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1. Standards, reference documents and applicable test methods

1. FCC 47 CFR part 15 - Subpart C — §15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz.

2. FCC 47 CFR part 15 - Subpart C — §15.207 Conducted emission limits.

3. FCC 47 CFR part 15 - Subpart C — §15.209 Radiated emission limits; general requirements.

4. FCC OET KDB 558074 D01 DTS Meas Guidance v04 — Guidance for Performing Compliance Measurements
on Digital Transmission Systems (DTS) Operating Under §15.247.

5. RSS-247 Issue 2 — Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-

Exempt Local Area Network (LE-LAN) Devices

RSS-Gen Issue 4 — General Requirements for Compliance of Radio Apparatus.

ANSI C63.10-2013 — American National Standard of Procedures for Compliance Testing of Unlicensed Wireless

Devices.

No

2. General conditions, competences and guarantees

v"Intel Mobile Communications France SAS Wireless RF Lab (Intel WRF Lab) is an ISO/IEC 17025:2005 testing
laboratory accredited by the American Association for Laboratory Accreditation (A2LA) with the certificate number
3478.01.

v Intel Mobile Communications France SAS Wireless RF Lab (Intel WRF Lab) is an Accredited Test Firm recognized
by the FCC, with Designation Number FR0O011.

v Intel Mobile Communications France SAS Wireless RF Lab (Intel WRF Lab) is a Registered Test Site listed by
ISED, with ISED Assigned Code 1000Y.

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.

< s

3. Environmental Conditions

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

Temperature 22°C £ 1°C

Humidity 55% + 10%
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4. Test samples
Sample Control # Description Model Serial # Date of receipt Note
170727-02.501 Module 9461D2W WFM 3413E86B17D7 2017-07-28
170524-02.515 Extender Board PCB00609_01 6092416-442 2017-05-30
#01 - Used for conducted
170220-04.504 AdapterM122165D © | 3p Adapter M2 NIA 2017-04-10 tests
170000-01.504 Laptop Latitude E5470 DMRKMC2 2017-05-10
170727-02.505 Module 9461D2W WFM 3413E86B1809 2017-07-21
Adapter 1216SD to
son 170727-02.511 M2 JIP Adapter M2 N/A 2017-08-09 Used for radiated
170220-02.503 Extender Board PCB00609_01 6092416-446 2017-02-20 tests
170000-01.513 Laptop Latitude E5470 FT6LMC2 2017-04-25
170727-02.502 Module 9461D2W WFM 3413E86B181D 2017-07-28
170524-02.513 Extender Board PCB00609_01 6092416-418 2017-02-20 Used for AC power-
line conducted
#03 emission
170000-01.502 Laptop Latitude E5470 21HTPF2 2017-04-25 measurements
170727-02.512 Adapterl\jzzlesD © | Jfp Adapter M2 N/A 2017-08-09
5. EUT Features
Brand Name Intel® Wireless-AC 9461
Model Name 9461D2W
FCC ID PD99461D2
ISED ID 1000M-9461D2
Software Version 10.1731.0-05646
Driver Version 99.0.28.6
Prototype / Production Production
802.11b/g/n 2.4GHz (2400.0 — 2483.5 MHz)
802.11a/n/ac 5.2GHz (5150.0 — 5350.0 MHz)
Supported Radios 5.6GHz (5470.0 — 5725.0 MHz)
5.8GHz (5725.0 — 5850.0 MHz)
Bluetooth 5 2.4GHz (2400.0 — 2483.5 MHz)
Antenna Information WLAN: Slot antenna. WiFi 2.4GHz & 5GHz BT (DRTU CHAIN A)
6. Remarks and comments
N/A
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7. Test Verdicts summary
7.1. 802.11 b/g/n 2.4GHz
FCC part RSS part Test name Verdict
15.247 (a) (2) | RSS-247 Clause 5.2 (a) | 6dB Bandwidth P
15.247 (b) (3) | RSS-247 Clause 5.4 (d) | Maximum output power and E.I.R.P P
15.247 (e) RSS-247 Clause 5.2 (b) | Power spectral density P
15.247 (d) RSS-247 Clause 5.5 .
15209 RSS-Gen Clause 8.9 Out-of-band Emission (conducted) P
15.247 (d) RSS-247 Clause 5.5 o :
15.209 RSS-Gen Clause 8.9 Out-of-band Emission (radiated) P
15.407 (6) | i d d emissi
15.207 RSS-GEN Clause 8.8 AC power-line conducted emission measurements P
7.2. BLE
FCC part RSS part Test name Verdict
15.247 (a) (2) | RSS-247 Clause 5.2 (a) | 6dB Bandwidth P
15.247 (b) (3) | RSS-247 Clause 5.4 (d) | Maximum output power and E.l.R.P. P
15.247 (e) RSS-247 Clause 5.2 (b) | Power spectral density P
15.247 (d) RSS-247 Clause 5.5 _
15.209 RSS-Gen Clause 8.9 Out-of-band Emissions (conducted) P
15.247 (d) RSS-247 Clause 5.5 . .
15209 RSS-Gen Clause 8.9 Out-of-band Emissions (radiated) P
15.407 (6) . .
15.207 RSS-GEN Clause 8.8 AC power-line conducted emission measurements P
P: Pass
F: Fail
NM: Not Measured
NA: Not Applicable
8. Document Revision History
Revision # Date Modified by | Revision Details
A.Sayoud .
Rev. 00 2017/09/01 G Gerbaud First Issue
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Annex A. Test & System Description

Al Measurement System

Measurements were performed using the following setups, made in accordance to the general provisions of FCC
DTS Measurement KDB 558074 D01 DTS Meas Guidance.

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

Conducted Setup

AC/DC
Power
Adapter

Spectrum analyzer

. 10dBATT -

Radiated Setup < 1GHz

Spectrum analyzer

Turn table

FO-046 RF FCC-IC WLAN DTS BLE Test Report_170524 6 of 109
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Radiated Setup 1 GHz — 18 GHz

= ; n o
S Sy AV AV YA |
Radiated Setup > 18 GHz
. CN |

AC power-line conducted emission Setup 150 kHz — 30 MHz

Vertical conducting plane

40cm
B I
EUT
f L
4 i |
B0 cm
B0cm
i | AC power line

LISN & I

Ground plane
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A.2 Test Equipment List
Conducted Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0316 Spectrum analyzer FSV30 103309 Rohde & 2017-01-30 2019-01-30
Schwarz
Radiated Setup-1
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0133 Spectrum analyzer FSV40 101358 Rohde & 2016-04-15 2018-04-15
Schwarz
Log antenna .
0137 30 MHz — 1 GHz 3142E 00156946 ETS Lindgren 2015-12-11 2017-12-11
Horn Antenna .
0139 18 GHz - 26.5 GHz 114514 00167100 ETS Lindgren 2016-03-16 2018-03-16
0135 Semi Anechoic FACT 3 5720 ETS Lindgren | 2016-04-28 2018-04-28
chamber
0530 Measurement EMC32 100623 Rohde & N/A N/A
Software Schwarz
0296 Power Supply 6673A MY41000318 Agilent N/A N/A
0346 Multimeter 34401A US36054685 HP 2016-02-04 2018-02-04
N/A: Not Applicable
Radiated Setup-2
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0420 Spectrum analyzer FSV40 101556 Rohde & 2016-04-15 2018-04-15
Schwarz
Horn antenna .
0138 1 GHz - 6.4 GHz 3117 00152266 ETS Lindgren 2016-03-14 2018-03-14
Double Ridge Horn
0141 Antenna 3117 00157736 ETS Lindgren 2016-04-13 2018-04-13
1 GHz - 18 GHz
0409 PreAmplifier 3117-PA 00157993 ETS Lindgren N/A N/A
0337 Full Anechoic RFD_FA_100 5996 ETS Lindgren 2016-04-28 2018-04-28
chamber
0329 Measurement EMC32 100401 Rohde & N/A N/A
Software Schwarz
N/A: Not Applicable
Radiated Setup - shared equipments
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0014 Power Sensor NRP-Z57 101280 Rohde & 2017-04-25 2019-04-25
Schwarz
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AC power-line conducted emission Setup
ID# Device Type/Model Serial Number Manufacturer Cal. Date Cal. Due Date
0027 Measurement EMC32 1300.7010.02 Rohde & NA NA
software Schwarz

0317 Spectrum Analyzer FSV30 103308 Rohde & 2017-08-05 2019-08-05
Schwarz

0532 LISN ENV216 101321 Rohde & 2016-09-13 2018-09-13
Schwarz

0607 LISN ENV216 101342 Rohde & 2017-09-06 2018-09-06
Schwarz

0538 Transformer Monophase TIMM3.15 Montelem NA NA

0095 Millivoltmeter 2000 4009301 KEITHLEY 2015-10-26 2017-10-26

0624 AC power source 61604 SM135546 CHROMA NA NA

0346 Multimeter 34401A US36054685 HP 2016-02-04 2018-02-04

N/A: Not Applicable

A.3 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 tests <1GHz 3.8
Radiated tests 1GHz - 40 GHz 4.7
AC power-line conducted emission +1.45
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Annex B. Test Results DTS

B.1 Test Conditions

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 spectrum analyzer with the channel
integration method according to point 9.2.2.2 (Method AVGSA-1) of KDB 558074 DO1.

