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1 Summary of Test Results

Test Description Test Specification Test Result
. RSS-247 S5.2 (a) .
Bandwidth 15.247(a)(2) RSS-GEN S6.7 Compliant
Output Power 15.247(b)(3) RSS-247 S5.4 (d) Compliant
Power Spectral Density 15.247(e) RSS-247 S5.2 (b) Compliant
Conducted Spurious Emissions ,
/ Band Edge 15.247(d) RSS-247 S5.5 Compliant
Emissions in Restricted 15.247(d) RSS-247 S5.5 Compliant
Frequency Bands 15.205, 15.209 RSS-GEN S8.9, S8.10 P
Band Edge Emissions in 15.205, 15.209 RSS-GEN $8.9,$8.10 = Compliant
Restricted Frequency Bands
AC Powerline Conducted 15.207 RSS-GEN S8.8 Compliant
Emissions
Antenna Requirement 15.203 RSS-GEN S6.8 Compliant ®

(1) Device uses an internal surface-mount antenna which cannot be replaced by the end user.

1.1 Modifications Required for Compliance

A power setting of 34 raw was found to produce the maximum RF output power while remaining in
compliance with the required limits for restricted band emissions. This was the power setting used for all
channels for the testing in this report.
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2 General Information

2.1 Client Information

Name: Current Lighting Solutions, LLC
Address: 1975 Noble Rd
City, State, Zip, Country: East Cleveland, Ohio 44112, USA

2.2 Test Laboratory

Name: SGS North America, Inc.
Address: 620 Old Peachtree Road NW, Suite 100
City, State, Zip, Country: Suwanee, GA 30024, USA

Accrediting Body: A2LA
Type of lab: Testing Laboratory
Certificate Number: 3212.01

2.3 General Information of EUT

Type of Product: Wireless People Counting Sensor
Model: WMZ10
Firmware Version ID Number: Github Repository - Lighting/module-d v1.0.0
Serial Number: Not labeled

FCC ID: 2AS3F-WMZ10
IC: 25008-WMZ10

Frequency Range: 2402 — 2480 MHz
Data Modes: Bluetooth Low Energy
Antenna: Internal Surface-Mount Antenna
(2 suppliers) Johanson Technology (0.5 dBi)
Shenzhen Sunlord Electronics Co., Ltd. (1.5 dBi)

Rated Voltage: 9.5-24 Vdc
Test Voltage: 16 Vdc

Sample Received Date: 15 May 2019
Dates of testing: 15 May to 13 June 2019

2.4 Operating Modes and Conditions

The EUT was programmed by the manufacturer to transmit at 100% duty cycle on low, middle and high
Bluetooth LE channels with the same modulation and bandwidth as is used in normal operation. The
client provided a Silicon Labs board to control the radio using a serial communications program on a
laptop computer. This was used to set the channel and power and to turn the modulated transmitter
signal on and off using test mode commands.

SGS North America Inc. Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.Sgs.com
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2.5 EUT Connection Block Diagram — Conducted Measurements

Spectrum
Analyzer

coax

A (EUT)

2.6 EUT Connection Block Diagram — Radiated Measurements

(only connected to
turn on tx signal)

A (EUT)

Inside Chamber

2.7 System Configurations

Device
Reference

Manufacturer

Description

Model Number

Serial Number

A | Semtugiung | Wieless Peome Coutng | wnzio ok abela
Silicon Labs Developer Board WSTK 164624133
Lenovo Laptop Computer 80XV PFOSTBS5L

Rigol DC Power Supply DP711 DP7A202200419

2.8 Cable List

Cable

Cable Length

Ferrite

i 2
reference PO NN (m) installed? Sl
1 Comm. EUT Developer Board 0.15 N N
2 USB Laptop Developer Board 1.0 N N
3 DC Power EUT DC Power Supply Various N N
SGS North America Inc. Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgSs.com
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3 Bandwidth
3.1 Test Result
Test Description Test Specification Test Result
DTS Bandwidth (6dB) 15.247(a)(2) RSS-247 S5.2 (a) Compliant
Occupied Bandwidth (99%) RSS-GEN S6.7 Reported

3.2 Test Methods

The DTS 6dB bandwidth measurements were performed using the procedure from ANSI C63.10 clause
11.8.1, and the 99% occupied bandwidth measurements were performed using the procedure from ANSI

C63.10 clause 6.9.3.

