.

2.11 Power supply system utilised

Power supply voltage, Vnom © 5Vbc
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2.12 Peripheral devices and interface cables

The following peripheral devices and interface cables were connected during the measurements:

- Debug Adapter Model:
- Micro USB cable Model:
- Laptop Model:

2.13 Determination of worst case conditions for final measurement

Preliminary tests are performed in all three orthogonal axes of the EUT to locate at which position and at what setting
of the EUT produce the maximum of the emissions. For the further measurement the EUT is set in this position.
Following channels and test modes were selected for the final test as listed below:

WLAN At\:\;gﬁbelf c-rll-gﬁtneedls Modulation Mo?;llaaetion Data rate
802.11n HT20 149 - 165 149, 157, 165 OFDM BPSK MCS7
802.11n HT40 151, 159 151, 159 OFDM BPSK MCS7
802.11ac VHTS80 155 155 OFDM BPSK MCS7

Power Settings:
Following power settings for maximum power output were used.

Radiated measurement:

802.11n HT20

802.11n HT40

802.11ac VHT80

Power Power Power
Channel | Frequency Setting Channel | Frequency Setting Channel | Frequency Setting
MHz MHz MHz
CH149 5745 g61 CH151 5755 42 CH155 5775 q36
CH157 5785 g66 CH159 5795 g69
CH165 5825 g66
Conducted measurement:
802.11n HT20 802.11n HT40 802.11ac VHT80
Power Power Power
Channel | Frequency Setting Channel | Frequency Setting Channel | Frequency Setting
MHz MHz MHz
CH149 5745 961 CH151 5755 q42 CH155 5775 q36
CH157 5785 g66 CH159 5795 g69
CH165 5825 g66
2.13.1 Test jig

No test jig is used.

2.13.2 Test software

The test software is controlled by a terminal program (PuTTY). The test software allows to set the EUT into RX and

TX continuous modulated mode and set different channel by command.

CSA Group Bayern GmbH
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3 TEST RESULT SUMMARY
FCC Rule Part RSS Rule Part Description Result
15.407(b)(9) RSS-Gen, 8.8 AC power line conducted emissions passed
15.407(a)(3) RSS-Gen, 6.7 oBW passed
15.407(a)(3) RSS-247,6.2.3.1 Maximum conducted output power passed
15.407(a)(3) RSS-247,6.2.3.1 Maximum conducted PSD passed
15.407(b)(4)(i) RSS-247,6.2.3.2 Undesirable emissions passed
15.407(b)(10) RSS-Gen, 8.10 Emissions in restricted bands passed
15.407(h)(1) RSS-247,6.2.3.1 TPC not applicable
15.407(a)(3) RSS-247,6.2.3.1 Antenna requirement (Defacto limit) passed
15.407(g) RSS-Gen, 8.11 Frequency stability passed

TPC is not applicable because the EUT has a output power < 500 mW.

The mentioned RSS Rule Parts in the above table are related to:
RSS-Gen, Issue 5 + Amendment 1 + Amendment 2, March 2019
RSS-247, Issue 2, February 2017

3.1 Revision history of test report

Test report No | Rev. Issue Date Changes

80091012-06 0 18 January 2022 Initial test report

80091012-06 1 23 February 2022 Added Power evaluation to RSS Limits; Changed bandwidth
80091012-06 2 08 April 2022 Added OBW99% measurement for RSS

80091012-06 3 03 June 2022 Added conducted output power measurement with final power settings

The test report with the highest revision number replaces the previous test reports.

3.2 Final assessment

The equipment under test fulfills the EMI requirements cited in clause 1 test standards.

Date of receipt of test sample

Testing commenced on

Testing concluded on

Checked by:

acc. to storage records

24 August 2021

24 May 2022

Tested by:

Klaus Gegenfurtner
2022.06.03 11:50:06
+02'00'

k‘ﬁfﬂ%

Klaus Gegenfurtner
Teamleader Radio

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

Lukas Scheuermann
2022.06.03 11:16:41
+02'00'

1 0f

Lukas Scheuermann
Radio Team

File No. 80091012-06 Rev_3, page 7 of 52

Rev. No. 6.5, 2021-11-11

The test report merely corresponds to the test sample. It is not permitted to copy extracts of these test results without the written permission of the test laboratory.



CSA Confidential

CSA
GROUP"

FCC ID: 2AHES-M2 IC ID: 21152-M2

4 TEST ENVIRONMENT

4.1 Address of the test laboratory

CSA Group Bayern GmbH
Ohmstrasse 1-4

94342 STRASSKIRCHEN
GERMANY

4.2 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35 °C
Humidity: 30-60 %
Atmospheric pressure: 86-106 kPa

4.3 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. It is noted that the expanded measurement
uncertainty corresponds to the measurement results from the standard measurement uncertainty multiplied by the
coverage factor k = 2. The true value is located in the corresponding interval with a probability of 95 %. The
measurement uncertainty was calculated for all measurements listed in this test report on basis of the ETSI
Technical Report TR 100 028 Electromagnetic compatibility and Radio spectrum Matters (ERM); Uncertainties in
the measurement of mobile radio equipment characteristics; Part 1 and Part 2. The results are documented in the
quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar
to that tested may result in additional deviation. The manufacturer has the sole responsibility of continued
compliance of the device.

Measurement Type Range Confidence Level | Calculated Uncertainty

AC power line conducted emissions  [0.15 MHz to 30 MHz 95% +3.29 dB

EBW and OBW 2400 MHz to 30000 MHz 95% +2.5 x107
Output power ERP, radiated 1000 MHz to 7000 MHz 95% +2.71dB

Field strength of the fundamental 1000 MHz to 7000 MHz 95% +2.71dB

Power spectral density 2400 MHz to 3000 MHz 95% +0.62 dB
Spurious Emissions, conducted 9 kHz to 10000 MHz 95% +2.15dB
Spurious Emissions, conducted 10000 MHz to 40000 MHz 95% +3.47dB
Spurious Emissions, radiated 9 kHz to 30 MHz 95% +3.53 dB
Spurious Emissions, radiated 30 MHz to 1000 MHz 95% +4.44 dB
Spurious Emissions, radiated 1000 MHz to 30000 MHz 95% +2.34 dB
Spurious Emissions, radiated 30000 MHz to 40000 MHz 95% +5.13dB
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4.4 Conformity Decision Rule

The applied conformity decision rule is based on ILAC G8:09/2019 clause 4.2.1 Binary Statement for Simple
Acceptance Rule (w = 0).
Details can be found in the procedure CSA B V50 _29.

4.5 Measurement protocol for FCC and ISED

45.1 General information
CSA Group Bayern GmbH is recognized as wireless testing laboratory under the CAB identifier:

FCC: DE 0011
ISED: DEOO09

4.5.2 General Standard information
The test methods used comply with ANSI C63.10 - "Testing Unlicensed Wireless Devices".

4.5.2.1 Justification
The equipment under test (EUT) is configured in a typical user arrangement in accordance with the manufacturer's
instructions.

4.5.3 Details of test procedures

45.3.1 Conducted emission
Test setup according ANSI C63.10

EUT ‘ Peripheral

]

&
Spectrum analyser
|
0.Bm
LISN |
B 0.4m

Nonconducted support

Shielded room

The final level, expressed in dBuV, is arrived at by taking the reading directly from the Spectrum analyser. This level
is compared to the limit.

To convert between dBuV and pV, the following conversions apply:
dBuV = 20(log nV)
uV = Inverse log(dBuVv/20)

Conducted emissions on the 50 Hz and/or 60 Hz power interface of the EUT are measured in the frequency range of
150 kHz to 30 MHz. The measurements are performed using a receiver, which has CISPR characteristic bandwidth
and quasi-peak detection and a Line Impedance Stabilization Network (LISN) with 50 Q / 50 puH (CISPR 16)
characteristics. The receiver is protected by means of an impedance matched pulse limiter connected directly to the
RF input. Table top equipment is placed on a non-conducting table 80 centimetres above the floor and is positioned
40 centimetres from the vertical ground plane (wall) of the screen room. If the minimum limit margin appears to be
less than 20 dB with a peak mode measurement, the emission is re-measured using a tuned receiver with quasi-peak
and average detection and recorded on the data sheets.
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45.3.2 Radiated emission
45.3.2.1 OATSLI test site (9 kHz - 30 MHz):
Test setup according ANSI C63.10

Loop antenna

Im
Spectrum analyser “ > EUT

08m

EEEee——— 0
Turn table

Emissions from the EUT are measured in the frequency range of 9 MHz to 30 MHz using a tuned receiver and a
calibrated loop antenna. Table top equipment is placed on a 1.0 X 1.5 m non-conducting table 80 centimetres above
the ground plane. Cables to simulators/testers (if used in this test) are routed through the centre of the table and to a
screened room located outside the test area. The antenna is positioned 3, 10 or 30 metres horizontally from the EUT
and is repeated vertically. To locate maximum emissions from the test sample the antenna is varied along the site
axis and the EUT is rotated 360 degrees.

45.3.2.2 OATS1 test site (30 MHz - 1 GHz):
Test setup according ANSI C63.10.

3.0m

F 3
¥

EMC Receiver it

) A 1 |
Non conducted support

0.8 m
4 v | |

Spurious emissions from the EUT are measured in the frequency range of 30 MHz to 1000 MHz using a tuned receiver
and appropriate broadband linearly polarised antennas. Measurements between 30 MHz and 1000 MHz are made
with 120 kHz/6 dB bandwidth and quasi-peak detection. Table top equipment is placed on a 1.0 X 1.5 m non-
conducting table 80 centimetres above the ground plane. Floor standing equipment is placed directly on the
turntable/ground plane. Cables to simulators/testers (if used in this test) are routed through the centre of the table and
to a screened room located outside the test area. To locate maximum emissions from the test sample the antenna is
varied in height from 1 to 4 metres and the EUT is rotated 360 degrees. The final level in dBuV/m is calculated by
taking the reading from the EMI receiver (Level dBuV) and adding the correction factors and cable loss factor (dB).
The FCC limit is subtracted from this result in order to provide the limit margin listed in the measurement protocol.

The resolution bandwidth setting:

30 MHz — 1000 MHz: RBW: 120 kHz
Example:
Frequency Level + Factor = Level - Limit = Delta
(MHz) (dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
719.0 75.0 + 32.6 = 107.6 - 110.0 = -2.4
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45.3.2.3 Anechoic chamber 1 (1000 MHz — 18000 MHz)
Test setup according ANSI C63.10.