Measured values for adjustment were within +/-0.25 dB from the declared Target values.

2.4GHz DTS & BLE CO”d“f}aelﬂ:?C‘i’éer:)Target
fiag2 (I\Ii\lgvz) Rate Sk (I;Arquz') Syl
1 2412 19.50
7 2442 21.00
802.11b 20 1Mbps 11 2462 17.50
12 2467 17.00
13 2472 15.50
1 2412 17.00
7 2442 19.50
802.11g 20 6Mbps 11 2462 17.00
12 2467 14.00
13 2472 450
1 2412 17.00
7 2442 10.00
802.11n 20 |:|TT£(;)* 11 2462 16.50
12 2467 14.00
13 2472 6.00
3F 2422 14.00
7F 2442 16.00
802.11n 40 e oF 2452 14.50
10F 2457 11.50
11F 2462 4.00
0 2412 9.00
ng‘ggg:gy 2 1Mbps 19 2440 9.00
39 2462 9.50

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:

802.11b > 1Mbps

802.11g > 6Mbps

802.11n20 and 802.11n40 (SISO) > HTO

Alternative channels to the lowest and highest channels per band have been also tested for Band Edge compliance.
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B.2 Test Results Tables

B.2.1 6dB & 99% Bandwidth

Test limits

FCC part RSS part Limits

Systems using digital modulation techniques may operate in the 902-928 MHz,
15.247 (a) (2) RSS-247 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth
Clause 5.2 (a) | shall be at least 500 kHz.

Test procedure

The setup below was used to measure the 6dB & 99% Bandwidth. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

Spectrum analyzer

S B ¥
-u% 10BATT - :

i Laptop
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Results tables

Mode Rate Antenna Channel Fre[:&t'ezr}cy GFI\?HBZ\]N 9?:;’ HE}N

1 2412 10.10 13.72

2442 10.10
802.11b 1Mbps | SISO CHAIN A 11 2462 13.76
12 2467 10.10 13.71
13 2472 10.10 13.40
1 2412 16.80

2442 16.34
802.11g 6Mbps | SISO CHAIN A 11 2462 16.34 16.81
12 2467 16.35 16.77
13 2472 16.34 16.79
1 2412 17.58 17.90

2442 17.58
802.11n20 HTO SISO CHAIN A 11 2462 17.91
12 2467 17.58 17.88
13 2472 17.59 17.93
3F 2422 36.34 36.50

7F 2442
802.11n40 HTO SISO CHAIN A oF 2452 36.19 36.50
10F 2457 36.34 36.46
11F 2462 36.34 36.45
Max Value

See Section B.3.1 and Section B.3.2 for the screenshot results.
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B.2.2 Maximum Output Power and antenna gain

Test limits

Limits

FCC Part 15.247
(b) 3)

(b) The maximum peak conducted output power of the intentional radiator shall not exceed
the following:

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement,
compliance with the one Watt limit can be based on a measurement of the maximum
conducted output power. Maximum Conducted Output Power is defined as the total
transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signaling alphabet when the transmitter is operating at its maximum power
control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is
transmitting at a reduced power level.

(4) The conducted output power limit specified in paragraph (b) of this section is based on
the use of antennas with directional gains that do not exceed 6 dBi.

RSS-247 Clause
5.4 (d)

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and
2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols
in the signalling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power
is the highest total transmit power occurring in any mode.

FO-046 RF FCC-IC WLAN DTS BLE Test Report_170524 13 of 109
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Test procedure

The Maximum Peak Conducted Output Power was measured using the channel integration method as authorized in
chapter 2.0 “Power limits, definitions and device configuration” of FCC KDB 558074 DO1.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted
power. The declared maximum antenna gain is 3.24dBi.

The setup below was used to measure the maximum conducted output power. The antenna terminal of the EUT is

connected to the spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF
path loss.

Spectrum analyzer

) | ?

w{ 100BATT =

Laptop
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Results tables

Maximum peak conducted output power

$18) o | B9 | mera Me""éﬂi?[,;é‘%z‘é’é‘fte‘* BRP | B | Corilsed
1 2412 SISO A 22.09 2533 | 341.19 161.81
al ol 7 2442 SISO A 24.17 27.41 | 550.81
R S| 1 | 22 SISO A 20.43 2367 | 23281 110.41
8 | 7 12 | 267 SISO A 20.11 2335 | 216.27 102.57
13 | 2472 SISO A 18.33 2157 | 14355 68.08
1 2412 SISO A 25.45 2860 | 739.61 350.75
o| o | 7 2442 SISO A 28.25 3149 | 1409.29
R S| 1 | e SISO A 25.35 2859 | 72277 342.77
8 | ° [ 12 | 267 SISO A 2253 2577 | 377.57 179.06
13 | 2472 SISO A 4.23 7.47 5.58 2.65
1 2412 SISO A 25.30 2854 | 714.50 338.84
Q 7 2442 SISO A 28.00 3124 | 133045
§ Sl n 2462 SISO A 25,21 28.45 | 699.84 331.89
= 12 | 2467 SISO A 22,52 2576 | 376.70 178.65
13 | 2472 SISO A 2.60 5.84 3.84 1.82
3F | 2422 SISO A 22.70 2594 | 392.64 186.21
S 7F | 2442 SISO A 24.45 27.60 | 587.49
g S| o | 245 SISO A 23.11 26.35 | 43152 204.64
S 10F | 2457 SISO A 19.78 2302 | 200.45 95.06
11F | 2462 SISO A 12.29 15.53 35.73 16.94
Max Value
Min Value

FO-046 RF FCC-IC WLAN DTS BLE Test Report_170524 15 of 109



( intel)
Test Report N° 170727-02.TR04 Rev. 00

Maximum (Average) conducted output power*

Maximum**
2 I3 Freq '\/zﬁ?géeed (average) EIRP Ac\JIE:SSte
§ &rs CH [MHz] Antenna conducted conducted output [dBm] Power
power [dBm] F[)(;)I;Vrﬁ]r [mW]
1 2412 SISO A 19.48 19.48 22.72 88.72
o ” 7 2442 SISO A 21.14 21.14 24.38 130.02
i é- 11 2462 SISO A 17.27 17.27 20.51 53.33
& - 12 2467 SISO A 17.08 17.08 20.32 51.05
13 2472 SISO A 15.28 15.28 18.52 33.73
1 2412 SISO A 16.99 16.99 20.23 50.00
o " 7 2442 SISO A 19.25 19.25 22.49 84.14
i -é- 11 2462 SISO A 16.83 16.83 20.07 48.19
8 © 12 2467 SISO A 14.01 14.01 17.25 25.18
13 2472 SISO A -4.33 -4.33 -1.09 0.37
1 2412 SISO A 16.84 16.84 20.08 48.31
I 7 2442 SISO A 19.20 19.20 22.44 83.18
:C! E 11 2462 SISO A 16.61 16.61 19.85 45.81
% 12 2467 SISO A 13.95 13.95 17.19 24.83
13 2472 SISO A -5.99 -5.99 -2.75 0.25
3F 2422 SISO A 13.91 14.08 17.32 25.57
= 7F 2442 SISO A 15.68 15.85 19.09 38.43
:'C! E 9F 2452 SISO A 14.32 14.49 17.73 28.10
% 10F 2457 SISO A 11.25 11.42 14.66 13.86
11F 2462 SISO A 3.75 3.92 7.16 2.46

* Maximum (average) conducted output power are shown for indicative purpose only.
** Duty cycle compensated

See Section B.3.3 for the screenshot results.
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B.2.3 Power Spectral Density

Test limits

FCC part RSS part Limits

For digitally modulated systems, the power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8 dBm in any
15.247 (e) RSS-247 3 kHz band during any time interval of continuous transmission. This power

' Clause 5.2 (b) | spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted
output power shall be used to determine the power spectral density.

Test procedure

The peak power spectral density level in the fundamental emission was measured using the Method PKPSD
(peak PSD) according to point 10.2 of KDB 558074 D01 DTS Meas Guidance. This method was used for 802.11b,
802.11g, 802.11n20 an 802.11n40 modes.