Limit

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

3.3 Test Site

SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature:

23.4°C

Relative Humidity: 43.6 %

Atmospheric Pressure:

3.4 Test Equipment

98.0 kPa

Test End Date: 16-May-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
RF CABLE 141 HUBER & SUHNER B095585 25-Jul-2019
ATTENUATOR, 10DB 10DB ROHDE & SCHWARZ B095591 25-Jul-2019
RF SWITCH (TS8997) OSP ROHDE & SCHWARZ 15039 15-Dec-2019
POWER METER (TS8997) OSP-B157 ROHDE & SCHWARZ 15040 15-Dec-2019
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019

Note: The equipment calibration period is 1 year except for the FSV which is on a 2-year cycle.
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3.5 Test Data— DTS Bandwidth (6dB)

Frequenc 6dB Bandwidth Limit Min
Channel q y Result
(MH2z) (kHz) (kHz)
0 2402 800 500 Pass
19 2440 800 500 Pass
39 2480 800 500 Pass
5..
0t [W\
_‘|U..
E 204
g 1
£ a0t
g 4
= 40+
=T 800000 kHz |
_BD..
2397 23I98 24IDU 24I02 24Iu4 24Ic|6 24.07
Frequency in MHz
5..
1 S\
_]n..
£ 204
[
£ 304
g 4
— 40+
=1 800000 ke |
-Bn..
2435 24I38 24I38 24I40 24I42 24I44 24:15
Frequency in MHz
5..
0t [W\
-‘”]..
£ -201
q |
£ 304
g 4
2 40+
1 800000 kHz |
'Bl]"
2475 24I75 24I?8 24I30 24;32 24I84 24I85
Frequency in MHz
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3.6 Test Data — 99% Occupied Bandwidth

SGS North America Inc.
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Frequency 99% Bandwidth
Channel (MH2) (kH2) Result
0 2402 1025 Reported
19 2440 1050 Reported
39 2480 1050 Reported
£
3
1.025 Mz |
23I97 23I98 24IDU 24I02 24I[I4 24IEIE 24ID7
Freauency in MHz
5-.
U-.
ol /w-vx.\\
g ]
% 301
E 40+
-5|]..
ol 1.050 M |
2435 24I38 24I38 I 24I40 24I42 24I44 24:15
Frequency in MHz
5-.
D-.
ol /wrvu\\
g 20+
Qg
% 301
§ -40+4
-50..
ol 1.050 Mk |
2475 24I75 24I?8 I 24IBD 24;32 24I84 24I85

Frequency in MHz
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4 Output Power

4.1 Test Result

Test Result

Test Description
Fundamental Emission

Test Specification

15.247(b)(3) RSS-247 S5.4 (d) Compliant

Output Power

4.2 Test Method

Fundamental maximum conducted (average) output power measurements were performed using the
method described in ANSI C63.10:2013 clause 11.9.2.3.2. This method uses a wideband gated RF
power meter with gate parameters adjusted such that the power is measured only when the EUT is
transmitting at its maximum power control level. Because the measurement is made only during the ON
time of the transmitter, no duty cycle correction factor is required.

Limit

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. For using antennas with greater than 6dBi of gain, the limit is reduced in dB by the
amount the gain exceeds 6dBi (e.g. for a 7.4dBi antenna, the limit is reduced from 30dBm to 28.6dBm).
Also, the e.i.r.p. shall not exceed 4 Watts (36 dBm) based on RSS-247 S5.4 (d).

4.3 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 23.4 °C
Relative Humidity: 43.6 %
Atmospheric Pressure: 98.0 kPa

4.4 Test Equipment

Test End Date: 16-May-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
RF CABLE 141 HUBER & SUHNER B095585 25-Jul-2019
ATTENUATOR, 10DB 10DB ROHDE & SCHWARZ B095591 25-Jul-2019
RF SWITCH (TS8997) OSP ROHDE & SCHWARZ 15039 15-Dec-2019
POWER METER (TS8997) OSP-B157 ROHDE & SCHWARZ 15040 15-Dec-2019
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019

Note: The equipment calibration period is 1 year except for the FSV which is on a 2-year cycle.

