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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Signify North America Corporation
O’Hare International Plaza
10275 W. Higgins Rd
Rosemount, IL 60018

us
EUT DESCRIPTION: Lighting Control
MODEL: SNH210 MC
SNH210 IA
SERIAL NUMBER: F3

SAMPLE RECEIPT DATE: 2020-12-03

DATE TESTED: 2020-12-03 - 2020-12-14
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + Al Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating compliance with
the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

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
Operations Manager Test Engineer
Consumer Technology Division Consumer Technology Division
UL LLC UL LLC
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

2. TEST RESULTS SUMMARY

DATE: 2021-01-29
IC: 20659-SHMC

FCC Clause | ISED Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI| C63.10 Section
purposes only 11.6.

} RSS-GEN 6.7 99% OBW Reporting ANSI| C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) RSS-2475.2 (a) |6dB BW Compliant None.

15.247 (b) (3) RSS-247 5.4 (d) | Output Power Compliant None.

15.247 (e) RSS-2475.2 (b) |PSD Compliant None.

15.247 (d) RSS-2475.5 Conducted Spurious Emissions Compliant None.

15.209, 15.205 sRig'GEN 8.9, Radiated Emissions Compliant None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Compliant None.
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

3. 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, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + Al, and RSS-247 Issue 2.

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

Address ISED CABID | ISED Company Number = FCC Registration

Building:
333 Pfingsten Road US0065 2180A 152210
Northbrook, IL 60062

UL NBK is accredited by NVLAP, Laboratory Code 100414-0
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY
All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

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

PARAMETER ULab
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 3.31dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Conducted Antenna Port Emission 3.05dB

Uncertainty figures are valid to a confidence level of 95%.
54. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION
The EUT is a ceiling mount wireless light controller with Bluetooth and ZigBee radios. This
report is for the ZigBee radio only. See report number 13593618A for Bluetooth data.
Simultaneous operation between the two radios is not possible.

6.2. MAXIMUM OUTPUT POWER

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

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

2405 - 2480 ZigBee 5.63 3.66

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 2.5dBi

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was v1.1.5.1607
6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, and power line conducted emission were performed with the
EUT set to transmit at the middle channel.

Band edge and radiated emissions between 1GHz and 25GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

EUT is installed in single orientation only
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Ballast Philips X1040C110V054VP|- -

I/O CABLES

1 Power 1 pushin 2 wire 1m n/a
2 AC 1 pushin 3 wire 1.5m n/a
TEST SETUP

The EUT is programmed with NFC device to specific operating mode. NFC programmer is
removed and is not needed during testing.

SETUP DIAGRAMS
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

7. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.1 RBW 2= DTS bandwidth
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Conducted emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11, 6.10.4

Radiated emissions restricted frequency bands and bandedges: ANSI C63.10 Subclause -
11.12.1, 6.10.5

Radiated Spurious Emissions: ANSI C63.10-2013 Section 6.3-6.6

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

8. TEST AND MEASUREMENT EQUIPMENT

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

Test Software List

Description Manufacturer |Model Version

Radiated Software UL UL EMC Ver 9.5, June 15, 2019

AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

Description Manufacturer Model Identifier Cal. Date Cal. Due
EMI Test Receiver Rohde & Schwarz ESCI EMC4328 |2019-12-28 | 2020-12-31
Bicon Antenna Electro-Metrics EM6912A EMC4070 |2019-12-31 | 2020-12-31
Log-P Antenna Chase UPA6109 EMC4258 |2019-12-31 | 2020-12-31
Loop Antenna EMCO 6502/1 EMC4026 |2020-01-28 | 2021-01-31
EMI Test Receiver Rohde & Schwarz ESU EMC4323 |2019-12-26 | 2020-12-31
Antenna Array UL BOMS EMC4276 |2020-07-02 | 2021-07-31
Signal Analyzer Aglient N9030A PXA EMC4360 |2019-12-22 | 2020-12-31
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

The EUT was set to 100% duty cycle and it was verified that it operates at 100% duty cycle.
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

9.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Tested By: | bm06740
Date: 2020-12-14

9.2.1. ZigBee

Channel Frequency 99% Bandwidth
(MHz) (MH2z)
Low 2405 2.2451
Middle 2445 2.2669
High 2480 2.2630

= Voo Speemm ke e EREN= Koo Sy e e o | faesl
. i 0531140 81 Dec 14, 2020 L I x 117594 MM Dec 14, 2020
Centar Freq: 2.405000000 GHz Radio Std: None T enter Freq 2.445000000 GHz Center Freq: 2.445000000 GHz Radio Std: None TracelDstector
WE = Trig: Free Run AvglHold:>1010 — WE T Trig: Free Run AvglHold:>10/10
#FGaindow ~ #Atten: 12dB Radio Device: BTS AFGainiow  HAtien: 12 dB Radio Device: BTS
0 dBidiv Ref 10,00 dBm 0 dBidiv Ref 10.00 dBm
Log Log
Clear Write| Clear Write|
Average 5 Average|
Max Hold| Max Hold|
Center 2.405 GHz ‘Span 5 MHz Center 2.445 GHz Span 5 MHz|
#Res BW 100 kHz VBW 1 MHz Sweep 2.533ms| Min Hold| #Res BW 100 kHz VBW 1MHz Sweep 2.533 ms| Min Hold|
Occupied Bandwidth Total Power 11.9 dBm Occupied Bandwidth Total Power 12.1 dBm
2.2451 MHz Detector] 2.2669 MHz Detector
Sample b| Sample b,
Transmit Freq Error -26.840 kHz % of OBW Power 99.00 % |Auto Man Transmit Freq Error -31.491 kHz % of OBW Power 99.00 % [Auta Man|
x dB Bandwidth 1.699 MHz x dB -6.00 dB x dB Bandwidth 1.676 MHz xdB -6.00 dB
s sTarus wsa sTans
 Fersam Spearam e Greopea EREN=
I 10:4:12 29 Jan 20, 2021
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: Nane Trace/Detector
I WFE 7 Trg: FreeRun AvglHold:>16/10
FGainiow ~ #Auen: 1248 Radio Device: BTS
0 dBJd Ref 10.00 dBm
Log
Clear Write|
Average
Max Hold|
Center 2.48 GHz ‘Span 5 MHz
##Res BW 100 kHz VBW 1MHz Sweep 2.533ms| Min Hold|
Occupied Bandwidth Total Power 12.3 dBm
2.2630 MHz Detector
Sample b
Transmit Freq Error -24.193 kHz % of OBW Power 99.00 % Auto Manf
x dB Bandwidth 1.660 MHz xdB -6.00 dB
sTarus
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

9.3. 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

Tested By:

bm06740

Date:

2020-12-14

9.3.1. ZigBee

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MHz) (MHZz)
Low 2405 1.6830 0.5

