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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Philips Lighting North America
EUT DESCRIPTION: ceiling luminaire mounted light sensor with 2.4GHz radio
MODEL: SNS441
SERIAL NUMBER: see section 5.6
DATE TESTED: 2018-06-07 TO 2018-07-23
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Compliant
ISED RSS-247 Issue 2 Compliant
ISED RSS-GEN Issue 5 Compliant

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, or any agency of the U.S. government.

Approved & Released For

UL LLC By: Prepared By:
Jeff Moser Bart Mucha
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD Staff Engineer
ULLLC UL LLC
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 333 Pfingsten
Road, Northbrook, Illinois, USA.

333 Pfingsten Road
X] Chamber 10m (ISED:2180A-1)

UL LLC is accredited by NVLAP, Laboratory Code 1004141-0. The full scope of accreditation
can be viewed at https://www.nist.gov/nvlap.
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FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + *Path Factor (dB)
Example: 28.9dBuV/m = 36.5 dBuV + 18.7 dB/m + (- 27.5) dB
*Path factor may include cable, preamp and attenuators. Positive path factor indicates losses only
and negative path factor indicates gain (preamp).

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
\é\lgoésztt(gaos.(lescl\(zr;dzucted Disturbance, 384 dB
\O/\./fgssocsaosiﬂ Elgnducted Disturbance, 365 dB
\é\}/(olzszttgaasbel\l?gglated Disturbance, 3.15 dB
:/c\)/olrgé c():Iri1/|s|_|eZRad|ated Disturbance, 30 536 dB
100010 18000 MHy | 43208
\{\é%rgé ?Oag(éo%%dmtzj Disturbance, 4.45 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a ceiling luminaire mounted light sensor with 2.4GHz ZigBee type radio.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Mode Output Power | Output Power
Range (dBm) (mW)

2405 - 2475 X 4913 3.10

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an Inverted F PCB antenna, with a maximum gain of 0.7dBi.
5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was: FCC Mode V0.30

The test utility software used during testing was: none

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated Spurious Emissions between 30MHz to 25GHz were performed with the EUT set to
transmit at the intended power setting on low, middle and high channels.

Radiated Emissions between 9kHz-30MHz were conducted with random channel selected.

Line Conducted Emissions between 150kHz to 30MHz were performed with the EUT set to
transmit at the intended power setting on low, middle and high channels.

The EUT is Luminaire mounted only therefore all radiated spurious emissions were conducted
in single orientation.

For testing purposes the EUT was set to 100% duty cycle, however in normal use the worst
case pulse train will be approximately 10mS over 100mS period.
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

5.6. DESCRIPTION OF TEST SETUP

EUT and SUPPORT EQUIPMENT

EUT - Antenna Port Philips SNS441 - 2AF2N-SNS441
EUT - Radiated Sample|Philips SNS441 - 2AF2N-SNS441
*LED Driver Philips X1040C110V054VPT1 |443579000431 -

Support Equipment List

I/O CABLES

1 DCInput |1 Wire solid 30cm -

TEST SETUP

Frequencies and modes of operation are set by NFC transmitter. EUT is powered by a LED
ballast.
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

SETUP DIAGRAM FOR ANTENNA CONDUCTED TESTS

Spectrum Analyzer

Coaxial
connection
with

Attenuator

LED
Driver

SETUP DIAGRAM FOR RADIATED TESTS

LED

Driver

SETUP DIAGRAM FOR AC LINE CONDUCTED TEST

LED Driver

* note: variable power supply is only used to program the mode and frequency and its removed
during conducted emissions testing.
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10, section 11.6, b

6 dB BW: ANSI C63.10, section 11.8.1 (option 2)

99% Occupied Bandwidth: RSS-Gen, Issue 5, Section 6.7

Output Power: ANSI C63.10, section 11.9.1.1

Power Spectral Density: ANSI C63.10, section 11.10.2 (peak PSD)

Out-of-band emissions in non-restricted bands: ANSI C63.10, section 11.11

Out-of-band emissions in restricted bands: ANSI C63.10, section 11.12.1

Band-edge: ANSI C63.10, section 11.12.1

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

7. TEST AND MEASUREMENT EQUIPMENT

DATE: 2018-07-25
ISED ID: 20659-SNSS

The following test and measurement equipment was utilized for the tests documented in this
report:

Description Manufacturer Model Identifier Cal. Date [ Cal. Due Date

EMI Test Receiver Rohde & Schwarz ESCI EMC4328 2017-12-21 2018-12-31
BiCon Antenna Chase VBAG6106A EMC4078 [ 2018-03-28 | 2019-03-31
Log-P Antenna Chase UPA6109 EMC4313 | 2018-04-09 | 2019-04-30
Loop Antenna EMCO 6502/1 EMC4026 | 2018-01-10 | 2019-01-31
Antenna Array UL BOMS EMC4276 | 2018-06-19 [ 2019-06-30
EMI Test Receiver Rohde & Schwarz ESU EMC4323 | 2017-12-20 | 2018-12-31
Spectrum Analyzer Agilent N9030A (PXA) [ EMC4360 2017-12-28 2018-12-31
EMI Test Receiver Rohde & Schwarz ESR EMCA4377 2017-12-23 2018-12-31

Transient Limiter Electro-Metrics EM7600-2 EMC4224 N/A N/A

High-Pass Filter Solar Electronics 2803-150 EMC4327 N/A N/A

Attenuator HP 8494B 2831A00838 N/A N/A
LISN - L1 Solar Electronics | 8602-50-TS-50-N | EMC4066 | 2017-12-29 | 2018-12-31
LISN - L2 Solar Electronics | 8602-50-TS-50-N | EMC4064 | 2017-12-29 | 2018-12-31
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [ Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
*TX Mode 100.000 | 100.000 1.000 100.00% 0.00 0.010

* For testing purposes the device was set to transmit with 100% duty cycle.
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS

8.2.1. TX Mode

Channel

Frequency
(MHZz)

99% Bandwidth
(MHz)

Low

2405

2.2523

Middle

2440

2.2720

High

2475

2.2667

iers Spectrom Anstye oW E anters Soee E
" = e 51152tz s T - e SRS (080 anr i
REW 91,000 KHz Center Freq: 2.408000000 GHz Radio Std: None TraceMetector enter 440000000 GHz Center Freq: 2440000000 GHz Radio Std: None TraceDetector
o Trig: AvglHold:> 1010 o Trig: Fras Run AvglHold> 10110
FFGain:Low — RAtten: 10 d8 Radio Device: BTS SFGainLow © SAtten: 10 4B Radio Device: BTS
Ref Offset 105 dB Ref Offset 106 dB
10 dBfdiv Ref 20.50 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Clear Write| Clear Write|
Average Average|
Max Hold| Max Hold|
Center 2.405 GHz Span 10 MHz, Min Hold ‘Center 2.44 GHz Span 10 MHz, Min Hold
Res BW 91 kHz VBW 910 kHz Sweep 5 ‘Res BW 91kHz VBW 910 kHz Sweep 5
Occupied Bandwidth Total Power 11.5 dBm Detector Occupied Bandwidth Total Power 10.9 dBm Detector
2.2523 MHz jputo 2.2720 MHz puto
Transmit Freq Error 21.356 kHz OBW Power 99.00 % Transmit Freq Error 13.427 kHz OBW Power 99.00 %
x dB Bandwidth 1.755 MHz x dB -6.00 dB x dB Bandwidth 1.698 MHz x dB -6.00 dB
Tgsrarus e
s Speetruen Aty - Drcopeed B 3
Center Freq 2.475000000 GHz Rnd 2 Tracemetector
M Gaintow * Ramen: 10 48 Radio Device: BTS
Ref Offset 10.6 dB
10 dBidiv Ref 20.00 dBm
Log
Clear Write|
Average]
Max Hold|
Min Hold|
‘Center 2.475 GHz Span 10 MHz
Res BW 91 kHz VBW 910 kHz Sweep 5 m:
Detector|
Occupied Bandwidth Total Power 10.3 dBm Sample
2.2667 MHz uto Man
Transmit Freq Error 12.154 kHz OBW Power 99.00 %
x dB Bandwidth 1.690 MHz x dB -6.00 dg
wea] oo