Im

EuT

Non-conducted pupport

Spectrum analyser
|

Antenna tilt mast Turn table

Radiated emissions from the EUT are measured in the frequency range 1 GHz up to 18 GHz as specified in 47 CFR
Part 15, Subpart A, Section 15.33, using a spectrum analyser and appropriate linearly polarized antennas. Table top
equipment is placed on a non-conducting table, 1.5 metre above the ground plane. The turntable is fully covered with
the appropriate absorber (Type VHP-12). Any controlling device is positioned such that it does not significantly
influence the measurement results. Interconnecting cables that hang closer than 40 cm to the ground plane are folded
back and forth in the centre, forming a bundle 30 cm to 40 cm long. Measurements are made in in three orientations
of the EUT and the horizontal and vertical polarization planes of measurement antenna in a fully anechoic room. The
measurement antenna is adjusted and the EUT orientated to permit the measurement of the maximum emission from
the EUT. The conditions determined as worst-case will then be used for the final measurements.

4.5.3.2.4 Anechoic chamber 1 (18 GHz - 40 GHz)

30m
Spectrum analyser 4 ——p| HIT
| Non-conducted support
08m
Trip-ud Turn table

Emissions from the EUT are measured in the frequency range 18 GHz up to 40 GHz as specified in 47 CFR Part 15,
Subpart A, Section 15.33, using a spectrum analyser and appropriate linearly polarized antennas. Table top
equipment is placed on a non-conducting table, 0.8 metre above the ground plane. The turntable is fully covered with
the appropriate absorber (Type VHP-12). Any controlling device is positioned such that it does not significantly
influence the measurement results. Interconnecting cables that hang closer than 40 cm to the ground plane are folded
back and forth in the centre, forming a bundle 30 cm to 40 cm long. Measurements are made in in three orientations
of the EUT and the horizontal and vertical polarization planes of measurement antenna in a fully anechoic room. The
measurement antenna is adjusted and the EUT orientated to permit the measurement of the maximum emission from
the EUT. The conditions determined as worst-case will then be used for the final measurements. Where appropriate,
the test distance may be reduced in order to detect emissions under better uncertainty. The limit is adopted.
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5 TEST CONDITIONS AND RESULTS
5.1 AC power line conducted emissions

For test instruments and accessories used see section 6 Part A 4.

5.1.1 Description of the test location

Test location: Shielded Room S2

5.1.2 Photo documentation of the test set-up

5.1.3 Applicable standard
According to FCC Part 15, Section 15.207(a):

Except as shown in paragraphs (b) and (c) of this Section, for an intentional radiator that is designed to be connected
to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any

frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the given limits.

5.1.4 Description of Measurement

The measurements are performed following the procedures set out in ANSI C63.10 described under item 4.4.3. If the
minimum limit margin appears to be less than 20 dB with a peak mode measurement, the emissions are re-measured

using a tuned receiver with quasi-peak and average detection and recorded on the data sheets.
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5.1.5 Test result

Frequency range: 0.15 MHz - 30 MHz

Min. limit margin -9.06 dB at 23.988 MHz

Limit according to FCC Part 15, Section 15.207(a):

IC ID: 21152-M2

Frequency of Emission Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

The requirements are FULFILLED.

Remarks: For detailed test result please see following test protocols.

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
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5.1.6 Test protocol

Test point N Result: passed
Operation mode: WLAN 802.11n HT20 Connection
Remarks:

FCC/FCC Part 15C (15.207) B - Avg/
FCC/FCC Part 15C (15.207) B - Q-Peak/
Peak (Neutral)

CISPR.AVG (Neutral)

[] QuasiPeak (Finals) (Neutral)

- CISPR AV (Finals) (Neutral)

100
dBpv
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80

70

60

| |

50
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150kHz M 10M 30MHz
Frequency Line: Neutral

FCC/FCC Part 15C (15.207)B
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0.177 9 19.90 | -44.73 | 64.63 | 14.75 | -39.87 | 54.63 | Neutral 9k 1.00 10.11
0.3 9 26.24 | -34.00 | 60.24 | 23.05 | -27.20 | 50.24 | Neutral 9k 1.00 10.14
0.3045 10 | 27.91 | -32.20 | 60.12 | 24.25 | -25.87 | 50.12 | Neutral 9k 1.00 10.14
0.5115 10 | 25.07 | -30.93 | 56.00 | 15.63 | -30.37 | 46.00 | Neutral 9k 1.00 10.16
0.525 10 | 28.45 | -27.55 | 56.00 | 19.83 | -26.17 | 46.00 | Neutral 9k 1.00 10.16
0.6135 11 | 24.78 | -31.22 | 56.00 | 18.39 | -27.61 | 46.00 | Neutral 9k 1.00 10.17
0.9015 11 | 18.26 | -37.74 | 56.00 | 11.44 | -34.56 | 46.00 | Neutral 9k 1.00 10.20
1.227 12 8.95 -47.05 | 56.00 2.60 -43.40 | 46.00 | Neutral 9k 1.00 10.23
1.5105 12 | 11.02 | -44.98 | 56.00 1.30 -44.70 | 46.00 | Neutral 9k 1.00 10.27
2.3655 12 | 22.03 | -33.97 | 56.00 | 13.64 | -32.36 | 46.00 | Neutral 9k 1.00 10.31
3.345 13 | 29.69 | -26.31 | 56.00 | 20.19 | -25.81 | 46.00 | Neutral 9k 1.00 10.35
3.3495 13 | 3041 | -25.59 | 56.00 | 20.35 | -25.65 | 46.00 | Neutral 9k 1.00 10.35
4.146 13 | 32.27 | -23.73 | 56.00 | 22.72 | -23.28 | 46.00 | Neutral 9k 1.00 10.40
4.155 13 | 3150 | -24.50 | 56.00 | 21.36 | -24.64 | 46.00 | Neutral 9k 1.00 10.40
6.789 14 | 37.24 | -22.76 | 60.00 | 2854 | -21.46 | 50.00 | Neutral 9k 1.00 10.56
8.6925 14 | 40.64 | -19.36 | 60.00 | 32.24 | -17.76 | 50.00 | Neutral 9k 1.00 10.63
8.7735 14 | 4261 | -17.39 | 60.00 | 34.20 | -15.80 | 50.00 | Neutral 9k 1.00 10.63
9.717 15 | 39.37 | -20.63 | 60.00 | 31.93 | -18.07 | 50.00 | Neutral 9k 1.00 10.66
9.8205 15 | 39.53 | -20.47 | 60.00 | 32.00 | -18.00 | 50.00 | Neutral 9k 1.00 10.66
14.46 15 | 35.88 | -24.12 | 60.00 | 30.38 | -19.62 | 50.00 | Neutral 9k 1.00 10.97
155355 | 15 | 35.82 | -24.18 | 60.00 | 30.30 | -19.70 | 50.00 | Neutral 9k 1.00 11.03
23.988 16 | 48.37 | -11.63 | 60.00 | 40.94 -9.06 50.00 | Neutral 9k 1.00 11.26
24.006 16 | 43.89 | -16.11 | 60.00 | 38.67 | -11.33 | 50.00 | Neutral 9k 1.00 11.26
24.0105 | 16 | 4354 | -16.46 | 60.00 | 38.42 | -11.58 | 50.00 | Neutral 9k 1.00 11.26
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FCC ID: 2AHES-M2 IC ID: 21152-M2

Test point L1 Result: passed
Operation mode: WLAN 802.11n HT20 Connection
Remarks:

FCC/FCC Part 15C (15.207) B - Avg/
FCC/FCC Part 15C (15.207) B - Q-Peak/
Peak (Phase 1)
CISPR.AVG (Phase 1)

- QuasiPeak (Finals) (Phase 1)

- CISPR AV (Finals) (Phase 1)

100
dBpv

90

80

70

60

/]

20 N} '\/\M W o , Wﬂ‘ WW Wﬂ JLN
e /\ Mm,\w f MJ'MWWW "UMM
o el

FCC/FCC Part 15C (15.207)B
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0.168 1 24.03 | -41.08 | 65.06 | 19.94 | -35.12 | 55.06 | Phase 1 9k 1.00 10.10
0.3 1 28.41 | -31.83 | 60.24 | 23.86 | -26.38 | 50.24 | Phase 1 9k 1.00 10.14
0.3045 2 28.44 | -31.68 | 60.12 | 24.34 | -25.78 | 50.12 | Phase 1 9k 1.00 10.14
0.516 2 27.62 | -28.38 | 56.00 | 18.59 | -27.41 | 46.00 | Phase 1 9k 1.00 10.16
0.5205 2 28.24 | -27.76 | 56.00 | 19.96 | -26.04 | 46.00 | Phase 1 9k 1.00 10.16
0.6045 3 23.17 | -32.83 | 56.00 | 17.43 | -28.57 | 46.00 | Phase 1 9k 1.00 10.17
0.906 3 18.00 | -38.00 | 56.00 | 11.38 | -34.62 | 46.00 | Phase 1 9k 1.00 10.20
1.4565 4 9.65 -46.35 | 56.00 | 0.54 -45.46 | 46.00 | Phase 1 9k 1.00 10.26
1.695 4 7.86 -48.14 | 56.00 1.48 -44.52 | 46.00 | Phase 1 9k 1.00 10.27
2.3655 4 22.31 | -33.69 | 56.00 | 14.02 | -31.98 | 46.00 | Phase 1 9k 1.00 10.31
3.345 5 29.66 | -26.34 | 56.00 | 20.03 | -25.97 | 46.00 | Phase 1 9k 1.00 10.35
3.3945 5 29.27 | -26.73 | 56.00 | 20.36 | -25.64 | 46.00 | Phase 1 9k 1.00 10.35
4.146 5 31.84 | -24.16 | 56.00 | 22.57 | -23.43 | 46.00 | Phase 1 9k 1.00 10.41
4.2945 5 30.55 | -2545 | 56.00 | 24.10 | -21.90 | 46.00 | Phase 1 9k 1.00 10.41
6.6 6 35.35 | -24.65 | 60.00 | 2791 | -22.09 | 50.00 | Phase 1 9k 1.00 10.57
6.7755 6 35.96 | -24.04 | 60.00 | 27.05 | -22.95 | 50.00 | Phase 1 9k 1.00 10.59
8.7825 6 40.90 | -19.10 | 60.00 | 3244 | -17.56 | 50.00 | Phase 1 9k 1.00 10.69
9.3585 6 41.10 | -18.90 | 60.00 | 32.29 | -17.71 | 50.00 | Phase 1 9k 1.00 10.71
9.852 7 39.66 | -20.34 | 60.00 | 31.21 | -18.79 | 50.00 | Phase 1 9k 1.00 10.73
9.8565 7 39.53 | -20.47 | 60.00 | 31.61 | -18.39 | 50.00 | Phase 1 9k 1.00 10.73
14.4465 7 3525 | -24.75 | 60.00 | 29.83 | -20.17 | 50.00 | Phase 1 9k 1.00 11.14
15.072 7 35.08 | -24.92 | 60.00 | 29.62 | -20.38 | 50.00 | Phase 1 9k 1.00 11.19
23.988 8 47.60 | -12.40 | 60.00 | 40.02 -9.98 50.00 | Phase 1 9k 1.00 11.64
24.006 8 42.70 | -17.30 | 60.00 | 37.59 | -12.41 | 50.00 | Phase 1 9k 1.00 11.64
240375 | 8 4150 | -18.50 | 60.00 | 35.32 | -14.68 | 50.00 | Phase 1 9k 1.00 11.64
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FCC ID: 2AHES-M2 IC ID: 21152-M2