Middle

2445

1.6790

0.5

High

2480

1.6710

0.5

— —
[ Xeysigh Spectrum Amalyzer - Occupied BW olla [ Fersgnt Spectram Anlyces - Occupied B o
T e L I x 11:18:55 M Dec 14, 2020
b Genter Freg: 2405000000 Gt T % q2. et Frea; 2445000000 GH Radio § TracelDatecto

an 5.0000 MHz — - T::;!Frrer:;m Am":mmmm enter Freq 2. 445IJ[I:‘)FI:FIIJU GHz - T:";lrrr“:egm Augm;u 1t io lone
#FGaindow ~ #Atten: 12dB AFGainiow  HAtien: 12 dB Radio Device: BTS
dBidiv Ref 10,00 dBm dBidiv Ref 10.00 dBm
Log Log
Clear Write| ClearWrite
Average Average|
Max Hold| Max Hold|
Center 2.405 GHz Span 5 MHz Center 2.445 GHz Span 5 MHz|
#Res BW 100 kHz VBW 1 MHz Sweep 2.533ms| Min Hold| ##Res BW 100 kHz VBW 1MHz Sweep 2.533 ms| Min Hold|
Occupied Bandwidth Total Power 12.1 dBm Occupied Bandwidth Total Power 12.3 dBm
2.2418 MHz Detector 2.2662 MHz Detector
el eal
Transmit Freq Error -27.402 kHz % of OBW Power 99.00 % |Auto Man Transmit Freq Error -31.812 kHz % of OBW Power 99.00 % [Auta Man|
x dB Bandwidth 1.683 MHz x dB -6.00 dB x dB Bandwidth 1.679 MHz xdB -6.00 dB
sTarus sTans
25 Feyaght Spechim Araheer - Oreapied B =
j ENSE. ! 10:43:04 AM Jan 20, 2021
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Trace/Datector
= NFE o7 Trig: Free Run AvglHold:>10/10
FGainiow ~ #Auen: 1248 Radie
0 dB/di Ref 10.00 dBm
Log
Clear Write|
Average}
Max Hold|
Center 2.48 GHz Span 5 MHz
##Res BW 100 kHz VBW 1MHz Sweep 2.533ms| Min Hold|
Occupied Bandwidth Total Power 12.5dBm
2.2646 MHz Detector|
PeakP|
Transmit Freq Error -23.520 kHz % of OBW Power 99.00 % Auto Manf
x dB Bandwidth 1.671 MHz xdB -6.00 dB
sTarus
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REPORT NO: 13593618B DATE: 2021-01-29

FCC ID: 2AF2N-SHMC IC: 20659-SHMC
9.4. OUTPUT POWER
LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE
The transmitter output is connected to a spectrum analyzer.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the spectrum analyzer to allow for a gated peak reading of power.
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

RESULTS

Tested By:

bm06740

Date:

2020-12-14

9.4

1. ZigBee

Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2405 5.361 30 -24.639

Middle 2445

5.506

30

-24.494

2480

High

5.632

30

-24.368

[ Keyight Specinum Analyees - Swept 54 EEEN = [ Feysight Spectrum Anshyces - Swept St o L&
T 20 L 0 X 182
T " E Peak Search
ATy Loz : : fraTyee Lo
cHORRINE 404725"‘:‘[;',“" l.‘:l;’nz Fast T Trlg: Free Run AvalHeld» 100100 Bl “4725“‘3,2!’“" G::: Fas T Trlg: FreeRun AvaHold 100100
IFGoln:Low Amen: 12d8 IFGain:Low Anten: 1208
SelectTrace, Next Peak|
Ref Offset 105 dB ! Ref Offset 105 dB
o deiey_Ref 11.50 dBm o derdy_Ref 11.50 dBm
Clear Write| Next Pk Right]
Trace Average Next Pk Left)
Max Hold| Marker Deita
Min Holdj Mkr—CF|
VlewBIam‘ Mir—RefLvi
Trace On
More| More
- 10f3 - 10f2|
Center 2.40500 GHz Span 25.00 MHz Center 2.44500 GHz Span 25.00 MHz
#Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) #Res BW 8 MHz #VBW 50 MHz ‘Sweep 1.000 ms (1001 pts)
usc sTamus wsc sTAuS)
[ Feysight Spectrum Anslyces - Swegt 54 o la
v (LEE I 0 ——
arker 1 2.479625000000 GHz Avg Type: Log-Pwr ace| 5g| Peak Searc
WFE PROFasr T Trig: FreeRun AvgHold:>100/100 PE i
IFGaintaw — Atten: 12 d8 cerle
NextPeak|
Ref Offset 105 dB
10 devdi Ref 11.50 dBm
Next Pk Right}
Next Pk Left
Marker Delta)
Mkr—CF|
Mkr—RefLv|
More|
- 10f2)
Center 248000 GHz Span 25.00 MHz
#Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
a smanus

HIGH CHANNEL
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

9.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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

Tested By: | bm06740

Date:

2020-12-14

9.5.1. ZigBee

Channel | Frequency PSD Limit Margin
(MH2z) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2405 -9.67 8 -17.67

Middle

2445

-9.53

8

-17.53

High

2480

-9.49

8

-17.49

[ Keysight Spectrum Analyzer - Suwept 54 || lnl [ Keysight Spectrum Anahyzer - Swept S o o )
T LTI TaOr N p— o . x UL TN p—
Avg Type: Log-b = Avg Type: Log-P T o
PNl S Vs R = Trig: Free Run AVGHAG 100100 e PRI ey Ih T Ve e T Trig: FreeRun AvaHo: 10060 et
IFGainLow — Atten: 1208 G \FGaindow — Atten: 12dB o
SelectTrace | NextPeak
Ref Offset 105 dB 1 Ref Offset 10.5 4B
0gaidv_Ref 11.50 dBm ocEiciv_Ref 11.50 dBm
Clear Write| Next Pk Right]
Trace Average Next Pk Left,
Max Hold| Marker Deita
Min Holdj Mkr—CF|
ViewBlank | Mir—RefLvl
Trace On
More| More
- 10f3 - 10f2|
Center 2.405000 GHz Span 2.400 MHz Center 2.445000 GHz Span 2.400 MHz
#Res BW 3.0 kHz #VBW 50 MHz Sweep 245.3 ms (1001 pts) #Res BW 3.0 kHz #VBW 50 MHz Sweep 245.3ms (1001 pts)
o saus s sTans
[ Feywght Spectrum Ansiyas - Swest 5 =
o P
Avg Type: Log-Pun Pesk Search
Pz — EOEDOOE ], e, S
IFGainlow — Aten: 1248
NextPeak|
Ref Offset 105 dB
o dmiciv_Ref 11.50 dBm
Next Pk Right}
Next Pk Left
Marker Delta
Mkr—CF|
Mkr—RefLvl
More|
= 10f2
Center 2.480000 GHz Span 2.400 MHz
#Res BW 3.0 kHz #VBW 50 MHz Sweep 245.3 ms (1001 pts)
s sTarus
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