The setup below was used to measure the power spectral density. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

AC/DC
Power
Adapter

Spectrum analyzer

~ 10dBATT - -

Laptop
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Mode Rate Channel Fr?&t'ezr}cy Antenna PSD Peak [dBm]
1 2412 SISO CHAIN A -3.08
7 2442 SISO CHAIN A -1.65
802.11b 1Mbps 11 2462 SISO CHAIN A -5.36
12 2467 SISO CHAIN A -5.57
13 2472 SISO CHAIN A -7.31
1 2412 SISO CHAIN A -7.42
7 2442 SISO CHAIN A -4.86
802.11g 6Mbps 11 2462 SISO CHAIN A -7.82
12 2467 SISO CHAIN A -10.32
13 2472 SISO CHAIN A -29.00
2412 SISO CHAIN A -6.85
2442 SISO CHAIN A -4.93
802.11n20 HTO 11 2462 SISO CHAIN A -7.33
12 2467 SISO CHAIN A -10.33
13 2472 SISO CHAIN A -29.87
3F 2422 SISO CHAIN A -13.23
TF 2442 SISO CHAIN A -11.73
802.11n40 HTO 9F 2452 SISO CHAIN A -11.90
10F 2457 SISO CHAIN A -15.23
11F 2462 SISO CHAIN A -23.08
See Section B.3.4 for the screenshot results.
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B.2.4 Out-of-band emission (conducted)
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Test Limits
FCC part RSS part Limits
In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
RSS-247 frequency power that is produced by the intentional radiator shall be at least 20
15.247 (d) Clause 5.5 dB below that in the 100 kHz bandwidth within the band that contains the highest
' level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits.
Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a):
Freq Range Field Stregth Field Stregth Meas. Distance
(MHz) (rV/m) (dBuv/m) (m)
30-88 100 40 3
88-216 150 435 3
216-960 200 46 3
15.209 RSS-Gen Above 960 500 54 3
Clause 8.9

The emission limits shown in the above table are based on measurements
employing CISPR quasi-peak detector except for the frequency bands 9-90 kHz,
110-490 kHz and above 1000 MHz. Radiated emission limits in these three bands
are based on measurements employing an average detector.
For average radiated emission measurements above 1000 MHz, there is also a
limit specified when measuring with peak detector function, corresponding to 20
dB above the indicated values in the table.

Test procedure

The setup below was used to measure the out-of-band emissions. The antenna terminal of the EUT is connected to the
spectrum analyzer through an attenuator, and the spectrum analyzer reading is compensated to include the RF path

loss.

The Band Edge High, was measured using the method according to point 13.3 (Integration Method) of KDB 558074
D01 DTS Meas Guidance v04.

In case of Band Edge measurements falling in restricted bands, the declared Antenna Gain is also compensated in the
graph. The declared maximum antenna gain is 3.24dBi.

For Band Edge measurements falling in restricted bands, the following limits in dBm were applied for the average
detector after the conversion from the limits detailed above in dBuV/m, according to FCC 47 CFR part 15 - Subpart C —
§15.209(a). The limits in dBm for peak detector are 20dB above the indicated values in the table.

§15.209(a) Converted values
Distance Field strength Field strength Power
Freq Range (MHz) (m) (microvolts/meter) (dB microvolts/meter) (dBm)
Above 960 3 500 54.0 -41.2

FO-046 RF FCC-IC WLAN DTS BLE Test Report_170524
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The setup below was used to measure the out-of-band emissions. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

Spectrum analyzer

Laptop
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Note: these PSDreak vValues are shown just as a reference for the compliance of the Out-of-band Measurements only.
Thus the RBW used for these measurements was 100kHz.

Mode Rate Igﬂuet)?;g)r/ilci: Channel Fre[zhc;IT_'ezr}cy Antenna PS[SBI:ne]ak
1 2412 SISO CHAIN A 10.19
7 2437 SISO CHAIN A 11.84
802.11b 1Mbps 98.77% 11 2462 SISO CHAIN A 8.03
12 2467 SISO CHAIN A 7.80
13 2472 SISO CHAIN A 6.06
1 2412 SISO CHAIN A 6.24
7 2437 SISO CHAIN A 8.88
802.11g 6Mbps 98.31% 11 2462 SISO CHAIN A 6.07
12 2467 SISO CHAIN A 3.29
13 2472 SISO CHAIN A -15.12
1 2412 SISO CHAIN A 6.13
2442 SISO CHAIN A 8.77
802.11n20 HTO 98.25% 11 2462 SISO CHAIN A 5.88
12 2467 SISO CHAIN A 3.25
13 2472 SISO CHAIN A -16.73
3F 2422 SISO CHAIN A 0.10
7F 2442 SISO CHAIN A 1.82
802.11n40 HTO 96.23% 9F 2452 SISO CHAIN A 0.40
10F 2457 SISO CHAIN A -2.89
11F 2462 SISO CHAIN A -10.45

See Section B.3.5, B.3.6 and Section B.3.7for the screenshot results.

FO-046 RF FCC-IC WLAN DTS BLE Test Report_170524 21 of 109



Test Report N° 170727-02.TR04

B.2.5 Radiated spurious emission

Standard references

6
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employing CISPR quasi-peak detector except for the frequency bands 9-90
kHz. 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz. There is also
a limit specified when measuring with peak detector function corresponding to

20 dB above the indicated values in the table.

FCC part RSS part Limits
Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a):
Freg Range Field Stregth Field Stregth Meas. Distance
(MHz) (LV/m) (dBp\V/m) (m)
30-88 100 40 3
88-216 150 43.5 3
RSS-247 216-960 200 46 3
15.247 (d) Clause 5.5 Above 960 500 54 3
15.209 RSS-Gen
Clause 8.9 The emission limits shown in the above table are based on measurements

Test procedure

The setups below were used to measure the radiated spurious emissions.

Depending of the frequency range and bands being tested, different antennas and filters were used.
The final measurement is done by varying the antenna height from 1 to 4 meters, the EUT azimuth over 360° and for
both Vertical and Horizontal polarizations.
The radiated spurious emissions were measured on the worst case configuration selected from the chapter 0 and using
the lowest, middle and highest channels.
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Radiated Setup < 1GHz

Radiated Setup 1 GHz - 18 GHz

Radiated Setup > 18GHz

. Spectrum anabyzer

1talSm

S —

Rev. 00

Turn toble‘

I

im s

Tuen tablo
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Sample Calculation

The field strength is deduced from the radiated measurement using the following equation:
E=126.8 - 20log(A) +P -G
where
E is the field strength of the emission at the measurement distance, in dBuV/m
P is the power measured at the output of the test antenna, in dBm
A is the wavelength of the emission under investigation [300/fun;], in m
G is the gain of the test antenna, in dBi
NOTE — The measured power P includes all applicable instrument correction factors up to the connection to the test
Antenna e.g. cable losses, amplifier gains.

For field strength measurements made at other than the distance at which the applicable limit is specified, the field
strength of the emission at the distance specified by the limit is deduced as follows:

EspecLimit = Emeas + 20109 (Dmeas/Dspectimit)
where
EspecLimit is the field strength of the emission at the distance specified by the limit, in dBuV/m
Eweas is the field strength of the emission at the measurement distance, in dBuV/m
Dweas is the measurement distance, in m

Dspectimitis the distance specified by the limit, in m
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Test Results

30 MHz - 26.5 GHz, 802.11b, 1Mbps, Chain A

Radiated Spurious — CH1

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 25.9 40.0 14.1
99.9 21.7 43.6 219
299.9 354 46.0 10.6
844.4 30.2 46.0 15.9
844.4 38.6 46.0 7.4

3455.9 59.9 74.0 14.2
34584 46.8 54.0 7.2
4823.9 46.2 54.0 7.8
6376.1 56.4 74.0 17.6
7234.3 32.3 54.0 21.7
17995.5 61.1 74.0 12.9
17996.9 60.8 74.0 13.2
17998.2 50.1 54.0 3.9
24934.1 41.6 --- 74.0 324
24953.0 31.1 54.0 229
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Radiated Spurious — CH7

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
334.4 34.6 46.0 11.4
640.0 40.0 37.8 46.0 6.0
640.0 38.3 38.2 46.0 7.7

3168.8 59.5 74.0 145
4884.0 46.1 54.0 7.9
5584.7 441 54.0 10.0
6302.5 56.3 74.0 17.8
7324.0 47.4 --- 74.0 26.7
7327.1 39.2 54.0 14.8
17994.7 61.2 --- 74.0 12.9
18000.0 49.9 54.0 4.1
24998.3 40.4 74.0 33.6
25037.1 30.6 54.0 234
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Radiated Spurious — CH11
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 335 40.0 6.5
3220.3 59.5 74.0 14.5
4923.9 42.9 54.0 11.2
5585.8 45.0 54.0 9.0
6390.2 56.7 74.0 17.3
7386.9 345 54.0 195
7387.8 45.2 74.0 28.8
17996.4 --- 49.9 54.0 4.1
18000.0 60.9 74.0 13.1
19695.8 33.7 54.0 20.3
19719.4 39.9 74.0 34.1
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30 MHz - 26.5 GHz, 802.11g, 6Mbps, Chain A

Radiated Spurious — CH1

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
640.0 38.1 46.0 7.9
3437.8 46.9 54.0 7.1
3480.6 59.5 74.0 145
5576.8 441 54.0 9.9
6322.8 56.4 --- 74.0 17.6
17650.2 47.0 54.0 7.0
17974.1 61.1 --- 74.0 12.9
17993.8 60.9 74.0 13.1
17993.8 49.8 54.0 4.2
22975.8 40.6 74.0 334
23006.0 317 54.0 22.3
Radiated Spurious — CH7
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
640.0 394 46.0 6.7
3466.6 46.8 54.0 7.2
3487.8 59.8 74.0 14.2
5574.6 43.6 54.0 10.4
6223.8 56.5 --- 74.0 17.5
7325.3 47.1 74.0 26.9
7332.9 36.8 54.0 17.2
17992.0 61.1 74.0 12.9
17998.2 49.9 54.0 4.1
19536.1 34.4 54.0 19.6
19545.6 42.8 74.0 31.2
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Radiated Spurious — CH11