HIGH CHANNEL
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

8.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

8.3.1. TX Mode

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2405 1.7040 0.5

Middle 2440

1.7020

0.5

2475

High

1.7030

0.5

et Spestrum Aty e O X s Speetromn Aty - Occupees U9 3
R B i G v E : : i D16
REWS1.000 KHz | CentarFreq: 2408000000 Gz Ll [Center Freq 2.440000000 GHz Cantar Freq: 2440000000 GHz o | TracaiDetsctor
o Trig: AvglHeld:>10M0 o Trig: Free Run AvglHold>10M0
A GaincLow — #4cten: 10 4B AFGainLow — #Aman: 10 4B
Ref Offset 105 dB Ref Offset 106 dB
10 dBfdiv Ref 20.50 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Clear Write| Clear Write|
Average Average|
Max Hold| Max Hold|
Center 2.405 GHz Span 10 MHz, Min Hold ‘Center 2.44 GHz Span 10 MHz, Min Hold
Res BW 91 kHz VBW 910 kHz Sweep 5 ‘Res BW 91kHz VBW 910 kHz Sweep 5
Occupied Bandwidth Total Power 11.9 dBm Detector Occupied Bandwidth Total Power 11.2 dBm Detector
2.2572 MHz puto ban 2.2750 MHz rute Yan
Transmit Freq Error 21.946 kHz OBW Power 99.00 % Transmit Freq Error 12.952 kHz OBW Power 99.00 %
x dB Bandwidth 1.704 MHz x dB -6.00 dB x dB Bandwidth 1.702 MHz x dB -6.00 dB
Tgsrarus e
b Spectram Anilyaes -8
= < | Tracemetector
[Center Freq 2.475000000 GHz *
EGainLow * Aen: 10 d8 e BTS
Ref Offset 10.6 dB
10 dBidiv Ref 20.00 dBm
Log
Clear Write
Average|
Max Hold|
Min Hold|
‘Center 2.475 GHz Span 10 MHz
Res BW 91 kHz VBW 910 kHz Sweep 5 m:
Oceupied Bandwidth Total Power 10.6 dBm DE'::;T:
2.2813 MHz uto
Transmit Freq Error 15.180 kHz OBW Power 99.00 %
x dB Bandwidth 1.703 MHz x dB -6.00 d&
R
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REPORT NO: 12229356A

DATE: 2018-07-25

FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS
8.4. OUTPUT POWER
LIMITS

FCC §15.247 (b) (3)

RSS-247 5.4 (d)

The maximum antenna gain is less than 6dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

ANSI C63.10, section11.9.1.1

The cable assembly insertion loss of 10.5 dB (including cable and attenuator) was entered as
reference offset in the spectrum analyzer.

RESULTS
8.4.1. TX Mode
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 2405 4.913 30 -25.087
Middle 2440 4.286 30 -25.714
High 2475 3.533 30 -26.467
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FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

8.5.

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

8.5.1. TX Mode

Channel | Frequency PSD Limit Margin
(MHz) (dBm) (dBm/3kHz) (dB)
Low 2405 -3.38 8 -11.38

Middle 2440

-4.04

-12.04

High 2475

-4.81

-12.81

arker 2404595000000 GHz Avg Type: Log-Pur Peak Search vg Type: Log P Peak Search
NO: Wide T Trig: Fres R AvglHold>100100 N Wide o AvglHold> 100100
IFGain:Law Atten: 10 dB. IFGainL aw Atten: 10 dB
- NextPeak o NextPeak
Ref Offset 106 d8 Mkri 2.404 Ref Offset 105 o8 Mkr1 2.440 1
odzidv Ref 10.50 dBm -3.3 od=idiv  Ref 10.50 dBm 4.0
Log og
¢ Next Pk Right » Next Pk Right
l
Next Pk Left | Next Pk Left
Marker Deita) Marker Deita
Mkr—CF’ Mkr—CF
Mkr—RefLvi Mkr—RefLvl
More More
Center 2.405000 GHz Span 5.000 MHz 1at2 Center 2.440000 GHz Span 5.000 MHz 1of2
#Res BW 30 kHz #VBW 300 kHz Sweep 5.13 ms (1001 pts) #Res BW 30 kHz #VBW 300 kHz Sweep 5.13 ms (1001 pts)
usal Qe wsa| Tgsrarus

#Res BW 30 kHz

. . = ka5 2000
[Marker 1 2.475115000000 GHz Avg Type: Log-Pur 5|  PeakSearch
PNO: Wide 0 g: gl L
IFGain:Low Atten: 10 dB
P — NextPeak
Mkr1 2.475 115 GHz
Ref Offset 105 dB ;
/o deidiv__Ref 10.50 dBm -4.814 dBm
" Next Pk Right
Next Pk Left
Marker Deita|
MKr—CF
Mkr—RefLvi
More
Center 2.475000 GHz Span 5.000 MHz 1at2
#VBW 300 kHz Sweep 5.13 ms (1001 pts)

trans]

HIGH CHANNE
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

8.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS
FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS

8.6.1. Bandedge

UL EMC Test System 2818 Jul 9 13:28:689

= Anternna Fort Conducted
L S ER%:‘;HS Lighting NA
Antenna Port TX
=) Powsred by Driwver
] SR - = R Charne | SRED: Low, bHN‘%dJ BLO: High
7" 8 ,,,,,,, R r l
|
778 ,,,,,,,,,,,,,,
2,365 2,515
Frequency (GH=2
TSRS ibkcsder e SaD PR SaR i idea  fuie T8 T SBTeszais  mbcsmiok Sie | PEACSafeUider  lmeeihuor 11 MR
Philips Lighting NA
SNS441
Antenna Port TX
Pow ered by Driver
Channel>RED:Low, GRN:Mid, BLU: High
Trace MArkers
Test Meter Path
Marker |Frequency |Reading Factor |Level Limit Margin
No. (GHz) (dBm) Detector |dB dBm dBm (dB)
Low Channel
1 2.4045 -9.31| Pk 10.5 1.19 1.19 9]
2 2.4056 -9.4 | Pk 10.5 1.1 1.19 -0.09
3 2.3811 -70.09 | Pk 10.5| -59.59| -18.81| -40.78
4 2.4 -64.44 | Pk 10.5| -53.94| -18.81| -35.13
Middle Channel
5 2.4398 -9.75| Pk 10.5 0.75 1.19 -0.44
6 2.4406 -9.65 | Pk 10.5 0.85 1.19 -0.34
High Channel
7 2.3818 -69.53 | Pk 10.5| -59.03| -18.81| -40.22
8 2.4745 -10.85| Pk 10.5 -0.35 1.19 -1.54
9 2.4753 -10.97 | Pk 10.5 -0.47 1.19 -1.66
10 2.4835 -69.12 | Pk 10.5| -58.62| -18.81| -39.81
Pk - Peak detector
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS
8.6.1. 30MHz-26GHz

Low Channel
UL EMC Teet System 2818 Jul 9 13:45:33
Antenna Port Conducted Pl : : i P i

26

Philips Lighting NA
18 sns44) - e B NS ——
Antenna Port TX

Powered by Driver 3
&| Channel>High - e -0 S SO SO

1
]

|
[
=]

dBm Low CH
|
W
]

|
o~
[N]

|
9]}
&)