9.6. 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

Tested By: | bm06740
Date: 2020-12-14
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

9.6.1. ZigBee

3:UL EMC Test System 2828 Dec 14 11:26:14

Antenna FPort Conducted
Signify
25 SNA 21BMC
BondEdge
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(=]
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—_—
L

|
|
|
|
;o\
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Ronge (GHZ) RBU/ VB Ref/Attn Det/Avg Tupe Sueep Ple  ¥oups/iade Lobel Renge (GHz) BU/UBH Ref/Attn  Det/Avg Type Susep Pte #oups/fode  Lobe
1:2.365-2.515  18k(-308)/360Kk5/28 PEK/LogPur-Viden  [Smsec(Auto) ISk Akt Low CH

BE AntCond.DAT Rev 9.5 15 Moy 262H

LOW CHANNEL BANDEDGE

ZQUL EMC Test System 28208 Dec 14 11:21:15
Antenno Port Conducted
Signify
e SNH 21BMC
BondEdge
o RED: LowCh %?N: MidCh BLU: HiCh
-18
Liimid
T -28
=]
g
o -3@
€
©
o
-48
-568
st b rolbhipl
WS p
-60 : -
-78
36 1668 1888 18888 256684
Frequency (MHzD
Ronge (HHZ) REW/VB Ref/Atin  Dat/fvg Tupe Sueep Pls  ¥oups/ade Lobel Ronge () [ Ref/ftin  Det/Avg Type Sueep Pio  foups/fode  Lobe
1:38-1608 188k (-3dB)/ 300K/ 38 PEAK/LogPur-Viden  {5msec(futo) Bk MAXH Low CH
2: 109625000 160K (361 /305/ 30 PEAK/LogPur—Viden  [Snsec(futo) 24k HAKH Low CH

onductedSpurious . DAT

Rev 9.5 15 Moy 262H

OUT-OF-BAND LOW CHANNEL
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

3:UL EMC Test System 2020 Dec 14 11:26:14
Antenno Fort Conducted
Signify
25 SNH 21BMC
BandEdge
5 RED: LowCh GRN: MidCh BLU: HiCh
5
F
Limit ﬁ
-5
T
[=}
z ( \
= -15
: J L
@
o
_25 -
_35 { \
45 f \
55 l/ \»1
2.365 2.515
Frequency (GHz)
Range (GHZ) e/ VBl Ref/Attn  Det/fvg Tupe Suzsp Ple #oups/iade Lobel Ronge (6HZ) E/UBlI Ref/Attn  DetrAvg Type Sueep Pte oups/fode Lobel ‘
2:27%5-2.515  180k(-348)/380K5/20 PERK/LagPur-Viden  Smsec(ute) 15 MK Hid CH
BE AntCond.DAT Rev 9.5 15 Moy 2828
ZQUL EMC Test System 2828 Dec 14 11:21:15
Antenno Port Conducted
Signif
18 SN 21BMC
BondEdge
o RED: LowCh GBN: MidCh BLU: HiCh
-18
Liimid
T -28
=]
°
= -368
€
©
o
-48 &
-50 41‘ Lo 4 AUSI
ot Wby
WA
-668
-78
38 1806 18bB == 25bbg
Frequency (MHzJ
Rarge (HHZ) REU/VB Ref/Atin  Det/fvg Type Suzep Pls  Foups/llade Lobel Ronge (HHz) REU/VB Ref/Min  Det/fivg Tupe Sucep Pis  foups/Mode Label
3:33-108R 108k (-3dB)/300K5/38 PEAK/LogPur—Viden  Odnseclfuto) 1Bk MAKH Hid CH 4: 108825000 1808k (-3d8)/308K5/ 30 PEAK/LogPur-Viden  2.3sec(futo) 24k MAXH Mid CH
onductedSpurious. DAT Rev 9.5 15 May 2029

OUT-OF-BAND MID CHANNEL
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

UL EMC Test System

3 2820 Dec 14 11:26:14
Antenna FPort Conducted
Signif

25 SNA 218MC
BondEdge

5 RED: LowCh GRN: MidCh BLU: HiCh

5

|
n
-

dBm High CH

|
i
i
|
J \

2.365

™ W,
2.515

Frequency (GH=z2
Renge C6t2) RBU/UBU Ref/itin  Det/vg Tupe Sueep Fte tups/ode Lobel Range (o) RBU/LE Ref/Aitn  Dst/vg Type Fts  Toups/fode  Lebel ‘

Susep
3:2.365-2.515 180k (-3dB)/388K5/ 20 PEAK/LogPur—Video  19meec(Auto) 15k MAXH High CH

BE AntCond.DAT

Rev 9.5 15 Moy 262H

HIGH CHANNEL BANDEDGE

ZQUL EMC Test System 2028 Dec 14 f1:21:15
Antenno Port Conducted
Signif
[a SNH 218MC
BondEdge
o RED: LowCh G@NI MidCh BLU: HiCh
-18
T -20
(=]
<
o
L -38
E
%
-48 ¢
-5@ e
g W
-68
-78
38 1806 1888 [EEEE] 25808
Freguency (MHz)
Rornge (1) REU/UBU Ref/Attn  Dst/vg Tupe Susep Plo foups/liade  Label Ronge (1) REU/UB Ref /Attn  Dot/Avg Tope Suesp Pts  Foups/fiods  Lobol
5:30- 1088 180k (-3d8) /30K5/ 38 PERK/LogPur—Video  Snsec(Auto) 1Bk HAIK High CH
6:1008-25200 180k (-3d8)/300k5/ 38 PEAK/LocPur—Video  2.3secluto) 24k HAIH High CH
onductedSpur i ous . DAT Rev 9.5 15 Mey 2828