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
212.2 35.7 43.6 7.8
3436.3 59.6 74.0 14.4
3474.7 46.9 54.0 7.1
5585.5 434 54.0 10.6
6232.2 56.3 74.0 17.7
17633.7 46.5 54.0 7.5
17983.5 60.6 74.0 13.4
17994.7 60.8 74.0 13.2
17997.3 49.8 54.0 4.2
19695.8 324 54.0 21.6
19698.6 41.7 74.0 324
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30 MHz - 26.5 GHz, 802.11n20, HTO, Chain A

Radiated Spurious — CH1

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
375 315 40.0 8.5
640.0 34.0 46.0 12.0
640.0 38.3 46.0 7.7

3122.8 59.5 74.0 14.5
3370.3 --- 47.0 54.0 7.0
5584.7 43.8 54.0 10.2
6317.4 57.0 --- 74.0 17.0
12355.3 39.3 54.0 14.7
12707.7 50.9 --- 74.0 23.1
17969.2 60.9 74.0 13.1
17996.0 49.9 54.0 4.1
25231.6 40.8 74.0 33.2
25250.0 30.9 54.0 23.1
Radiated Spurious — CH7

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
224.6 355 46.0 10.5

3380.9 59.2 74.0 14.8
3483.8 --- 46.9 54.0 7.1
5585.8 42.8 54.0 11.2
6382.6 56.6 74.0 17.5
11200.2 38.6 54.0 154
12651.5 50.9 74.0 23.1
17996.4 49.9 54.0 4.1
17999.6 61.1 74.0 12.9
25084.3 30.3 54.0 23.7
25124.4 41.1 74.0 329
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Radiated Spurious — CH11

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
212.2 35.8 43.6 7.8
3336.9 59.4 74.0 14.6
3454.7 47.0 54.0 7.0
5575.3 43.2 54.0 10.8
6153.9 56.3 74.0 17.7
17680.6 46.6 54.0 7.4
17985.7 60.5 74.0 13.5
17991.1 62.0 74.0 12.0
17994.2 50.0 54.0 4.0
25250.0 31.3 54.0 22.7
25254.3 41.5 74.0 325
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30 MHz - 26.5 GHz, 802.11n40, HTO, Chain A

Radiated Spurious — CH3F

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
212.2 354 43.6 8.2
640.0 36.9 46.0 9.1
640.0 38.9 46.0 7.1
3361.3 59.3 74.0 14.7
3429.1 --- 47.0 54.0 7.0
5575.0 42.7 54.0 11.3
6217.3 56.6 --- 74.0 17.4
12415.1 394 54.0 14.7
12593.5 511 74.0 22.9
17992.0 61.0 74.0 13.0
17996.4 49.9 54.0 4.1
23003.2 31.5 54.0 225
23011.2 42.2 74.0 31.8
Radiated Spurious — CH6F
Frequency MaxPeak Avg Limit Margin
216.3 35.6 46.0 10.4
3411.9 --- 46.9 54.0 7.1
3481.3 59.5 74.0 14.5
5574.2 --- 42.6 54.0 114
6158.6 56.0 74.0 18.0
17656.0 46.7 54.0 7.3
17956.7 60.7 74.0 13.4
17992.9 49.8 54.0 4.2
18000.0 61.6 74.0 12.4
25016.8 41.8 74.0 32.2
25035.2 30.6 54.0 234
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Radiated Spurious — CH9F
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
374 35.6 40.0 4.4
3347.5 59.6 74.0 14.4
3479.7 46.8 54.0 7.2
5585.1 43.7 54.0 10.3
6372.5 56.7 74.0 17.4
17904.5 474 54.0 6.6
17979.5 61.5 74.0 12.5
17988.9 61.1 74.0 12.9
17997.8 49.8 54.0 4.2
25151.8 42.8 --- 74.0 31.2
25156.5 30.0 54.0 24.0
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B.2.6 AC power-line conducted emission

Standard references:

FCC part RSS part Limits

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 limits in the
following table, as measured using a 50 yH/50 ohms line impedance stabilization
network (LISN). Compliance with the provisions of this paragraph shall be based on
the measurement of the radio frequency voltage between each power line and ground
at the power terminal. The lower limit applies at the boundary between the frequency

ranges.
15.207 RSS-GEN,
15:4076) Clause 8.8 Frequency of emission (MHz) Co_nducted el SF))
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.

Test procedure:

The EUT and peripherals are placed on a wooden table with a nominal size of 1.0 m by 1.5 m, raised 80 cm above the
reference ground plane. The EUT is connected to AC-Power line through a Line Impedance Stabilization Network (LISN)
to accommodate a 50 Q/50 pH coupling impedance for the measurement system. The EUT control PC is considered as
a peripheric and therefore is connected to a second LISN which has the measurement port connected to a 50 ohms
impedance.

Each measurement is done for each current-carrying conductor (Line and Neutral) at the end plug of the EUT power
cord. The EUT is tested for several transmission modes (frequency channel, modulation, etc.) and the result providing
the maximum measured emission is reported.

The exploratory measurement is done over the frequency range from 150 kHz to 30 MHz, while the measurement
receiver is recording the Peak and Average signhal at 10 kHz steps in Max Hold mode. The cables manipulation is
performed within the range of likely configurations to determine the maximum emission. Once the EUT cable
configuration, arrangement and mode of operation that produced the emission with the highest amplitude relative to the
limit is found the six highest AC power-line conducted emissions relative to 20 dB of the limit are reported as the final
measurement. If fewer than six emission frequencies are within 20 dB of the limit, the noise level is reported. For the
final measurement, the measurement receiver records the Quasi Peak values with 9 kHz resolution bandwidth and the
average values with 10 kHz resolution bandwidth.

FO-046 RF FCC-IC WLAN DTS BLE Test Report_170524 34 of 109



Test Report N° 170727-02.TR04 Rev. 00

EUT arrangement for AC power-line conducted emission tests
| Vertical conducting plane |

40 cme

100 em

150 em Ground planm

Sample Calculation:

The measured level at the spectrum analyzer in dBuV is corrected by a transducer factor taking into account the losses
of the RF cable and the LISN as follows:

Conducted Emission level (dBuv) = SALevel + RFCableLosses + LISNLosses

Where:

SALevel is the voltage level displayed on the measurement receiver, in dBuV.

RFCablerosses is the value of the cable losses between the LISN and the measurement receiver, in dB.
LISNLosses is the value of the insertion losses of the LISN, in dB.
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Test Results:
150kHz — 30MHz, all mode
AC power-line conducted emissions — Phase L1
100
&
:::- -
e .
= :
> 4 » 4
] H ¥ +
—1 ¥ * *
2071 + 4
|:| t t t t t —t t t t t t t +—t t t |
150k W0 400 5D &0 1M 2 M AW 5M 6 & 10M 20 M
FrequencyinHz
——— Peak measurements Avg measurements Limit FCC Ouasi-Peak + =+ Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuv dBuv dBuv dB
0.1560 56.0 65.8 9.8
0.1560 315 55.8 24.4
0.3679 46.1 59.8 13.7
0.3679 32.3 49.8 17.4
4.1917 31.3 56.0 24.7
4.2902 22.0 46.0 24.0
7.1767 39.1 60.0 20.9
7.3379 24.5 50.0 25.5
13.5228 39.7 60.0 20.3
13.5706 25.8 50.0 24.2
26.6090 27.7 60.0 32.3
26.5464 18.4 50.0 317
Note: The emissions found do not change with the modulation and/or frequency.
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AC power-line conducted emissions — Neutral N
":!:l'
&
:::- -
= P
> 4 ]
R & k ! T P,
2 £ *
G t t t t t —t t t t t t t +—t t t J
150k I 400 5 &0 1M ! M 4 SM B 4 10M 2 M
FrequencyinHz
—— Peak measurements Avg measurements Limit FCC Ouasi-Peak + =+ Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuv dBuv dBuv dB
0.1590 55.2 65.7 10.5
0.1590 30.4 55.7 25.3
0.3709 47.0 59.7 12.7
0.3679 32.2 49.8 17.6
0.8455 32.6 56.0 23.4
0.8425 20.1 46.0 25.9
4.3200 32.9 56.0 23.1
4.3230 22.1 46.0 23.9
13.5347 41.6 60.0 18.4
13.5646 311 50.0 18.9
27.2419 28.2 60.0 31.8
26.6090 20.4 50.0 29.6
Note: The emissions found do not change with the modulation and/or frequency.
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B.3 Test Results Screenshots
B.3.1 6dB Bandwidth
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SIS0O-A,802.11n20,HTO
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B.3.2 99% Bandwidth
SISO-A,802.11b,1Mbps

Sprechram I:%I

Ref Level 15.00 c@m & RBW 200 kHz
e AL Z5dE @ SWT 10ms & YBW 1 MHZ Mode suto Sweep
TOF

8 1Pk View

Channel 7

Lan g m1[1] —33.01 dBm
o eEm 71 DL l)"‘".-""u’u'ul‘, 7 46200000 GHzZ

oet 14, BAOOO0D000 MHz
0 g&m 1. na’l 'I w|“-f| T

i I'IHI L,lr LI‘L.:;
|'-'IJLI Y

-20 dBm ..":LILIMUn:lg f’r) IHJMIJIWIMJMLIH

-3uaar‘l‘ u'J ‘i Ijr
il Fi

50 dBm

<80 dBm

=30 dBm:

