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REPORT NO: 13593618A DATE: 2021-01-25
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, any agency of the Federal Government,
or any agency of the U.S. government.

Approved & Released For

UL L%oser Prepared By: Bart Mucha
Operations Manager Test Engineer
Consumer Technology Division Consumer Technology Division
UL LLC UL LLC
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

2. TEST RESULTS SUMMARY

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: 13593618A DATE: 2021-01-25
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: 13593618A DATE: 2021-01-25
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 3.65 dB
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: 13593618A DATE: 2021-01-25
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 LE and ZigBee radios. This
report is for the Bluetooth LE radio only. See report number 13593618B for ZigBee 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)
(MHz)

2402 - 2480 BLE 5.59 3.62

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

6.1. MODEL DIFFERENCES
There is no consdifference between the two models listed in report. The SNH210 MC sensors
use radio technology to create a simple solution for a stand-alone indoor lighting system, named

MasterConnect (MC), while the EasySense SNH210 IA sensors use radio technology to create
a solution for a fully networked indoor lighting system, named InterAct (1A).

Page 8 of 48

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



REPORT NO: 13593618A DATE: 2021-01-25
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

6.2. 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: 13593618A DATE: 2021-01-25
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

7. MEASUREMENT METHOD
Duty Cycle: ANSI C63.10 Subclause 11.6
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: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
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: 13593618A DATE: 2021-01-25
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: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

9.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

bm06740
2020-12-14

Tested By:
Date:

9.2.1. BLE

Channel

Frequency

99% Bandwidth

(MH2z) (MH2z)

Low

2402 1.0470

Middle

2440 1.0471

High

2480

1.0460

T ——— el ] T wr——— e
L A 1 NT| 11:58:00 AM Dec 14, 2020 L [ IE I NS MIGN [12:02:44 PM Dec 14, 2020
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None TraceDetector jarker 1 — Hz Center Freq: 2.440000000 GHz Radio Std: None TraceiDetector
— WFE =5 Trig: Free Run AvglHold:>1010 HFE oo Trig: FreeRun AvglHold:>10110
AFGainLow — #Atten: 1248 Radio Device: BTS AFGoiniLow | #Atten: 1245 Radio Device: BTS
Mkr1 2.402204 GHz|
0 dBidiv Ref 10.00 dBm 1.9265 dBm 0 dBldiv Ref 10.00 dBm
Log Iy Log
| Clear Wirite| ClearWrite
Average] Averagel
Max Hold| Max Hold|
Center 2.402 GHz Span 4 MHz Center 2.44 GHz Span 4 MHz|
#Res BW 30 kHz #VBW 100 kHz Sweep 4.267 ms Min Hold| #Res BW 30 kHz #VBW 100 kHz Sweep 4.267 ms Min Hold|
Occupied Bandwidth Total Power 12.0 dBm Occupied Bandwidth Total Power 12.2 dBm
1.0470 MHz Detector 1.0471 MHz Detector
eal eal
Transmit Freq Error =23.047 kHz % of OBW Power 99.00 % Auto Transmit Freq Error -24.123 kHz % of OBW Power 99.00 % jAute
x dB Bandwidth 677.4 kHz x dB -6.00 dB x dB Bandwidth 676.7 kHz x dB -6.00 dB
— atus

5 FeyghtSpectmm Arahyes - Oeeupied BW el ]
L B IE T N 12:26:17 PM Dec 14, 2020
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio $td: None Trace/Detector
= HFE Trig: Free Run AvglHold:>1010
AFGoiniLow | #Atten: 1245 Radio Device: BTS
Mkr1 2.402204 GHZ
0 dBidiv Ref 10.00 dBm - dbm
Log
Clear Write|
Average]
Max Hold|
Center 2.48 GHz Span 4 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 4.267 ms Min Hold|
Occupied Bandwidth Total Power 12.3 dBm
1.0460 MHz Det::(:):
eal
Transmit Freq Error -24.641 kHz % of OBW Power 99.00 % Auto
x dB Bandwidth 677.2 kHz x dB -6.00 dB
wsa sTaTus
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

9.3.

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

6 dB BANDWIDTH

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

RESULTS

Tested By: | bm06740

Date:

2020-12-14

9.3.1. BLE

Channel Frequency | 6 dB Bandwidth [ Minimum Limit
(MHz) (MHz) (MHZz)
Low 2402 0.7072 0.5