45 Test Data

Frequency

RMS Power

Limit Max

EIRP

Limit Max

Channes (MHz) (dBm) (dBm) (dBm) (dBm) Resul
0 2402 2.6 30 4.1 36 Pass
19 2440 2.1 30 3.6 36 Pass
39 2480 15 30 3.0 36 Pass
SGS North America Inc. Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgSs.com
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5 Power Spectral Density

5.1 Test Result
Test Description

Power Spectral Density

Test Report Number: 4458635EMCO01 Rev: 1
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Test Specification
RSS-247 S5.2 (b)

15.247(e)

Page: 11 of 36

Test Result
Compliant

5.2 Test Meth

od

Power spectral density measurements were performed using the procedures from ANSI C63.10: 2013

clause 11.10.

Limit

The maximum limit is 8 dBm / 3 kHz.

5.3 Test Site

SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature:
Relative Humidity: 43.6 %
Atmospheric Pressure:

5.4 Test Equipment

23.4°C

98.0 kPa

Test End Date: 16-May-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
RF CABLE 141 HUBER & SUHNER B095585 25-Jul-2019
ATTENUATOR, 10DB 10DB ROHDE & SCHWARZ B095591 25-Jul-2019
RF SWITCH (TS8997) OSP ROHDE & SCHWARZ 15039 15-Dec-2019
POWER METER (TS8997) OSP-B157 ROHDE & SCHWARZ 15040 15-Dec-2019
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019

Note: The equipment calibration period is 1 year except for the FSV which is on a 2-year cycle.

SGS North America Inc.

Consumer and Retail
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St Fr?mezr)my (d BrZ/SCin) éé?l%“ﬁi% L
0 2402 -7.9 8 Pass
19 2440 -8.5 8 Pass
39 2480 -9.2 8 Pass

Levelin dBm

2403

2404

2405 240575

2398.25 2399 2400 2401 2402
Frequency in MHz
Lirrit Sum Level * PSD
10%
D..
E 20
o
o
£
& 40t
-
-BD-.
2436.25 2437 2438 2439 2440 2441 2442 2443 2443.75
Frequency in MHz
Lirrit Sum Level * PSD
0%
D..
E 201
o
o
£
$ 40t
-
-BU-.

2481

2483 248375

SGS North America Inc.

2476.25 2477 2478 2479 2430
Frequency in MHz
Lirrit Sum Level L 2 PsD
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6 Conducted Spurious Emissions / Band Edge

6.1 Test Result

Test Description Test Specification Test Result

Conducted Spurious and
Band Edge Emissions

15.247(d) RSS-247 S5.5 Compliant

6.2 Test Method

Conducted band edge and spurious band emissions in non-restricted frequency bands were measured
using the method defined in ANSI C63.10 clause 11.11.

Limit

Because the maximum conducted average output power was used to determine compliance with the
output power limits, the limit in any 100 kHz band outside of the authorized band is 30 dB below the
maximum in-band peak level.

6.3 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions Band Edge Conducted Spurious
Emissions Emissions
Temperature: 23.4 °C 22.8°C
Relative Humidity: 43.6 % 52.6 %
Atmospheric Pressure: 98.0 kPa 97.6 kPa

6.4 Test Equipment
Band Edge Emissions

Test End Date: 16-May-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
RF CABLE 141 HUBER & SUHNER B095585 25-Jul-2019
ATTENUATOR, 10DB 10DB ROHDE & SCHWARZ B095591 25-Jul-2019
RF SWITCH (TS8997) OSP ROHDE & SCHWARZ 15039 15-Dec-2019
POWER METER (TS8997) OSP-B157 ROHDE & SCHWARZ 15040 15-Dec-2019
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019

Note: The equipment calibration period is 1 year except for the FSV which is on a 2-year cycle.

Conducted Spurious Emissions

Test End Date: 13-Jun-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 2-Jul-2019

SGS North America Inc. Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgSs.com
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6.5 Test Data— DTS Band Edge
BLE - Lower band edge

Level in dBm
&
=

2310 2320 2340 2360 23a0 2400 2420 2440 2460 2483.5
Frequency in MHz

Surmn Lewel X Fail

Lirrit

BLE - Upper band edge

£
0
=]
=
©
&
-
2400 2420 2440 2460 2480 2500
Frequency in MHz
Lirrit Sum Lewvel X Fail
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6.6 Test Data— DTS Conducted Spurious Emissions
Conducted Spurs — BLE Channel 0

BLE Chan O

Conducted Spurious Emissions

10.0

-10.0F+
-20.0+
-30.01

-a0.0+

Amplitude dBm

-50.01

-60.01 M
-70.01 + / il i ! '

[ | o

(. | | | (.