=15
_7@ ...............................
3@ 184 1964 [EELELE] 25864
Frequency (MHz)
Rarge (Hfiz) REU/UE Ref/fttn  Dat/fivg Tupe [, Fle #hupe| Ronge OHHz) REU/UBH Raf/fttn  Dat/fvg Tges Sumen Pt Houpalo
1:38-16888 | 8Bk (- 3cdB) 300k 530 PEAK/LogPur-Uidea  Auto 18k HAxH
2| 8rA-25888 188k (-3cB) /380K 5738 PEAK/LogPur-Videa  Auto 24k HAxH

Philips Lighting NA
SNS441
Antenna Port TX

Powered by Driver

Channel>High
Trace MArkers
Test Meter Path

Marker Frequency | Reading Factor | Level | Limit Margin

No. (MHz) (dBm) Detector | dB dBm | dBm (dB)
1 44.0665 63.25 | Pk 101 | -53.2 | -19.1 | -34.02
2 | 4428746 -60.86 | Pk 10.1 | -50.8 | -19.1 | -31.63
3 2406 -9.63 | Pk 105 | 0.87 0.87 0
4 3745 -54.66 | Pk 108 | 439 | -191 | -24.73
5 13608 -55.8 | Pk 113 | 445 | 191 | -25.37
6 23950 -53.53 | Pk 17 | 418 ] -191 22.7

Pk - Peak detector
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FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS
Middle Channel
ZEjUL EMC Test System 2818 Jul 9 13:45:33

Antenna Part Conducted
Philips Lighting NA

18] guga4 e e R S N S
Antenno Port TX

Fowered by Driver =
H| Chonnel>High —edeeen - S SR

,2@ ,,,,,,,,,,,,, e e e S e pr— S

— 3B} . N e eeepen A

dBm Mid CH

N ' e N 2] ‘ B 7] Z5oee
Frequency (MHz)

SO e e o P S Videe Vet tiute) 10k WAH O NEHD b Bk b PR i fe o

Philips Lighting NA

SNS441

Antenna Port TX

Powered by Driver

Channel>High

Trace MArkers

Test Meter Path

Marker Frequency | Reading Factor | Level | Limit Margin

No. (MHz) (dBm) Detector | dB dBm | dBm (dB)
7 92.3774 63.28 | Pk 10.1 | -63.2 | -19.1 | -34.05
8 | 465.6719 62.39 | Pk 101 | -52.3 | -19.1 | -33.16
9 2440 -10.88 | Pk 105 | -0.38 0.87 -1.25
10 3793 -55.43 | Pk 108 | 446 | -1941 -25.5
11 23726 -53.41 | Pk M7 | 417 ] 191 | -22.58

Pk - Peak detector
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FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS
High Channel
ZEjUL EMC Test System 2815 Jul 9 13:45:33
Antenno Part Conducted
Philips Lighting N&
18 sus4d) R e B A e
Antenna Port TX
Fowered by Driver
H| Chonnel>High B 1= epeees dmesbesdeen o
q
JEE 7 | U ST S TSN A TSN O UGN SRR IS JUREN RSO SO SO SO SUUOONRNS RSO | SOOI SRR SRS S AU SRS A SO SRS
T PR
[
s
Bl
e 1 B S St St ARG DS SO S SRR
3
m
© -4p
-5
-5
-7d
34 1aa iE[EE] [ELEIEE] 25688
Frequency (MHz)
Ramgs (HHz) EEED Ref/fttn  Dst/fg Typs Susep Fis  #8ups Rongs CHHz) RELI7UBL) Raf/Ptbn Dot/ fvg Typs Susep Fts  #8upa/No
5: 301866 168k (-3cB) /380k 5/38 FERK/LogFur-Uides  S3mseclfuto) 18k HAXH
6: 1BEA- 2560 168k (-3cB) /380k 5/38 PEAK/LagPur-Uidzo  2.3sec(futo) 24k HAXH

Philips Lighting NA
SNS441
Antenna Port TX

Powered by Driver

Channel>High
Trace MArkers
Test Meter Path

Marker Frequency | Reading Factor | Level | Limit Margin

No. (MHz) (dBm) Detector | dB dBm | dBm (dB)
12 52.5063 -64.04 | Pk 101 | -53.9 | -19.1 | -34.81
13 | 183.7609 -62.79 | Pk 101 | -52.7 | -19.1 | -33.56
14 | 403.9736 61.36 | Pk 101 | -51.3 | 191 | -32.13
15 | 967.8927 60.7 | Pk 10.2 | -505 | -19.1 | -31.37
16 2475 -12.55 | Pk 105 | -2.05 0.87 -2.92
17 3808 -54.91 | Pk 10.8 | 441 | -19.1 | -24.98
18 24110 -53.14 | Pk 116 | 415 | 191 | -2241

Pk - Peak detector
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REPORT NO: 12229356A

FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement below
1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT distance is 3
meters for frequencies 9kHz-30MHz and 1GHz-25GHz. For frequencies 9kHz-30MHz the limit was
extrapolated to 3m distance using the 40*log(d1/d2). For frequencies 30MHz-1GHz the antenna distance
is 10m and the levels are extrapolated to distance of 3m using the 20*log(d1/d2). The EUT is configured

in accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

Although for 9kHz-30MHz tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore sufficient tests
were made to demonstrate that the alternative site produces results that correlate with the ones of tests
made in an open field based on KDB 414788. See data in section Error! Reference source not found..

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3 MHz for peak measurements and as applicable for average measurements.

The spectrum from30MHz to 25 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band. For frequencies 9kHz-30MHz random channels was used.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions. For frequencies 9kHz-30MHz no height scan

was conducted.
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

9.2. TRANSMITTER 9kHz — 30MHz

9.2.1. Outdoor to 10m SAC Correlation Data

Correlation Data for measurements 9kHz-30MHz between Outside and 10m semi-anechoic
chamber at Underwriter Laboratories in Northbrook, IL.

Outside to 10 Meter Chamber Correlation Data - 3m distance

82

80
78
(S
>
> 76
[aa]
©
74
72
70
PSP ITFEL TP P TP YT e e DD
o N

Frequency (MHz)

==@==SA Reading dBuV @ 3m Parking Lot ==@==SA Reading dBuV @ 3m Chamber

Correlation measurements were conducted using a signal source with an antenna outside in
open area (parking lot). Immediately following the measurements the same setup was moved
inside the 10 meter semi-anechoic chamber and the measurements were repeated. The above
plot shows the difference in levels measured between outside and the 10 meter semi anechoic
chamber.
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