Middle

2440

0.7046

0.5

High

2480

0.7089

0.5

[ Xoyaght Specnm Ay - Decumed O = [ Fevsgh Specnm At Occumed B0 =)
. v [E I Cate N —— L S i) (ETE LTI ————
Center Freq: 2.402000000 GH Radio Std: N - 2440000000 GH Radio Sta: N
it Ll ) Trg: Fres fum AvalHeld:»1010 2clo artiens 5| Trig: Frea Run avglHold:>10/10 acle st ors
#AFGain:Low #Atten: 12dB Radio Device: BTS FGain:Low #Atten: 12dB Radio Device: BTS
10 dBJdiv Ref 10.00 dBm 0 dBJdiv Ref 10.00 dBm
Log Log
ClearWrite, Clear Write|
Average| Average
Max Hold| Max Hold|
Center 2.402 GHz Span 4 MHz Center 2.44 GHz Span 4 MHz|
#Res BW 100 kHz VBW 1MHz Sweep 2ms Min Hold| #Res BW 100 kHz VBW 1 MHz Sweep 2 ms| Min Hold|
Occupied Bandwidth Total Power 11.8 dBm Occupied Bandwidth Total Power 11.9 dBm
1.0501 MHz Detector 1.0504 MHz Detestor
eal eal
Transmit Freq Error -28.295 kHz % of OBW Power 99.00 % Auto Man| Transmit Freq Error -20.217 kHz % of OBW Power 99.00 % [uto Man
x dB Bandwidth 707.2 kHz x dB -6.00 dB x dB Bandwidth 704.6 kHz x dB -6.00 dB
sTarus sTaus
|
e 1o 2:25.35 M Dec 14, 2020
Center Freq: 2.480000000 GHz H‘ldlo St ""1: Trace/Detector
o Trig: FreeRun AvglHold:>10/1D
#Anen: 1208 Radio Device: BTS
0 dE Ref 10.00 dBm
Log
Clear Write|
Average}
Max Hold|
Center 2.48 GHz Span 4 MHz
#Res BW 100 kHz VBW 1 MHz Sweep 2ms Min Hold|
Occupied Bandwidth Total Power 12.1 dBm
1.0506 MHz Detector|
Peak b
Transmit Freq Error -29.128 kHz % of OBW Power 99.00 % Auto Manf
x dB Bandwidth 708.9 kHz x dB -6.00 dB
sTarus
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REPORT NO: 13593618A DATE: 2021-01-25
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: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

RESULTS
Tested By:
Date:

bm06740
2020-12-14

9.4.1. BLE

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 5.321 30 -24.679

Middle 2440

5.458

30

-24.542

High 2480

5.586

30

-24.414

[ eysigh Spectrum hralyeer - Suept 54 ol [ Fersight Spectram Aralyzes -Swept 54 oL@
. ; {IE S TLTa T pp—— joa . i P R e —
Avg Type: Log-Pw vg Type: Log-Pwr
s "“"“""‘LE?“" G,,Z',f.:h| T Trig: FreeRun AVgHAIE 105100 el M ““2"“'3,'29“" Gp':,f Fast T Trig: FreeRun AVGHOIE> 109100 PE(M
IFGaintow — Atten: 12d8 =lP IFGainidaw — Atten: 128 oelP
Next Peak| NextPeak|
Ref Off3et 105 dB Ref Offset 105 dB
g(dB.m Ref 11.50 dBm '?c(_IE div Ref 11.50 dBm
Next Pk Right] Next Pk Right}
Next Pk Left Next Pk Left
Marker Delta; Marker Deltaj
Mkr—CF| Mkr—CF|
Mkr—RefLvi Mkr—RefLvl|
More| More|
10f2 10f2
Center 2.40200 GHz Span 20.00 MHz ° Center 244000 GHz Span 20.00 MHz h
#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)
o sTatus s stans
[ Fersight Spectram Analyzes -Swept 54 o la
i . i z ALIC [t B L[ oAt T p——
jarker 1 2.479960000000 GHz Avg Type: Log-Pwr TRcE e
WFE  PHO:-Fewt T Trig: FreeRun AvgiHold:>100100 PE (M
IFGainlow — Atten: 12d8 oerfP
NextPeak|
Ref Offset 105 dB
'?SE(I. Ref 11.50 dBm
Next Pk Right}
Next Pk Left
Marker Deltaj
Mkr—CF|
Mkr—RefLvl|
More|
Center 248000 GHz Span 20.00 MHz 1of2
#Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
sa e
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DATE: 2021-01-25
IC: 20659-SHMC

REPORT NO: 13593618A
FCC ID: 2AF2N-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

bm06740
2020-12-14

Tested By:
Date:

9.5.1. BLE

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 2402 -10.23 8 -18.23

Middle

2440

-10.08

8

-18.08

High

2480

-9.96

8

-17.96
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REPORT NO: 13593618A DATE: 2021-01-25
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 20dB.

RESULTS

Tested By: bm06740
Date: 2020-12-14

Page 18 of 48

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



REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

9.6.1. BLE

~UL EMC Test System

3 2020 Dec 14 fz2:14:87
Antenna Fort Conducted
Signify

25 SNH 218MC
BondEdge BTLE

5 RED: LowCh GRN: MidCh BLU: HiCh

5 1

Limit ﬂ
=

|

|
|
I
N\

LOW CHANNEL BANDEDGE

2.365 2.515
Frequency (GHz)
Renge (Gtiz) REW/UEW Ref/Attn Det/Avg Type Sweep Pls  Wowps/fade  Label Range (G2 E] Ref/Attn  Det/Avg Type Sweep Pts  ¥oups/fiode  Lael
1:2.365-2.515  180kC-308)/300K5/28 PEAK/LogPir-Uiden  Sincec(Austo) 15k HAKH Low CH
BE Data.DAT

Rev 9.5 15 May 2624

UL EMC Test System

29 2828 Dec 14 f2:18:29
Antenna Port Conducted
Signify
18 SNF 21 BMC
BondEdge BT
o RED: LowCh §N: MidCh BLU: HiCh
-18
Ciimit
L -28
o
g
S -30
£
o
o
-4B
-58
e e
-668
-78
36 188 1 8b8 18886 258848
Frequency (MHz)
Range () RE/VB Ref/Attn  Det/Avg Tupe Sueep Plo ¥upo/Mode Lobel Range (o> R/ Ref/Atin  Det/Avg Tupe Swep Pto  ¥upafode  Lobel
1:30- 1080 1BBK(-346)/ 300K/ 38 PERK/LogPur-Video  Sansec(fute) 1Bk P Low CH
2:1888-25880 188k C-3dB) /3885, 38 PEAK/LogPur—Video  15msec(futo) 24k MAKH Low CH