L || | | |

_80.0 L | | G N A
30.00M 100.00M 1.00G 10.00G 26.004

Frequency

Conducted Spurs — BLE Channel 19

BLE Chan 19

Conducted Spurious Emissions

10.0

-10.0+
-20.0F+

-30.0F

Amplitude dBm

-40.01

-50.0F

-60.01

I 1t L kil il
b LAl L

-70.0+

¥ 1 LR M

| | [

| | -

i | | 1
_80.0 - | N S B
30.00M 100.00M 1.00G 10.00G 26.004
Frequency

Conducted Spurs — BLE Channel 39

[
.
(.
|
|

BLE Chan 39

Conducted Spurious Emissions

10.0

-10.0+
-20.0+
-30.0F
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7 Emissions in Restricted Frequency Bands

7.1 Test Result

Test Description Test Specification Test Result
Emissions in Restricted 15.247(d) RSS-247 S5.5 Compliant
Frequency Bands 15.205, 15.209 RSS-GEN S8.9, S8.10 P

7.2 Test Method

Antenna-port conducted and radiated emissions in restricted frequency bands were measured using
methods defined in ANSI C63.10 clause 11.12.

Lowest, middle and highest channels were investigated — the device was commanded to continuously
transmit on channels 0, 19 and 39 with the antenna port terminated in 50 Q for the cabinet / case
emissions as required per ANSI C63.10 clause 11.12.2.1.

Test distances for radiated tests:
9k to 30 MHz — Near field prescan to determine if there were any emissions
30 to 1000 MHz - The EUT to measurement antenna distance was 3 meters
1to 18 GHz - The EUT to measurement antenna distance was 3 meters
18 to 26 GHz - The EUT to measurement antenna distance was 3 meters

Limits within restricted bands of operation:

Frequenc Limits@ Peak Limits
q y Microvolts/m dBuV/m dBuVv/m

30 - 88 MHz 100 40 @ -
88 - 216 MHz 150 435 --
216 - 960 MHz 200 46 @ -

960 - 1000 MHz 500 54 @ --
1-40 GHz 500 54 3 74

(1) These limits are applicable to emissions outside of the intentional transmit frequency band.
(2) Quasi-peak limit
(3) Average limit

7.3 Test Site

SGS EMC Laboratory, Suwanee, GA (conducted tests)
10m Absorber Lined Shielded Enclosure (ALSE), Suwanee, GA (radiated tests)

Environmental Conditions Conducted Radiated Radiated Radiated
9kHz-26GHz 30-1000MHz 1-18GHz 18-26GHz
Temperature: 23.8 °C 22.4°C 22.9°C 23.0°C
Relative Humidity: 40.5 % 51.1% 48.6 % 49.5 %
Atmospheric Pressure: 97.9 kPa 97.7 kPa 97.7 kPa 97.7 kPa
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7.4 Test Equipment
Conducted Tests

Test End Date: 15-May-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019
RF CABLE (TS8997) 141 HUBER & SUHNER B095588 25-Jul-2019

Note: The equipment calibration period is 1 year except for the FSV which is on a 2-year cycle.

30-1000MHz Radiated Tests

Test End Date: 17-May-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
ANTENNA, BILOG JB6 SUNOL B079690 11-Dec-2019
RF CABLE SF106 HUBER & SUHNER B079712 24-Jul-2019
RF CABLE SF106 HUBER & SUHNER B079713 24-Jul-2019
RF CABLE SF106 HUBER & SUHNER B079659 23-Jul-2019
RF CABLE SUCOFLEX 100 HUBER & SUHNER B108523 24-Jul-2019
LOW NOISE AMPLIFIER TS-PR18 ROHDE & SCHWARZ 15003 24-Jan-2020
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 2-Jul-2019
Note: The equipment calibration period is 1 year.
1-18GHz Radiated Tests
Test End Date: 20-May-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
ANTENNA, DRG HORN (MEDIUM) 3117 ETS LINDGREN B079699 2-Jul-2020
RF CABLE SF102 HUBER & SUHNER B079822 25-Jul-2019
RF CABLE SUCOFLEX 100 HUBER & SUHNER B108523 24-Jul-2019
LOW NOISE AMPLIFIER TS-PR18 ROHDE & SCHWARZ 15003 24-Jan-2020
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 2-Jul-2019
Note: The equipment calibration period is 1 year.
18-26GHz Radiated Tests
Test End Date: 20-May-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
ANTENNA, HORN (SMALL) LB-180400-20-C-KF A-INFO 15007 30-Mar-2020
RF CABLE SF102 HUBER & SUHNER B079822 25-Jul-2019
RF CABLE SF102 HUBER & SUHNER B079823 25-Jul-2019
LOW NOISE AMPLIFIER NSP1840-HG MITEQ B087572 27-Jul-2019
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 2-Jul-2019