9.2.2. Radiated Emissions 9kHz-30MHz

UL EMC Test System 21 Jun 26818 14:82: 37

Rodioted Emissions

Philips SNS441
e TX Mid Ch
RED: Horizontal GRN: Uertical

~ 1gg
=1
o
)
- 9@
° L
5 CC Parit {513
a
o Be
[
i
p 7@4
s
v
£
~ 6B
0
I
e Vo
= i iy
5 5@ i § Wi
@ MHW
& ‘ g
40 N RRN |
. WWWWW "
RalEE] . 1 19 30
Frequency (MHz)
Range (HHz) REU/UBH  Ref/Attn  Det/fvg Modk Sueep Fts  #oups/Mods Position Rangs (HHz) REWUBW  Ref/Attn Det/fvg fods Suezp Pte  #oups/Mode  Position
4:.609-.15 268(-60B)/ 3k 92/8 PEAK/LogPur-Uideo  7.2sec(Auto) 4BA1  MAXH B-368degs | 6:1-30 Gk (-6dBY/188k 92/8 PEAK/LogPur-Video  72Bmeec(Auto) 4881  MAXH A-36Bdegs 101]
501571 G(-68)/10Bk  92/8  FEAK/LogPur-Uideo  25msectAuto) 4881 NAXH 6-360ckegs
RE SkHz-3BMHz 3m E-Field Loop 3 axis ESCI.TST Rev 9.5 23 Nov 2016
1ZQUL EMC Test System 21 Jun 2018 14.82:37
Rodioted Emizsions
Philips SNS441
118 TX Mid Ch
RED: Horizontal GRN: Uertical
= 1688
=1
Ll
)
< 90
= L
— CC Parit §5:3
T B84
C
G
i
~ 78
O
0
o
v
£
E 66
0
E | ﬂ\ i
o 50 1
> W
E) n N ‘ . MMWWM
g : il
o j [
48 ik .
ML |
368 A gy
. 031 o 1 18 38
Frequency (MHz)
Range (HHz) REU/UBM  Ref/Attn  Det/fvg Modk Sueep Pts  #oups/Mode Position Rangs (HHz) REWUBW  Ref/Attn Det/Avg fode Suezp Pte  #oups/Mode  Position
1:.809-.15 26A(-60B)/ 3k 92/8 PEAK/LogPur-Uideo  7.2sec(Auto) 4BA1  MAXH B-36degs
2,191 Ik (-GalE)/ 106k 9e/8 PEAK/LogPur—Video  20msecCfiuto) 4881  MAXH 6-36@degs
3130 9(-6d8)/10Bk  G92/8  FEAK/LogPur-Uidso  72Ancec(Auto) 4881  MAXH 6-360dege
RE 9kHz-38MHz 3m E-Field Loop 3 axis ESCI.TST Rev 9.5 23 Nov 26816
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

128

UL EMC Test System

21 Jun 2018 14:B2:37

e

Rodioted Emissions

T

Philips SNS441
X Mid Ch

RED: Horizontal GRN: VUertical

188

L4

80

76}

668

50

dBluValts/meter) Porallel to GND

40

o

38

isl\a]

alE=]

Frequency (MHz)

Range (MHz) REU/UBH

Ref/ftin  Det/fvg Mode

Fis #Sups/Mode Position

Range (PHz)

REH/UBL Ref/Atin

Det/fivg Made

weep Fis #ups/Mode Position

RE SkHz-3BMHz 3m E-Field Loop 3 axis ESCI.TST

Rev 9.5 23 Nov 2016

Philips S

NS441

TX Mid Ch
RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Antenna | Path FCC
Marker |Frequency |Reading Factor |Factor |Level Part |Margin [Azimuth [Height
No. (MHz) (dBuV) |Detector |dB/m |dB dBuV/m (15 3M |(dB) [Degs] |[cm]
Parallel to EUT
1| 0.00921 42.55|Pk 23.1 0| 65.65| 128.3| -62.65|0-360 101
2| 0.22476 40.9|Pk 11.8 0.1 52.8| 100.6| -47.77|0-360 101
3 1.76125 20.43| Pk 12.2 0.1 32.73| 69.54| -36.81(0-360 101
Perpendicular to EUT
4 0.00935| 41.43|Pk 23.1 0| 64.53| 128.2| -63.64)|0-360 101
5| 0.24606| 39.01|Pk 11.8 0.1 50.91| 99.78| -48.87|0-360 101
6 1.79025| 21.44|Pk 12.2 0.1 33.74| 69.54| -35.8|0-360 101
Parallel to Ground
7] 0.009245| 46.73[Pk 23.1 0| 69.83| 128.3| -58.44|0-360 101
8| 0.24883( 38.99|Pk 11.8 0.1 50.89| 99.68| -48.79|0-360 101
9| 1.63075| 21.04(Pk 12.2 0.1 33.34| 63.36]| -30.02|0-360 101

Pk - Peak detector
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

9.3. TRANSMITTER 30MHz - 1GHz

9.3.1. Low Channel

1QQUL EMC Test System 21 Jun 2818 12:29:47
Rodiated Emissions
Philips SNS441
96 with driver below floor
TX Low Channel
RED: Horizontal GRN: Uertica
[515]
74
6 68
7
: i
- 5B
c |
~
3 47 CFR Part 15,209 3n
o 40
o
24
18
38 188 188
Frequency (MHz)
Range CHiH=) REL/UBU Ref/Attn  Det/Avg Mode Sweep Pts  # Range (MHz) RBU/UB Ref/Attn  Det/Avg Mode Sueep Pts  #5up
2 30-260 126k C-6d8) /1M 52/8 PEAK/LogPur—Videa  Auto 4001 4:280- 1000 126k (-6dB)/ 1M 92/8 PEAK/LagPur—Videa  Auto 881 MAXH
# not soved * Rev 9.5 B3 Jun 2817
1QQUL EMC Test System 21 Jun 2818 12:29:47
Rodiated Emissions
Philips SNS441
90 with driver below floor
TX Low Channel
RED: Herizontal GRN: Vertical
[515]
74
E
- 6o
o
N
: i
2 5B |
3
3 47 CFR {Port 15.209 3n
2 46 &
o
3
38% .
24 ‘WM
18
30 184 1aeg
Frequency (MHz)
Range CHH= REL/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #] Range (MHz) RBU/UB Ref/Attn  Det/Avg Mode Sueep Pt #5up
i;36-200 126k C-6d8) /1M 52/8 PEAK/LogPur—Videa  Auto 4001 3:286- 1000 126k (-6dB)/ 1M 92/8 PEAK/LogPur—Videa  Auto 881 MAKH
# not soved * Rev 9.5 B3 Jun 2817
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FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

Philips SNS441

with driver below floor

TX Low Channel

RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1

No. Frequency Reading Factor Factor Reading dBuV/m

(MHz) (dB) (dB)

1 33.995 30.75dBuv Pk 16.7 -19.9 27.55 40
Azimuth:0-360 Height:398 Margin (dB) -12.45
2 133.3175 31.41dBuv Pk 14.3 -19.1 26.61 43.52
Azimuth:0-360 Height:102 Margin (dB) -16.91
3 190.2675 32.51dBuVv Pk 16 -18.6 29.91 43.52
Azimuth:0-360 Height:398 Margin (dB) -13.61

4 33.6125 31.13dBuvV Pk 16.8 -19.6 28.33 40
Azimuth:0-360 Height:251 Margin (dB) -11.67
5 133.53 31.21dBuvV Pk 14.3 -19 26.51 43.52
Azimuth:0-360 Height:398 Margin (dB) -17.01
6 188.525 31.07dBuv Pk 16 -18.6 28.47 43.52
Azimuth:0-360 Height:102 Margin (dB) -15.05
7 308.6 31.87dBuvV Pk 13.3 -18.1 27.07 46.02
Azimuth:0-360 Height:99 Margin (dB) -18.95
8 694.1 31.13dBuVv Pk 21.1 -16.2 36.03 46.02
Azimuth:0-360 Height:299 Margin (dB) -9.99
9 309 32.05dBuv Pk 13.3 -18.2 27.15 46.02
Azimuth:0-360 Height:399 Margin (dB) -18.87
10 692.8 30.37dBuvV Pk 21.1 -16.8 34.67 46.02
Azimuth:0-360 Height:102 Margin (dB) -11.35

LIMIT 1: 47 CFR Part 15.209 3m
Pk - Peak detector
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FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

9.3.2. Middle Channel

UL EMC Test System 21 Jun 2818 12:52:48

Rodiated Emissions

Philips SNS441

el with driver below floor

TX Mid Channel

RED: Horizontal GRN: Uertica

[S14]