5.2 Bandwidths
For test instruments and accessories used see section 6 Part MB.

5.2.1 Description of the test location

Test location: Anechoic chamber 1
Test distance: 3m

5.2.2 Photo documentation of the test set-up

5.2.3 Applicable standard

According to FCC Part 15E, Section 15.407(e):

Within the 5.725-5.850 GHz and 5.850-5.895 GHz bands, the minimum 6 dB bandwidth of U-NII devices shall be at
least 500 kHz.

According to RSS-247 5.2(a):
The minimum 6 dB bandwidth shall be 500 kHz.

According to RSS-Gen 6.7
The occupied bandwidth shall be reported for all equipment in addition to the specified bandwidth required in the
applicable RSSs.

5.2.4 Description of Measurement

The bandwidth is measured conducted using a spectrum analyser and following the procedures according the
KDB 789033, item C. The spectrum analyser function “n-dB-down” is used to determine the bandwidth.
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5.2.5 Test result

IC ID: 21152-M2

CH149 5745 17.63 0.50
802.11n, HT20, MCS7 CH157 5785 17.62 0.50

CH165 5825 17.68 0.50

CH151 5755 36.13 0.50
802.11n, HT40, MCS7

CH159 5795 36.31 0.50
802.11n, VHT80, MCS7 | CH155 5775 75.49 0.50

CH149 5745 17.75
802.11n, HT20, MCS7 | CH157 5785 17.79
CH165 5825 17.77
CH151 5755 36.34
802.11n, HT40, MCS7
CH159 5795 36.89
802.11ac, VHT80,
MCS7 CH155 5775 75.57
Remarks: For detailed test results please see the following test protocols.
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5.2.6 Test protocol 6 dB BW

802.11n HT20:
Channel 149 (5745 MHz)

Ref Level 20.00 dBm ® RBW 100 kHz

Art 30dB SWT 126 us (~23 ms) ® VBW 300kHz Mode Auto FFT
TDF "Cable_50-16-017_30MHz-40GHz"
1 Frequency Sweep 1Pk Max
104

2

0 Dfiﬂ{h MWW WWWW”W S WW e

-40

-50 d

e d

-70d

CF 5.745 GHz 16001 pts 4.0 MHzZ, Span 40.0 MHz
2 Marker Table

M1 1 5.752472 5 GHz 2.40 dBm

D2 M1 1 -16.318 7 MHz -6.05 dB

D3 D2 1 17.634 8 MHz -0.01 dB

Channel 157 (5785 MHz)

Ref Level 20.00 dBm ® RBW 100 kHz
ALt 30dB SWT 126 ps (~23 ms) ® VBW 300 kHz Mode Auto FFT
TDF "Cable_S50-16-017_30MHz-40GHz"
1 Frequency Sweep 1Pk Ma:
10
M1
v
0d Ay Ay g AL g l

s A

T WWVW kAT YT o

-10 f W

=20 df MJ\IJ \\/\A

W WWW" V.
s

_a0d N 4
(A Rty
-40 df
_so 4
-60
=70 df
CF 5.785 GHz 16001 pts 4.0 MHz, Span 40.0 MHz
M1 1 5.792487 GHz 3.16 dBm
D2 M1 1 -16.339 MHz -6.04 dB
D3 D2 1 17.621 4 MHz 0.01 dB

Channel 165 (5825 MHz)

Ref Level 20.00 dBm ® RBW 100 kHz
ALt 30dB SWT 126 ps (~23 ms) ® VBW 300 kHz Mode Auto FFT
TDF "Cable_50-16-017_30MHz-40GHz"
1 Frequency Sweep 1Pk Ma:

a1
N
A NN PV 5. VPR FN Y. TP, IO |

- A M Tt T
S %,
1 gallidle M %/\[\ ool

304 Hoaoaly ‘i

-40 d

-50 d

60 d

-0 d

CF 5.825 GHz 16001 pts 4.0 MHz Span 40.0 MHz
2 Marker Table

M1 1 5.8237151 GHz 2.74 dBm
D2 M1 -7.564 5 MHz -5.92 dB
D3 D2 1 17.6814 MHz 0.04 dB
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802.11n HT40:

Ref Level 20.00 dBm

Att 30dE  SWT 251 ps (~36 ms)
TDF "Cable 50-16-017 30MHz-40GHz"
1 Frequency Sweep

IC ID: 21152-M2

Channel 151 (5755 MHz)

© RBW 100 kHz

® VBW 300 kHz Mode Auto FFT

1Pk Max

ML
v

sl | il L )

-10d

sl

Ly

_ond

-30

.

_an d

T

- WWWW

-60 d

_70d

ICF 5.755 GHz

16001 pts 8.0 MHz, Span 80.0 MHz

2 Marker Table

M1 1 5.7587348 GHz -5.77 dBm
D2 M1 1 -21.703 6 MHz -6.06 dB
D3 D2 1 36.127 7 MHz -0.00 dB

Ref Level 20.00 dBm

ALt 30dB  SWT 251 ps (~36 ms)
TDF "Cable_50-16-017_30MHz-40GHz"
1 Frequency Sweep

Channel 159 (5795 MHz)

& RBW 100 kHz

® VBW 300 kHz Mode Auto FFT

1Pk Ma

M1

W

“10d

n.n A"

TP NV T
b ikl ' '

e

[
i m'm‘

]

-20d

-30

Wb A

WMMW

-40 d

-50 d

60 d

-0 d

CF 5.795 GHz

16001 pts 8.0 MHz Span 80.0 MHz

2 Marker Table

M1 1 5.779 9809 GHz 0.75 dBm
D2 M1 1 -3.149 8 MHz -5.97 dB
D3 D2 36.3053 MHz -0.08 dB

802.11ac VHTS8O:

Ref Level 20.00 dBm

Att 30dE  SWT 377 s (~52 ms)
TDF "Cable_50-16-017_30MHz-40GHz"
1 Frequency Sweep

Channel 155 (5775 MHz)

® RBW 100 kHz

@ VBW 300kHz Mode Auto FFT

1Pk Max

“10d

-20 dem

-0 d

ot
o

==

_an d

CF 5.775 GHz 16001 pts 12.0 MHz Span 120.0 MHz
2 Marker Table

M1 1 5.767 493 GHz -9.34 dBm

D2 M1 1 -30.094 4 MHz -5.99 dB

D3 D2 75.490 3 MHz -0.03 dB
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5.2.7 Test protocol OBW 99%
802.11n HT20:

Ref Level 30.00 dBm
ALt
TOF "Cable_A"

40dB  SWT 1.01 ms & VBW 1

@ RBW 200 kHz

IC ID: 21152-M2

Channel 149 (5745 MHz)

MHz Mode Sweep

1 Occupied Bandwidth

© 1Pk Max

M1[1] 4.98 dBm

5\745 3200 GHz

0
“10d /

o0 d

_ Iy
30 df s

_en d

60 d

CF 5.745 GHz

5.74532 GHz

5.7361147 GHz
5.7538638 GHz

1001 pts

4.98 dBm Occ Bw 17.749166 824 MHz
-1.17 dBm Occ Bw Centroid 5.744989254 GHz
-1.03 dBm Occ Bw Freq Offset -10.745764 448 kHz

4.0 MHz

Span 40.0 MHz

Ref Level 30.00 dBm

Channel 157 (5785 MHz)

@ RBW 200 kHz

ALt 40dB  SWT 1.01 ms & VBW 1MHz Mode Sweep
TDF "Cable_A"
1 Occupied Bandwidth ®1Pk Max
M1[1] 5.93 dBm
5786 1990 GHz
20 d
10 T
¥
Ty M il Pl A2
D / \
e / HW“\
o0 d o .
oot P e,
-40
sod
-60 d
CF 5.785 GHz 1001 pts 4.0 MHz Span 40.0 MHz

M1 1 5.786 199 GHz
T 1 5.776096 2 GHz
12 1 5.7938889 GHz

5.93 dBm Occ Bw 17.792732 534 MHz
-0.64 dBm Occ Bw Centroid 5.784 992528 GHz
-0.28 dBm Occ Bw Freq Offset -7.471 596 274 kHz

Ref Level 30.00 dBm

® RBW 200 kHz

Channel 165 (5825 MHz)

Att 40de SWT 1.0l ms e VBW 1 MHz Mode Sweep
TOF "Cable_&"
1 Occupied Bandwidth @ 1Pk Max
M) 5.85 dBm
5,824 2010 GHz
20
104 s
v
T =2
0d \
-10 d \W\\
-20 d — N
y P g,
_an
-50 d
-60
CF 5.825 GHz 1001 pts 4.0 MHz, Span 40.0 MHz

M1 1 5.824 201 GHz
TL 1 5.8160997 GHz
T2 1 5.8338708 GHz

5.85 dBm Occ Bw 17.771 080211 MHz
-0.88 dBrn Occ Bw Centroid 5824985229 GHz
-1.31 dBm Occ Bw Freq Offset -14.771 046 249 kHz
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802.11n HT40:

Ref Level 30.00 dBm

® RBW 500 kHz

IC ID: 21152-M2

Channel 151 (5755 MHz)