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

Bandedge Tabular Data

Signify
SNH 210MC
BandEdge

Trace MArkers

RED: LowCh GRN: MidCh BLU: HiCh

Test Meter Path Corrected
Marker |Frequency |Reading Factor |Attenuator |Reading |Limit Margin
No. (GHz) (dBm) |Detector |dB dB dBm dBm (dB)
Low Channel
1 2.4055 -8.93| Pk 0.6 9.9 1.57 2.16 -0.59
2 2.4047 -8.85|Pk 0.6 9.9 1.65 2.16 -0.51
7 2.4] -67.02|Pk 0.6 9.9 -56.52( -17.84 -38.68
Middle Channel
3 2.4445 -8.83| Pk 0.6 9.9 1.67 2.16 -0.49
4 2.4455 -8.51|Pk 0.6 9.9 1.99 2.16 -0.17
High Channel
5 2.4797 -8.9|Pk 0.6 9.9 1.6 2.16 -0.56
6 2.4805 -8.34 | Pk 0.6 9.9 2.16 2.16 0
8 2.4835| -59.03 [Pk 0.6 9.9 -48.53| -17.84 -30.69
Pk - Peak detector
Conducted Spurious Tabular Data
Signify
SNH 210MC
BandEdge
RED: LowCh GRN: MidCh BLU: HiCh
Trace MArkers
Test Meter Path Corrected
Marker [Frequency |Reading Factor |Attenuator |Reading [Limit Margin
No. (GHz) (dBm) |Detector |dB dB dBm dBm (dB)
Low Channel
1 817.5272| -61.71|Pk 0.3 9.8 -51.61| -18.97 -32.64
2 2404 -9.9|Pk 0.6 9.9 0.6 1.03 -0.43
3 4811 -54.1| Pk 0.8 10.1 -43.2| -18.97 -24.23
Middle Channel
4 867.6814 -61.5| Pk 0.3 9.8 -51.41 -18.97 -32.43
5 2444 -9.74| Pk 0.6 9.9 0.76 1.03 -0.27
6 4889 -54.44|Pk 0.8 10.1 -43.54| -18.97 -24.57
High Channel
7 701.7943| -61.97|Pk 0.3 9.8 -51.87| -18.97 -32.9
8 2479 -9.47| Pk 0.6 9.9 1.03 1.03 0
9 4959 -55.2| Pk 0.8 10.1 -44 3| -18.97 -25.33

Pk - Peak detector
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REPORT NO: 13593618B

FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC 8§15.205 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 9kHz-30MHz, 10 meters for 30MHz-1GHz, and 3 meters for 1GHz-
25GHz. The EUT is configured in accordance with ANSI C63.10. The EUT is set to transmit in a
continuous mode.

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 in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3MHz for peak measurements.

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. For this test program, average measurements were made using RMS average
detection with the resolution bandwidth set to 1 MHz; the video bandwidth set to 3 MHz.

The spectrum from 1 GHz to 25 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz testing was conducted on
middle channel only.

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.
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

10.2. TRANSMITTER ABOVE 1 GHz
10.2.1. ZigBee
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

HBUL EMC Test System 2828 Dec 3 B9:44.:44

Preliminary Rodioted Emissions

Sigmhcg I
Madel : SNH2 INC

Zigbee Horizontal Lo CH

126U 6BHz

989 Red: PK, Grn: RMS AU

53]
BoandEdge PK Limit
0
70
i}
E
[l
@ 6B
E Ll Cladd TR 2
3 o A Wb A ey 4
2 BB
S
6 5
o o
48
38
28
2.3525 7 . 5MHz/ 2.4275
¥ not saved ¥ FV"EQUEV’WCH (6= Rev 9.5 B2 Oct 2819
Signify
Model: SNH21NC
Zigbee Horizontal Lo CH
120V 60Hz
Red: PK, Grn: RMS AV
Trace MArkers
DC Limit 47
Correct Limit 47 CFR
Test Meter Antenna [ion Level@ |CFR Part Part 15
Marker |Frequency |Reading Factor |100% |Path 3m 15 PK AV Margin | Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB Factor dB |dBuV/m dBuV/m [Margin (dB) |dBuV/m |(dB) [Degs] |[cm] Polarity
1 2.405| 74.71|Pk 21.8 0 4.73 101.24] - - - - 8 160(H
2 2.39| 27.52|Pk 21.8 0 4.71 54.03 74 -19.97|- - 8 160|H
3 2.3742| 27.18|Pk 21.8 0 4.85 53.83 74 -20.17|- - 8 160|H
4 2.405| 71.18|RMS AV 21.8 0 4.73 97.71] - - - - 8 160|H
5 2.39( 16.24|RMS AV 21.8 0 4.7 42.75] - - 541 -11.25 8 160(H
6 2.37421 16.19|RMS AV 21.8 0 4.85 42.84] - - 541 -11.16 8 160(H

Pk - Peak detector
RMS AV - RMS Average Measurement
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FCC ID: 2AF2N-SHMC IC: 20659-SHMC

VERTICAL RESULT

BUL EMC Test System 2028 Dec 3 B9:38:55
Preliminary Rodioted Emissions

Signify

Mode | SNH2INC 1

Zigbee Uertical Lo CH

128U 60H=z o

99 Red: PK, Grn: RMS AU

53]
BandEdge PK Limit
n
C
» 7B
i}
E
m
@ 6B
~ 2
S
E 58
S
6 5
o )
48
38
28
2.3525 7. 5MHz/ 2.4275
¥ not saved ¥ F?"EQUEWCH (or=) Rev 9.5 B2 Oct 2819
Signify
Model: SNH21NC
Zigbee Vertical Lo CH
120V 60Hz
Red: PK, Grn: RMS AV
Trace MArkers
DC Limit 47
Correct Limit 47 CFR
Test Meter Antenna [ion Level@ |CFR Part Part 15
Marker [Frequency |Reading Factor [100% |Path 3m 15 PK AV Margin  [Azimuth | Height
No. (GHz) (dBuV) |Detector |dB/m dB Factor dB [dBuV/m dBuV/m [Margin (dB) |dBuV/m |(dB) [Degs] |[cm] Polarity
1 2.4051| 69.51|Pk 21.8 0 4.73 96.04| - - - - 299 327|V
2 2.39 28.86|Pk 21.8 0 4.71 55.37 74 -18.63]- - 299 3271V
3 2.3746| 25.72(Pk 21.8 0 4.85 52.37 74 -21.63]- - 299 3271V
4 2.405| 66.06RMS AV 21.8 0 4.73 92.59] - - - - 299 3271V
5 2.39 16|RMS AV 21.8 0 4.7 4251 - - 541 -11.49 299 327|v
6 2.3747 16.1|RMS AV 21.8 0 4.85 42.75] - - 54| -11.25 299 327|V
Pk - Peak detector
RMS AV - RMS Average Measurement
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