78

68

Sl

1

47 CFR Part 15.2089 3m

40

dBlulalt=/meter) VUertical

18
39 186 1B8oe
Frequency (MHz)
Range (MHz) RBL/VBW Ref/Attn  Det/Avg Mode Sweep Pts  #} Range (MHz) RBUW/UBW Ref/Attn  Det/Avg Mode Sweep Pts  #Sup:
2:30-288 120k (-6dB) /1M 92/8 PEAK/LogPur-Video  Auto 4aa1 4200~ 1080 128k (-6dB)/IM - 92/B PEAK/LogPur-Video  Auto 8001 MAXH
* not soved ¥ Rev 9.5 B3 Jun 2017
1QQUL EMC Test System 21 Jun 2018 12:52:48

Rodiated Emissions

Philips SNS441

el with driver below floor

TX Mid Channel

RED: Horizontal GRN: Uertica

80

78

68

47 CFR Part 15 289 3m

dBlulolts/meter) Horizantal

48
38 1
-5 MWMWMMW\A
e m
i
18
30 180 1B8e
Frequency (MHz)
Range CHH= REL/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #] Range (MHz) RBU/UB Ref/Attn  Det/Avg Mode Sueep Pt #5up
1:30-268 120k (-6dB) /1M 92/8 PEAK/LogPur-Video  Auto 4aa1 3:2080- 1080 128k (-6dB)/IM 92/B PEAK/LogPur-Video  Auto 8001 MAXH
# not soved * Rev 9.5 B3 Jun 2817

Page 28 of 51

UL LLC
333 Pfingsten Rd, Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 12229356A
FCC ID:2AF2N-SNSS
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ISED ID: 20659-SNSS

Philips SNS441

with driver below floor

TX Mid Channel

RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1
No. Frequency Reading Factor Factor Reading dB(uVolts/meter)
(MHz) (dB) (dB)
1 40.54 30.71dBuv Pk 14 -19.4 25.31 40
Azimuth:0-360 Height:398 Margin (dB) -14.69
2 177.56 30.19dBuv Pk 15.6 -18.6 27.19 43.52
Azimuth:0-360 Height:102 Margin (dB) -16.33
3 39.605 30.94dBuv Pk 14.4 -19.8 25.54 40
Azimuth:0-360 Height:398 Margin (dB) -14.46
4 178.0275 30.63dBuv Pk 15.6 -18.8 27.43 43.52
Azimuth:0-360 Height:101 Margin (dB) -16.09
5 324.4 30.45dBuv Pk 13.9 -18 26.35 46.02
Azimuth:0-360 Height:102 Margin (dB) -19.67
6 851.8 29.81dBuv Pk 22.7 -16.5 . 46.02
Azimuth:0-360 Height:299 Margin (dB) -10.01
7 320.7 30.75dBuv Pk 13.9 -18.1 26.55 46.02
Azimuth:0-360 Height:399 Margin (dB) -19.47
8 850.8 29.94dBuv Pk 22.7 -17.1 46.02
Azimuth:0-360 Height:399 Margin (dB) -10.48
LIMIT 1: 47 CFR Part 15.209 3m

Pk - Peak detector
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

9.3.3. High Channel

WQQUL EMC Test System 21 Jun 2818 13:87:44
Rodiated Emissions
Philips SNS441
96 with driver below floor
TX High Channel
RED: Horizontal GRN: Uertica
80
o 74
i
5
- 68
¢
U
w58 |—
g |
b
» 40 47 CFR Port 15 209 3m
3
3
B 3@%3 2
2 %
G
18
39 186 1B8oe
Frequency (MHz)
Range (MHz) RBL/VBW Ref/Attn  Det/Avg Mode Sweep Pts  #} Range (MHz) RBUW/UBW Ref/Attn  Det/Avg Mode Sweep Pts  #Sup:
2:30-288 120k (-6dB) /1M 92/8 PEAK/LogPur-Video  Auto 4aa1 4200~ 1080 128k (-6dB)/IM - 92/B PEAK/LogPur-Video  Auto 8001 MAXH
* not soved ¥ Rev 9.5 B3 Jun 2017
1QQUL EMC Test System 21 Jun 2818 13:87:44
Rodiated Emissions
Philips SNS441
90 with driver below floor
TX High Channel
RED: Horizontol GRN: Vertical
[515]
E 74
c
o
N
5 68
T
; §
b 58 |
)
<
5 L
L oap 47 CFR Part 15.2688 3m
0
>
3
o 38
T WWWWW 1
29 %M,wmm
18
30 184 1aeg
Frequency (MHz)
Range CHHz) T Ref/Attn Det/Avg Hode Suesy Fts # Range (MHz) R/ VBl Ref/Atin Det/fvg Mode Swee; Pts  #5up
1:30-268 120k (-6dB) /1M 92/8 PEAK/LogPur-Video  Auto 4aa1 3:2080- 1080 128k (-6dB)/IM 92/B PEAK/LogPur-Video  Auto 8001 MAXH

* not soved *

Rev 9.5 B3 Jun 2817
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

Philips SNS441

with driver below floor

TX High Channel

RED: Horizontal GRN: Vertical

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:l
No. Frequency Reading Factor Factor Reading dB(uVolts/meter)
(MHzZ) (dB) (dB)
1 41.7725 31.19dBuvV Pk 13.5 -19.7 24.99 40
Azimuth:0-360 Height:398 Margin (dB) -15.01
2 122.055 30.81dBuVv Pk 13.5 -19.6 .71 43.52
Azimuth:0-360 Height:398 Margin (dB) -18.81
3 41.0925 31.63dBuv Pk 13.8 -19.5 25.93 40
Azimuth:0-360 Height:102 Margin (dB) -14.07
4 134.2525 31.88dBuVvV Pk 14.3 -19.2 8 43.52
Azimuth:0-360 Height:398 Margin (dB) -16.54
5 547.3 29.57dBuv Pk 19.6 -17.3 7 46.02
Azimuth:0-360 Height:299 Margin (dB) -14.15
6 839.4 30.01dBuv Pk 23.1 -17.1 1 46.02
Azimuth:0-360 Height:399 Margin (dB) -10.01
7 555.4 29.25dBuvV Pk 20.1 -17 32.35 46.02
Azimuth:0-360 Height:299 Margin (dB) -13.67
8 863 29.51dBuv Pk 23.4 =17 35.91 46.02
Azimuth:0-360 Height:199 Margin (dB) -10.11

LIMIT 1: 47 CFR Part 15.209 3m
Pk - Peak detector
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

9.4. TRANSMITTER 1GHz - 25GHz

9.4.1. Low Channel

Band Edge Data — Horizontal

18UL EMC Test System 21 Jun 2818 87:47:18

Preliminary Rodioted Emissions

Philips

188 sns441
LoCh
RED: Peck GRN: PR AU 34

g Horizontal

O~

860
BondEdge PK Limit

78
3 6m
s SondEdoe AU Limit g z
%MWMNMAWMWWWMMNWWWWWMW%WM%MWWV
: :
48
30
28
2.3525 7 . 5MHz/ 2.4275
F?’“EQUENCH (GHZ)
BoandEdge LoCh PK & AV Horizontal BdB DC.TST Rev 9.5 18 Sep 2017
Philips
SNS441
LoCh
RED: Peak GRN: PWR AV
Horizontal
Trace MArkers
Test Meter Antenna |Path BandEdge BandEdge
Marker |Frequency [Reading Factor |Factor |Level PK Limit [Margin |AV Limit [Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m |dBuV/m [(dB) dBuV/m ((dB) [Degs] [[cm] Polarity
1 2.3726 28.6|Pk 21.8 4.65( 55.05 74| -18.95] - - 246 110|H
2 2.3896( 27.93|Pk 21.8 4.78( 54.51 74| -19.49] - - 246 110|H
3 2.4046( 66.69|Pk 21.8 4.68( 93.17] - - - - 246 110|H
4 2.4055( 66.72|Pk 21.8 4.68 93.2| - - - - 246 110|H
5 2.3721 16.06 | Av 21.8 4.65( 4251 - - 54 -11.49 246 110|H
6 2.39 16.05|Av 21.8 479 42.64] - - 54 -11.36 246 110|H
7 2.4051 62.69(Av 21.8 4.68( 89.17| - - - - 246 110|H
Pk - Peak detector
Av - Average detector
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REP