Note: The equipment calibration period is 1 year.
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Peak Emissions Plot
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BLE Channel 39
Peak Emissions Plot
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Tabular Data

EUT Tx Freq Meas Freq Raw Pk Pwr AG 3mFS Final Value Pk Limit
Channel (MHz) (MHz) (dBm) (dBi) Conversion (dBuV/m) (dBuV/m)
0 2402 4804 -41.5 2.0 2.9 95.2 58.6 74.0 -15.4
19 2440 4880 -46.2 2.0 2.9 95.2 53.9 74.0 -20.1
39 2480 4960 -51.0 2.0 2.9 95.2 49.1 74.0 -24.9
EUT Tx Freq Meas Freq Raw Avg Pwr AG 3mFS Final Value Avg Limit
Channel (MHz) (MHz) (dBm) (dBi) Conversion (dBuV/m) (dBuV/m)
0 2402 4804 -47.3 2.0 2.9 95.2 52.8 54.0 -1.2
19 2440 4880 -52.8 2.0 2.9 95.2 47.3 54.0 -6.7
39 2480 4960 -56.1 2.0 2.9 95.2 44.0 54.0 -10.0

AG = Antenna Gain (2 dB is minimum antenna gain allow ed by test method)
CL = Cable Loss
3mFS Conversion is to convert measured pow er to Field Strength at 3m distance

Final Value = Raw Pwr + AG + CL + 3m FS Conversion
Margin = Avg Value - Limit

Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
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7.6 Test Data — Radiated Emissions
No emissions were detected in the 9kHz to 30MHz frequency range.
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BLE Channel 19
Vertical Plot (30-1000MHZz)
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BLE Channel 39
Vertical Plot (30-1000MHz)
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BLE Channel 0
Vertical Plot (1-18GHz)
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Vertical Data (1-18GHz
Frequency Raw Pk Polarity = Azimuth  Height AF Loss Final Pk
MHz dBuVv (V/H) (degrees)  (cm) (dB/m)  (dB) dBuV/m
4803.52 52.3 V 33.0 227.0 34.7 35 | 342 56.2 74.0 -17.8
Pk Value = Level + AF + CL - Amp
Margin = Pk Value - Limit]
Frequency Raw Avg Polarity Azimuth  Height AF Loss Final Avg Limit Margin
MHz dBuVv (V/IH) (degrees) (cm)  (dB/m) (dB) dBuV/m  (dBuV/m) (dB)
4803.52 47.3 V 33.0 227.0 34.7 35 | 342 51.3 54.0 -2.7
Avg Value = Level + AF + CL - Amp
Margin = Avg Value - Limit |
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BLE Channel O
Horizontal Plot (1-18GHz)
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Horizontal Data (1-18GHz
Frequency Raw Pk Polarity = Azimuth  Height AF Loss Amp Final Pk
MHz dBuVv (V/H) (GELICES) (1)) (dB/m) (dB) (dB) dBuV/m
4803.88 47.2 H 67.0 127.0 34.7 35 | 342 51.1 74.0 -22.9
Pk Value = Level + AF + CL - Amp
Margin = Pk Value - Limit|
Frequency Raw Avg Polarity Azimuth  Height AF Loss Avg Value Limit
MHz dBuVv (V/IH) (degrees) (cm) (dB/m) (dB) dBuV/m  (dBuV/m)
4803.88 40.2 H 67.0 127.0 34.7 35 | 342 44.1 54.0 -9.8
Avg Value = Level + AF + CL - Amp
Margin = Avg Value - Limit
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BLE Channel 19
Vertical Plot (1-18GHz)
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Vertical Data (1-18GHz
Frequency Raw Pk Polarity = Azimuth  Height AF Loss Final Pk
Y74 dBuV (V/H) (degrees)  (cm) (dB/m)  (dB) dBuV/m
4879.68 50.7 V 37.0 202.0 34.5 35 | 34.2 54.6 74.0 -19.4
Pk Value = Level + AF + CL - Amp
Margin = Pk Value - LimitI
Frequency Raw Avg Polarity Azimuth  Height AF Loss Final Avg Limit Margin
MHz dBuVv (V/IH) (degrees) (cm)  (dB/m) (dB) dBuV/m  (dBuV/m) (dB)
4879.68 45.6 V 37.0 202.0 34.5 35 | 342 49.5 54.0 -4.5
Avg Value = Level + AF + CL - Amp
Margin = Avg Value - Limit |
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Horizontal Plot (1-18GHz)

