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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
Transmitter 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 15.247(d) RSS-247 S5.5 Compliant
/ Band edge
Radiated Spurious Emissions / 15.35, 15.247(d), RSS-GEN S6.13 .
Restricted Bands 15.205, 15.209 RSS-GEN S8.9 Compliant
T RSS-GEN S8.10
Antenna Requirement 15.203 RSS-GEN S6.8 Compliant @
AC Powerline Conducted 15.107, 15.207 RSS-GEN S8.8 NA @
Emission

(1) Non-detachable chip antenna.
(2) The device is DC-powered and cannot connect to the AC mains.

1.1 Modifications Required for Compliance

To meet the restricted band edge and spurious emissions in restricted bands, the target power settings
had to be reduced as follows:

Channel 11 — Reduced to -3dBm target power

Channel 18 — Reduced to -2dBm target power

Channel 24 — Reduced to -4dBm target power

Channel 25 — Reduced to -12dBm target power

Channel 26 — Reduced to -43dBm target power

SGS North America Inc. | Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.Sgs.com
[ Member of the SGS Group (SGS SA)
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2 General Information

2.1 Client Information

Name: Crestron Electronics Inc
Address: 15 Volvo Drive
City, State, Zip, Country: Rockleigh, NJ 07647, 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: AZ2LA
Type of lab: Testing Laboratory
Certificate Number: 3212.01

2.3 General Information of EUT

Type of Product: ZigBee Radio
Model Number: CWD7549
Serial Number: CNA9255966
(second sample not labeled)
Frequency Range: 2405-2480MHz
Modulation: 802.15.4 (ZigBee)
Antenna: -2.0dBi Chip Antenna (Johansson Technology, P/N: 2450AT42E010B)

Rated Voltage: 5Vdc
Test Voltage: 5Vdc

Sample Received Dates: 21 April 2017
23 August 2018
Dates of testing: 26-27 March 2018 (Antenna Port Conducted Measurements and
Radiated Spurious Emissions <1GHz)
8-24 October 2018 (Radiated Spurious Emissions >1GHz)
5-8 February 2019 (Output Power, Restricted Band Edge & Duty Cycle)

2.4 Operating Modes and Conditions

Continuous traffic was generated using test commands. The device was programmed to transmit at
100% duty cycle at low, middle and high channels as shown below.

Channel 11, 2405MHz (low channel)

Channel 18, 2440MHz (middle channel)

Channel 24, 2470MHz (high channel)

Channel 25, 2475MHz (high channel — reduced power required to meet restricted band limits)
Channel 26, 2480MHz (high channel — greatly reduced power required to meet restricted band limits)

Average measurements for transmitter-related radiated emissions (i.e. harmonics) were adjusted by a
-13.4dB duty cycle correction factor (DCCF). Duty cycle measurements are shown in Appendix A. The
client states that this is the maximum duty cycle that will be seen in normal operation and that it cannot
be changed by the device or by the end user.

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 — Radiated Measurements

2.6 EUT Connection Block Diagram — Conducted Measurements

TS8997
Test
System

(©

2.7 System Configuration

Device

Manufacturer Description Model Number Serial Number
reference
A Crestron ZigBee Radio (EUT) CWD7549 CNA9255966
B Rigol DC Power Supply DP711 DP7A182700833
B Soul Bay DC Power Supply UCO0o5U Not labeled
C Rohde & Schwarz | Wireless Test System TS8997 Not Labeled

Note: The Rigol DC Power Supply was used for the March 2018 testing and the Soul Bay Power Supply
was used for the subsequent testing.
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3 Bandwidth

3.1 Test Result

Test Description Test Specification Test Result

RSS-247 S5.2 (a)

6 dB bandwidth / 99% OBW 15.247(a)(2) PSS GEN 565

Compliant

3.2 Test Method

The procedures from ANSI C63.10: 2013 clause 11.8 and KDB 558074 D01 DTS Meas Guidance v04
were used to determine the 6 dB bandwidth and 99% OBW.