ORT NO: 12229356A DATE: 2018-07-25

FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

Band Edge Data - Vertical

1

18UL EMC Test System 21 Jun 2818 B87:54:56
Preliminary Rodioted Emissions

Philips B
B8 snsa41

LoCh

RED: Peck GRN: PWR AU
gg| Vertical

[BEN

860
BondEdge PK Limit

78
3 6m
S 1
° e A A A ettt s
58
: :
48 °
38
28
2.3525 7 EMH=z/ 2.4275
Frequency (GHz2
BandEdge LoCh PK & AV Vertical BdB DC.TST Rev 9.5 18 Sep 2017
Philips
SNS441
LoCh
RED: Peak GRN: PWR AV
Vertical
Trace MArkers
Test Meter Antenna |Path BandEdge BandEdge
Marker |Frequency [Reading Factor |Factor |Level PK Limit [Margin |AV Limit [Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m |[dBuV/m [(dB) dBuV/m [(dB) [Degs] [[cm] Polarity
1 2.3702| 28.36(Pk 21.8| 4.64 54.8 741 -19.2] - - 269 119(V
2 2.3899| 27.29(Pk 21.8] 4.79| 53.88 74| -20.12] - - 269 19|V
3 2.4045| 73.29(Pk 21.8| 4.68| 99.77] - - - - 269 119V
4 2.4055| 73.31|Pk 21.8] 4.68| 99.79] - - - - 269 19|V
5 2.3704 16| Av 21.8 4.64 42.44] - - 54| -11.56 269 119V
6 2.39] 16.11]|Av 21.8] 479 42.7] - - 541 -11.3 269 19|V
7 2.405 69.32|Av 21.8 4.68 95.8] - - - - 269 119|V
Pk - Peak detector
Av - Average Detector
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REPORT NO: 12229356A DATE: 2018-07-25

FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS
Spurious Emissions 1GHz — 25GHz
UL EMC Test System 21 Jun 2ZB18B g8:16:45
Preliminary Radioted Emissions
Philips
188 SNS441
> LoCh
q RED: Harizontal GRN: Uertical
96
80
47 CFR Part 15 PK
- 78
o
0
=
C
L]
e 47 CFR Part 15 AU
3
@ 50 y 6
o P
40 T ANW
LT
38
28
1 18 25
Frequency (GHz2
RE BOMS 1GHz-256Hz with 2GHz-46Hz NoPrefimp 3m distance 3 ant heights No Height Compensction.TST Rev 9.5 18 Sep 2817
| HBUL EMC Test System 21 Jun 2818 g8:16:45
Preliminary Radioted Emissions
Philips
166 SNS441
LoCh
RED: Horizontal GRN: Uertical
El] f
q
80
47 CFR Part 15 PK
T 78
3
c
0
N
5 064
- 47 CFR Part 15 AU
£
3 s ,M‘WWWW 2
@
o
38
28
1 18 25
Frequency (GHz2
RE BOMS 16Hz-256Hz with 2GHz-46Hz NoPrefimp 3m distance 3 ant heights No Height Compensation.TST Rev 9.5 18 Sep 2817
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

Philips

SNS441
LoCh

RED: Horizontal GRN: Vertical

Trace MArkers

Test Meter Antenna|Path 47 CFR Part 47 CFR Part
Marker |Frequency |Reading Factor |Factor [Level 15.209 PK Margin |15.209 Limit [Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m |dB dBuV/m [LimitdBuV/m |(dB) |AV dBuV/m |(dB) [Degs] |[cm] |Polarity
1 2.405 61.2|Pk 21.8 4.68 87.68 - - - - 0-360 150(H
3 4.811 64.35|Pk 27.7| -51.45 40.6 74| -33.4 54| -13.4]|0-360 200|H
5 17.997 48.86 | Pk 40.1| -39.89| 49.07 74| -24.93 54| -4.93]|0-360 150 (H
2 2.404 67.71|Pk 21.8] 4.69 94.2 - - - - ]0-360 100V
4 4.809 66.96 [ Pk 27.7| -51.46 43.2 74| -30.8 54| -10.8(0-360 150V
6 17.998 48.26 | Pk 40.1| -39.83| 48.53 74| -25.47 54| -5.47|0-360 200V

Pk - Peak detector

Page 35 of 51

UL LLC

333 Pfingsten Rd, Northbrook, IL 60062, USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (847) 272-8800




REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

9.4.2. Middle Channel

Spurious Emissions 1GHz — 25GHz

UL EMC Test System 21 Jun 2818 89:38:5

Preliminory Radioted Emissions

Philips
166 SNS441

Middle Channel

RED: Horizontal GRN: Uertical

ory

El]

860
47 CFR Part 15 PK

708

60
47 CFR Part 15 AU

SQWMWWW 3

38

dBulUs/m Uerticaol

28

1 18 25

Frequency (GHz2

RE BOMS 16Hz-25GHz with 2GHz-4GHz NoPrefmp 3m distonce 3 ant heights Mo Height Compensction. TST Rev 9.5 18 Sep 2617

UL EMC Test System 21 Jun 2ZB18B g9 38:51
Preliminory Rodioted Emissions
Philips
1668 SNS441
Middle Channel
RED: Horizontol GRN: Uertical
90
1
g
80
47 CFR Part 15 PK
o 78
o
c
]
N
5 [G14]
- 47 CFR Part 15 AU
3 3
2 s WMWMW g
[au] ¥
o
Y 3
4@N#%M3wyu”»*ﬂWWW&WWw IbLa il ik
38
20
1 18 25

Frequency (GHz2

RE BOMS 16Hz-25GHz with 2GHz-4GHz NoPrefmp 3m distonce 3 ant heights Mo Height Compensction. TST Rev 9.5 18 Sep 2617
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

Philips

SNS441

Middle Channel
RED: Horizontal GRN: Vertical

Trace MArkers

Test Meter Antenna|Path 47 CFR Part 47 CFR Part
Marker |Frequency |Reading Factor |Factor [Level 15.209 PK Margin |15.209 Limit [Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m |dB dBuV/m [Limit dBuV/m |(dB) AV dBuV/m [(dB) [Degs] |[cm] |Polarity
1 2.44 59.48 | Pk 21.9 4.61 85.99 - - - - 0-360 100(H
3 4.881 64.45 Pk 27.7| -50.78| 41.37 74| -32.63 54| -12.63|0-360 200(H
5 8.005 61.25|Pk 36.1| -46.76] 50.59 74| -23.41 54| -3.41]0-360 100|H
2 2.439 66.43 | Pk 21.9 4.64 92.97 - - - - 0-360 100(V
4 4.879 66.75|Pk 27.7( -50.81 43.64 74( -30.36 54( -10.36(0-360 150V
6 8.009 60.42 Pk 36.1| -46.65( 49.87 74| -24.13 54| -4.13]|0-360 150 |V