-30 aBm

CF 2 442 GHz G000 pts Hpan 0.0 MHz
S — +
L

J i 4

Dt S ALGENT 151420

SISO-A,802.11g9,6Mbps

Ref Level 15.00 c@m & RBW 200 kHz
e AL Z5dE & SWT 10ms & YBW 1 MHZ Mode suto Swesp
TOF

8 1Pk View

Channel 7

| mMi[1] -18.87 dBm
10 gBm 7, 46200000 GHz,
; G 10, 306666667 MHzZ

0 cdBm

-10 dBim

-30 dBmy

-40 dBmy

50 dBm

<80 dBm

=30 dBm:

-30 aBm

CF 2 442 GHz G000 pts Hpan 0.0 MHz
P — +
L

J i 4

Citex 2ALSANT 171819

FO-046 RF FCC-IC WLAN DTS BLE Test Report_170524 40 of 109



Test Report N° 170727-02.TR04

Channel 7
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B.3.3 Maximum output power and antenna gain
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SIS0O-A,802.11g9,6Mbps
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SISO-A,802.11n20,HTO
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SISO-A,802.11n40,HTO
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B.3.4 Power spectral density

SISO-A,802.11b,1Mbps
Spectrum [@

Rel Level 10.00 dBm - RBW 3 kM2

At 30 db & HWT 20 ms & YBW 10 kHz Mode awto FFT
TOF

® 1Pk View

Channel 7

Mi[1) 1.65 dBm
2. 44003580 GHz

50 dBm

=40 dBm

-70 dBmy

80 dBmy

CF 2 442 GHz 2000 pts Hpan di.0 MHz
- L

L J i 4

Dt S ALIGENT 151530

SISO-A,802.119,6Mbps

Rel Level 10.00 dBm - RBW 3 kM2

At 30 db & HWT 20 ms & YBW 10 kHz Mode awto FFT
TOF

® 1Pk View

Channel 7

Mi[1) b EB6 dBm
7.4401 2730 GHz
0 oEm

<20 dBm ]

L

=40 dEm

50 dBm

=40 dBm

-70 dBmy

80 dBmy

CF 2 442 GHz 2000 pts Hpan di.0 MHz
- L

L J i 4

Cites S ALGENT 1718028

FO-046 RF FCC-IC WLAN DTS BLE Test Report_170524 46 of 109



Test Report N° 170727-02.TR04 Rev. 00

SISO-A,802.11n20,HTO
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B.3.5 Out of band emissions - band-edge low (conducted)

SISO-A, 802.11b, 1Mbps
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SISO-A, 802.11g, 6Mbps
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SISO-A, 802.11n20, HTO
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Channel 3F
BE Low Freq Section

SISO-A, 802.11n40, HTO
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B.3.6 Out of band emissions - band-edge high (conducted)

SISO-A, 802.11b, 1Mbps
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Test Report N° 170727-02.TR04 Rev. 00

Channel 13 - BE High Freq Section (restricted)
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Channel 12 - BE High Freq Section RMS within 2MHz (restricted)
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Test Report N° 170727-02.TR04

SISO-A, 802.11g, 6Mbps

Channel 11 - BE High Freq Section (restricted)
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Test Report N° 170727-02.TR04

Channel 13 - BE High Freq Section (restricted)

Spectrum
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Channel 12 - BE High Freq Section RMS within 2MHz (restricted)
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SISO-A, 802.11n20, HTO

Channel 11 - BE High Freq Section (restricted)
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Channel 13 - BE High Freq Section (restricted)

Spectrum

Rev. 00
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Channel 12 - BE High Freq Section RMS within 2MHz (restricted)
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Test Report N° 170727-02. TR04 Rev. 00
SISO-A, 802.11n40, HTO

Channel 9F - BE High Freq Section (restricted)
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Channel 11F - BE High Freq Section (restricted)
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Channel 10F - BE High Freq Section RMS within 2MHz (restricted)
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B.3.7 Out of band emissions - spurious

SISO-A,802.11b,1Mbps

Channel 7 - Spurious 1 Delta Marker Measurement
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- “EFLArT

Channel 7 - Spurious 3 Delta Marker Measurement
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SIS0O-A,802.11g9,6Mbps

Channel 7 - Spurious 1 Delta Marker Measurement

Speechrm I

&

Ref Leval 500 d8m

Mode Auto Sweap
STOF

# 1 Viaw

I ML[1]
10 dBm

=055 dfn)
30,0000 MHz

5.000 dim
i

Z[1]
0 d8m

=10 B

ral =11 10 e

-42 65 dB
4, 8715060 GHz

-20 dBm

-30 dBmy

-40 aBm

-50 dBm

<50 dEm

| start 20.0 MHz 00002 pts Stop 0.0 GHz
Bpurinus Emissions
Range Low | Rangeup | REW | Frequency | Powerabs | ALimit [
30.000 MHz 3.000 GHz 100. 000 kHz 243822 GHz 7.93 dBin =200.00 di
2,000 GHz &.000 GHz 100. 000 kHz 4. BETTO GHz -54.03 dBm -200.00 db
£.000 GHz 9.000 GHz 100.000 kHz 7.31351 GHz -£2.77 dEm -200.00 di
Marker
Type | Bef | Tre | X-valug | v-walue | Function | Function Result |
FDi 2.442 GHz =11.12 dBm
(L 1 30,0 MKz 70,55 dBm
D2 FD 1 #+. BT1506 GHx -42.65 db
— 9 r
L JL J
Ctes S ALIGEANT 172013
Channel 7 - Spurious 2 Delta Marker Measurement
Spechrim I ?
Ref Level 500 d&m Mode Auto Sweap
STOP
B Viaw
Mi[1] 6. 710 clFm
10 B 9, 0000000 GHz
5000 dBr nz[1] -30.86 di)
7 f@m - 15, 0694660 GHz|
L-10-dBm==cwr .11.12 0 B
-20 dBm
-30 dBm
-40 4By -
50 dBm
+0 dR

Start 9.0 GHz

Q0002 pts Stop 16.0 GHz
Bpurinus Emissions
Ronge Low | RangelUp | REW | Fraguency | Power Abs | ALt ]
S.000 GHz 12.000 GHz 100. 000 kHz 11.00625 GHz =50.24 dim =200.00 di
12.000 GHz 15.000 GHz 100. 000 kHz 14. 91225 GHz -5£3.43 dBm -200.00 d&
1£.000 GHz 18.000 GHz 100.000 kHz 1754867 GHz -44.74 dim -200.00 di
Marker
Type | Bef | Tre | ¥-value | v-walue | Function | Function Result |
FDX 2.442 GHz -11.12 dBm
k1 1 0.0 GHz &6, 70 dEm
D2 Fho i 150859466 GHEz -32.84 db
- T r
L < &

Citer DALGIAT 173037
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Channel 7 - Spurious 3 Delta Marker Measurement

Rev. 00

Spechrim I ?
Ref Level 5.00 d3m Mode Autc Sweep
STOP
w1 Viaw
ML) ~60.910 A
10 d@m 18, 0000000 GHz
5.000 dBm (1] 432,24 dB|
0 d|m - 17, 3522500 GHzZ
=10 QB =t w0 -11.12 0 B
=20 dBm
30 dBm
-4 aBm
A0 dBm
| | | |
Start 10.0 GHz 90002 pts Stop 26.5 GHz
purinus Emissions
Range Low | Range Up | RBW | Fraquancy | Power Abs ALimit |
1B.000 GHz 21.000 GHz 100. 000 kHz 19. 78425 GHz =53.35 dim =200.00 di
21.000 GHz 24.000 GHz 100. 000 kHz 21.732423 GHz -53.21 dBm -200.00 d&
24,000 GHz 26500 GHz 100,000 kHz 25 BEC4E GHz -54,22 dim -200.00 di
Marker
Type | Bef | Tre | ¥-value | v-walue | Function | Function Result |
FOX 2.442 GHz -11.12 dBm
k1 1 18.0 GHz &60. 90 dEm
D2 Fhi 1 1736226 GHx -42.24 db
- T T
L < & 4

Cter DALGIAT 172100
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SISO-A,802.11n20,HTO

Channel 7 - Spurious 1 Delta Marker Measurement

Speechrm I

(=)

ST0F

Ref Leval 500 d8m Mode Auto Sweap

# 1 Viaw

10 dBm I

Mi[1] -70.03 dB
30,0000 MHZ

0 cdBm

Z[1] -41,11 dB|

=10 Ry

G0,4750 MHz|

-20 dBm

-30 dBmy

-40 aBm

-50 dBm

<50 dEm

Etart 30,0 MHz

90002 pts

Stop 9.0 GHz

Bpurinus Emissions
Rongelow | Rangelp |

RBW | Fraquency | Power abs | ALt ]