Att 40dB  SWT 1.01 ms ® VBW 2MHz Mode Sweep
TOF "Cable_A"
1 Occupied Bandwidth @ 1Pk Max
Mi[1] | 1.73 dBm
5,757 8770 GHz
20
10d
M1
M
0d - e
WMMMMNA/K
-20 / \\
e MLt
| oo
-s50
-60
CF 5.755 GHz 1001 pts 8.0 MHZz Span 80.0 MHz

M1 1 5.757 877 GHz
T 1 57368276 GHz
T2 i 5773172 GHz

1.73 dBm Oce Bw 36.344 392184 MHz
-4.36 dBrn Occ Bw Centroid 5.754 999832 GHz
-3.56 dBrm QOcc Bw Freq Offset -168.393123627 Hz

Ref Level 30.00 dBm

® RBW 500 kHz

Channel 159 (5795 MHz)

Att 40dB  SWT 1.01ms ® VBW 2MHz Mode Sweep
TDF "Cable_A"
1 Occupied Bandwidth @ 1Pk Max
Mi[1] | 8.41 dBm
5/7918830 GHz
20 d
M1
10 =
[ PO WWW
et [t
D r/ K
10 d
W Al ety
-30
a0 d
50 d
-60
CF 5.795 GHz 1001 pts 8.0 MHz Span 80.0 MHz

5.791 883 GHz
5.776 639 GHz
58135288 GHz

36.889751 01 MHz
5.795083875 GHz
83.87513534 kHz

Qcc Bw
QOcc Bw Centroid
Occ Bw Freq Offset

-0.38 dBrm
-1.94 cdBrn

802.11ac VHTS8O0:

Channel 155 (5775 MHz)

Ref Level 30.00 dBm ® RBW 1 MHz
Att 40dB  SWT 1.01 ms ® VBW 3 MHz Mode Sweep
TDF "Cable_A"
1 Occupied Bandwidth @ 1Pk Max
M1[1] 2.07 dBm
12,773 080 GHz
20 d
10
M1
v
0 TT e i
e “\/‘“’WW/\WWW-V\
-20 / \
30 di
re— " AW AN b i
-s50
60 di
CF 5.775 GHz 1001 pts 16.0 MHz, Span 160.0 MHz

M1 1 5.773 08 GHz
T1 1 5.737238 GHz
T2 1 5.812808 GHz

2.07 dBm Oce Bw 75.569609012 MHz
-4.04 dBm Occ Bw Centroid 5.775023039 GHz
-3.78 dBm Occ Bw Freq Offset 23.039 278 254 kHz
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5.3 Maximum conducted output power

5.3.1 Description of the test location

Test location: Shielded Room S6
Test location: Anechoic chamber 1
Test distance: 3m

5.3.2 Photo documentation of the test set-up

Conducted Setup

Radiated Setup

LI -'
P o
REVIw» oy "m#:

R R F S
R A 4
R PPwPw
ADDR»
» A DR
N A NN
A A AR

Y

5.3.3 Applicable standard

According to FCC Part 15E, Section 15.407(a)(3):
For the 5.725 to 5.85 GHz band, the maximum conducted output power over the frequency bands of operation shall
not exceed 1 W
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5.3.4 Description of Measurement

The output power is measured conducted using a spectrum analyser. The EUT has a constant duty cycle and may
be smaller than 98% therefore the procedure according the KDB 789033 D02; item E d) Method SA-2 Alternative is
followed. The EUT is set while measuring in TX continuous mode with a maximum duty cycle. The insertion loss of
the measurement cable is taken into account with amplitude offset while measuring. The output power is integrated
across the channel bandwidth.

Determination of the Duty Cycle:

us us
56.00 114.92 43.70
157.00 217.14 145.54
0.36 0.53 0.30
4.5 2.8 5.2
Spectrum analyser settings:
RBW: 1 MHz, VBW: 3 MHz, Detector: RMS (power averaging),
Power mode: max hold,; Band power function: OBW, Span: >OBW

5.3.5 Test result

CH149 5745 103.95 8.8 36 -27.3
n HT20, MCS7 | CH157 5785 104.95 9.8 36 -26.3
CH165 5825 105.22 10.0 36 -26.0
CH151 5755 99.93 4.7 36 -31.3

n HT40, MCS7
CH159 5795 106.23 11.0 36 -25.0

ac VHT80,
MCS7 CH155 5775 105.75 10.6 36 -25.5
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Peak power limit according to FCC Part 15E, Section 15.407(a)(3) and according to RSS-247 6.2.4.1:

IC ID: 21152-M2

CH149 5745 13.9 30.0 -16.1
n HT20, MCS7 | CH157 5785 14.8 30.0 -15.2
CH165 5825 15.1 30.0 -14.9
CH151 5755 10.1 30.0 -19.9

n HT40, MCS7
CH159 5795 16.2 30.0 -13.9
ac VHT80, MCS7 | CH155 5775 9.5 30.0 -20.5

CH149 5745 10.7 30.0 -19.3
n HT20 CH157 5785 10.2 30.0 -19.8
CH165 5825 10.4 30.0 -19.6
CH151 5755 8.1 30.0 -21.9

n HT40
CH159 5795 141 30.0 -15.9
ac VHT80 CH155 5775 7.0 30.0 -23.0

Frequency Radiated Power Limit
GHz dBm
5.725 - 5.850 36
Frequency Conducted Power Limit
GHz dBm
5.725 - 5.850 30

The requirements are FULFILLED.

Remarks:

For detailed test results please refer to test protocols in 5.4.6 of this test report.
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5.4 Maximum power spectral density
For test instruments and accessories used see section 6 Part CPC 3.

5.4.1 Description of the test location

Test location: Shielded Room S6
Test location: Anechoic chamber 1
Test distance: 3m

5.4.2 Photo documentation of the test set-up

Conducted Setup

Radiated Setup

Ry

LR L L e
PR R 2
IR 8 g
ADDDDE»

5.4.3 Applicable standard

According to FCC Part 15E, Section 15.407(a)(3):
The maximum power spectral density shall not exceed 30 dBm in any 500-kHz band.
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5.4.4 Description of Measurement

The bandwidth is measured conducted using a spectrum analyser and following the procedures according the KDB
789033, item F. Since the method SA-2 Alternative was used for channel power the spectrum analyser settings are
the same as under item E) d). The marker function “Marker to max” is used to set at peak power spectral density. An
attenuator or cable loss is taken into account with an amplitude offset.

Spectrum analyser settings:
RBW: 1 MHz, VBW: 3 MHz, Detector: RMS (power averaging),
Power mode: max hold; Band power function: OBW, Span: >OBW

The PSD is measured with 1 MHz RBW. Therefore, the level is higher than with 500 kHz RBW but does still comply

with the given limit of 30 dBm. In addition this procedure gives comparability of measurement results to all U-NII
bands.

545 Testresult

CH149 5745 94.38 -0.8 36 -36.8

n HT20, MCS7 | CH157 5785 94.38 -0.8 36 -36.8
CH165 5825 94.68 -0.5 36 -36.5

n HT40, MCS7 CH151 5755 86.43 -8.8 36 -44.8
CH159 5795 92.05 -3.2 36 -39.2

ac VHT80, MCS7 | CH155 5775 90.29 -4.9 36 -40.9

CH149 5745 4.0 30 -26.0
n HT20, MCS7 | CH157 5785 4.7 30 -25.4
CH165 5825 5.6 30 -24.4
-3.4 -33.
n HT40, MCS7 CH151 5755 30 334
CH159 5795 3.0 30 -27.1
ac VHT80, MCS7 | CH155 5775 -6.8 30 -36.8
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Peak power limit according to FCC Part 15E, Section 15.407(a)(2):

IC ID: 21152-M2

Frequency Peak power spectral density limit
(MH2) (dBm/500 kHz)
5725 — 5850 30

The requirements are FULFILLED.

Remarks:
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54.7

Radiated Measurement
802.11n HT20:

Ref Level 137.06 dBuv/m
® Att
TOF "FS1-18"

20dB SWT

Peak Power spectral density plots

Offset 24.50 dB ® RBW 1 MHz
1.01 ms & VBW 3 MHz

IC ID: 21152-M2

Channel 149 (5745 MHz)

Mode Auto Sweep Count 100/100

130 day

120 dey

110 de

100 dBy

90 deyr

80 dBy

70 deyr

50 dB

40 By

|CF 5.745 GHz

1001 pts 4.0 MHz, Span 40.0 MHz

3 Marker Table

M1 i

5.746 199 GHz

94.38 dBpV/m

2 Result Summai

Txl (Ref) 20.000 MHz

None Power Max Hold

103.95 dBpV/m

Tx Total

103.95 dBpV/m |

Ref Level 137.06 dBuv/m
® Att 20 dB
TOF "FS1-18"

SWT

Offset 24.50 dB ® RBW 1 MHz
1.01 ms ® VBW 3 IMHz

Channel 157 (5785 MHz)

Mode Auto Sweep Count 100/100

1Rm Avg

130 dep

120 By

110 dy

100 depy,

90 dBy

80 dBy

70 dep

|- 5B

50 dBy

40 By

CF 5.785 GHz

1001 pts 4.0 MHz Span 40.0 MHz

3 Marker Table

M1 1

5.786 798 GHz

94.38 dBpV/m

2 Result Summa

Txi (Ref) 20.000 MHz

None Power Max Hold

1 Tx Total

104.95 dBpV/m
104.95 dnj’!vrp m |

Ref Level 137.06 dBuv/m
® Att
TOF "FS1-18"

20dB SWT

Offset 24.50 dB ® RBW 1 MHz
1.01 ms ® VBW 3 IMHz

Channel 165 (5825 MHz)

Mode Auto Sweep Count 100/100

130 dBpy,

120 dayr

110 dey

100 dBy

90 dy

80 By

70 ey

o

50 dBy

40 By

CF 5.825 GHz

1001 pts 4.0 MHz Span 40.0 MHz

3 Marker Table

1M1 1

5.826 518 GHz

94.68 dBEV/m

2 Result Summal

Txd (Ref) 20.000 MHz

None Power Max Hold

T Total

105.22 dBpV/m
105.22 nBHpr m |
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802.11n HT40:

Ref Level 135.36 dBuv/m
® Att
TOF "FS1-18"

20dB

Channel 151 (5755 MHz)

Offset 2280 dB ® RBW 1 MHz
SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100

130 dBpy,

120 dep

110 deps

100 dBy

90 dBy

80 dBy

70 ey

60 dep

s

50 dB

40 B

CF 5.755 GHz

1001 pts 8.0 MHz, Span 80.0 MHz

3 Marker Table

M1

5.750604 GHz 86.43 dBpvV/m

2 Result Summa

Txi (Ref)