3.3 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions
Temperature: 21.9 °C
Relative Humidity: 32.9 %

3.4 Test Equipment

Test End Date: 27-Mar-2018 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019
RF CABLE SF102 HUBER & SUHNER B079822 27-Jul-2018
OPEN SWITCSNAI‘ED CONTROL OSP 120 ROHDE & SCHWARZ S/N: 101182 CNR
ATTENUATOR, 10DB 10DB ROHDE & SCHWARZ B095591 28-Jul-2018

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

SGS North America Inc. | Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
[ Member of the SGS Group (SGS SA)




Test Report Number: 4134783EMCO04 Rev: 3

Crestron Electronics Inc./ CWD7549

Page: 8 of 38
3.5 Test Data— 6 dB Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max | Band Edge Left Bag?gi?ge L'\gs)e(l Result
(MHz) (MHz) (MHz) (MHz) (MHz) (MH2) (dBm)
2405.000000 1.683168 0.500000 2404.158416 2405.841584 14.8 PASS
2440.000000 1.683168 0.500000 2439.158416 2440.841584 14.7 PASS
2480.000000 1.683168 0.500000 2479.158416 2480.841584 -8.2 PASS
Representative Plot
20T

IS

s}

©

=

°

>

(]

-
24025 2403 2404 2405 2408 2407 24075

Frequency in MHz

Representative Measurement Settings

Setting Ins\t/r;:lTeent Target Value
Start Frequency 2.40250 GHz 2.40250 GHz
Stop Frequency 2.40750 GHz 2.40750 GHz

Span 5.000 MHz 5.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 101 ~50
Sweeptime 18.938 us AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 20/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.22dB 0.50dB

SGS North America Inc. | Consumer and Retail
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3.6 Test Data — 99% Bandwidth
DUT Frequency Bandwidth Limit Min Limit Max | Band Edge Left Bag?gi?ge L'\gs)e(l Result
(MHz) (MHz) (MHz) (MHz) (MHz) (MH2) (dBm)
2405.000000 2.772278 2403.613861 2406.386139 14.9 PASS
2440.000000 2.772278 2438.613861 2441.386139 14.5 PASS
2480.000000 2.772278 2478.613861 2481.386139 -8.2 PASS
Representative Plot
20T
10T
&
© 0“
= 1
<
o -10T
-
201 2772 Mz
24025 2403 2404 2405 2408 2407 24075

SGS North America Inc.

Frequency in MHz

Representative Measurement Settings

Setting Ins\t/r;:lTeent Target Value
Start Frequency 2.40250 GHz 2.40250 GHz
Stop Frequency 2.40750 GHz 2.40750 GHz

Span 5.000 MHz 5.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 101 ~ 100
Sweeptime 18.938 us AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 18 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.00 dB 0.50dB
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4 Output Power

41 Test Result

Test Description Test Specification Test Result
Peak Output Power 15.247(b)(3) RSS-247 S5.4 (d) Compliant

4.2 Test Method

Fundamental power measurements were recorded using the peak power procedures from ANSI C63.10:
2013 clause 11.9 and KDB 558074 D01 15.247 Meas Guidance v05.

Limit

(3) 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

4.3 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions

Temperature: 21.3 °C
Relative Humidity: 47.7 %

4.4 Test Equipment

Test End Date: 5-Feb-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019
RF MEASUREMENT PROBE MXHS83QE3000 MURATA VBU

e The FSV30 is on a 2-year calibration cycle.
VBU = Verify before use.

4.5 Test Data

= '(:,:m]zl;ency PPoev?Iér II\;Ir:)I(t Result
(dBm) | (dBm)

2405.000000 20.4 30.0 PASS

2440.000000 20.9 30.0 PASS

2470.000000 19.7 30.0 PASS

2475.000000 11.6 30.0 PASS

2480.000000 -40.7 30.0 PASS

Note: Above measurements were taken at the reduced power settings at which all tests are compliant.

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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=

Att

Ref Level 25.00 dBm
40 dB

Offset
SWT

0.40 dB & RBW

2 MHz
953.5 ns & VBW 10 MHz

Mode Auto FFT

@ 1Pk Max

M1[1]

20 dBm

/

20.92 dBm
2.4395250 GHz

\

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz

101 pts

Measuring...