20,000 MHz A.000 GHz
2,000 GHz 6.000 GHz
£.000 GHz 9.000 GHz

100,000 kHz 2.44822 GHz .75 dBin =200.00 d&
100.000 kHz +.B5529 GHz -52.97 dbm -200.00 da
100.000 kHz 738841 GHz -54.28 dBm -200.00 d&

Marker
Type | Ref | Trc | %-valus

¥-valun | Function | Functinn Result |

FD¥ 2,442 GHz
M1 1 0.0 MHz
02 FhDi 1 G0.475 MHz

-11.23 dBm
70,03 dBm
-41.11 dBi

-

L J i

Citer SALISANT 18225

] Gm e

Channel 7 - Spurious 2 Delta Marker Measurement

Spechrim I

(=)

STOF
#1 Viaw

Ref Level 500 d&m Mode Auto Sweap

10 dBEm

mM1[1] -6:7.27 dim
9,0000000 GHz
B[] -319.48 dB|

0 @B

=10 i =— —r

15,0Z24B680 GHz

-20 dBm

=30 dBm:

=40 dBmy

A0 dBm

Etart 9.0 GHz Q0002 pts Stop 16.0 GHz
Bpurinus Emissions
Ronge Low | RangelUp | REW | Fraguency | Power Abs | ALt ]
S.000 GHz 12.000 GHz 100. 000 kHz 10. 70545 GHz =5B.43 dikm =200.00 di
12.000 GHz 15.000 GHz 100. 000 kHz 14. 95345 GHz -54.70 dBm -200.00 d&
1£.000 GHz 18.000 GHz 100.000 kHz 1760216 GHz -44.13 dim -200.00 di
Marker
Type | Bef | Tre | ¥-value | v-walue | Function | Function Result |
FDX 2.442 GHz -11.23 dBm
k1 1 0.0 GHz G67.22 dBm
D2 Fho i 15024868 GHz -3%.49 db
- T r
L < & 4

Citer DALIGIAT 182 4
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Channel 7 - Spurious 3 Delta Marker Measurement

Rev. 00

Spechrim I |?
Ref Level 5.00 d3m Mode Autc Sweep
STOP
w1 Viaw
ML) ~58.37 dim
10 d@m 18, 0000000 GHz
5.000 dBm z[1] 41,77 dB|
0 d|m - 17, 3432500 GHz
;1.|:LI:|.H.|]:I:.—:,:| -11,230 dam
=20 dBm
30 dBm
-4 aBm
A0 dBm =
| | | |
Start 10.0 GHz 90002 pts Stop 26.5 GHz
purinus Emissions
Ronge Low | RangelUp | REW | Fraguency | Power Abs | ALt |
1B.000 GHz 21.000 GHz 100. 000 kHz 19. 84125 GHz =51.99 dim =200.00 di
21.000 GHz 24.000 GHz 100. 000 kHz 23.94075 GHz -5£32.19 dBm -200.00 d&
24,000 GHz 26500 GHz 100,000 kHz 24, OEA7Y GHz -53.93 dim -200.00 di
Marker
Type | Ref | Tre | ®-valug | v-walug | Function | Function Result |
FOX 2.442 GHz -11.23 dBm
k1 1 18.0 GHz 58.37 dBm
D2 Fhi 1 17.3432E6 GHz -41.37 db
- T T
L < &

Citer DALIGINAT 182213
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SISO-A,802.11n40,HTO

Channel 7F - Spurious 1 Delta Marker Measurement

o=
W
Ref Leval 500 d8m Mode Auto Sweap
5TEP
#1 View
Mi[1] ~70.47 dBm
10 dBm 30,0000 MHz
5000 dim oz[1] -3 6H dB|
0 cam 1179950 MHz
-10 dBEm
T aEm=—f <0 -16, 160 cam:
-30 dBm
-40] dBmy
50 dEm g
&0 dBm -
i | |
[ &tart 0.0 MHz 90002 pts Stop 9.0 GHz
Bpurinus Emissions
Ronge Low | Rangelp | RBW | Fraquency | Power abs | ALt ]
30,000 MHz 3.000 GHz 100. D00 k2 244704 GHE 1.76 dim =200.00 di
2,000 GHz &.000 GHz 100. 000 kHz 5.92535 GHz -56.00 dim -200.00 db
£.000 GHz 9.000 GHz 100,000 kHz . BEQEZ GHE -E£4.54 dBm -200.00 di
Marker
Type | Bef | Tre | X-valug | v-walue | Function | Function Result |
FDi 2.442 GHz =-18. 16 dBm
11 1 30,0 MHz 70.47 dBm
D2 Fh 1 117.9%95 MHZ =3E.549 dB
— 9 r
L I J

Cter WALISANT 1432 33

Channel 7F - Spurious 2 Delta Marker Measurement

L FLAETY I ?
Ref Level 500 d&m Mode Auto Sweap
STOR
w1 Viaw
mM1[1] —6:7.01 dBm|
10 B 9,0000000 GHz
5000 dBr nz[1] -6, 78 dB)
0 & 15, 0683660 GHzZ
-10 dBm
. =l 18,160
30 dBm
-4 dBm T
A0 dBm
50 ABim—
Etart 9.0 GHz Q0002 pts Stop 16.0 GHz
Bpurinus Emissions
Ronge Low | RangelUp | REW | Fraguency | Power Abs | ALt ]
S.000 GHz 12.000 GHz 100. 000 kHz 10.72715 GHz =50.35 dikm =200.00 di
12.000 GHz 15.000 GHz 100. 000 kHz 14. 96755 GHz -53.54 dBm -200.00 d&
15,000 GHz 19.000 GHz 100.000 kHz 17.5E398 GHz -44.33 dim -200.00 d&
Marker
Type | Ref | Tre | ®-valug | v-walug | Function | Function Result |
FDX 2.442 GHz -18, 18 dBm
k1 1 0.0 GHz &67.01 dEm
D2 Fho i 150859366 GHE2 -26.29 db
- T r
L < & 4

Coter ¥ALISINT 143258
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Channel 7F - Spurious 3 Delta Marker Measurement

- “EFLArT

[

STOF
#1 Viaw

Ref Level 5.00 d3m Mode Autc Sweep

10 dBEm

ML)

z[1]

-58.91 dBm
18, 0000000 GHz
-34.77 di

5000 dBm

0 @B

16,961 1500 GHz

-10 dBm

- =—pFR0 -18.180 d8

=30 dBm:

-40 dBmy

A0 dBm -

FroEm | |

Start 18.0 GHz

90002 pts

Stop 26.5 GHz

purinus Emissions

Ronge Low | RangelUp | REW | Fraguency

Poveer Abs | ALt |

18,000 GHz 21.000 GHz 100, D00 kHz
21.000 GHz 24.000 GHzx 100.000 kHz
24.000 GHz 26500 GHz 100.000 kHz

1967035 GHz
21.62083 GHz
24101642 GHz

=52.70 dim =200.00 di
-52.31 dbm -200.00 d&
-5i.49 dBm -200.00 d&

Marker

Type | Ref | Tre | ®-walue | v-walun |

Function

Function Result |

FDX 2.442 GHz
M1 1 18,0 GHz
D2 Fhi 1 1696115 GHz

-18, 18 dBm
58,91 dBm
-24.77 db

hii

L i

Coter ¥ALISINT 143318

()
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Annex C. Test Results BLE

C.1 Test Results BLE

C.1.1 6dB & 99% Bandwidth

Test limits

FCC part RSS part Limits

RSS-247 Systems using digital modulation techniques may operate in the 902-928 MHz,
15.247 (a) (2) 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth
Clause 5.2 (a) shall be at least 500 kHz.

Test procedure

The setup below was used to measure the 6dB & 99% Bandwidth. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

AC/DC
Power Spectrum analyzer

Adapter

@
~ 10dBATT -
Results tables
Frequency 6dB BW 99% BW
Mode Channel [MHz] [MHZ] [MHZ]
0 2402 0.64 1.15
BLE 19 2440 0.64 1.15
39 2480 0.65 1.15
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Results screenshots

Rev. 00

BLE

6dB BW — CHO

Spectrum

[@

Rel Leval 15.00 d&rm

SGL TOF

& RBW 100 kHz
e ALT 25 0B & SWT 5ms & YBW 300 kHz

Mode suto Sweep

& 1Pk Mas

10 dBm |

| mMi1]

01 =2.050 d2rm

I-I,'yf'h-«.,-m—ﬂ" e

B.03 B
2401682837 GHE

0 dém

—= W

10 dBm

0.05 dBay
2402002 700 GHE

=20 dBm

i

=30 dBm

N

'ff

e

50 dBm

50 dim

-0 dBm

=40 dBm

OF 7.407 GHz

5000 pts

Span 3.0 MHz

Marker

Type | Ref | Trc | ®-walus

i -walug |  Function |

Functinn Result |

M1 1
oL M1 1
K2 1

2.401632837 GHz
637,928 kHz
2 4020027 GHE

3.03 dBm
010 di
9.08 dBm

™

L Ak

Ot WALISANT 154500

] qainnm e

99% BW — CHO

Hpechrum

[@

Rel Leval 15.00 dém

TOF

& RBW 200 kHz
j= AL Z5dB @ SWT Ems @ YBW 1 MHz

Miode auto FFT

1Pk View

10 dBm

w1 mif1])