None Power Max Hold

40,000 MHz 99.93 dBpV/m

Tx Total

99.93 dBpV/m |

Ref Level 135.36 dBuv/m

© Att

TOF "FS1-18"

20dB

Channel 159 (5795 MHz)

Offset 2280 dB ® RBW 1 MHz
SWT 1,01 ms ® VBW 3MHz Mode Auto Sweep Gount 100/100

1RmM Avg

130 dep

120 dBy

110 dy

100 dBpy,

90 dBy

80 dBy

70 dep

W

50 dBy

40 dBy

CF 5.795 GHz

1001 pts 8.0 MHz Span 80.0 MHz

M1

3 Marker Table

5.792 522 GHz 92.05 dBpv/m

2 Result Summal

Tl (Ref)

None Power Max Hold

T Total

40,000 MHz 106.23 dBpV/m
106.23 usjﬁwﬁ |

802.11ac VHTS8O0:

Ref Level 137.76 dBuv/m
& Att
TDF "FS1-18"
1 ACLR

20dB

Channel 155 (5775 MHz)

Offset 25.20 dB ® RBW 1 MHz
SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100

130 dey

120 dBy

110 dy

100 dBpy,

90 dBy

80 dBy

70 deyr

50 dB

|60 B/

40 dBy

CF 5.775 GHz

1001 pts 16.0 MHz, Span 160.0 MHz

M1

3 Marker Table

1

5.771 GHz 90.29 dBpV/m

2 Result Summa

Txi (Ref)

None Power Max Hold

80.000 MHz 105.75 dBpV/m

Tx Total

105.75 dBpV/m |
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Conducted Measurement
802.11n HT20:

IC ID: 21152-M2

Channel 149 (5745 MHz)

RefLevel 30.00 dBm Offset 4.50 dB « RBW

1 MHz

Att 32d8 SWT 10lms e VBW 3MHz Mode Auto Sweep Count 100/100 Frequency 5.7450000 GHz
Input 1AC PS Notch  Off
TOF Input? "Cable_50-16-017"
1ACLR ®1Rm Avg
| | M1[1] 4,00 dBm
5.7441210 GHz
20 TH
10
o
-10
-20 df VW\,\’\V\“
a0 d "
_aatpy it el )
e ]
=50 df
-60 df
CF 5.745 GHz 1001 pts 4.0 MHz, Span 40.0 MHz

3 Marker Table
Type | Ref | Trc | X-Value
M1 1 5.744121 GHz
2 Result Summar

| Y-Value
4,00 dBm

Function | Function Result

None
Channel | Bandwidth | Offset | Power | [
Tx1 (Ref) 20.000 MHz 13.89 dBm
Tx Total 13.89 dBm

Channel 157 (5785 MHz)

RefLevel 30.00 dBm  Offset 4.50 dB = RBW 1 MHz
32d8 SWT 1.01ms® VBW 3MHz Mode Auto Sweep Count 100/100 Frequency 5.7850000 GHz
Input 1AC P8 Off  Notch  Off
TOF Input1 "Cable_50-16-017"
1ACLR @1Rm Avg
‘ ‘ | ‘ | ‘ ‘ M1[1] 4.65 dBm
5.7838810 GHz
20 TH
10
o
i
e M/’MW L
deik 1l el h,
-30 d o e UL i
-50
o
CF 5.785 GHz 1001 pts 4.0 MHz, Span 40.0 MHz

3 Marker Table

Type | Ref | Trc | X-Value | Y-value Function | Function Result |
M1 1 5.783881 GHz 4.65 dBm
Re one Powe o
Channel Bandwidth | Offset | Power | [
Txi (Ref) 20.000 MHz 14.83 dBm
Tx Total 14.83 dBm

Channel 165 (5825 MHz)

RefLevel 30.00 dBm Offset 4.50dB « RBW 1 MHz
Att 32dE SWT 1.01ms @ VBW 3MHz Mode Auto Sweep Count 100/100 Frequency 5.8250000 GHz
nput 1AC PS Off Notch Off
TOF Inputl "Cable_S0-16-017"
1ACLR ®1Rm Avg
‘ | ‘ | ‘ M1[1] 5.61 dBm
. 5.8259590 GHz
20 TH
10
o
-100 d
-20
_a0d Ly ey
o
o
-60 d
CF 5.825 GHz 1001 pts 4.0 MHz, Span 40.0 MHz

3 Marker Table
Type | Ref | Trc | X-Value
M1 1 5.825959 GHz

2 Result Summar

¥Y-Vvalue
5.61 dBm

Function | Function Result

None
| Offset |

Channel | Bandwidth Power | |
Txl (Ref)y 20.000 MHz 15.06 dBm
1 Tx Total 15.06 dBm |

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

File No. 80091012-06 Rev_3, page 32 of 52

Rev. No. 6.5, 2021-11-11

The test report merely corresponds to the test sample. It is not permitted to copy extracts of these test results without the written permission of the test laboratory.



CSA
GROUP"

CSA Confidential

FCC ID: 2AHES-M2

802.11n HT4O0:
Channel 151 (5755 MHz)

IC ID: 21152-M2

ReflLevel 28.30 dBm Offset 280 dB « RBW 1 MHz
Att 32d8 SWT 1.01ms @ VBW 3MHz Mode Auto Sweep Count 100/100 Frequency 5.7550000 GHz
Input 1AC PS Off  Netch off
TOF Inputl "Cable_S0-16-017"
1 ACLR @1Rm Avg
M1[1] -3.39 dBm
20 d 5. 7501270 GH
TH
10 d
o
-10
50 d
a0 d
40 d
- M
-60
70 d
CF 5.755 GHz 1001 pts .13 MHz, Span 81.3 MHz
3 Marker Table
Type | Ref | Trc | X-Value Y-Value Function Function Result |
M1 i 5.750127 GHz -3.39 dBm
Re one Powe o
Channel | Bandwidth Offset | Power [
Txi (Ref) 40.000 MHz 10.07 dBm
1 Tx Total 10.07 dBm |

Ref Level 28.30 dBm
32d8 SWT

Input 1AC PS
TOF Input1 "Cable_S0-16-017"

Offset 2.80 dB @ RBW
1.01 ms & VBW 3 MHz

Channel 159 (5795 MHz)

1 MHz

Mode Auto Sweep Count 100/100

Off  Notch Off

Frequency 5.7950000 GHz

1 ACLR

@1Rm Avg

20 d

2.95 dBm
5.7924820 GH:

M1[1]

10

_ind

o0 d

-0 g

v

-40 d

-s0

e d

_70d

CF 5.795 GHz

1001 pts

8.13 MHz,

Span 81.3 MHz

3 Marker Table
Type | Ref | Trc |
M1 1

Channel |
Txl (Ref)

X-Value
5.792482 GHz

Bandwidth
40,000 MHz

| v-value Function

2.95 dBm

Offset | Power

16.15 dBm

Function Result |

1 Tx Total

16.15 dBm

802.11ac VHTS80:

Channel 155 (5775 MHz)

RefLevel 30.70dBm Offset 5.20dB « RBW 1 MHz
32d5 SWT 1.01ms® VBW 3MHz Mode Auto Sweep Gount 63/100 Frequency 5.7750000 GHz
Input 1AC PS8 Off  Notch Off
TDF Inputi "Cable_50-16-017"
L ———————————————————
M1[1] -6.78 dBm
5.772600 GHz
20
10 d
0d
-10d
-20d
a0 d
_and
5o o "
L ]
-60 d
CF 5.775 GHz 1001 pts 16.0 MHz Span 160.0 MHz
3 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 i 5.7726 GHz -6.78 dBm
2 Result Summary None Power Max Hold
Channel | Bandwidth | Offset | Power |
Txl (Ref) £0.000 MHz 9.50 dBm
Tx Total 9.50 dBm
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5.5 Undesirable emission
For test instruments and accessories used see section 6 Part SER 2 and SER 3.

5.5.1 Description of the test location

Test location:
Test location:

Test distance:

OATS 1
Anechoic chamber 1

3m

5.5.2

Setup f < 1000 MHz

Setup f > 1000 MHz

T

" |
T A SRR R

")
i d
i 4
¢
£

T

\
't
-
=
5§
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Photo documentation of the test set-up
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5.5.3 Applicable standard

According to FCC Part 15E, Section 15.407(b)(4)(i):

All emissions shall be limited to a level of —27 dBm/MHz at 75 MHz or more above or below the band edge increasing
linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below the band edge
increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or
below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

5.5.4 Description of Measurement

Unwanted emission is measured with the setup set out in ANSI C63.10, item 12.7. The plots show the general limit
average 54 dBuV/m and the peak limit for out of band emission -27 dBm/MHz (68.2 dBuV/m).This way we are able
to verify the undesirable limit and the general limit within the restricted bands in one plot.

If the emission level of the EUT in peak mode complies with the average limit then testing will be stopped and peak
values of the EUT will be reported, otherwise, the emission will be measured in average mode again and reported.
Up from 8 GHz a HP filter is used. A conversion EIRP to Field strength is done with the formula which applies at 3 m
measurement distance only.