Page: 26 of 36

BLE Chan 19 — Reak Emissions
Radiated Spurious Emissions x p\égk nTéZiﬁ)rne?nent
Horizontal - Avg Measurement
Avg Limit,
110.0 —— Peak Limit
100.0+
90.0+
E 80.0F
= f |
< : !
S 70.01
Y r
= r
2 60.01
= r |
£ s001 |
<t 50.0—
400+ s g
30.0F+
20.0L
1.00G 10.00G 18.00G
Frequency

Frequency Raw Pk Polarity

MHz
4880.28

dBuVv
50.1

(VIH)

Horizontal Data (1-18GHz

Azimuth  Height AF Loss
(degrees)  (cm) (dB/m)  (dB)
191.0 112.0 34.5 3.5

Final Pk
dBuV/m
54.0

Amp
CD)
34.2

Limit
dBuV/m
74.0

Margin
dB
-20.0

Pk Value = Level + AF + CL - Amp

Margin = Pk Value - LimitI

Frequency Raw Avg

Polarity
(V/H)

MHz
4880.28

dBuVv
42.7

AF
(dB/m)
345

Loss
(dB)
3.5

Azimuth
(CELIGES)
191.0

Height
(cm)
112.0

dBuV/m

34.2 46.5

Avg Value

Limit
(dBuV/m)
54.0

Margin
(dB)
-7.5

Avg Value = Level + AF + CL - Amp

Margin = Avg Value - Limit

SGS North America Inc. Consumer and Retail

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024

t (770) 570-1800 WWW.SgSs.com

Member of the SGS Group (SGS SA)



Test Report Number: 4458635EMCO01 Rev: 1
Current Lighting Solutions, LLC / WMZ10
Page: 27 of 36

BLE Channel 39
Vertical Plot (1-18GHz)
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Vertical Data (1-18GHz
Frequency Raw Pk Polarity = Azimuth  Height AF Loss Final Pk
Y74 dBuV (V/H) (degrees)  (cm) (dB/m)  (dB) dBuV/m
4959.44 47.4 V 354.0 208.0 34.4 3.6 | 343 51.1 74.0 -22.9
Pk Value = Level + AF + CL - Amp
Margin = Pk Value - LimitI
Frequency Raw Avg Polarity Azimuth  Height AF Loss Final Avg Limit Margin
MHz dBuVv (V/IH) (degrees) (cm)  (dB/m) (dB) dBuV/m  (dBuV/m) (dB)
4959.44 39.3 V 354.0 208.0 34.4 3.6 | 343 43.0 54.0 -11.0
Avg Value = Level + AF + CL - Amp
Margin = Avg Value - Limit |
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8 Band Edge Emissions in Restricted Frequency Bands

8.1 Test Result

Test Description Test Specification Test Result

Band Edge Emissions in
Restricted Frequency Bands

15.205, 15.209 RSS-GEN S8.9, 8.10 Compliant

8.2 Test Method

Field strength measurements were performed at the restricted band edges of 2390MHz and 2483.5MHz.
Measurements were made using the conducted methods defined in ANSI C63.10: 2013 clause 11.12.2.

The measurements were converted to a radiated field strength equivalent using the equations defined in
that section. Both peak and average measurements were performed at the antenna port.

Offset Calculations:
A reference level offset was applied to the spectrum analyzer so that conducted measurements in dBuV
represent field strength measurements in dBuv/m.