onductedSpurious . DAT

OUT-OF-BAND LOW CHANNEL

Rev 9.5 15 May 2221
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

3:UL EMC Test System 2828 Dec 14 12:14:87
Antenno Port Conducted
Signify
25 SN 218MC
BondEdge BTLE
5 RED: LowCh GRN: MidCh BLU: HiCh
- 2
Limit H
-5
T
(&)
= -15
: } \
@
o
25
73|: r 1
45 J “
55 A.j \\I'A
2.365 2.515
Frequency (GHz2
Ronge (GHiz) REU/UBU Ref/Attn Det/Avg Type Susep Pls  #5ups/Mode  Label Rongs (&) RBU/BH Ref/Attn Det/Avg Type Sueep Pts  ¥5ups/fode Label ‘
2:2.35-2.515  180KC-38)/300K5/28 PERK/LogPur-Uideo  ISnsec(Auto) 15 P id o
BE Dota.DAT Rev 9.5 15 May 2826
ZQUL EMC Test System 2828 Dec 14 f2:18:29
Antenna Fort Conducted
Signify
18 SNF 21BMC
BondEdge BTL,
o RED: LowCh GREN: MidCh BLU: HiCh
-18
Ciimit
- -28
(&)
=z
= -30
3
o
o
-48
-50 4
OV PO 0 P01 e R
-668
-78
38 186 1888 186868 258048
Fregquency (MH=z)
Ronge: (HHz) REU/UBH Ref/fttn  Det/fug Type Susep Plo  Fowps/Mode Label Ronge (> RBU/EN Ref/Attn  Dot/fvg Type Sweep Pts  Fups/Mode Label
3:35-1088 182k (~3cB)/ 30065/ 38 PERK/LogPur—Video  [5msec(Auto) 18k HAH Hid CH 4. 108E-25020 180K (-38)/3065/30 PER/LagPur-Video 2. 3sec(futo) 24k MAIH Hid CH
onductedSpurious . DAT

OUT-OF-BAND MID CHANNEL

Rev 9.5 15 May 2221
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REPORT NO: 13593618A DATE: 2021-01-25
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

3:UL EMC Test System 2028 Dec 14 12:14:87
Antenna FPort Conducted
Signif
25 SNH 218BMC
BondEdge BTLE
15 RED: LowCh GRN: MidCh BLU: HiCh
. 3
T -5 n
- I ]
<
o
£ -15
- } \
w
o _ 2 =
—45 J k
_55 AV/ \é
2.365 2.515
Frequency (GHzJ
Renge (62) e/ VBl Ref/fttn  Dst/Avg Tupe Sueep Pl #oups/fiade Label Ronge (6Hz) 54/ UBlI Ref/Attn  Det/Avg Tupe Sueep Pts #oups/fiode Lobel ‘
32652505 18Bk(-38)/308K5/20 PEAK/LogPurVideo  15meec (Auto) 15k MAKH High CH
BE Doto.DAT Rev 9.5 15 May 2826
ZQUL EMC Test System 2028 Dec 14 f2:18:29
Antenna Port Conducted
Signify
18 SN 21BMC
BondEdge BTLE
o RED: LowCh GRN: MidCh BLU: HiCh
-18
T -20
(=]
<
o
L -36
E
%
-408
-50
‘Hu'MAme.w‘l i h# %’I".“W”‘
-60
-78
36 1668 18be 18868 25684
Frequency (MHz)
Renge (Hz) REU/UB Ref/Atin  Dat/Avg Tupe Sueep Pls  Foups/llade Lobel Range (HHZ) REU/VB Ref/Min  Det/Avg Tupe Sucep Pis Foupa/fode  Lobel
5.30-1068 180k (-3d8)/308Kk5/ 38 PEAK/LogPur-Uideo  Wdnsec(futo) 1Bk MAKH ioh C!
6 1808-25000 180k (389306536 PEAK/LogPur-Uideo  2.3scc(uto) 24k MAXKH High CH
onductedSpur ous. DAT Rev 9.5 15 Moy 2824

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13593618A

FCC ID: 2AF2N-

SHMC

DATE: 2021-01-25
IC: 20659-SHMC

Bandedge Tabular Data

Signify
SNH 210MC
BandEdge BTLE

Trace MArkers

RED: Low Ch GRN: MidCh BLU: HiCh

Test Meter Cable |10dB

Marker [Frequency [Reading Factor |Attenuator [Level |Limit [Margin
No. (GHz) (dBm) |Detector |dB dB dBm dBm  |(dB)
Low Channel

1 2.4022 -5.82|Pk 0.6 9.9 468| - -

4 2.4] -58.61|Pk 0.6 9.9] -48.11| -15.01 -33.1
Middle Channel

2| 2.4402| -5.64|Pk 0.6| 9.9| 4.86| - I -
High Channel

3 2.4802 -5.51|Pk 0.6 9.9 499 - -

5 2.4835| -64.48|Pk 0.6 9.9| -53.98( -15.01| -38.97
Pk - Peak detector
Conducted Spurious Tabular Data
Signify
SNH 210MC
BandEdge BTLE
RED: Low Ch GRN: MidCh BLU: HiCh
Trace MArkers

Test Meter Cable |10dB

Marker [Frequency |Reading Factor |Attenuator [Level |Limit [Margin
No. (GHz) (dBm)  |Detector |dB dB dBm dBm  |(dB)
Low Channel

1| 712.7564 -61.2|Pk 0.3 9.8] -51.1| -15.08| -36.02

2 2402 -6 Pk 0.6 9.9 45 - -

3 4804| -51.77|Pk 0.8 10.1| -40.87| -15.08| -25.79
Middle Channel

4| 779.3052| -61.47|Pk 0.3 9.8] -51.37( -15.08| -36.29

5 2440 -5.87|Pk 0.6 9.9 463 - -

6 4880| -54.24|Pk 0.8 10.1| -43.34| -15.08| -28.26
High Channel

7| 893.098( -60.81|Pk 0.4 9.8] -50.61| -15.08| -35.53

8 4960| -54.78|Pk 0.8 10.1| -43.88| -15.08 -28.8
Pk - Peak detector
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REPORT NO: 13593618A

FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uvV/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: 13593618A DATE: 2021-01-25
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.