Pk - Peak detector
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

9.4.3. High Channel

Band Edge Data — Horizontal

(UL EMC Test System 12 Jul 2818 22:52:34
Preliminory Radioted Emissions
Philips Lighting NA
160 Hode - 4419t K
High CH TX
i Band Edge
o9 HORIZONTAL
8@
BandEdge PKiLimit
78
3 6o
o (T v”v”wvg‘v‘v‘w"”v&‘M“"v“’”W el TS PO S A“A,VAVI\WW.VWWMM.MWWWLWMr‘u.v.vﬁwwwbn\/ww/
58
=1 8
T &)
48
30
28
2.446 7 . 5MHz/ 2.521
Frequency (GHz2
BoandEdge HiCh PK & AV Horizontal BdB DC.TST Rev 9.5 18 Sep 2017
Philips Lighting NA
Model: 441
High CHTX
Band Edge
HORIZONTAL
Trace MArkers
Test Meter Antenna |Path BandEdge BandEdge
Marker |Frequency [Reading Factor |Factor |Level PK Limit [Margin |AV Limit [Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m [dBuV/m |(dB) dBuV/m [(dB) [Degs] [[cm] Polarity
1 2.4744( 63.98|Pk 22 456 90.54| - - - - 283 234(H
2 2.4834| 28.24|Pk 22.1 453 54.87| - - - - 283 234(H
3 2.4836 27.1|Pk 221 453 53.73 74| -20.27| - - 283 234(H
4 2.4892( 27.23|Pk 22.1 454 53.87 74| -20.13] - - 283 234(H
5 2.4751 59.98Av 22 454 86.52] - - - - 283 234(H
6 2.4834 16.34 | Av 22.1 453 42.97| - - - - 283 234(H
7 2.4836 16.32|Av 221 453 42.95] - - 54 -11.05 283 234(H
8 2.489 16.26 | Av 22.1 4.54 42.9| - - 54 -11.1 283 234(H
Pk - Peak detector
Av - Average Detector
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REPORT NO: 12229356A DATE: 2018-07-25

FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS
Band Edge Data Vertical
WQUL EMC Test System 12 Jul 2818 23:89.28

Preliminary Radioted Emissions

Philips Lighting NA

Rz Model: 441
1 High CH TX
Bond Edge
98 o UERTICAL
80
BandEdge PKiLimit
78
£
-~
3 64
@
o
AAV.MMVNVM?MWYAA,AA b A g N i e
568
g 8
o o
48
38
28
2.446 7 .5MHz/ 2.521
Frequency (GHz)
BandEdge HiCh PK & AU Uertical 8dB DC.TST Rev 9.5 18 Sep 2817

Philips Lighting NA

Model: 441

High CH TX

Band Edge

VERTICAL

Trace MArkers

Test Meter Antenna |Path BandEdge BandEdge

Marker |Frequency [Reading Factor |Factor |Level PK Limit [Margin |AV Limit [Margin |Azimuth |Height

No. (GHz) (dBuV) |Detector |dB/m |dB dBuV/m [dBuV/m |(dB) dBuV/m  [(dB) [Degs] |[[cm] Polarity
1 2.4745( 68.94|Pk 22| 4.56 95.5] - - - - 85 102|V
2 2.4834| 26.71|Pk 221 453| 53.34] - - - - 85 102V
3 2.4836( 27.04|Pk 221 453| 53.67 74| -20.33] - - 85 102V
4 2.4881 29.44|Pk 221 4.54] 56.08 74| -17.92] - - 85 102V
5 2.475| 64.92]|Av 22  4.54( 91.46] - - - - 85 102V
6 2.4834| 16.35[|Av 22.1 453 42.98] - - - - 85 102V
7 2.4836| 16.42[Av 221 453| 43.05] - - 54| -10.95 85 102V
8 2.4881 16.56 | Av 22.1 4.54 43.2] - - 54| -10.8 85 102V

Pk - Peak detector

Av - Average Detector
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REPORT NO: 12229356A

FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

Spurious Emissions 1GHz — 25GHz

dBul/m Vertical

UL EMC Test System

12 Jul 2818

22:88:8

Philips Lighting NA

Preliminory Rodioted Emissions

168 Model: 441
High CH TX
Spurious
8 Red: Horizontol Green: Uertica
L] c
=1z
47 CFR Part 15 PK
78
6a

47 CFR Part 15 AU

3B

2B

1

RE BOMS {GHz-25GHz with 2GHz-4GHz NoPrefmp 3m distonce. TST

Frequency (GHz)

25

Rev 9.5 18 Sep 2817

dBul/m Horizontal

12 Jul 2818

22.88:81

BUL EMC Test System

Model: 441
High CH TX

Spurious

L]

anJ

Philips Lighting NA

Red: Horizontal Green:

Preliminory Rodioted Emissions

Uertica

14|
47 CFR Part 15 PK

78

68
47 CFR Part 15 AU

5B

4B v n_"

38

28

1

RE BOMS {GHz-25GHz with 2GHz-4GHz NoPrefmp 3m distonce. TST

Frequency (GHz)

25

Rev 9.5 18 Sep 2817
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REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25
ISED ID: 20659-SNSS

Philips Lighting NA
Model: 441
High CH TX
Spurious
Red: Horizontal Green: Vertical
Trace MArkers

Test Meter Antenna | Path 47 CFR Part 47 CFR Part

Marker |Frequency |Reading Factor |Factor [Level 15.209 PK Margin |15.209 Limit |Margin [Azimuth [Height

No. (GHz) (dBuV) |Detector |dB/m |dB dBuV/m |Limit dBuV/m |(dB) AV dBuV/m  |(dB) [Degs] |[cm] |Polarity
1 1.201 69.95| Pk 28.1| -55.62| 42.43 74| -31.57 54| -11.57|0-360 150(H
2 2.475 56.79|Pk 22| 4.55| 83.34 - - - - ]0-360 150(H
3 7.428 61.6|Pk 30.8| -46.59| 45.81 74| -28.19 54| -8.19]0-360 150(H
4 11.079 56.86 | Pk 36.5| -47.51 45.85 74| -28.15 54| -8.15]|0-360 150(H
5 14.462 48.9|Pk 39.8| -40.99| 47.71 74| -26.29 54| -6.29]|0-360 150(H
6 20.448 54.02 [Pk 40.3| -49.82 44.5 74 -29.5 54 -9.5(0-360 150(H
7 1.877 67.08 | Pk 31| -53.21 44.87 74| -29.13 54| -9.13]0-360 150V
8 2.475 62.92| Pk 22| 4.55| 89.47 - - - - |0-360 150V
9 4.949 67 [Pk 27.8( -49.51 45.29 74| -28.71 54 -8.71(0-360 150V
10 10.859 59.01|Pk 36.4| -48.14| 47.27 74| -26.73 54| -6.73|0-360 150V
11 13.151 51.83|Pk 39.8| -44.36| 47.27 74| -26.73 54| -6.73]|0-360 150V
12 19.54 55.01 [Pk 40.3] -51.41 43.9 74 -30.1 54| -10.1]0-360 150V

Pk - Peak detector

Page 41 of 51

UL LLC

333 Pfingsten Rd, Northbrook, IL 60062, USA

This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (847) 272-8800




REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

" Decreases with the logarithm of the frequency.