Offset = -20Log(D) + 104.8 - 107 + CL + DC + AG
Offsetan = -11.7 + CL + DC + AG

Where:
D=3m Distance
CL=13dB Cable Loss (including Murata MXHQ87WJ3000 measurement probe)
DC =0 dB (100%) Duty Cycle Correction Factor [10Log(1/Duty Cycle)]
AG=2dB Antenna Gain [2 dB is the minimum allowed by the test method]

Offset = -8.4 dB

8.3 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 23.7 °C
Relative Humidity: 40.7 %
Atmospheric Pressure: 97.9 kPa

8.4 Test Equipment

Test End Date: 15-May-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
RF CABLE 141 HUBER & SUHNER B095588 25-Jul-2019
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019

Note: The equipment calibration period is 1 year except for the FSV which is on a 2-year cycle.
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8.5 Test Data
BLE — Low Channel

Spectrum | ‘TI

Ref Level 113.60 depy Offset -8.40 dB @ RBW 1 MHz

jo  Att 25dB  SWT 26.7 ys @ VBW 3 MHz Mode Auto FFT

Count 200/200

@ 1Rm AvgPwr@2Pk Max

110 Hbpit-Gheck LA M4[2] 44.66 dBpY
Line 2{4 LOWER BE AV PABS 2.483500 GHz

100 HBpuw2-4-HPPERBPHAY PASS mM1i[1] 39.14 dBpV

Line 2|4 LOWER BE PK PABS 2.390000 GHZ|
90 dBiVe2THHPPER B P PARS

80 depv:

2.4 LOWER BE PK 2.4 UPPER BE PK_]

AN ARV —

2.4 LOWER BE AV r/ 2.4 UPPER BE &V
™2

S0 depy

e

40 depv -
[ N SRS SRR il SR b e L

30 dBpv:

20 dBpv

CF 2.405 GHz 380 pts Span 190.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.39 GHz 39.14 depy |
M2 2 2.39 GHz 47.88 dBpvY
M3 1 2.4835 GHz 35.22 dBpv
M4 2 2.4835 GHz 44.66 dBpY |

H | Measuring...  RERERAND = 03:33:29 PM

Date: 15.MAY.2019 15:33:29

BLE — High Channel

Spectrum | ::An

Ref Level 113.60 dBpY Offset -8.40 dB @ RBW 1 MHz

jo Att 25dB  SWT 26,7 ps @ VBW 3 MHz Mode Auto FFT
Count 200/200

@ 1Rm AvgPwr@2Pk Max

110 HBpitGheck DARS mM4[2] 60.54 dBpY
Line 2/4 LOWER BE AV PABS 2.483500 GHz
100 HBuw244-HPPERBHIAY PASS M1[1] 5.04 dBpv
Line 2/4 LOWER BE PK PABS 2 ./8B0000 GHz,
gU dBu\"E ZIF UOPPFER DI PN PAPOS
80 dBpv:
2.4 LOWER BE PK 2.4 UPPER BE PK_]
a5
AN ARV—t +
2.4 LOWER BE AV 2.4 UF’F‘ R BE &V
; Vol @ \
S0 dBpv —- — ooy
40 dBpv- ot
[SRRNUURUN . P IS I [ —
30 dBpv-
20 dBpv-
CF 2.405 GHz 380 pts Span 190.0 MHz
Marker
Type | Ref | Trc | X-value v-value | Function Function Result
M1 1 2.39 GHz 35.04 depy
M2 2  2.39 GHz 43.70 depv
M3 1 2.4835 GHz 49.75 dBpv
M4 2 2.4835 GHz 60.54 dBpv |
ﬂ Measuring... [TTT]] 31858 BM
Date: 15.MAY.2019 15:36:38
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9 AC Powerline Conducted Emissions

9.1 Test Result

Test Description Test Specification Test Result
AC Powerline Conducted 15.207 RSS-GEN S8.8 Compliant
Emissions

9.2 Test Method

With the receiver’s resolution bandwidth was set to 9 kHz, exploratory scans were performed over the
measuring frequency range (0.15 MHz to 30 MHz) using a max hold mode incorporating a Peak detector
and Average detector and using the TILE! software. The final test data was measured using a Quasi-
Peak detector and Average detector and compared against the limits indicated in the table below.