Page 24 of 48

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



REPORT NO: 13593618A

FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

10.2.

10.2.1.

BLE

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

HBUL EMC Test System 2028 Dec 3 B8:14:54
Preliminory Rodiated Emissions
188 nodol sz ine |
BTLE Horizontal
28 éiguz EE&ZGW: RMS AU
88
BondEdge PK Limit
é 78
o 68
3 bt ‘
2 50
’ 2 :
48
38
28
2.3525 7.5MHz/ 2.4275
* not saved * Fr‘equemcg (GH= Rev 9.5 B2 Oct 2819
Signify
Model: SNH21NC
BTLE Horizontal
120V 60Hz
Red: PK, Grn: RMS AV
Trace MArkers
DC Limit 47
Correct Limit 47 CFR
Test Meter Antenna [ion Path Level @ |CFR Part Part 15
Marker |Frequency |Reading Factor [100% |Factor |3m 15 PK Margin  [AV Margin [Azimuth|Height
No. (GHz) (dBuV) [Detector |dB/m dB dB dBuV/m |dBuV/m |(dB) dBuV/m |(dB) [Degs] [[cm] |Polarity
1 2.402 75.28|Pk 21.8 0 4.73| 101.81] - - - - 260| 251(H
2 2.39| 26.29(Pk 21.8 0 4.71 52.8 74 -21.2]- - 260| 251(H
3 2.3761| 25.18|Pk 21.8 0 4.85 51.83 74| -22.17)- - 260| 251(H
4 2.402 74.4|RMS AV 21.8 0 4.73| 100.93| - - - - 260| 251(H
5 2.39] 16.39|RMS AV 21.8 0 4.71 42.9] - - 54| -11.1 260| 251(H
6| 2.375975| 16.35(|RMS AV 21.8 0 4.85 43| - - 54 -1 260| 251(H

Pk - Peak detector

RMS AV - RMS Average Measurement
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

VERTICAL RESULT

UL EMC Test System
"B

Preliminary Rodioted Emissions
Signify
188 Mode | “SNH21NC
BTLE Vertical
128U 60H=z
99 Red: PK, Grn: RMS AU

2828 Dec 3

g8:29:4

88
BandEdge PK Limit
é 78
o ©p
E b Wl Bl ey
2 50
3 : :
48
38
28
2.3525 7.5MHz/ 24275
BandEdge LoCh PK & AU Horizontal BB DC.TST Frequency (GH= Rev 9.5 82 Dot 2819
Signify
Model: SNH21NC
BTLE Vertical
120V 60Hz
Red: PK, Grn: RMS AV
Trace MArkers
DC Limit 47
Correct Limit 47 CFR
Test Meter Antenna [ion Path Level @ |CFR Part Part 15
Marker |Frequency |Reading Factor [100% |Factor |3m 15 PK Margin  [AV Margin [Azimuth|Height
No. (GHz) (dBuV) |Detector |dB/m dB dB dBuV/m |dBuV/m |(dB) dBuV/m |(dB) [Degs] |[cm] [|Polarity
1 2.402| 68.75(Pk 21.8 4.73 95.28| - - - - 260| 251(V
2 2.39| 26.93|Pk 21.8 4.71 53.44 74| -20.56|- - 260 251(V
3 2.3744| 26.47(Pk 21.8 4.85 53.12 74| -20.88|- - 260| 251|V
4 2.4021| 67.86|RMS AV 21.8 0 4.73 94.39| - - - - 260 251|V
5 2.39| 16.17|RMS AV 21.8 0 4.71 42.68] - - 541 -11.32 260 251|V
6 2.3743| 15.85|RMS AV 21.8 0 4.85 42.5| - - 54| -11.5 260 251(V

Pk - Peak detector
RMS AV - RMS Av erage Measurement
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

1BUL EMC Test System 2828 Dec 3 B8 .58 22
Preliminary Rodioted Emissions
Signif
182 j1ode | SNHZINC
BTLE Horizontal Hi CH
120U 60Hz
98 Red: PK, Grn: RMS AU
80
BandEdge PK Limit
Sj 'x‘ '1 | N}!‘!",‘, n ;1' ‘\'lyh":\.mrﬂ i ) n w.w \m\”‘ :.‘ nvl I ‘w
: z
4B
30
2p
2.446 7 .5MHz/ 2521
# not soved ¥ F?"EQUEWCH (GHz2 Rev 9.5 B2 Oct 2819
Signify
Model: SNH21NC
BTLE Horizontal Hi CH
120V 60Hz
Red: PK, Grn: RMS AV
Trace MArkers
DC Limit 47
Correct Limit 47 CFR
Test Meter Antenna [ion Path Level @ |CFR Part Part 15
Marker |Frequency |Reading Factor [100% |Factor |3m 15 PK Margin  [AV Margin [Azimuth|Height
No. (GHz) (dBuV) [Detector |dB/m dB dB dBuV/m |dBuV/m |(dB) dBuV/m |(dB) [Degs] [[cm] |Polarity
1 2.48| 75.31|Pk 22 0 45| 101.81] - - - - 336 153|H
2 2.4835 28.7|Pk 22.1 0 4.51 55.31 74 -18.69|- - 336 153(H
3 2.501 25.47 [Pk 221 0 4.5 52.07 74 -21.93|- - 336 153|H
4 2.48| 74.59|RMS AV 22 0 45| 101.09] - - - - 336 153|H
5 2.4835| 18.47|RMS AV 221 0 4.51 45.08] - - 54 -8.92 336 153 |H
6 2.5011 16.66 |RMS AV 22.1 0 4.5 43.26] - - 54| -10.74 336 153|H