EIRP  FS 4957
dBm n '
dB(m)
Spectrum analyser settings:
f <1000 MHz
RBW: 120 kHz Detector: Peak
f> 1000 MHz
RBW: 1 MHz VBW: 3 MHz Detector: Peak Sweep time: Auto Trace mode: max. hold
55,5 Test result
f <1000 MHz
Reading | Reading | Correct. | Correct. Level Level - .
Fre(:lta/ll:_'ezr;cy Vert. Hor. Vert. Hor. Vert. Hor. (dll_;>m\1/I/tm) [zlc;rg)lt
(dBuv) (dBuv) (dB) (dB) (dBpVvI/m) | (dBuVv/m) H
35.00 16.8 3.3 16.2 17.2 33.0 20.5 40.0 -7.0
86.00 8.3 1.6 13.8 13.3 22.1 14.9 40.0 -17.9
115.00 4.3 2.5 16.9 16.1 21.2 18.6 43.5 -22.3
210.00 13.5 9.8 17.3 16.8 30.8 26.6 435 -12.7
690.00 0.9 -1.6 29.5 30.1 30.4 28.5 46.0 -15.6
914.00 8.8 2.7 33.0 334 41.8 36.1 46.0 -4.2
dBpv/m = |_imit line (Frequency range: 30 - 1000 MHz) x Level Vert. dBpuvim + Level Hor. dBpV/m
50 FCC Part 15.209 Class B
40 J X
X X
30 X
N ¥
X x
20 =+ T
10
0
0 f[MHz] 200 400 600 800 1000
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f> 1000 MHz
CH149, 802.11n HT20
Band Edges
Ref Level 127.00 dBLv/m ® RBW 1 MHz
® Att 20 dB & SWT 100 ms ® VBW 3 MHz Mode Sweep Count 300/300
TDF "FS1-18"

1 Frequency Sweep

120 depy

110 dBpY/m

fseR_u-nis b4
100 dep, AN

90 depv/

1.
e 1
v 2] \\

60 dBpY/m
Mv’ M10 ./'f
i 12/54,000 dBph/im

Ty

g o, Mo, M11
50 depvs \M\M\W hppnFi: MWWW]WWWWW
40,08 T .5
V4
30 depvy/ "‘3 i
2.7 GHz 1001 pts 20.0 MHz/ 2.9 GHz
2 Marker Table
M1 1 5.746 254 GHz 102.41 dBpV/m
M3 1 5.725 GHz 68.33 dBpV/m
Mi0 2 5.725 GHz 52.65 dBpV/m
MI1 1 5.85 GHz 47.60 dBpV/m
Mi2 2 5.85 GHz 37.24 dBpV/m
1-8 GHz
Ref Level 127.00 dBp\/m @ RBW 1 MHz
® Att 20dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep Count 300/300
TDF "FS1-18"
1 Frequency Sweep
120 dBpv, F
110 dBpv/m
M1
100 dBpv/m [
90 dBpv/ ’
80 dBpv/
fSER NI ! ‘\
60 dBpv/m
H2 54.000 dBph/m i
= dBHVI m Ll o ad dlge Ny Lublgmiogd n“i " e h "u e ! ﬂ ‘ i o
iyl i s L “w y iv4 - po—
= — - " ot T
vi |
Hem [ I - I
1.0 GHz 14001 pts 700.0 MHz/ 8.0 GHz
3 Marker Peak List
1 4.978470 GHz 48,809 dBuv/m 3 7.052820 GHz 51.347 dBuv/m
2 5745910 GHz 101.208 dBuv/m
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8-18 GHz
Ref Level 107.00 dBvW/m “* RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VYBW 3 MHz Mode Sweep Count 300/300
TDF "FS1-18"

1 Frequency Sweep

100 dBpy m

20 depv/m

80 depv/m

70 depv/m

——H1 68,200 deph/m
M1

80 depv/m

2 54.000 dBpv/rd

50 depv/m

ot b it
prostton asomsbinshebu o g N e i e

30 depv/

20 dBpv/

10 dBpv/m
8.0 GHz 20001 pts 1.0 GHz/ 18.0 GHz
3 Marker Peak List

1 11.493 580 GHz 57.647 dBuv/m 3 17.940250 GHz 51.144 dBuv/m
2 16,522 320 GHz 51.474 dBuv/m

2 Marker Table

M1 1 11.493 575 GHz 57.65 dBpV/m
M2 2 11.493 08 GHz 49.67 dBpV/m
18-40 GHz
Ref Level 80.00 dBpW/m @ RBW 1 MHz
@ Att 0dB ® SWT 100 ms & VBW 3 MHz Mode Auto Sweep
TDF "F518-40"

1 Frequency Sweep 1Pk { - 2Rm

M1[1] [54.86 dBpv/m
— 39.031 270 GHz
v/ Mz[2] [50.27 dBpv/m
39.031 270 GHz
70 depy/m
1 68,200 dBpp,/mr
65 dBpv/,
60 dBpY/
M1
b 4
| 55 cBpv/ HZ 54,000 dBpY/m -
50 dBpv/ TRy
o a4 Pk el

i kDR L

L

35 dBpv/m
18.0 GH=z 44001 pts 2.2 GHz/ 40.0 GHz
2 Marker Peak List
1 39.031 270 GHz 54,863 dBuv/m
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CH157, 802.11n HT20

Ref Level 127.00 dBu.v/m

& Att
TDF "FS1-18"

1 Frequency Sweep

120 dBpY,

@ RBW 1 MHz
20dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep Count 300/300

IC ID: 21152-M2

Band Edges

110 dBpy/r
|

JSER_U-MII3
100 dBpY/m

90 depv/m

80 dBpv/!

70 dBpv/

60 dBpv/

™

50 depy/m

A
12 54,000, dB M
o 1o

- M
M‘IU

40 depv/m

30 dBpv/

W3

5.7 GHz

1001 pts 20.0 MHz/ 5.9 GHz

2 Marker Table

M1
M9
M10

5.786 214 GHz

5.725 GHz
5.725 GHz

103.08 dBpV/m
47.64 dBpV/m
36.91 dBpV/m

M11
M12

[STSIN R

5.85 GHz
5.85 GHz

48.07 dBpV/m
37.91 dBpV/m

Ref Level 127.00 dBuv/m

& Atk
TDF "F51-18"

1 Frequency Sweep

120 dBpv/m

® RBW 1 MHz
20 dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep Count 300/300

1-8 GHz

1Pk Max 2R Max

110 dBpY,

100 dBpY,

90 depv/m

80 depv/m

[SER ddr NI

60 depv/m

50 depv/m

HZ 54,000 dBpy/m

ol o ~~‘“"‘l-m i " e e |

o

. L———_

»y
pv/m

1.0GHz

14001 pts 700.0 MHz/ 8.0 GHz

1
z

3 Marker Peak List

4.979970 GHz
5752910 GHz

48,232 dBuv/m 3 5784410 GHz 102.455 dBuv/m
65,530 dBuv/m
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GROUP"

FCC ID: 2AHES-M2 IC ID: 21152-M2

8-18 GHz

Ref Level 107.00 dBpv/m ® RBW 1 MHz

® Atk 0dB & SWT 100 ms ® VBW 3 MHz Mode Sweep Count 300/300
TDF "FS1-18"

1 Frequency Sweep

100 dBpY,

90 depv/

80 dBpv/!

70 depv/m
fSER_U-NII2 M1

60 depv/m i
H2 54.000 deph/m

50 dBpv/

e et i A R g RN I N,
™ - i b

PR, "

30 depv/m

20 depv/m

10 dBpv/m
8.0 GHz 20001 pts 1.0GHz/ 18.0 GHz
3 Marker Peak List

1 11.570070 GHz 61,398 dBpv/m
2 16.562 320 GHz 51.471 dBuv/m

17,356 280 GHz 51.345 dBuv/m
17932750 GHz 51.444 dBuv/m

N

2 Marker Table

M1 1 11.570071 GHz 61.40 dBpV/m
M2 2 11.571 07 GHz 53.31 dBpV/m
18-40 GHz
Ref Level 20.00 dBpw/m @ RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TDF "FS18-40"

1 Frequency Sweep

M1[1] [55.03 dBpv/m
75 dapw 39,141 770 GHz
i Mz[2] [49.52 dBpv/m
30,141 770 GHz
70 dBpY/m
H1 68.200 dBph/m
65 dBpv/,
60 dBpY/
"vjl
| 55 dBu/ HiZ 54.000 dBpv/m I“'l"
50 dBpv/ o _ ‘ﬁ!‘i‘nmm
’ i
Pty o A

35 dBpv/m
18.0 GHz 44001 pts 2.2 GHz/ 40.0 GHz
2 Marker Peak List
1 39.141 770 GHz 55,025 dBuv/m
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FCC ID: 2AHES-M2 IC ID: 21152-M2

CH165, 802.11n HT20

Band Edges
Ref Level 127.00 dBu\/m @ RBW 1 MHz
® Att 20dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep Count 300/300
TDF "FS1-18"

1 Frequency Sweep

120 dBpY,

110 dBpy/r
|

(o deuvim g
90 dBpv/m

80 dBpw/ A// \\
70 dBpv/ M / \

60 dBpv/, UJ“‘F
12 54,000 dBul/m W’L e MM"""MM
50 depv/m Mo e L v e
40 dBpv/m M0 NN
¥ —
) V4
30 depvy "‘3 i
5.7 GHz 1001 pts 20.0 MHz/ 5.9 GHz
2 Marker Table
M1 1 5.823 976 GH:z 103.43 dBpV/m
M3 1 5.725 GHz 46.12 dBpV/m
M10 2 5.725 GHz 36.28 dBpV/m
M1l 1 5.85 GHz 64.24 dBpV/m
f1 2 2 5.85 GHz 48.58 dBpV/m
1-8 GHz
Ref Level 127 .00 dBLv/m @ RBW 1 MHz
® Att 20 dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep Count 300/300
TDF "FS1-18"
1 Frequency Sweep
120 dBpv/m ﬂ
110 dBpY, / oIy
100 dBpY, ‘ 'l
90 depv/m ’
80 depy/m
f=ER g NI !
60 depv/m
Hz 54.000 depv/m 1
50 cepv/m " 7P TR _ij« TrewTT T
IRVTR PR R " 4 \ N i L Sl
WRERL ARSI oy P o ——r—_
MWW
1.0 GHz 14001 pts 700.0 MHz/ 8.0 GHz
3 Marker Peak List
1 4.830480 GHz 48,632 dBuv/m 3 6.994 820 GHz 50,765 dBuv/m
2 5.826910 GHz 102,945 dBuv/m
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FCC ID: 2AHES-M2

Ref Level 107.00 dBpv/m
® Att
TDF "FS1-18"

0dB & SWT 100 ms ® VBW 3 MHz

1 Frequency Sweep

® RBW 1 IMHz

8-18 GHz

Mode Sweep

IC ID: 21152-M2

Count 300/300

100 dBpy/m

20 depv/m

80 depv/m

70 dBpv/

[SER_L-NIIZ

M1

60 B/

50 B/

HZ 54.000 dBuI\//m

o

" Ly

gl

30 depv/

b -

PRI e L

s

L L T

20 depv/!