0 cBm

—— I

rd -

0.08 dBam
ZAHDZ0Z 100 GHZ
1. 15300000m MH:=

(-
-10 dBm

20 dBm =

-30 dBm—{-
__,.-)'

-~
-

~40 dBm

-50 dBn

<40 dBm

=70 dBm

30 dBm

CF F 02 OHx
—

L Ak

Cite ¥ALISANT 154412

00 pis SEH'I 2.0 MHz

4
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6dB BW — CH19

Spectrum %‘
Rel Leval 15.00 cam @ RBW 100 kHz

e AlL 25 dB & SWT 5 ms & YBW 300 kHz
SGL TOF

@ 1Pk Max

[ | Mi[1] .00 dBm
10 dBm | "._'.}f’" - __rL\';__h__,- . 2409676235 GHz
01 30 e - ,\}‘.k 9.01 dim

Vi)
- 2.439999700 GHz
=10 dBm

=20 dBm w,/ —F
=30 dBm "’/.-.‘ “\

"\-,
i’ M

-30 dBm

Maode suto Sweep

50 dBm

-70 dBm

=30 B

OF 744 GHz
Marker

Type | Bof | Tre | ¥-walue | ¥-walue | Function | Function Result |
M1 1 243676235 GHz 2. 66 dBm

o1 M1 1 642,720 kHz D.0a di

p2 1 247590007 GHz 9.01 dBm

™

L. Ak 4 IIIIIIIII =

Citer ¥0ALISINT 155222

5000 pts

Hpan 3.0 MHz

99% BW — CH19

oo
7
Rel Level 15.00 cam & RBW 200 kHz

= AL Z5dB & SWT Ems & VAW 1 MHZ
TOF

@ 1Pk View

Mode suta FFT

m1[1] -36.99 dim|
10 gBm = 2.43A50000 GHz,
o ::r.r.*a{ 1. 146000000 MHz,
0 o8 .
3 -

. gl
-10 dBm : K

e
20 dBm ~

-30 IJB"'-__
1 il
=

—]
-40 dBm

-30 dBm

<40 dBm

=70 dBm

-80 dBm

CF Fo4 GHz

=00 pts Hpan 3.0 MHz
— *
L J R 4

Citex ¥DALESINT 155130
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6dB BW — CH39

Specirum

'

&

Ref Level 15.00 cdm
= AR
SGl TOF

25 dB & SWT & ms & VBW 300 kHz

& RBW 100 kMz
Maode suto Sweep

@ 1Pk Max

10 dBEm |

Mi[1]) D17 dBam|

D1 210 CEHY

r

@ d8m

- 11 2409672635 GHZ
i 0. 22 B

=10 dBm:

240006900 GHZ

=20 dBm

-30 dBm

TN

|

™

M

-30 dBm

50 dBm

-70 dBm

=30 B

CF .48 GHz

S000 pts Hpan 3.0 MHz

Marker
Type | Ref | Tre |

¥ -wmlus

| ¥ -wra e | Function Function Result |

M1 1
51 1
M2 1

M1

™

2. 4TR672635 GHz
BE3, 531 kHz
24800065 GHz

3. 17 dBm
0.01 dix
9.22 dBm

L. Ak

Cter ¥DALISINT 180441

J CHIInn o

99% BW — CH39

&

Rel Level 15.00 cam

= AL 25 dB & SWT & ms
TOF

& RBW 200 kHz

& YABW 1 MHz  Mode sotao FFT

@ 1Pk View

10 dBm

mM1f1]) 34,85 dBm|

0 d8m

] S—— ———

:Jcr.\H‘\:i

247850000 GHZ
1. 15300000 MHz

-10 gBm

g

20 dBm

-30 dBm
| "

-40 dBm

-30 dBm

<40 dBm

=70 dBm

-80 dBm

CF FoE GHz

L. Ak

Citex ¥DALISINT 180040

=00 pts SEH'I &0 MHz
4
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C.1.2 Maximum Output Power and antenna gain

Test limits

Limits

FCC Part 15.247
(b) 3)

(b) The maximum peak conducted output power of the intentional radiator shall not exceed
the following:

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement,
compliance with the one Watt limit can be based on a measurement of the maximum
conducted output power. Maximum Conducted Output Power is defined as the total
transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signaling alphabet when the transmitter is operating at its maximum power
control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is
transmitting at a reduced power level.

(4) The conducted output power limit specified in paragraph (b) of this section is based on
the use of antennas with directional gains that do not exceed 6 dBi.

RSS-247 Clause
5.4 (d)

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and
2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols
in the signalling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power
is the highest total transmit power occurring in any mode
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Test procedure:

The Maximum peak conducted output power was measured using the RBW = DTS bandwidth method defined in
paragraph 9.1.1 of FCC KDB 558074 D01 - Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247.

The Maximum conducted average output power was measured using the channel integration method according to
Method AVGSA-2, defined in paragraph 9.2.2.4 of FCC KDB 558074 D01 - Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted
power. The declared maximum antenna gain is 3.24dBi.

The setup below was used to measure the maximum conducted output power. The antenna terminal of the EUT is
connected to the spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF
path loss.

AC/DC
Power
Adapter

Spectrum analyzer

- 10dBATT

Laptop
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Results tables

Peak Power [dBm]

Rev. 00

Measured
Mode Meas. Duty CH Frequency Conducted Output EIRP Peak Output
Cycle [%] [MHZz] Power [mW]
Power
0 2402 9.27 12.51 8.45
BLE 19 2440 9.18 12.42 8.28
39 2480 9.43 12.67 8.77
Max Value
Min Value
Average Output Power* [dBm]
Meas. Maximum DA Average
Mode Uiy CH ARSI Conducted ConeEE Gl EIRP Output Power
Cycle [MHZ] Outout Power Power Duty cycle [mw]
[%0] P Compensated
0 2402 7.03 7.03 10.27 5.05
BLE 19 2440 6.99 6.99 10.23 5.00
39 2480 7.20 7.20 10.44 5.25
* Output Power RMS values are shown for indicative purpose only
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Results screenshots
Max Power Peak — CHO
Spechrum I né-’
Rel Level 1500 2am & RBW 1 MHz
r it Z5 0B & SWT Sms & VBW 3 MHz Mode suto Sweep
TDF
@ 1Pk Max
TTEY] 9.1% dBm|
20 dBm 2 40200000 GHz
15000 dBm il
101 dBm — S—
0 dm =] \\\
-10 dBm
-20 dBm
-0 dBm
-0 dBm
50 dBm
&0 dBm
.70 dBm
CF 2.402 GHz 691 pits Gpan 3.0 MHz
|channel Poser
Bandwidth 1.15 MHz Power 9.27 dBm T Total 9.27 dim
Cote WDALSINT 154435
Max Power RMS — CHO
Spechrum I né-’
Rel Level 15.00 cam & RBW 20 kHz
Att 25 dB & SWT 10 ms & YBEW 100 kHZ  Mode auto FFT
rwunt 1004100 TOF
@ LR AW
- [ ] [ ]
0 dBm
-1 dBim
-20 dBm
-30 dBm (f
40 df z-"\..-“"‘*-.U
80 dBm
0 dRm
-70 dBm
80 dBm
CF 2.402 GHz 500 pts Span 2,34 MHz
|channel Power
Bandwidth 1.15 MHz Power 7.03 dBm T Total 7.03 dim
Cote WALGENT 154441
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BLE

Max Power Peak — CH19
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Max Power RMS — CH19
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BLE

Max Power Peak — CH39

Specrum I

&
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C.1.3 Power Spectral Density

Test limits

FCC part RSS part Limits

For digitally modulated systems, the power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8 dBm in any
15.247 (e) RSS-247 3 kHz band during any time interval of continuous transmission. This power

' Clause 5.2 (b) | spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted
output power shall be used to determine the power spectral density.

Test procedure

The maximum peak power spectral density level of the fundamental emission was measured using the method PKPSD,
defined in paragraph 10.2 of FCC KDB 558074 D01 - Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247.

The setup below was used to measure the power spectral density. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

The declared maximum antenna gain is 3.24dBi.

AC/DC
Power
LGEES

Spectrum analyzer

(<]
10d8 ATT
Results tables
Frequency PSD Peak

Mode CH [MHZ] [dBm]

0 2402 -5.90

BLE 19 2440 -5.84

39 2480 -5.71
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BLE
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PSD Peak — CH39
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C.1.4 Out-of-band emission (Conducted)

Test Limits

FCC part

RSS part

Limits

15.247 (d)

RSS-247
Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least
20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits.

15.209

RSS-Gen
Clause 8.9

Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a):

Freq Range
(MHz)

Field Stregth
(1V/m)

Field Stregth
(dBuV/m)

Meas. Distance

(m)

30-88

100

40

3

88-216

150

43.5

216-960

200

46

Above 960

500

54

3
3
3

The emission limits shown in the above table are based on measurements
employing CISPR quasi-peak detector except for the frequency bands 9-90
kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.
For average radiated emission measurements above 1000 MHz, there is also
a limit specified when measuring with peak detector function, corresponding
to 20 dB above the indicated values in the table.