Frequency Range Limits (dBuV)

Avg 56 to 46
0.15t0 0.5 MHz QP 66 t0 56
Avg 46
0.5to 5 MHz Pk 56
Avg 50
5 to 30 MHz Pk 60
9.3 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions:
Temperature: 22.5°C
Relative Humidity: 51.4 %
Atmospheric Pressure 97.7 kPa
9.4 Test Equipment
Test End Date: 13-Jun-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
LINE IMPEDANCE
STABILIZATION NETWORK NNB 51 TESEQ B087573 3-Dec-2019
RF CABLE UC-N-MM-78 MAURY MICROWAVE 17017 24-Jul-2019
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 2-Jul-2019

Software: “181112 Conducted Emissions TILE7” TILE! profile dated 12 Nov 2018
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9.5 Test Data

Quasi-Peak Limit

Conducted Emissions - 150 kHz to 30 MHz S éi\:%iggeléllingmissions

Line 1 X Line 1 Final QP measurement
& Line 1 Final Avg measurement
80.0T
70.05
60.05
%\ 50.05
o L
) r
§ 40.0+
5
E 30.07
< r
20.0
10.05
ok
150.00K
Frequency
Frequency QP Value QP Limit QP Margin Avg Value AvgLimit Avg Margin
MHz dBuVv dBuVv dB dBuVv dBuVv dB
0.356 33.1 58.8 -25.6 25.5 48.8 -23.3
0.892 33.4 56.0 -22.6 26.0 46.0 -20.0
1.445 29.4 56.0 -26.6 144 46.0 -31.6
1.707 27.6 56.0 -28.4 17.5 46.0 -28.5
1.978 27.2 56.0 -28.8 16.0 46.0 -30.0
2.216 25.4 56.0 -30.6 11.2 46.0 -34.8
2.408 24.9 56.0 -31.1 16.4 46.0 -29.6
4.184 29.2 56.0 -26.8 13.6 46.0 -32.4
4.743 27.4 56.0 -28.6 14.9 46.0 -31.1
4.950 25.0 56.0 -31.0 11.8 46.0 -34.2
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— Quasi-Peak Limit
— Average Limit

Conducted Emissions - 150 kHz to 30 MHz Neutral Peak Emissions

Neutral 7 Neutral Final QP measurement
< Neutral Final Avg Measurement
80.0T
70.05
< L
S 50.07: \\
) r
§ 40.0+
5
€ 30.01
< r
20.0
10.07;
ol
150.00K
Frequency
Frequency QP Value QP Limit QP Margin Avg Value Avg Limit Avg Margin
MHz dBuVv dBuVv dB dBuV dBuVv dB
0.895 315 56.0 -24.5 25.6 46.0 -20.4
1.292 29.7 56.0 -26.3 15.7 46.0 -30.3
1.525 28.3 56.0 -27.7 20.1 46.0 -25.9
1.698 27.7 56.0 -28.3 18.5 46.0 -27.5
2.090 27.8 56.0 -28.2 13.6 46.0 -32.4
2.484 27.1 56.0 -28.9 12.3 46.0 -33.7
4.183 29.7 56.0 -26.3 14.2 46.0 -31.8
4.406 25.8 56.0 -30.2 12.3 46.0 -33.7
4.717 32.3 56.0 -23.7 14.9 46.0 -31.1
4.918 29.0 56.0 -27.0 15.0 46.0 -31.0
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10 Measurement Uncertainty

The measurement uncertainty figures are calculated in accordance with TR 100 028-1 [2] and
correspond to an expansion factor (coverage factor) k = 2 (which provides confidence levels of 95.45 %
in the case where the distributions characterizing the actual measurement uncertainties are normal
(Gaussian)).

Expanded Uncertainty for Normal k factor equal to 2
Parameter Required Laboratory Actual
Radio Frequency +1 x 10-5 +9.8 x 10-8
total RF power, conducted +1.5dB +1.2dB
RF power density, conducted +3 dB +0.7 dB
spurious emissions, conducted +3 dB +2.1 dB
all emissions, radiated +6 dB +4.8 dB
temperature +1°C +0.5°C
humidity 5 % +3.5%
DC and low frequency voltages +3 % +0.4%
Conducted disturbance at mains
port using AMN +3.4dB +25dB
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11 Revision History

RS Description of changes Revision Date
Level
0 Initial release 20 June 2019
1 - Added information of two antenna suppliers (section 2.3) 01 July 2019
- Updated EIRP values based on max antenna gain (section 4.5)
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