10 dBpv/m

8.0 GHz

20001 pts

1.0GHz/ 18.0 GHz

3 Marker Peak List

11.648 570 GHz
16.535320 GHz

60,965 dBuv/m
52,046 dBpv/m

17.484780 GHz 52.428 dBuv/m
17,979 250 GHz 51.217 dBuv/m

N

2 Marker Table

M1
112

1 11.648 568 GHz
2 11.65207 GHz

60,97 dBpV/m
52.88 dBpV/m

Ref Level 80.00 dBLv/m
& Atk
TDF "FS18-40"

0dB ® SWT 100 ms & VBW 3 MHz

1 Frequency Sweep

75 depv/m

* RBW 1 MHz

18-40 GHz

Mode Auto Swesp

1Pk < 2Rm Max
M1[1] [54.90 dBpv/m
39.024 770 GHz

70 dBpv/

M2[2] |50.22 dBpv/m
39.024 770 GHz

H1 68,200 dBpy

85 depv/m

80 depv/m

55 depv/m

50 depv/m

H2 54.000 dBp,/mr

35 B/

o ekl Pt o, o
P AN (BT T TR

T S CTHIY P S |

18.0 GHz

44001 pts

2.2 GHz/ 40.0 GHz

1

2 Marker Peak List

39.024770 GHz

54.898 dBpv/m
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FCC ID:

CH151, 802.11n HT40

2AHES-M2

IC ID: 21152-M2

Band Edges
Ref Level 127.00 dBpv/m @ RBW 1 MHz
® Atk 20 dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep Count 300/300
TDF "FS1-18"
1 Frequency Sweep
120 dBpv/m
110 dBpv/m
| \
fSER_U-NIT3
100 dBp/m 141
v
|
90 depv [t
80 dBpv/ /fﬂﬂ \Wr\\
70 dBpv/ f/ \\
O ST
80 dBpY, — ]
Nlm.oz 54.000 deph/m \ NM'\W
L coym = A= o by I
B TUC WA VYR YRewTS L TR DTS ST ETRSIOY B
Ab’ﬁﬁ/ iz
i IR—
V4
30 dBpvm — }
5.7 GHz 1001 pts 20.0 MHz/ 5.9 GHz
2 Marker Table
M1 1 5.752647 GH:z 95.31 dBpV/m
M2 2 5.722 68 GHz 52.42 dBpV/m
M3 1 5.725 GHz 62.17 dBpV/m
Mi0 2 B z 51.31 dBpV/m
M1i1 1 5.85 GHz 47.82 dBpV/m
1412 2 5.85 GHz 37.82 dBpV/m

Ref Level 127.00 dBLv/m
& Atk
TDF "FS1-18"

1 Frequency Sweep

120 dBpv/m

1-8 GHz

® RBW 1 MHz
20dB & SWT 100 ms & VBW 3 MHz

Mode Sweep

Count 300/300

1Pk Max -~ 2Rm Max

110 dBpY,

100 dBpY,

90 depv/m

80 depv/m

[SER ddr NI

80 depv/m

H2 54,000 dBpp/m

50 dBpv/!

Ll

PR | mﬂ T

o o

Ll

T

L R—_

45§W' —
it

ol
pY/ M i

1.0GHz

14001 pts

700.0 MHz/

8.0 GHz

3 Marker Peak List

1 4,998 960 GHz
2 5756910 GHz

48,673 dBuv/m 3
94,447 dBv/m

7.934750 GHz

50.401 dBuv/m
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GROUP"

FCC ID: 2AHES-M2 IC ID: 21152-M2

8-18 GHz

Ref Level 107.00 dBpi//m ® RBW 1 MHz
& Att 0OdE & SWT 100 ms & VBW 3 VMHz Mode Swesp Count 300/300
TDF "FS1-18"

1 Frequency Sweep

100 dBpY m

20 depv/m

80 dBpv/!

70 depv/m
JSER_U-MIT3

60 B/

HZ 54,000 dBp

50 dBpY/m | WW‘W Iﬂ"i
M ik

o i aiabis b ki L i e "
oM el Ty G W O g T
30 depy/m
20 depy/m
10 depy,
8.0 GHz 20001 pts 1.0 GHz/ 18.0 GHz

3 Marker Peak List

1 16.532320 GHz 51.597 dBpv/m 2 17.924750 GHz 51.525 dBuv/m

2 Marker Table

M1 1 16.532 323 GHz 51.60 dBpV/m
18-40 GHz
Ref Level 80.00 dBLY/m @ RBW 1 MHz
@ Att 0dB ® SWT 100 ms @ VBW 3 MHz Mode Auto Sweep
TDF "FS18-40"

1 Frequency Sweep

M1[1] (54.90 dBpv/m
75 dBpv/ 39.007 770 GHz
e M2[2] |50.13 dBpV/m
39.007 770 GHz
70 depy/m
1 68,200 dBpp,/mr
65 depv/)
60 dBpv/m
ML
55 dBpv/) i
— HZ 54,000 dBp'/mr
50 depv/
e ‘J‘MM""

ikl g

POy

M R i TW,,WWM

35 dBpv/m
18.0 GHz 44001 pts 2.2 GHz/ 40.0 GHz
2 Marker Peak List
1 39.007 770 GHz 54,900 dBuv/m
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FCC ID: 2AHES-M2 IC ID: 21152-M2

CH159, 802.11n HT40

Band Edges
Ref Level 127.00 dBp\/m @ RBW 1 MHz
® Att 20dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep Count 300/300
TDF "FS1-18"

1 Frequency Sweep

120 dBpv/m

110 dByv/m

| M1 \
e _U-nms Y

100 dep, . _\
90 depv/i j/ 7 \\
80 depv

70 depv/m J w / \ \\%Wn
I

50 uauv?.‘ r A, ‘W“
At 54,000 ey
Mz] mio [ b,
50 dBpv/m v M2 b

b=

IR S

40 depv/

30 depvy, 2 }

5.7 GHz 1001 pts 20.0 MHz/ 5.9 GHz
2 Marker Table

M1

Mz

M9
M10
M11
M12

5.804 595 GHz 101.11 dBpV/m
5.717 48 GHz 48.19 dBpV/m
5.725 GHz 61.24 dBpV/m
5.725 GHz 47.69 dBpV/m
5.85 GHz 61.01 dBpV/m

5.85 GHz 47.01 dBpV/m

B B[ e

1-8 GHz

Ref Level 127.00 dBpi//m ® RBW 1 MHz
® Att 20dE ® SWT 100 ms ® VBW 3 VMHz Meode Swesp Count 300/300
TDF "FS1-18"

1 Frequency Sweep 1Pk Max — 2Rm Max

120 dBpy/m ﬂ

110 dBpv/ / N_Il\

100 dBpY ’ p

90 dBpv/ ’

80 dBpv/! ‘

ISER 3T ; |

80 depv/m ‘J

54.000 dBpivfm
50 dBpv/ 1 wﬂ* Fiﬂ
VPRI YT e oy ’
T b,

APtk haial "
el L FROR R " v
W T
B,
1.0 GHz 14001 pts 700.0 MHz/ 8.0 GHz
3 Marker Peak List

it

1 5.804410 GHz 102,545 dBuv/m 2 7.040320 GHz 50.559 dBuv/m
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FCC ID:

Ref Level 107.00 dBpv/m
® Atk
TDF "FS1-18"

1 Frequency Sweep

2AHES-M2

@ RBW 1 MHz
0dB & SWT 100 ms ® VBW 3 MHz

8-18 GHz

Mode Sweep

IC ID: 21152-M2

Count 300/300

100 dBpY,

90 depv/

80 dBpv/!

70 depv/m

JSER_U-MITZ

M1

80 depv/m

50 depv/m

&4.000 dBuIV/rr

kil Yo

30 dBpv/

Sy

20 depv/m

10 dBpY,

8.0 GHz

20001 pts

1.0 GHz/

18.0 GHz

3 Marker Peak List

1 11.600570 GHz
2 16.543 820 GHz

61.990 dBpv/m
51.707 dBpv/m

17.370280 GHz

52.749 dBuv/m

11.600 57 GHz
11.592 57 GHz

61.99 dBpV/m
53.40 dBpV/m

Ref Level 80.00 dBuv/m

& Atk
TDF "FS18-40"

1 Frequency Sweep

75 B/

= RBW 1 MHz
0dB ® SWT 100 ms & VBW 3 MHz

18-40 GHz

Mode futo Sweep

1Pk Max 2R Max
M1[1] [54.56 dBpV/m
39.178 270 GHz

M2[2] |47.69 dBpY/m
39,178 270 GHz

70 dBpv/

H1 66.200 dBpy/m

85 depv/m

80 depv/m

55 depv/m

50 depv/m

H2 54.000 dep,

LM Lt

35 depv/m

18.0 GHz

44001 pts

2.2 GHz/

40,0 GHz

2 Marker Peak List

1 20,003 200 GHz
2 34.110880 GHz

47.100 dBuv/m
51.001 dBuv/m

39.178270 GHz 54,561 dBpv/m
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FCC ID: 2AHES-M2

CH155, 802.11ac VHT80

Band Edges

Ref Level 127.00 dBpv/m ® RBW 1 MHz
@ Att 20dB & SWT 100 ms ® VBW 3 MHz Mode Sweep

TDF "FS1-18"

1 Frequency Sweep

IC ID: 21152-M2

Count 300/300

120 dBpY,

110 dBpy/n
|

[SER_U-NIT3

100 dBpY/m

90 depv/m

80 dBpv/! /7
70 dBpv/

60 B/ =

XM 54,000 dep/m
el

L

40 depv/m

30 depv/m i

2.7 GHz

1001 pts

20.0 MHz/ 5.9 GHz

2 Marker Table

5.773 027 GHz
5.72248 GHz
5.725 GHz

M1
M2
M10
M11
[M12

SN TSE

5. z
5.85 GHz

98.77 dBpV/m
53.43 dBpV/m
50.66 dBpV/m

.06 dBpY/m
44,56 dBpV/m

1-8 GHz

Ref Level 127.00 dBu\/m @ RBW 1 MHz
® Att 20dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep

TDF "FS1-18"

1 Frequency Sweep

Count 300/300

1Pk Max - 2Rm Max

120 dBpY,

110 dBpy/m

100 dBpy/m

90 depv/

80 depv/m

[SER I NITR

168200 dBpp

60 B/

2 54,000 dBpt/m

50 depv/m

’ . ™ i

40

s

i g ey J.u.‘ujiﬁ
Wy dobaal
v

- “ﬁ‘——- g Py

14001 pts

700.0 MHz/ 8.0 GHz

3 Marker Peak List

1 5776910 GHz

98.018 dBuv/m 2

7.870760 GHz 51.070 dBuv/m
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FCC ID: 2AHES-M2 IC ID: 21152-M2

8-18 GHz

Ref Level 107.00 dBpv/m ® RBW 1 MHz

® Atk 0dB & SWT 100 ms @ VBW 3 MHz Mode Sweep Count 300/300
TDF "FS1-18"