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

DATE: 2021-01-25
IC: 20659-SHMC

VERTICAL RESULT

WBUL EMC Test System 2828 Dec 3 Bg:51 .48
Phe\imimohg Raodiated Emissions
Signif
188 1ode | sz N
BTLE Vertical Hi CH
120U 60H=z
98 Red: PK, Grn: RMS AU
BondEdge PK Limit
E it 1 N T ) B L
3 R AL TR R T TR B R ittt
’ :
30
2B
2.446 7 5MHz/ 2.521
¥ rot caved ¥ Fr‘equehct:j (GHz) Rev 9.5 B2 Oct 2819
Signify
Model: SNH21NC
BTLE Vertical Hi CH
120V 60Hz
Red: PK, Grn: RMS AV
Trace MArkers
DC Limit 47
Correct Limit 47 CFR
Test Meter Antenna [ion Path Level @ |CFR Part Part 15
Marker |Frequency |Reading Factor [100% [Factor |3m 15 PK Margin  [AV Margin [Azimuth|Height
No. (GHz) (dBuV) |Detector |dB/m dB dB dBuV/m |dBuV/m [(dB) dBuV/m |(dB) [Degs] |[[cm] |Polarity
1 2.48| 72.49|Pk 22 0 4.5 98.99] - - - - 227 309|V
2 2.4835| 26.61|Pk 22.1 0 4.51 53.22 74| -20.78]- - 227 309|V
3 2.4985| 26.12|Pk 22.1 0 4.49 52.71 74| -21.29]- - 227 309|V
4 2.48| 71.79|RMS AV 22 0 4.5 98.29| - - - - 227 309V
5 2.4835 17.74|RMS AV 22.1 0 4.51 44.35( - - 541 -9.65 227 309|V
6 2.4985 16.59|RMS AV 221 0 4.49 43.18] - - 541 -10.82 227 309V

Pk - Peak detector

RMS AV - RMS Average Measurement
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REPORT NO: 13593618A DATE: 2021-01-25
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 -18.63 dBuV/m, which is equivalent to -18.63-51.5 = -70.13 dBuA/m, which
has the same margin, -62.18 dB, to the corresponding RSS-GEN Table 6 limit as it has to be
15.209(a) limit.
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REPORT NO: 13593618A

FCCID

: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

Antenna X-Axis (Parallel to EUT)

SBUL EMC Test System 2020 Dec 18 18:05: 49
19,288 19-490kHz 388m dful/ Radiated Emiceions
15,288 | 49-30MHz 36m dBul/ o
up Signify
Mode| :SNH218 MC
BTLE MidCh
128U/6BH=z
5 3B D: X, GRN:—Y¥—C¥h
w
o
- 2B
C
o RG] =
&
i W
-~ B L
L
0
]
2
£ -1B
0
hd 1
2 -2 9 2
2 q
v
@
© g
-3B e
Y ] O OO SOUUUURRRR OOORE SO WL | ..~ F{|TIA
. 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  7.2sen(Auto) 4881 MAXH 0-360dege 101 o
20151 Ok(-6d8)/ 10k 02/0 PEAK/LoPur-Uides  2neec(futo) 4881 MAH 0-360d=ge 18]
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
SBUL EMC Test System 28268 Dec 18 18:85: 49
19,205 i9-490kHz 388m diul/ Radiated Emissions
15,288 49-38MHz 368m dBul/ o
ug Signify
Mode! : SNH218 MC
BTLE MidCh
128U/6BH=
3B D X, GRN: Y, —CYN
=1
w
3 2n
©
5
= 1B
i
o
n B
0
o
e
~ -1B
b
s
0
> -2
5
@
N A
-3D i MWWM
-48
szl B 1 18 38
Frequency (MHzJ
Ronge (HHz) RE/VBH Ref/fttn  Det/Aug Mode Sucep Pts fsups/ode  Fosition Range (FHz) REW/UBN Ref/Attn  Det/fvg Mode Sucep Pts Fups/Mode FPusition
4:.009-.15 2080-638) /3 52/0 PEAK/LogPur-Uidko  7.2sen(futo) 4881 MAXH 0-360dee 181 of 6:1-30 G(-6dB)/ 108k 92/D PEAK/LogPur-Uideo  72Bvsec(futo) 8881 MAYH 8-36Adegs 101 cn
50151 O(-6dB)/ 188k 52/0 PEAK/LoPur-Uides  Z5neec(futo) 4081 MAXH 0-360d=ge 101 o
RE SkHz-3BMHz 3m E-Field Loop 3 axis with CorrectDistances FCC {5.289 ESCI.TST Rev 9.5 Bf Dec 282d
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REPORT NO: 13593618A DATE: 2021-01-25
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

Antenna Z-Axis (Parallel to Ground)