RESULTS

Page 42 of 51

UL LLC

333 Pfingsten Rd, Northbrook, IL 60062, USA TEL: (847) 272-8800
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

10.1.1. AC Power Line Results — TX Mode / Low Channel

| ol EMC Test System 21 Jun 2818 14:35:29
Conducted RFI Uoltage
Philips
1a8 SNS44T
LowCh TX
RED: GP GRU: AU
96
T
-
I
72
] |
5 68 47 PR PGS T T ap
5 e
z —
> 4m 9 AZLLER Phrt 15 207 AU
z . T '3
z I | i
36 @\/\J/\ fl g e el . ;
24 \/\/\ j A ”ﬂ ﬂ L\/ ‘l Jj%ﬂl.
= - i) L AR
12
15 1 14 38
Frequency (MHz)
Range (MHz) RBU/VBL Ref/fttn  Det/fvg Mode Sueep Pts  45wpe/Made  Lobel Range (MHz) REW /B Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Mode  Lobel
ISPR 32 22 11 NO_Dongle Line 1 2 3 4 Timelommin Op Caov.TST Rev 9.5 23 Mov 2815
WZQUL EMC Test System 21 Jun 20818 14:35:20
Conducted RFT Uoltoge
Philips
1a8 Sns4d
LowCh TX
RED: QP GRU: AU
96
_ 84
-
I
v 72
4 —
PRl G7CER PEST TS oA TP
hat [
s} \7\
3 48 a AZLCER. Phed. 15287 40
: !
26 \\ ﬂb\] 5
>4 k\ A J\ A g M 1 S T
v A=t
12
15 1 14 38
Frequency (MHz)
Range (MHz) RBW/VBW Ref/Attn  Det/Avg Mode Sweep Pts  #Swps/Made  Label Range (MHz) RBU/UB Ref/Attn  Det/Avg Mode Sweep Pis  #5wps/Mode  Label
ISPR 32 22 11 NO_Dongle Line 1 2 3 4 Timelommin Op Caov.TST Rev 9.5 23 Mov 2815
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REPORT NO: 12229356A DATE: 2018-07-25
FCC ID:2AF2N-SNSS ISED ID: 20659-SNSS

Philips

SNS441

LowCh TX

RED: QP GRV: AV

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:l 2
No. Frequency Reading Factor Factor Reading (dB(uVolts))
(MHzZ) (dB) (dB)

Line 1

1 .2265 38.03dBuVvV Qp 0 11.4 49.43 62.58 -
Margin (dB) -13.15 -

2 .22425 28.46dBuVv Ca 0 11.4 39.86 - 52.66
Margin (dB) - -12.8

3 .9015 22.41dBuVvV Qp 0 10.6 33.01 56
Margin (dB) -22.99

4 .9015 16.41dBuv Ca 0 10.6 27.01 - 46
Margin (dB) - -18.99

5 6.56025 23.67dBuvV Qp 0 10.8 34.47 60 -
Margin (dB) -25.53 -

6 6.56025 20.44dBuVvV Ca 0 10.8 31.24 - 50
Margin (dB) - -18.76

7 16.908 29.83dBuVvV Qp 0 11.3 41.13 60 -
Margin (dB) -18.87 -

8 16.90688 20.53dBuV Ca 0 11.3 31.83 - 50
Margin (dB) - -18.17

Neutral

9 .2265 36.15dBuvV Qp 0 11.4 47.55 62.58 -
Margin (dB) -15.03 -

10 .2265 26.01dBuVv Ca 0 11.4 37.41 - 52.58
Margin (dB) - -15.17

11 .906 31.18dBuVvV Qp 0 10.6 41.78 56 -
Margin (dB) -14.22 -

12 .906 22 .4dBuV Ca 0 10.6 33 - 46
Margin (dB) - -13

13 6.56925 29.4dBuvV Qp 0 10.8 40.2 60
Margin (dB) -19.8

14 6.567 25.26dBuVvV Ca 0 10.8 36.06 - 50
Margin (dB) - -13.94

LIMIT 1: 47 CFR Part 15.207 QP
LIMIT 2: 47 CFR Part 15.207 AV

Qp - Quasi-Peak detector
Ca - CISPR Average detection
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10.1.2. AC Power Line Results — TX Mode / Middle Channel
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Philips

SNS441

MidCh TX

RED: QP GRV: AV

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
No. Frequency Reading Factor Factor Reading (dB(uVolts))
(MHz) (dB) (dB)
Line 1
1 .17925 36.6dBuV Qp .1 11.8 48.5 64.52 -
Margin (dB) -16.02 -
2 .17925 26.05dBuv Ca .1 11.8 37.95 - 54.52
Margin (dB) - -16.57
3 .9015 22.75dBuvV Qp 0 10.6 33.35 56 -
Margin (dB) -22.65 -
4 .89925 16.48dBuvV Ca 0 10.6 27.08 - 46
Margin (dB) - -18.92
5 6.738 25.77dBuvV Qp 0 10.8 36.57 60 -
Margin (dB) -23.43 -
6 6.73575 21.1dBuV Ca 0 10.8 31.9 - 50
Margin (dB) - -18.1
7 17.24325 29.93dBuVvV Qp 0 11.3 41.23 60 -
Margin (dB) -18.77 -
8 17.241 19.46dBuv Ca 0 11.3 6 - 50
Margin (dB) - -19.24
Neutral
9 .17925 36.94dBuvV Qp .1 11.8 48.84 64.52 -
Margin (dB) -15.68 -
10 .17925 25.97dBuVvV Ca .1 11.8 37.87 - 54.52
Margin (dB) - -16.65
11 .9015 32.62dBuVvV Qp 0 10.6 43.22 56 -
Margin (dB) -12.78 -
12 .89925 24.14dBuVvV Ca 0 10.6 34.74 - 46
Margin (dB) - -11.26
13 6.558 29.36dBuvV Qp 0 10.8 .16 60 -
Margin (dB) -19.84 -
14 6.558 25.5dBuV Ca 0 10.8 36.3 - 50
Margin (dB) - -13.7
LIMIT 3: 47 CFR Part 15.207 QP

LIMIT 4:

Qp - Quasi-Peak detector

47 CFR Part 15.209 AV

Ca - CISPR Average detection

Page 46 of 51

UL LLC

333 Pfingsten Rd, Northbrook, IL 60062, USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (847) 272-8800



REPORT NO: 12229356A
FCC ID:2AF2N-SNSS

DATE: 2018-07-25

ISED ID: 20659-SNSS

10.1.3. AC Power Line Results — TX Mode / High Channel

UL EMC Test System
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Philips

SNS441

HiCh TX

RED: QP GRV: AV

Trace Markers

Test Meter Transducer Gain/Loss Corrected Limit:1l 2
(MHzZ) (dB) (dB)

Line 1

1 .2265 38.12dBuVvV Qp 0 11.4 49.52 62.58 -
Margin (dB) -13.06 -

2 .22425 28.53dBuV Ca 0 11.4 39.93 - 52.66
Margin (dB) - -12.73

3 .90375 22.93dBuvV Qp 0 10.6 .53 56 -
Margin (dB) -22.47 -

4 .90375 16.67dBuV Ca 0 10.6 27.27 - 46
Margin (dB) - -18.73

5 6.4005 25.25dBuVvV Qp 0 10.8 .05 60 -
Margin (dB) -23.95

6 6.39825 21.21dBuVv Ca 0 10.8 32.01 - 50
Margin (dB) - -17.99

Neutral

7 .2265 36.36dBuvV Qp 0 11.4 47.76 62.58 -
Margin (dB) -14.82 -

8 .22425 26.21dBuVvV Ca 0 11.4 37.61 - 52.66
Margin (dB) - -15.05

9 .90375 32.6dBuV Qp 0 10.6 43.2 56 -
Margin (dB) -12.8 -

10 .90375 24.23dBuV Ca 0 10.6 34.83 - 46
Margin (dB) - -11.17

11 6.4005 29.56dBuV Qp 0 10.8 6 60 -
Margin (dB) -19.04

12 6.4005 25.85dBuVv Ca 0 10.8 5 - 50
Margin (dB) - -13.35

LIMIT 3: 47 CFR Part 15.207 QP

LIMIT 4: 47 CFR Part 15.207 AV

Qp - Quasi-Peak detector

Ca - CISPR Average detection
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