BUL EMC Test System

Preliminary Rodioted Emissions
Signify

Mode | SNHZ2INC &
Zigbee Horizontal Hi CH

128V 6BHz
98 Red: PK, Grn: RMS AU

2828 Dec 3

@9:12:51

86
BandEdge PK Limit
0
o 7B
i}
E
m
@ 6B
E ottt bl e i bbbl ot te o b "WWM'M‘ bl bt St b mmyudglMJ‘J.,.‘A:AMI._A‘W%'VILl‘luflh,w‘m‘l 4
3 o ittt bl IRy 4 il i M b
e 58 5
E (=)
=)
)
4B
38
2B
2.446 7 . 5MHz/ 2.521
Freguency (GHz)
BandEdge LoCh PK & AU Horizontal BdB DC.TST Rev 9.5 B2 Oct 2819
Signify
Model: SNH21NC
Zigbee Horizontal Hi CH
120V 60Hz
Red: PK, Grn: RMS AV
Trace MArkers
DC Limit 47
Correct Limit 47 CFR
Test Meter Antenna [ion Level@ |[CFR Part Part 15
Marker |Frequency |Reading Factor [100% |Path 3m 15 PK AV Margin | Azimuth [Height
No. (GHz) (dBuV) |Detector [dB/m dB Factor dB [dBuV/m dBuV/m |Margin (dB) |dBuV/m |(dB) [Degs] |[cm] Polarity
1 2.48| 75.05|Pk 22 0 4.5 101.55] - - - - 351 1491H
2 2.4835 31.66|Pk 22.1 0 4.51 58.27 74 -15.73|- - 351 149[H
3 2.4991| 27.69|Pk 221 0 4.49 54.28 74 -19.72|- - 351 149[H
4 2.48 71.7|RMS AV 22 0 4.5 98.2] - - - - 351 149[H
5 2.4835( 21.05|RMS AV 22.1 0 4.51 47.66| - - 54 -6.34 351 149(H
6 2.4993( 16.44|RMS AV 221 0 4.49 43.03] - - 54| -10.97 351 1491H
Pk - Peak detector
RMS AV - RMS Average Measurement
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

VERTICAL RESULT

BUL EMC Test System 2828 Dec 3 B9:23:19
Preliminary Rodioted Emissions
Signify
188 Mode | : TSNHZINC 7
Zigbee Uertical Hi CH
128U 6BH=z
28 Red: PK, Grn: RMS AU
5]
BondEdge PK Limit
n
i 7
i)
E
@ 6B
E o A st HN.‘“\‘.'\”‘ i ‘4J‘u”".r‘ﬂ‘m.1‘h.w I wvw‘uw‘ “"l“V"“"‘"‘“‘V‘“V‘F " “v.‘n”\“ .
2 5B
Z 6
e 7
(=}
49
38
20
2.446 7 .5MHz/ 2.521
# not soved ¥ F”‘EQUEWCH (GHz) Rev 9.5 B2 Oct 2819
Signify
Model: SNH21NC
Zigbee Vertical Hi CH
120V 60Hz
Red: PK, Grn: RMS AV
Trace MArkers
DC Limit 47
Correct Limit 47 CFR
Test Meter Antenna |ion Level @ |CFR Part Part 15
Marker |Frequency [Reading Factor |100% |Path 3m 15 PK Margin |AV Margin  |Azimuth |Height
No. (GHz) (dBuV) |Detector [dB/m dB Factor dB |[dBuV/m [dBuV/m [(dB) dBuV/m |(dB) [Degs] |[cm] Polarity
1 2.4799( 70.56|Pk 22 0 4.5 97.06| - - - - 228 309V
2 2.48( 70.64|Pk 22 0 4.5 97.14( - - - - 228 309V
3 2.4835 29.78 | Pk 221 0 4.51 56.39 741 -17.61|- - 228 309|V
4 2.5019 26.14|Pk 22.1 0 4.51 52.75 74| -21.25]|- - 228 309V
5 248 67.36|RMS AV 22 0 4.5 93.86| - - - - 228 309V
6 2.4835( 19.04|RMS AV 221 0 4.51 45.65] - - 54 -8.35 228 309V
7 2.5021 16.39|RMS AV 221 0 4.51 43] - - 54 -11 228 309(V
Pk - Peak detector
RMS AV - RMS Average Measurement
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

HARMONICS AND SPURIOUS EMISSIONS
9kHz — 30MHz Middle Channel (worst case)

Note for below 30 MHz scans: All measurements were made at a test distance of 3 m. The
measured data was extrapolated from the test distance (3m) to the specification distance (300
m from 9-490 kHz and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of
fundamental and spurious emissions and demonstrate compliance with the requirement that the
level of any spurious emissions be below the level of the intentionally transmitted signal. The
extrapolation factor for the limits were 40*Log (test distance / specification distance).

The below 30 MHz limits in CFR 47, Part 15, Subpart C, paragraph 15.209 (a), are identical to
those in RSS-GEN Section 8.9, Table 6, since the measurements are performed in terms of
magnetic field strength and converted to electric field strength levels (as reported in the table)
using the free space impedance of 377Q. For example, the measurement frequency 15.93 KHz
resulted in a level of -19.87 dBuV/m, which is equivalent to -19.87-51.5 = -71.37 dBuA/m, which
has the same margin, -63.42 dB, to the corresponding RSS-GEN Table 6 limit as it has to be
15.209(a) limit.
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

Antenna X-Axis (Parallel to EUT)

SBUL EMC Test System 2020 Dec 18 18:56: 29
19,288 9-498kHz 388m dful/ Radiated Emissions
15,288 | 49-30MHz 36m dBul/
up Signify
Mode| :SNH218 MC
ZigBee MidCh
128U/6BHz
[ 30 D: X, GRN:—Y; N
=1
w
o
- 2B
v
T 1B E
¢
51 ﬂmm
a M“ 4
~ 4]
L
0
]
2
£ -1B
0
5
T _op 1 4
3 g
@
T _3p i My
A ol ww
—4p L o
. B B 1 18 38
Frequency (MHz)
Ronge (HHz) RE/VBH Ref/fttn  Det/Aug fode Suee Pts fups/ode Fosition Range (Hz) REW/UB Ref/Attn  Det/fvg Mode Sucep Pts Fups/Mode FPusition
1:.009-.15 2080-638) /3 52/0 PEAK/LogPur-Uidko  7.2sec(Auto) 4881 MAXH 0-360deqe 101 of
20151 O(-6d8)/ 18k 52/0 PEAK/LogPur-Uides  ZSnsec(futo) 4081 MAXH 0-360d=ge 101
313 S(-6d8)/ 188k 52/8 PEAK/LogPur-Uideo  7eBmsec(futo) 8881 MAKH 8-360degs 181 o
RE SkHz-3BMHz 3m E-Field Loop 3 axis with CorrectDistances FCC {5.289 ESCI.TST Rev 9.5 Bf Dec 282d

Antenna Y-Axis (Perpendicular to EUT)