SBUL EMC Test System 2020 Dec 18 18:05: 49
Rodioted Emissions
Signif
48 Vode ! SNH21B HC
BTLE MidCh
128U/6BHz
o 3B RED: X, GRN: Y —€¥N-—7Z
=
[0}
o
ke 2B
C
é 8 i
o
~ B
b
2
o
< -le 1
B 3 i
5 -2
2
@ 18
© 3m
-4B
. BED] = i 4 3@
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
BTLE 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 40.37 | Pk 20.9 0.1 -80 -18.63 43.55 -62.18] - - 0-360
2 0.08915 45.48 | Pk 12.8 0.1 -80 -21.62 28.6 -50.22] - - 0-360
3 0.49613 33.98|Pk 11.8 0.1 -40 5.88] - - 33.69( -27.81|0-360
4| 15.35138 10.56 | Pk 11.2 0.4 -40 -17.84] - - 29.54| -47.38|0-360
Perpendicular to EUT
5 0.01593 43.4|Pk 20.9 0.1 -80 -15.6 43.55 -59.15] - - 0-360
6 0.08915 44.9|Pk 12.8 0.1 -80 -22.2 28.6 -50.8] - - 0-360
7 0.50891 32.91|Pk 11.8 0.1 -40 4.81] - - 33.47| -28.66|0-360
8| 11.32038 18.26 | Pk 11.6 0.4 -40 -9.74] - - 29.54( -39.28(0-360
Parallel to Ground
9 0.01593 42.69| Pk 20.9 0.1 -80 -16.31 43.55 -59.86] - - 0-360
10 0.08915 38.23|Pk 12.8 0.1 -80 -28.87 28.6 -57.47] - - 0-360
11 0.5023 33.18(Pk 11.8 0.1 -40 5.08] - - 33.58 -28.5|0-360
12| 29.40913 16.89 | Pk 9.3 0.5 -40 -13.31] - - 29.54| -42.85|0-360
Pk - Peak detector
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

30MHz - 1GHz Middle Channel

(gl EMC Te=t System 20820 Dec 18  ©9:34:37
Radicted Emissions
Signify
£l Mode | :5NH21D MC
BTLE MidCh
120U/ 66Hz
8B RED: Horizontal GRN: Usrtica
= 7B
3
C
s
—- 6b
C
s
/E 5B I .4 CER--.15. O...alB il gﬁ
~
2 ]
3
a 48
»
5 3B
- W‘JMMWW
28
B
34 184 1884
Fr‘equenca (MH=z3
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
FE 38-1808 MHz 1Bm with 3m Limits ond Correction FCC 15.2089 ESCI.TST Rev 9.5 B Dec 2620
UL EMC Test System 20820 Dec 18  ©9:34:37

A
W /’““( R

188
Rodiated Emissions
Signify
op Mode | :SNH218 MC
BTLE MidCh
120U/ 66H=
8B RED: Horizontal GRN: Usrtica
7B
o]
L
T 6B
)
=
E 58 | fro A DR 5 2E85alR il ‘r
>
& ]
% ap | |
— 2
W
o 3B iy , M M .

“ b
8
34 188 186a
Frequency (MHz)
Ronge (HHz) RE/UBH Ref/fttn  Det/vg Mode Sueep Pts  #Sups/Made  Fosition Range (HHz) REW/UBN Ref/Attn  Det/Avg Mode Sueep Pte FoupsiMode Pasition
2;30-200 |28k(-6BD/ 1M 32/8 PEAK/LogPur-Video  Jlmesc(futo) 4881 MAXH B-3fdegs V 4:208-1608 12Bk(-6dB)/ 1M 92/8 PERK/LogPur-Video  1dbnmsec(futo) BABI  MAKH B-36Bdega

RE 38-188@ MHz 1Bm with 3m Limits ond Correction FCC 15,289 ESCI.TST
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REPORT NO: 13593618A DATE: 2021-01-25

FCC ID: 2AF2N-SHMC IC: 20659-SHMC
Signify
Model:SNH210 MC
BTLE 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] [em] Polarity
1 38.67 44.3|Pk 14.5] -30.1 10.5 39.2 40 -0.8]0-360 98|V
2 48.955 44.43|Pk 10( -30.1 10.5( 34.83 40 -5.17]0-360 2471V
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
38.67 37.81(Qp 14.5] -30.1 10.5| 32.71 40 -7.29 114 153 |V
48.9125 38.46|Qp 10( -30.1 10.5| 28.86 40| -11.14 350 101|V
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

1GHz — 25GHz Low Channel

11BUL EMC Test System 2828 Dec 3 11:33:31
Prel iminary Roadioted Emissions
Signify
= Model : SNH21@ MC
BLTE Lo Ch
128V 60Hz
o8 RED: Horizontal GRN: Ueritcaol
80
47 CFR Part 15 PK
T 7B
E
©
g
N
C ep
T
E
3
5 50
[aa]
T
4B WMW.MMA MI.M“W
it
38
20

1

RE BOMS 16Hz-256Hz with 2GHz-4GHz NoPrefmp 3m distance 3 ont heights. TST

Freguency (GHz)

25

Rev 9.5 82 Oct 2819

BUL EMC Test System 2828 Dec 3 11:33:31
Preliminary Radioted Emissions
Signify
= Model : SNH21@ MC
BLTE Lo Ch
128U 6BHz
o8 RED: Horizontal GRN: Ueritcaol
[S14]
47 CFR Part 15 PK
- 78
o
0
>
C
2 6B
E
~
>
& 5o
e
Ak ot HMHHMWWMM
i e L
36
28