Test procedure

The setup below was used to measure the out-of-band emissions. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

In case of Band Edge measurements falling in restricted bands, the declared Antenna Gain is also compensated in the
graph. The declared maximum antenna gain is 3.24dBi.

For Band Edge measurements falling in restricted bands, the following limits in dBm were applied for the average
detector after the conversion from the limits detailed above in dBuV/m, according to FCC 47 CFR part 15 - Subpart C —
815.209(a). The limits in dBm for peak detector are 20dB above the indicated values in the table.

§15.209(a) Converted values
Distance Field strength Field strength Power
Freq Range (MH2) (m) (microvolts/meter) (dB microvolts/meter) (dBm)
Above 960 3 500 54.0 -41.2
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The setup below was used to measure the out-of-band emissions. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

Spectrum analyzer

| ?|
EUT = 100BATT -

- Laptop

| JES

Note: these PSDreak Values are shown just as a reference for the compliance of the Out-of-band Measurements. Thus
the RBW used for these measurements was 100kHz.

Frequency PSD Peak
Mode CH [MHz] [dBm]
0 2402 9.12
BLE 19 2440 9.04
39 2480 9.22
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BE High Freq Section (Restricted) — CH39
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BLE, CHO

Cond Spur, 30MHz — 9GHz
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Cond Spur,18GHz — 26.5GHz
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BLE, CH19

Cond Spur, 30MHz — 9GHz
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Cond Spur,18GHz — 26.5GHz
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BLE, CH39

Cond Spur, 30MHz — 9GHz
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Cond Spur,18GHz — 26.5GHz
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FCC part RSS part Limits
Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a):
Freq Range Field Stregth Field Stregth Meas. Distance
(MHz) (nV/m) (dBuV/m) (m)
30-88 100 40 3
88-216 150 435 3
RSS-247 216-960 200 46 3
15.247 (d) Clause 5.5 Above 960 500 54 3
15.209 RSS-Gen
Clause 8.9

The emission limits shown in the above table are based on measurements
employing CISPR quasi-peak detector except for the frequency bands 9-90
kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also
a limit specified when measuring with peak detector function, corresponding
to 20 dB above the indicated values in the table.

Test procedure

The setups below were used to measure the radiated spurious emissions.
Depending of the frequency range and bands being tested, different antennas and filters were used.
The final measurement is done by varying the antenna height from 1 to 4 meters, the EUT azimuth over 360° and for

both Vertical and Horizontal polarizations.
The radiated spurious emissions were measured on the lowest, middle and highest channels.
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Radiated Setup < 1GHz

Payrer andlownole

B0 ¢cm

Turn table

Radiated Setup 1 GHz - 18 GHz

Turn table

Radiated Setup > 18 GHz
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E

Turn table
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Sample Calculation

The field strength is deduced from the radiated measurement using the following equation:
E=126.8 - 20log(A) +P -G
where
E is the field strength of the emission at the measurement distance, in dBuV/m
P is the power measured at the output of the test antenna, in dBm
A is the wavelength of the emission under investigation [300/fun;], in m
G is the gain of the test antenna, in dBi
NOTE — The measured power P includes all applicable instrument correction factors up to the connection to the test
Antenna e.g. cable losses, amplifier gains.

For field strength measurements made at other than the distance at which the applicable limit is specified, the field
strength of the emission at the distance specified by the limit is deduced as follows:

EspecLimit = Emeas + 20109 (Dmeas/Dspectimit)
where
EspecLimit is the field strength of the emission at the distance specified by the limit, in dBuV/m
Eweas is the field strength of the emission at the measurement distance, in dBuV/m
Dweas is the measurement distance, in m

Dspectimitis the distance specified by the limit, in m
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Test Results
30 MHz - 26.5 GHz, BLE
Radiated Spurious — CHO
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB

62.5 35.3 40.0 4.7
2325.3 46.0 54.0 8.0
2555.6 44.5 54.0 9.5
3455.6 59.6 74.0 14.4
6397.8 60.9 74.0 13.1
17979.2 61.0 74.0 13.0
17990.8 61.6 74.0 12.4
17993.7 49.3 54.0 4.7
17997.6 --- 494 54.0 4.6
22000.2 36.9 54.0 17.2
22000.2 43.8 74.0 30.2

Radiated Spurious — CH19
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB

62.5 33.2 40.0 6.8
2363.4 46.3 54.0 7.8
2516.9 46.4 54.0 7.6
3257.5 59.7 74.0 14.3
6298.1 61.1 74.0 12.9
7320.3 354 54.0 18.6
17968.1 61.1 74.0 12.9
17992.3 61.3 74.0 12.7
17995.7 49.5 54.0 4.5
22000.2 43.1 74.0 30.9
22000.2 36.7 54.0 17.3
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Radiated Spurious — CH39
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 33.2 40.0 6.8
2556.9 47.7 54.0 6.3
2633.1 44.8 54.0 9.2
2710.3 44.8 54.0 9.2
3265.9 59.9 74.0 14.1
6383.3 61.1 74.0 12.9
7439.7 325 54.0 215
17945.4 61.2 --- 74.0 12.8
17983.1 61.8 74.0 12.3
17999.5 --- 49.6 54.0 4.4
21999.7 42.6 74.0 31.4
22000.2 36.5 54.0 17.5
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C.1.6 AC power-line conducted emission

Standard references:

FCC part RSS part Limits

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 limits in the
following table, as measured using a 50 yH/50 ohms line impedance stabilization
network (LISN). Compliance with the provisions of this paragraph shall be based on
the measurement of the radio frequency voltage between each power line and ground
at the power terminal. The lower limit applies at the boundary between the frequency

ranges.
15.207 RSS-GEN,
15:4076) Clause 8.8 Frequency of emission (MHz) Co_nducted el SF))
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.

Test procedure:

The EUT and peripherals are placed on a wooden table with a nominal size of 1.0 m by 1.5 m, raised 80 cm above the
reference ground plane. The EUT is connected to AC-Power line through a Line Impedance Stabilization Network (LISN)
to accommodate a 50 Q/50 pH coupling impedance for the measurement system. The EUT control PC is considered as
a peripheric and therefore is connected to a second LISN which has the measurement port connected to a 50 ohms
impedance.

Each measurement is done for each current-carrying conductor (Line and Neutral) at the end plug of the EUT power
cord. The EUT is tested for several transmission modes (frequency channel, modulation, etc.) and the result providing
the maximum measured emission is reported.

The exploratory measurement is done over the frequency range from 150 kHz to 30 MHz, while the measurement
receiver is recording the Peak and Average signhal at 10 kHz steps in Max Hold mode. The cables manipulation is
performed within the range of likely configurations to determine the maximum emission. Once the EUT cable
configuration, arrangement and mode of operation that produced the emission with the highest amplitude relative to the
limit is found the six highest AC power-line conducted emissions relative to 20 dB of the limit are reported as the final
measurement. If fewer than six emission frequencies are within 20 dB of the limit, the noise level is reported. For the
final measurement, the measurement receiver records the Quasi Peak values with 9 kHz resolution bandwidth and the
average values with 10 kHz resolution bandwidth.
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EUT arrangement for AC power-line conducted emission tests
| Vertical conducting plane |

40 cme

100 em

150 em Ground planm

Sample Calculation:

The measured level at the spectrum analyzer in dBuV is corrected by a transducer factor taking into account the losses
of the RF cable and the LISN as follows:

Conducted Emission level (dBuv) = SALevel + RFCableLosses + LISNLosses

Where:

SALevel is the voltage level displayed on the measurement receiver, in dBuV.

RFCablerosses is the value of the cable losses between the LISN and the measurement receiver, in dB.
LISNLosses is the value of the insertion losses of the LISN, in dB.
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Test Results:
150kHz — 30MHz
AC power-line conducted — Phase L1
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150K 00 400 300 400 1M MMM 3 20 i
Frequency in Hz
Peak measurements Avg measurements Limit FCC Quasi-Peak Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuv dBuv dBuv dB
0.1560 54.8 65.8 11.0
0.1590 30.5 55.7 25.2
0.3649 44.0 59.9 15.9
0.3649 30.8 49.9 19.1
0.8933 32.5 56.0 23.5
0.8903 19.2 46.0 26.8
7.0125 39.6 60.0 20.4
7.0692 25.8 50.0 24.2
13.5497 52.8 60.0 7.2
13.5556 33.1 50.0 16.9
27.1613 26.7 60.0 33.3
27.1822 17.1 50.0 32.9
Note: The emissions found do not change with the modulation and/or frequency.
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AC power-line conducted — Neutral N
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Frequency in Hz
Peak measurements Avg measurements Limit FCC Ouasi-Peak - =+ Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuv dBuv dBuv dB
0.1590 54.9 65.7 10.8
0.1590 30.1 55.7 25.7
0.3649 43.7 59.8 16.2
0.3679 319 49.7 17.8
4.6454 32.2 56.0 23.8
4.6305 21.1 46.0 24.9
7.0991 40.1 60.0 20.0
7.2245 24.2 50.0 25.8
13.5795 444 60.0 15.6
13.5527 29.4 50.0 20.6
24.0449 29.5 60.0 30.6
23.8360 16.0 50.0 34.0
Note: The emissions found do not change with the modulation and/or frequency.
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