Representative Measurement Settings

CECEEEE |

Setting Ins\t/r;lumeent Target Value
Start Frequency 2.43700 GHz 2.43700 GHz
Stop Frequency 2.44300 GHz 2.44300 GHz

Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.683 MHz
VBW 10.000 MHz >=6.000 MHz
SweepPoints 101 ~101
Sweeptime 953.450 ns AUTO
Reference Level 25.000 dBm 20.000 dBm
Attenuation 40.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 4 [ max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.02 dB 0.50dB

Consumer and Retail
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5 Power Spectral Density

51 Test Result

Test Result
Compliant

Test Description
Power Spectral Density

Test Specification
15.247(e) RSS-247 S5.2 (b)

5.2 Test Method

Fundamental power spectral density measurements were recorded using the peak PSD procedures from
ANSI C63.10: 2013 clause 11.10 and KDB 558074 D01 DTS Meas Guidance v04.

Limit
The limit is 8 dBm.

5.3 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions
Temperature: 21.9 °C
Relative Humidity: 32.9 %

5.4 Test Equipment

Test End Date: 27-Mar-2018 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019
RF CABLE SF102 HUBER & SUHNER B079822 27-Jul-2018
OPEN SWITCSN'T_'FID CONTROL OSP 120 ROHDE & SCHWARZ S/N: 101182 CNR
ATTENUATOR, 10DB 10DB ROHDE & SCHWARZ B095591 28-Jul-2018

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

5.5 Test Data

SGS North America Inc.

DUT Frequency Frequency PSD l;\'/lrg)'(t Result
(MHz) (MHz) (dBm) (dBm)
2405.000000 2405.437500 0.218 8.0 PASS
2440.000000 2440.447500 0.010 8.0 PASS
2475.000000 2475.447500 -0.156 8.0 PASS
2480.000000 2480.452500 -21.909 8.0 PASS
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Representative Plot

Level in dBm

2473125 24735 2474 24745 2475 24755 2476 2476.5 2476.875
Frequency in MHz
Lirmit Sum Level L 2 PSD

Representative Measurement Settings

Setting Instrument Target Value
Value
Start Frequency 2.47313 GHz 2.47313 GHz
Stop Frequency 2.47688 GHz 2.47688 GHz
Span 3.750 MHz 3.750 MHz
RBW 10.000 kHz <= 10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 750 ~ 750
Sweeptime 3.750 s 3.750 s
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50dB 0.50 dB
Run 32/ max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.14dB 0.50 dB
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6 Conducted Spurious Emissions / Band Edge

6.1 Test Result

Test Description Test Specification Test Result

Conducted Spurious Emissions

and Band Edge 15.247(d) RSS-247 35.5 Compliant

6.2 Test Method

Spurious emissions in non-restricted frequency bands were recorded using the methods defined in ANSI
C63.10: 2013 clause 11.11 and KDB 558074 D01 DTS Meas Guidance v04.

Lowest, middle, and highest channels were investigated.

Because the maximum conducted peak output power was used to determine compliance with the output
power limits, the limit is 20 dB below the maximum in-band peak PSD level in 100 kHz.

6.3 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions

Temperature: 21.9 °C
Relative Humidity: 32.9 %

6.4 Test Equipment

Test End Date: 27-Mar-2018 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019
RF CABLE SF102 HUBER & SUHNER B079822 27-Jul-2018
OPEN SWITCSNAI‘_'F]D CONTROL OSP 120 ROHDE & SCHWARZ S/N: 101182 CNR
ATTENUATOR, 10DB 10DB ROHDE & SCHWARZ B095591 28-Jul-2018

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

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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6.5 Test Data— DTS Band Edge
Lower band edge — Channel 11

S
e}
©
£
©
>
3
2310 2320 2340 2360 2380 2400 2420 2440 2460 2483.5
Frequency in MHz
Limit Sum Level X Fail
Upper band edge — Channel 24
20T
101
0 -4
c% 4
2 -101
£ ]
< 201
> 4
)
- _30 -
401
501
2400 2420 2440 2460 2480 2500
Frequency in MHz
Limit Sum Level X Fail
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Upper band edge — Channel 25

Level in dBm

Limit

2440 2460
Frequency in MHz

Sum Level X Fail

Upper band edge — Channel 26

2440 2460
Frequency in MHz

Limit
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Sum Level
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X
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6.6 Test Data — Conducted Spurious Emissions
Conducted Spurs —Channel 11