1

RE BOMS 16Hz-256Hz with 26Hz-dGHz NoPrefmp 3m distance 3 ont heights. TST

Freguency (GHz)
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

Signify

|Model: SNH210 MC
BLTE Lo Ch

120V 60Hz

Trace MArkers

RED: Horizontal GRN: Veritcal

Test Meter Antenna |Path Limit 47 CFR Limit47 CFR
|Marker |Frequency |Reading Factor  |Factor |[Level @ 3m|Part15PK |Margin Part15AV  [Margin |Azimuth |Height
No. (GHz) (dBuV) |Detector |dB/m dB dBuV/m dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
1 4.804 77.96|Pk 27.7| -50.58 55.08 74 -18.92|- - 0-360 180|H
2 4.804 70.6|Pk 27.7| -50.58 47.72 74 -26.28|- - 0-360 171V
Radiated Emission Data
Test Meter Antenna [Path Limit 47 CFR Limit 47 CFR
Frequency [Reading Factor  |Factor [Level @ 3m|Part15PK |Margin Part15 AV |Margin  |Azimuth [Height
(GHz) (dBuV) |Detector |dB/m dB dBuV/m dBuV/m (dB) dBuV/m (dB) [Degs] [cm] Polarity
4.8035 78.49|Pk 27.71 -50.75 55.44 74 -18.56|- - 28 179|H
4.8043 74.37|RMS AV 27.7| -50.63 51.44]- - 54 -2.56 28 179|H

Pk - Peak detector

RMS AV - RMS Average Measurement
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REPORT NO: 13593618A DATE: 2021-01-25
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

1GHz - 25GHz Middle Channel

11BUL EMC Test System 2828 Dec 3 12:17:21
Prel iminary Roadioted Emissions
Signify
= Model : SNH21@ MC
BLTE Mid Ch (19)
128V 60Hz
o8 RED: Horizontal GRN: Ueritcaol
[S14]
47 CFR Part 15 PK
T 7B
E
c
o
N
5 68
T
E
3
5 50
[aa]
o
4BM%MMWWM%”“J¢WKJHWMMWW
36
28
1 18 25
Freguency (GHz)
RE BOMS 1GHz-25GHz with 2GHz-4GHz NoPrefmp 3m distance 3 ont heights. TST Rev 9.5 B2 Dct 2819
BUL EMC Test System 2828 Dec 3 12:17:21
Preliminary Radioted Emissions
Signify
= Model : SNH21@ MC
BLTE Mid Ch (19)
128U 6BHz
o8 RED: Horizontal GRN: Ueritcaol
[S14]
47 CFR Part 15 PK
- 78
o
0
3
C
2 6B
E
~
>
2 5B ;
e
WMWMWMNMWMMMWM 2
| — Wy MWWWMMW .
36
28
1 18 25
Freguency (GHz)
RE BOMS 1GHz-25GHz with 2GHz-4GHz NoPrefmp 3m distance 3 ont heights. TST Rev 9.5 B2 Oct 2819
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

Signify

120V 60Hz

Trace MArkers

IModel: SNH210 MC
BLTE Mid Ch (19)

RED: Horizontal GRN: Veritcal

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 4.881 76.36|Pk 27.71 -49.73 54.33 74 -19.67]- - 0-360 179|H
2 4.881 66.63|Pk 27.7| -49.73 446 74 -29.4(- - 0-360 1701V
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
48805 77.14|Pk 27.7| -49.86 54.98 74 -19.02f- - 41 149|H
4.8798 73.13|RMS AV 27.71 -49.94 50.89|- - 54 =311 41 149|H

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

DATE: 2021-01-25
IC: 20659-SHMC

1GHz — 25GHz High Channel

11BUL EMC Test System 2828 Dec 3 12:37:48
Prel iminary Roadioted Emissions
Signify
= Model : SNH21@ MC
BLTE Hi Ch
128V 60Hz
o8 RED: Horizontal GRN: Ueritcaol
80
47 CFR Part 15 PK
T 7B
E
©
g
N
C ep
T
e 1
~ q
3 sp
[aa]
T
38
20

1

RE BOMS 16Hz-256Hz with 2GHz-4GHz NoPrefmp 3m distance 3 ont heights. TST

Freguency (GHz)

25

Rev 9.5 82 Oct 2819

26828 Dec 3

12:37:44d

BUL EMC Test System

Preliminary Radioted Emissions

3B

Signify
188 Mode | : SNH21@ MC
BLTE Hi Ch
128U 6BHz
El RED: Horizontal GRN: Ueritcal
80
47 CFR Part 15 PK
— 78
o}
o
by
L
S (814}
E
~
>
2 50
e

2B

1

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

Freguency (GHz)

25

Rev 9.5 B2 Oct 24819
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REPORT NO: 13593618A
FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

Signify

|Model: SNH210 MC

BLTE Hi Ch

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 4.96 75.08|Pk 27.8] -49.37 53.51 74 -20.49(- - 0-360 149|H
2 4.96 67.83|Pk 27.8] -49.37 46.26 74 -27.74]- - 0-360 140V
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
4.9605 75.1|Pk 27.8| -49.22 53.68 74 -20.32|- - 52 149|H
4.9602 71.01|RMS AV 27.8] -49.31 49.5]- - 54 45 52 149|H

Pk - Peak detector
RMS AV - RMS Average Measurement
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REPORT NO: 13593618A DATE: 2021-01-25
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
(0.15-0.5 GG o 56 56 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.
RESULTS
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REPORT NO: 13593618A DATE: 2021-01-25
FCC ID: 2AF2N-SHMC IC: 20659-SHMC