SBUL EMC Test System 2020 Dec 18 18:56: 29
19,205 [9-498kHz 38@m dful/ Radiated Emiceions
15,208 { .45-30MHz 38m dBuUU/
“p Signify
Model :SNH218 MC
ZigBee MidCh
12BU/6BH=z
— 3B D: X, GRN:—Y¥—C¥h
=)
|
o
+ zb
o
b
o
C 1 B e
o a
- sl
. B g
0
B 5
£
~ —1B iy
n
- 5
o
5 -28 T
o MM'J q
o
o
v ‘ g Mg
-4n
. BeB1 A 1 18 38
Frequency (MHz)
Ronge (1) REU/VBH Ref/Attn Det/fvg flode Sueey Pts #owps/fode Position Range (Fiiz) REU/BU Ref/Attn  Det/Avg Mode Sicep Pts #Swpsfiiode  Position
40.003-.15 2006050/ %2/8 PEAK/LogPur-Uicko  7.2sec(Aute) 4081 MAXH B-360degs 181 of 6:1-30 Oki-6d5)/ 108k 52/8 PERK/LogPur-Uides  T2fnsec(futo) BHBI  MAXH B-360ckgs 101 cn
50161 Oki-648)/ 108k 92/8 PEAK/LogPur-Uicko  Z5nsec(iuts) 4001 HAXH 0-260degs 101 o
RE OkHz-3BMHz 3m E-Field Loop 3 axis with CorrectDistances FCC 15.289 ESCI.TST Rev 9.5 B1 Dec 2828
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FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

Antenna Z-Axis (Parallel to Ground)

SBUL EMC Test System 2020 Dec 18 18:56: 29
Radioted Emissions
Signifi
4B Vodel SNH21B HC
ZigBee MidCh
1 28\/68Hz
=) 30 RED: X, GRN:—Y—CYN
[0}
2 2
®
I i
T &
~ 4}
L
()
B
N 1
n a
- E
5 -2
% -3B La
-4
NaEEE] B 1 18 30
Frequency (MHz)
Ronge (MHz) RBL/VBI Ref/fttn  Det/Avg Mode Sweep Pts  #Sups/Mode  Position Range (MHz) RBLI/VBI Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Position
RE SkHz-3@MHz 3m E-Field Loop 3 oxis with CorrectDistances FCC 15.2@9 ESCI.TST Rev 9.5 61 Dec 262
Signify
Model:SNH210 MC
ZigBee MidCh
120V/60Hz
RED: X, GRN: Y, CYN: Z
Trace MArkers
300mTo3m 15.209 9- 15.209 .49-
Test Meter Antenna [Path (& 490kHz 30MHz
Marker |Frequency |[Reading Factor Factor [30mTo3m |Level 300m Margin  |30m Margin |Azimuth
No. (MHz) (dBuV) |Detector [dB/m dB dB dBuV/m |dBuV/m (dB) dBuV/m (dB) [Degs]
Parallel to EUT
1 0.01593 39.13(Pk 20.9 0.1 -80| -19.87 43.55 -63.42] - - 0-360
2 0.08915 45.28 | Pk 12.8 0.1 -80| -21.82 28.6 -50.42] - - 0-360
3 0.50007 33.43 Pk 11.8 0.1 -40 5.33] - - 33.62( -28.29]0-360
4 1.04713 28.76 Pk 121 0.1 -40 0.96] - - 27.2| -26.24|0-360
Perpendicular to EUT
5 0.01593 42.99|Pk 20.9 0.1 -80| -16.01 43.55 -59.56| - - 0-360
6 0.08915 44.36 | Pk 12.8 0.1 -80| -22.74 28.6 -51.34] - - 0-360
7 0.49059 33.9|Pk 11.8 0.1 -40 5.8 - - 33.79( -27.99|0-360
8| 11.33488 18.31|Pk 11.6 0.4 -40 -9.69] - - 29.54( -39.23|0-360
Parallel to Ground
9 0.01593 41.68| Pk 20.9 0.1 -80| -17.32 43.55 -60.87] - - 0-360
10 0.08915 36.88 Pk 12.8 0.1 -80| -30.22 28.6 -58.82] - - 0-360
11 0.51572 33.63 Pk 11.8 0.1 -40 5.53] - - 33.36( -27.83|0-360
12| 29.87675 17.18| Pk 9.2 0.6 -401 -13.02] - - 29.54( -42.56|0-360
Pk - Peak detector
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

30MHz - 1GHz Middle Channel

1 gp L EMC Test Systen 2028 Dec 1B @8:56:56
Rodioted Emissions
Signify
£l Mode | :3NH21B MC
ZigBee MidCh
120U/ 6BH=
8B RED: Horizontal GRN: Usrtica
= 7B
2
C
s
—- 6P
C
s
/E 5B I .4 CER--.15. O...alB il (
~
=2 ]
3
@ 48 a
»
5 3B
] MWWMMWMWMM
» WWWWWMWWww..W 'MWNWMNMMMNM
B
34 184 1884
Frequency (MHz2
Range (MHz) RBU/VBU Ref/fttn  Det/Avg Mode Sweep Fts  #Sups/Mode  Fosition Range (MHz) RBU/UBW Ref/fttn  Det/fvg Mode Sweep Fts  #Sups/Mode Fosition
1:30-200 128k (-6dB)/ 1N 92/8 PEAK/LogPur—Vides  JBnsec(futo) 4881  MAXH B-360degs H 3:208- 1608 128k (-6dB)/IN  92/8 FEAK/LogPur—Video  135msec(fute) BABI  MAXH B-368degs H

RE 38-188@ MHz 1Bm with 3m Limits ond Correction FCC 15,263 ESCI.TST

Rev 9.5 61 Dec 262

UL EMC Test System

2828 Dec 18

88:56:56

Y

W "”\W
2g

188
Rodioted Emissions
Signify
2B Model :SNH21B MC
ZigBee MidCh
12BU/6BH=
8B RED: Horizontal GRN: Uerticaol
_ 7B
o
o
T 6B
2
E 5B | £ 4L CFER-15.. 289 dB L. ‘r
>
2 [
L Ly : ? < [
v
: 3gwﬁmwﬁmwmpx4ﬂﬂmjﬁ A /f A™

8
34 188 186a
Frequency (MHz)
Ronge (HHz) RE/UBH Ref/fttn  Det/fvg Mode Sueep Pts  #Sups/Made Fosition Range (HHz) REW/UBN Ref/Attn  Det/Avg Mode Sueep Pte FoupsiMode Pasition
2:31-200 128k (-6B)/IM - 92/ PEAK/LogPur-Uideo  JBmeec(futo) 4881 MAXH B-F60degs U 4;208- 1068 128k (-6dB) /1M 92/8 PEAK/LogPur-Uideo  135maec(futo) BABI  MAXH B-3ldegs U

RE 3@-188@ MHz 1@m with 3m Limits ond Correction FCC 15.289 ESCI.TST
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REPORT NO: 13593618B DATE: 2021-01-29