1 Frequency Sweep 1Pk Max - 2Rm Max

100 dBpY,

90 depv/

80 depv/m

70 depv/m

——H1 68,200 dBUM/rm

80 depv/m

2 54.000 dBpY,
|

50 dBpv/

30 depv/

20 depv/m

10 dBp,
8.0 GHz 20001 pts 1.0 GHz/ 18.0 GHz
3 Marker Peak List

1 16.536 820 GHz 51.204 dBpv/m 2 17.908 750 GHz 51.572 dBuv/m

2 Marker Table

M1 1 17.908 755 GHz 51.57 dBpVv/m
18-40 GHz
Ref Level £0.00 dBpi/m ® RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TDF "FS18-40"
1 Frequency Sweep 2Rm Max
M1[1] |55.25 dBp¥/m
75 dapv/ 39.150270 GHz
R M2[2] [50.67 dBpY/m
39.150270 GHz
70 dBpv/m
1 68.200 dBp/m
65 dBpv/
60 dBpY/m
M1
H
| 55 denv FiZ 54,000 dBpv/m AT
50 dBpv/m ‘
. | T B
T i e

35 B/

18.0 GHz 44001 pts 2.2 GHz/ 40.0 GHz
2 Marker Peak List

1 39.150270 GHz 55.252 dBuv/m

Limit according to FCC Part 15E, Section 15.407(b)(2) for undesirable emissions:

Operating Frequency range Limit Peak, EIRP | Limit Peak | Limit RMS

MHz dBm/MHz dB(uV/m) dB(uV/m)
5470 — 5725 -27.0 68.2 54
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FCC ID: 2AHES-M2

Limits according to FCC Part 15C, Section 15.209(a):

IC ID: 21152-M2

The test report merely corresponds to the test sample. It is not permitted to copy extracts of these test results without the written permission of the test laboratory.

Frequency Field strength of spurious emissions Measurement distance
(MHz) (LV/m) dB(uVv/m) (metres)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30 30 29.5 30
30 - 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
Above 960 500 54 3
Restricted bands of operation FCC Part 15C, Section 15.205:
MHz MHz MHz GHz
0.090 - 0.110 16.42 — 16.423 399.9 - 410 45-5.15
0.495 - 0.505 16.69475 — 16.69525 608 — 614 5.35-5.46
2.1735 —2.1905 16.80425 — 16.80475 960 — 1240 7.25-7.75
4.125-4.128 25.5 — 25.67 1300 — 1427 8.025-8.5
4.17725 -4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 — 1646.5 9.3-9.5
6.215 - 6.218 74.8-75.2 1660 — 1710 10.6 —12.7
6.26775 — 6.26825 108 —121.94 1718.8 —1722.2 13.25-13.4
6.31175 — 6.31225 123 -138 2200 — 2300 14.47 - 145
8.291 — 8.294 149.9 — 150.05 2310 — 2390 15.35-16.2
8.362 — 8.366 156.52475 — 156.52525 2483.5 — 2500 17.7-214
8.37625 — 8.38675 156.7 — 156.9 2690 — 2900 22.01 — 23.12
8.41425 — 8.41475 162.0125 — 167.17 3260 — 3267 23.6 —24.0
12.29 — 12.293 167.72 - 173.2 3332 — 3339 31.2-31.8
12.51975 — 12.52025 240 — 285 3345.8 — 3358 36.43-36.5
12.57675 - 12.57725 322 -3354 3600 — 4400 Above 38.6
Restricted frequency bands RSS-Gen, Table 6:
MHz MHz MHz GHz
0.090 - 0.110 12.57675 - 12.57725 399.9 -410 7.250 - 7.750
0.495 - 0.505 13.36 - 1341 608 - 614 8.025 — 8.500
2.1735 - 2.1905 16.42 - 16.423 960 - 1427 9.0-9.2
3.020 - 3.026 16.69475 - 16.69525 1435 -1626.5 9.3-95
4.125-4.128 16.80425 - 16.80475 1645.5 - 1646.5 10.6-12.7
4.17725 - 4.17775 25.5 - 25.67 1660 - 1710 13.25-13.4
4.20725 - 4.20775 37.5-38.25 1718.8 - 1722.2 14.47 - 14.5
5.677 - 5.683 73-74.6 2200 - 2300 15.35-16.2
6.215-6.218 74.8-75.2 2310 - 2390 17.7-21.4
6.26775 - 6.26825 108 — 138 2483.5 - 2500 22.01 -23.12
6.31175 - 6.31225 149.9 - 150.05 2655 - 2900 23.6 - 24.0
8.291 - 8.294 156.52475 - 156.52525 3260 — 3267 31.2-31.8
8.362 - 8.366 156.7 - 156.9 3332 - 3339 36.43 - 36.5
8.37625 - 8.38675 162.0125 - 167.17 3345.8 - 3358 Above 38.6
8.41425 - 8.41475 167.72 - 173.2 3500 - 4400
12.29 - 12.293 240 — 285 4500 - 5150
12.51975 - 12.52025 322 - 335.4 5350 - 5460
The requirements are FULFILLED.
Remarks: The measurement was performed from 9 kHz up to 40 GHz. Only the worst case of the plots are

listed in horizontal antenna orientation.
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5.6 Frequency stability
For test instruments and accessories used see section 6 Part MB.

5.6.1 Description of the test location

Test location: Shielded Room S6

5.6.2 Photo documentation of the test setup

5.6.3 Applicable standard
According to FCC Part 15E, Section 15.407(g):

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission is maintained
within the band of operation under all conditions of hormal operation as specified in the user’'s manual.

5.6.4 Description of Measurement

This test is performed over variations in temperature and voltage. The offset of the signal centre frequency from the
nominal channel frequency is measured at one channel in the operating frequency bands under following conditions:
1. Supply voltage from 4.25 Voc to 5.75 Vbc at normal temperature.
2. Extreme temperature from -20°C to 50 "C at nominal voltage.

5.6.5 Test result

Note:
- Frequency offset is constant over time
at respective temperatures.

CH165 5825 - EUT performs instant restart when TX

is started at 4.25 V.

CH165 5825

4.25 -

40| -269 500 25
30 -228 575  -1.9
20 2.5
10 8.8

0 18.1
-10 21.7
-20 1.2
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FCC ID: 2AHES-M2

Limit according to FCC Part 15, Section 15.407(9):

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission is maintained
within the band of operation under all conditions of normal operation as specified in the user's manual.

The requirements are FULFILLED.

Remarks:

IC ID: 21152-M2
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5.7 Antenna application

5.7.1 Applicable standard

According to FCC Part 15C, Section 15.203:

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

5.7.2 Antennarequirements

According to FCC Part 15E, Section 15.407(a):

The conducted output power limit specified in paragraph (a) of 15.407 is based on the use of antennas with directional
gains that do not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from intentional radiator shall be reduced below the stated values in paragraph (a)(1), (a)(2) and (a)(3)
of this section, as appropriate, by the amount in dB that the directional gain of the antenna exceeds the effective
value.

Remarks: No power reduction results using the listed antennas in combination with the mentioned power
setting.
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6 USED TEST EQUIPMENT AND ACCESSORIES

FCC ID: 2AHES-M2

IC ID: 21152-M2

All test instruments used are calibrated and verified regularly. The calibration history is available on request.

Test ID
A4

CPC3

CPC3

CPR3

MB

SER 2

SER 3

Model Type
BAT-EMC 3.21.0.24
ESCI

ESH2-7Z5
N-4000-BNC
ESH3-7Z2

ESW26 EMI Test Receiver
minibend KR-16
EA-PS 3032-05 B

ESW26
minibend KR-16

FSW43
AMF-6D-01002000-22-10P
3117

BAM 4.5-P

NCD
KK-SF106-2X11N-6,5M
EA-PS 3032-05 B

18N-20

BAT-EMC 3.21.0.24

FSW43 Spectrum Analyser
WK-340/40
KK-SF104-11SMA-11N-2M
minibend KR-16

FSP 30 Spectrum Analyser
VULB 9168

NW-2000-NB
KK-EF393/U-16N-21N20 m
KK-SD_7/8-2X21N-33,0M
EA-PS 3032-05 B

50F-003 N 3 dB

FSW43
AMF-6D-01002000-22-10P
LNA-40-18004000-33-5P
3117

BBHA 9170

WHKX 7.5/18G-8SS

BAM 4.5-P

NCD
KK-SF106-2X11N-6,5M
EA-PS 3032-05 B
KMS116-GL140SE-KMS116
BAT-EMC 3.21.0.24

CSA Group Bayern GmbH
Ohmstrasse 1-4 - 94342 STRASSKIRCHEN - GERMANY
Tel.: +49(0)9424-94810 - Fax: +49(0)9424-9481440

Equipment No.
01-02/68-13-001
02-02/03-15-001
02-02/20-05-004
02-02/50-05-138
02-02/50-05-155

02-02/03-17-002
02-02/50-16-014
02-02/50-20-008

02-02/03-17-002
02-02/50-16-017

02-02/11-15-001
02-02/17-15-004
02-02/24-05-009
02-02/50-17-024
02-02/50-17-025
02-02/50-18-016
02-02/50-20-008
02-02/50-21-009
02-02/68-13-001

02-02/11-15-001
02-02/45-05-001
02-02/50-14-003
02-02/50-16-014

02-02/11-05-001
02-02/24-05-005
02-02/50-05-113
02-02/50-12-018
02-02/50-15-028
02-02/50-20-008
02-02/50-21-010

02-02/11-15-001
02-02/17-15-004
02-02/17-20-002
02-02/24-05-009
02-02/24-05-013
02-02/50-07-010
02-02/50-17-024
02-02/50-17-025
02-02/50-18-016
02-02/50-20-008
02-02/50-20-026
02-02/68-13-001

Next Calib.

21/06/2022
31/10/2022

13/11/2022

10/02/2022

10/02/2023

06/04/2022

28/06/2022

06/04/2022
05/08/2022

20/12/2022

06/04/2022

28/06/2022
19/05/2023

Last Calib.

21/06/2021
31/10/2019

13/11/2019

10/02/2021

10/02/2022

06/04/2021

28/06/2021

06/04/2021
05/08/2021

20/12/2021

06/04/2021

28/06/2021
19/05/2020
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12/04/2022
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Last Verif.
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07/07/2021

04/02/2021
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