Zigbee
Channel 11 (2405MHz)

Conducted Spurious Emissions

Amplitude dBm
8
°

g

790
gU.ODM 100.00M 1.00G 10.00G 26.00G
Frequency

Info:: Crestron / CWD7549

Conducted Spurs —Channel 18

Zigbhee
Channel 18 (2440MHz)

Conducted Spurious Emissions

Amplitude dBm
8
°

JIRTUHIRE

60.0F " NSNS SUA AP DO WA PR Py Y PR P N M
JSDQOOM 100.00M 1.00G 10.00G 26.00G
Frequency
Info:: Crestron / CWD7549
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Conducted Spurs —Channel 25

Zighee
Channel 25 (2475MHz)

Conducted Spurious Emissions

Amplitude dBm
8
o

MUMWMMMWW ot

799
0.00M 100.00M 1.00G 10.00G 26.00G
Frequency
Info:: Crestron / CWD7549
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7 Field Strength of Spurious Radiation

7.1 Test Result

Test Description Test Specification Test Result
RSS-GEN S6.13
Radiated Spurious Emissions 15.35, 15.247(d), RSS-GEN S8.9 Compliant

15.205, 15.209 RSS-GEN S8.10

7.2 Test Method

Radiated emission measurements were performed with the antenna port terminated. The measurement
methods defined in ANSI C63.10: 2013 clause 11.12 and KDB 558074 D01 15.247 Meas Guidance v05
were used.

Lowest, middle, and highest channels were investigated. For this evaluation, channel 25 was used as the
upper channel for spurious emissions measurements. This was chosen due to the significant power
reduction at Channel 26.

Test distance:
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:

Frequency : Limits® Peak Limits
Microvolts/m dBuV/m dBuV/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
Absorber Lined Shielded Enclosure (ALSE), SGS EMC Laboratory, Suwanee, GA
Environmental Conditions 30-1000MHz 1-3GHz 3-18GHz 18-26GHz
Enclosure: 10m Chamber 10m Chamber 3m Chamber 3m Chamber
Temperature: 22.1°C 23.9°C 22.6 °C 22.9°C
Relative Humidity: 38.4 % 38.8 % 55.7 % 53.6 %

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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Test End Date: 26-Mar-2018 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 25-Apr-2018
ANTENNA, BILOG JB6 SUNOL B0O79690 29-Nov-2018
RF CABLE SF106 HUBER & SUHNER B079661 25-Jul-2018
RF CABLE SF106 HUBER & SUHNER B0O79713 24-Jul-2018
RF CABLE UC-N-MM-78 MAURY MICROWAVE 17017 25-Jul-2018
RF CABLE 104PE HUBER & SUHNER B079793 24-Jul-2018
LOW NOISE AMPLIFIER TS-PR18 ROHDE & SCHWARZ B094463 6-Mar-2019
1-3GHz Measurements
Test End Date: 24-Oct-2018 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
ANTEN(:IAAE\’DDISI\C;)HORN 3117 ETS LINDGREN B079691 10-Aug-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 B094463 6-Mar-2019
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 2-Jul-2019
3-18GHz Measurements
Test End Date: 9-Oct-2018 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
ANTEN(:IAE’DDISI\(';’)HORN 3117 ETS LINDGREN B079699 2-Jul-2019
RF CABLE NMS-290-236.2-NMS FLORIDARF LABS B095020 23-Jul-2019
RF CABLE SUCOFLEX 100 HUBER & SUHNER B108523 24-Jul-2019
LOW NOISE AMPLIFIER TS-PR18 ROHDE & SCHWARZ B094463 6-Mar-2019
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 2-Jul-2019
FIL?E';E';SACI\;A:ZP)ASS HPM50111 MICRO-TRONICS B085747 26-Jul-2019
18-26GHz Measurements
Test End Date: 9-Oct-2018 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
ANTENNA, HORN (SMALL) LB-180400-20-C-KF A-INFO 15007 30-Mar-2019
RF CABLE SF102 HUBER & SUHNER B079822 25-Jul-2019
RF CABLE SF102 HUBER & SUHNER B079824 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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7.5 Test Data — Plots