FCC ID: 2AF2N-SHMC IC: 20659-SHMC
Signify
Model:SNH210 MC
ZigBee MidCh
120V/60Hz
RED: Horizontal GRN: Vertical
Trace MArkers
Limit 47
CFR
Test Meter Antenna | Path 10mto |[Level 15.209
Marker |Frequency |Reading Factor |Factor [3m factor |@ 3m |dBuV/m [Margin [Azimuth |Height
No. (MHz) (dBuV) |Detector |dB/m [dB dB dBuV/m |3m (dB) [Degs] [cm] Polarity
4 161.2825 39.12|Pk 15.5( -29.6 10.5| 35.52 43.52 -8(0-360 400(H
1 39.52 42.56|Pk 14.1( -30.1 10.5| 37.06 401 -2.94|0-360 98|V
2 48.87 48.5|Pk 10.1 -30.1 10.5 39 40 -1(0-360 98|V
3| 68.8875 48.65 Pk 6.3 -30 10.5| 35.45 401 -4.55[0-360 98|V
Radiated Emission Data
Limit 47
CFR
Test Meter Antenna |Path 10mto |[Level 15.209
Frequency [Reading Factor |Factor [3m factor |@ 3m |dBuV/m [Margin [Azimuth |Height
(MHz) (dBuV) |Detector |dB/m |dB dB dBuV/m |3m (dB) [Degs] [cm] Polarity
39.765 37.02|Qp 14 -30.1 10.5 31.42 40| -8.58 8 100|V
49.0138 39.98(Qp 10 -30.1 10.5| 30.38 401 -9.62 32 100V
68.935 46.48(Qp 6.3 -30 10.5 33.28 40 -6.72 86 2411V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13593618B DATE: 2021-01-29

FCC ID: 2AF2N-SHMC IC: 20659-SHMC
1GHz - 25GHz Low Channel
11BUL EMC Test System 2828 Dec 3 18:15:23
Prel iminary Roadioted Emissions
Signify
= Model : SNH21@ MC
ZigBee LowCh
128U 60Hz
o8 RED: Horizontal GRN: Ueritcaol
80
47 CFR Part 15 PK
©T 7B
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1 1@ 25
F (GH=z>
% not saved x mequeney : Rev 9.5 B2 Oct 2819
1BUL EMC Test System 2828 Dec 3 18:15:23
Prel iminary Roadioted Emissions
Sigmi?&j
= Model : SNH21@ MC
ZigBee LowCh
128U 60Hz
o8 RED: Horizontal GRN: Ueritcaol
80
47 CFR Part 15 PK
- 78
o
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1 1@ 25
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#* not saved * reqnenty = Rev 9.5 B2 Oct 2819
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

Signify

|Model: SNH210 MC
ZigBee LowCh
120V 60Hz

RED: Horizontal GRN: Veritcal

Trace MArkers

Test Meter Antenna |Path Limit 47 CFR Limit 47 CFR
|Marker |Frequency |Reading Factor  |Factor [Level @ 3m|Part15PK |Margin Part 15 AV [Margin  |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
1 4.809 77.87|Pk 27.71 -50.73 54.84 74 -19.16 54 0.84]0-360 167|H
2 4.808 69.89|Pk 27.71 -50.52 47.07 74 -26.93 54 -6.93]0-360 158V
Radiated Emission Data
Test Meter Antenna |Path Limit 47 CFR Limit 47 CFR
Frequency  |Reading Factor  |Factor |[Level @ 3m|Part15PK |Margin Part 15AV  [Margin  |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m dB dBuV/m dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
4811 77.75|Pk 27.7| -50.63 54.82 74 -19.18 43 149|H
4.8089 72.64|RMS AV 27.71 -50.72 49.62 - 54 -4.38 43 149|H

Pk - Peak detector
RMS AV - RMS Average Measurement
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

1GHz - 25GHz Middle Channel

11BUL EMC Test System 2828 Dec 3 18:37:28
Prel iminary Roadioted Emissions
Signify

= Model : SNH21@ MC
ZigBee Mid Ch (18
128U 60Hz

o8 RED: Horizontal GRN: Ueritcaol

80

47 CFR Part 15 PK
78

dBulU/m Horizontal

36

28

1

RE BOMS 1GHz-256Hz with 2GHz-4GHz NoPrefimp 3m distance 3 ont heights. TST

Frequency (GHzD

25

Rev 9.5 B2 Oct 24819

BUL EMC Test System 2828 Dec 3 18:37:28
Prel iminary Roadioted Emissions
Sigmi?g
= Model : SNH21@ MC
ZigBee Mid Ch (18
128U 60Hz
o8 RED: Horizontal GRN: Ueritcaol
[S14]
47 CFR Part 15 PK
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

Signify

|Model: SNH210 MC
ZigBee Mid Ch (18)
120V 60Hz

RED: Horizontal GRN: Veritcal

Trace MArkers

Test Meter Antenna |Path Limit 47 CFR Limit47 CFR
|Marker |Frequency |Reading Factor  |Factor [Level @ 3m|Part15PK |Margin Part15 AV [Margin  |Azimuth [Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
1 4.881 76.52|Pk 27.7| -49.73 54.49 74 -19.51 54 0.49/0-360 149|H
2 4.879 69.02|Pk 27.7| -49.83 46.89 74 2111 54 -7.11]0-360 1401V
Radiated Emission Data
Test Meter Antenna |Path Limit 47 CFR Limit47 CFR
Frequency |Reading Factor  |Factor |[Level @ 3m|Part15PK |Margin Part15AV  [Margin |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m dB dBuV/m dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
48789 76.75|Pk 27.7| -49.81 54.64 74 -19.36 358 173|H
4.8789 71.03|RMS AV 27.71 -49.81 48.92 - 54 -5.08 358 173|H

Pk - Peak detector
RMS AV - RMS Average Measurement
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

1GHz — 25GHz High Channel

11BUL EMC Test System 2828 Dec 3 11:83:19
Preliminary Radioted Emissions
Signify
s Mode | : SNH218 MC
ZigBee Hi Ch
128U 6BH=z
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11BUL EMC Test System 2828 Dec 3 11:83:19
Prel iminary Roadioted Emissions
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

Signify

ZigBee Hi Ch
120V 60Hz

|Model: SNH210 MC

RED: Horizontal GRN: Veritcal

Trace MArkers
Test Meter Antenna |Path Limit 47 CFR Limit 47 CFR
|Marker |Frequency |Reading Factor  |Factor [Level @ 3m|Part15PK |Margin Part 15 AV [Margin  |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
1 4.959 74.71|Pk 27.8] -49.33 53.18 74 -20.82 54 -0.82]0-360 173|H
2 4.961 68.86|Pk 278] -491 47.56 74 -26.44 54 -6.44]0-360 164V
Radiated Emission Data
Test Meter Antenna |Path Limit 47 CFR Limit 47 CFR
Frequency  |Reading Factor  |Factor |[Level @ 3m|Part15PK |Margin Part 15AV  [Margin  |Azimuth |Height
(GHz) (dBuV) |Detector |dB/m dB dBuV/m dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
4.9611 74.39|Pk 27.8| -49.12 53.07 74 -20.93 41 180|H
4.961 69.61|RMS AV 278] -491 48.31 - 54 -5.69 41 180[H