Line Conducted Emissions Data

(ol EMC Test System 20820 Dec 18 12:48: 11
Conducted RFI Uoltage
Signify
188 SNH21B MC
BTLE MidCh
1200, 6@Hz
96 Red: OP; Green: AU
84
Sz
I
0 —
E 6B A7 CFR-Porti -t B 287 -ar
—
3 —
o
< 48 | 3
L f ;
36
j\ “J El 21
DA M ’MAMH'; b am
12
15 1 4 38
Frequency (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
| ol EMC Test System 20820 Dec 18 12:48: 11
Conducted RFI Uoltage
Signify
188 SNF21D MC
BTLE MidCh
120U, 6@Hz
96 Red: OP; Green: AU
84
9 72
I
) \
C
L 47-EFR-Parti-15 287 0P
— |
>
2 ug 23 T 47 CFR| Part! 15,207 Ay
© 3 i 3
RV P 29 ¥ ¥ P 3
N 7 G I i )
36 oo
*\// \\%\ AMW/// J\ 1 ﬂ -
4 BANY M IM.J.. N A
LR o AL VLA o ot
12
15 1 4 38
Frequency (MHz)
Runge (MHz) REUW Ref/Attn DEL/Q\/E Mode Sweep Pts “Su/ps/Mnde Labe! Runge MHz) REW Ref/Attn DeL/Qvg Mode Swezp Pts #Smps/Mnde Lobel
2:.15-38 OkC-6dB) 182/25 Op/Ca 155/2.25kHz 13,3k 1/WRIT Line - L2
FCC Transmitter Part 15 2687 .7ST Rev 9.5 B4 Nov 26820
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REPORT NO: 13593618A

FCC ID: 2AF2N-SHMC

DATE: 2021-01-25
IC: 20659-SHMC

Signify

SNH210 MC

BTLE MidCh

120V, 60Hz

Red: QP; Green: AV

Trace MArkers

47 CFR 47 CFR
Test Meter LISN Path Part Part
Marker |Frequency Reading Factor |Factor |Level 15.207 QP [Margin 15.207 Av |Margin
No. (MHz) (dBuV) |Detector |dB dB dBuV dBuV (dB) dBuV (dB)
Line 1 - Line
0.17925 32.43|Qp 0 11.9 44.33 64.52 -20.19 - -
2 0.17925 23.36|Ca 0 11.9 35.26 - - 54.52| -19.26
3 0.26925 32.92|Qp 0 11 43.92 61.14 -17.22 - -
4 0.26925 29.01|Ca 0 11 40.01 - - 51.14] -11.13
5 0.44925 25.66|Qp 0 10.6 36.26 56.89 -20.63 - -
6 0.44925 17.03|Ca 0 10.6 27.63 - - 46.89| -19.26
7 0.627 34.74|Qp 0 10.5 45.24 56 -10.76 - -
8 0.627 23.2|Ca 0 10.5 33.7 - - 46 -12.3
9 0.717 32.67|Qp 0 10.5 43.17 56 -12.83 - -
10 0.807 22.11|Ca 0 10.5 32.61 - - 46| -13.39
11 1.0725 33.83|Qp 0 10.5 44.33 56 -11.67 - -
12 0.98475 22.59|Ca 0 10.5 33.09 - - 46| -12.91
13 1.16475 35.31|Qp 0 10.5 45.81 56 -10.19 - -
14 1.16475 23.72|Ca 0 10.5 34.22 - - 46| -11.78
15 1.3425 27.25|Qp 0 10.5 37.75 56 -18.25 - -
16 1.3425 21.46|Ca 0 10.5 31.96 - - 46| -14.04
17 7.25325 27.65|Qp 0 10.8 38.45 60 -21.55 - -
18 7.251 23.8|Ca 0 10.8 34.6 - - 50 -15.4
19 10.38525 21.15|Qp 0 11 32.15 60 -27.85 - -
20 10.38525 17.53|Ca 0 11 28.53 - - 50| -21.47
21 28.392 19.29|Qp -0.1 11.8 30.99 60 -29.01 - -
22 28.38638 15.68|Ca -0.1 11.8 27.38 - - 50| -22.62
Line 2 - Neutral
23 0.17925 34.15|Qp 0 11.9 46.05 64.52 -18.47 - -
24 0.17925 25.21|Ca 0 11.9 37.11 - - 54.52| -17.41
25 0.26925 28.73|Qp 0 11 39.73 61.14 -21.41 - -
26 0.26925 28.55|Ca 0 11 39.55 - - 51.14] -11.59
27 0.44925 32.9|Qp 0 10.6 43.5 56.89 -13.39 - -
28 0.447 29.05|Ca 0 10.6 39.65 - - 46.93 -7.28
29 0.537 28.16|Qp 0 10.6 38.76 56 -17.24 - -
30 0.537 16.94|Ca 0 10.6 27.54 - - 46| -18.46
31 0.627 33.24|Qp 0 10.5 43.74 56 -12.26 - -
32 0.627 29.76|Ca 0 10.5 40.26 - - 46 -5.74
33 0.807 31.79|Qp 0 10.5 42.29 56 -13.71 - -
34 0.807 29.66|Ca 0 10.5 40.16 - - 46 -5.84
35 0.98475 30.71|Qp 0 10.5 41.21 56 -14.79 - -
36 0.98475 28.47|Ca 0 10.5 38.97 - - 46 -7.03
37 7.15875 31.41|Qp 0 10.8 42.21 60 -17.79 - -
38 7.161 27.84|Ca 0 10.8 38.64 - - 50| -11.36
39 10.3875 23.8|Qp 0 11 34.8 60 -25.2 - -
40 10.3875 19.89|Ca 0 11 30.89 - - 50| -19.11
41 28.725 18.76 |Qp -0.1 11.9 30.56 60 -29.44 - -
42 28.725 15.39|Ca -0.1 11.9 27.19 - - 50| -22.81

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