Pk - Peak detector

RMS AV - RMS Average Measurement
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 13593618B
FCC ID: 2AF2N-SHMC

DATE: 2021-01-29
IC: 20659-SHMC

Line Conducted Emissions Data

UL EMC Test System

2828 Dec

18 12:26:0608

128
Conducted RFI Uoltaoge
Signify
188 SNH218 MC
ZigBee MidCh
128U, 6BH=z
96 Red: OP; Green: AU
84
S072
I
0  —
E 6B A7 CFREParett B aF
|
>
2 T 47 CFR Parti 15 207 Ay
© o ABy 3 = ‘
e — % o ] 7Lw
f\ﬂw T M]W ”
24 i ﬂ A A A.Aﬁﬂ‘ bl |
— . [ AN
=
15 1 4 38
Fr‘equemcg (MHZ)
Range (MHz) REUW Ref/fttn  Det/Avg Mode Sweep Pts  #Sups/Mode  Label Range (MHz) REW Ref/Attn  Det/fAvg Mode Sueep Pte  #Sups/Mode Lobel
1:.15-38 Ok-6dB) 182/25 Cor 15s/2.25kHz. 13.3k  1/URIT Line - L1
FCC Transmitter Part 15 2687 .7ST Rev 9.5 B4 Nov 26820
[ opll EMC Test System 2028 Dec 18 12:26:00
Conducted RFI Uoltage
Signify
188 SNF21B MC
ZigBee MidCh
128U, 6@H=
96 Red: OP; Green: AU
84
8 72
I
) \
C L
3 6B 47 EFR-Parett G
—
>
& agl2r T 47 CFRI Part] 15,207 ay
o o
2 e 5
\zgﬁ 23 Z% 27 3P jé %3 i
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- 39
— % ULLLLY
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15 1 [iE] 38
Frequency (MHz)
Range (MHz) REW Ref/Attn  Det/Avg Mode Susep Pte  #Sups/Mode  Label Range (Mz) RBW Ref/Attn  Det/Avg Mode Suep Pte  #Sups/Mode  Lobel
2:.15-38 OkC-6dB) 182/25 Op/Ca 155/2.25kHz 13,3k 1/WRIT Line - L2

FCC Transmitter_Part 15_2087.TST
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REPORT NO: 13593618B DATE: 2021-01-29
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

Signify

SNH210 MC

ZigBee MidCh

120V, 60Hz

Red: QP; Green: AV

Trace MArkers

47 CFR 47 CFR
Part Part
Test Meter LISN Path 15.207 15.207
Marker | Frequency | Reading Factor |Factor [Level QP Margin [Av Margin
No. (MHz) (dBuV) Detector |dB dB dBuV |dBuV (dB) dBuV (dB)
Line 1
1 0.17925 32.49|Qp 0 11.9] 44.39 64.52| -20.13 - -
2 0.17925 23.49|Ca 0 11.9| 35.39 - - 54.52| -19.13
3 0.26925 33.28|Qp 0 11| 44.28 61.14| -16.86 - -
4 0.26925 29.26|Ca 0 11| 40.26 - - 51.14| -10.88
5 0.44925 25.78|Qp 0 10.6| 36.38 56.89| -20.51 - -
6 0.44925 16.99|Ca 0 10.6| 27.59 - - 46.89 -19.3
7 0.537 31.56|Qp 0 10.6| 42.16 56| -13.84 - -
8 0.537 19.15|Ca 0 10.6| 29.75 - - 46| -16.25
9 0.627 35.28|Qp 0 10.5| 45.78 56| -10.22 - -
10 0.627 23.29|Ca 0 10.5| 33.79 - - 46| -12.21
11 0.717 33.43|Qp 0 10.5| 43.93 56| -12.07 - -
12 0.717 19.35|Ca 0 10.5| 29.85 - - 46| -16.15
13 1.16475 35.26|Qp 0 10.5| 45.76 56| -10.24 - -
14 1.16475 23.93|Ca 0 10.5| 34.43 - - 46| -11.57
15 7.25775 27.61|Qp 0 10.8| 38.41 60| -21.59 - -
16 7.2555 23.87|Ca 0 10.8| 34.67 - - 50| -15.33
17| 10.74975 21.38|Qp 0 11| 32.38 60| -27.62 - -
18| 10.74975 17.81|Ca 0 11| 28.81 - - 50| -21.19
19 28.473 19.4|Qp -0.1 11.8 31.1 60 -28.9 - -
20| 28.47863 15.89|Ca -0.1 11.8| 27.59 - - 50| -22.41
Neutral
21 0.17925 34.29]|Qp 0 11.9] 46.19 64.52| -18.33 - -
22 0.17925 25.25|Ca 0 11.9| 37.15 - - 54.52| -17.37
23 0.26925 28.56 | Qp 0 11| 39.56 61.14| -21.58 - -
24 0.26925 28.46|Ca 0 11| 39.46 - - 51.14| -11.68
25 0.44925 32.38|Qp 0 10.6| 42.98 56.89| -13.91 - -
26 0.44925 28.73|Ca 0 10.6| 39.33 - - 46.89 -7.56
27 0.537 28.52|Qp 0 10.6| 39.12 56| -16.88 - -
28 0.537 17.01|Ca 0 10.6| 27.61 - - 46| -18.39
29 0.627 33.02|Qp 0 10.5| 43.52 56| -12.48 - -
30 0.627 29.59|Ca 0 10.5| 40.09 - - 46 -5.91
31 0.807 31.79]|Qp 0 10.5| 42.29 56| -13.71 - -
32 0.807 29.59|Ca 0 10.5| 40.09 - - 46 -5.91
33 0.987 30.51|Qp 0 10.5| 41.01 56| -14.99 - -
34 0.98475 28.12|Ca 0 10.5| 38.62 - - 46 -7.38
35 7.25775 31.75|Qp 0 10.8| 42.55 60| -17.45 - -
36 7.0755 28.3|Ca 0 10.8 39.1 - - 50 -10.9
37 10.392 23.52|Qp 0 11| 34.52 60| -25.48 - -
38 10.392 19.71|Ca 0 11| 30.71 - - 50| -19.29
39 28.77 19.02|Qp -0.1 11.9] 30.82 60| -29.18 - -
40| 28.77225 15.45|Ca -0.1 11.9| 27.25 - - 50| -22.75

Qp - Quasi-Peak detector
Ca - CISPR Av erage detection
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