Low Channel (Channel 11, 2405MH2z)
Vertical Plot (30-1000MHz)

FCC Part 15.209 - 3 meters —  Limit
SG Radiated Emissions — Vertical Peak Emissions

Vertical

X Vertical Final QP measurement
70.0

60.0

50.0 (

40.0

30.0

100 %WW T

38.00M 100.00M 1.006
Frequency Info:: Crestron / CWD7549

Amplitude dBuV/m

Low Channel (Channel 11, 2405MHz)
Horizontal Plot (30-1000MHZz)

FCC Part 15.209 - 3 meters — Limit
SGS Radiated Emissions —  Horizontal Peak Emissions
Horizontal .
_ X Horizontal Final QP measure
70.0
60.01
50.01 I_
]
400 '
3001
zo.o-Nw
1004 M\m
el LY i
38'00M 100.00M Info:: Crestron / CWD7549 1006
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Low Channel (Channel 11, 2405MHz)
Vertical Plot (1-3GHz)

— ReakEEmis$ions
Radiated Spurious Emissions x p\égk ,{Féiﬁ'ﬁr';?nent
Vertical * Avg Measurement
Avg Limit,
100.0+ — Peak Limit
90.0F
80.0F W
= L |
S 700+t [
= r
@ r ‘
s L
2 60.0F ‘
= T |
g soof o .MH.MWWWWW
<C T TR DU KUY Y NTONY
L bbb AR i bt L m WJMW‘L !
40.0 Tdark W el l
30.0F
20,01
i.00G 3.00G
Frequency
Low Channel (Channel 11, 2405MHz)
Horizontal Plot (1-3GHz)
— ZeakEEmissions
Radiated Spurious Emissions x P\e/gk I\Tégzll?r%?nem
Horizontal *  Avg Measurement
Avg Limit,
100.0 —— Peak Limit
90.01+
: |
80.0+
e . %
S 700+
= r
a ; ‘
- L
2 60.0+ ‘
2 r f
= I \
g 500} WWWWMM
= ; a1
4007“. Ll e Lt ook o o bl 1k A Al ““‘WWMMM‘ R Lo b
30.0F
20.0L1
i.00G 3.00G
Frequency
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Vertical Plot (3-18GHz)

Low Channel (Channel 11, 2405MHz)

Page: 23 of 38

Radiated Spurious Emissions

Peak Emissions
Avg Emissions
Peak Measurement
Avg Measurement

Vertical Avg Limit
80.0— Peak Limit
70.01
£ 6007
£ [ )
a I | | L m..mm.mmumww
= i | AP NPPRRFE RmmET
g s0.07 W o
3 : SR PR !
= R |
£ I ‘
< 40.0—
3001
20,01

3.00G

Frequency

10.00G

18.00G

Note: The emissions at 7.215GHz and 9.62GHz do not fall in restricted bands. See the table in the next
section for final measurement data on the emissions that do fall in restricted bands.

Low Channel (Channel 11, 2405MHz)
Horizontal Plot (3-18GHz)

Radiated Spurious Emissions

Horizontal

Peak Emissions
Avg Emissions
Peak Measurement
Avg Measurement

Avg Limit,
80.0 Peak Limit
7001
£ 60.07]
> [ 4
3 7 | WWW
g °o% - *MHWMWWWWWWW |
2
=[N P ———_— | |
£ . i 1
< 400+
3001
20.01

3.00G

Frequency

10.00G

18.00G

Note: The emissions at 7.215GHz and 9.62GHz do not fall in restricted bands. See the table in the next
section for final measurement data on the emissions that do fall in restricted bands.
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Low Channel (Channel 11, 2405MHz)
Vertical Plot (18-26GHz)
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Radiated Spurious Emissions
Vertical

>

Peak Emissions
Avg Emissions
Peak Measurement
Avg Measurement

Avg Limit,
80.0— — Peak Limit
70.01
£ 6007
= [
@
@
3
%_
E 3
< 40.04
3001
20.0
18.00G 26.00G
Frequency
Low Channel (Channel 11, 2405MHz)
Horizontal Plot (18-26GHz)
—— Peak Emissions
Radiated Spurious Emissions x ’S‘éngu\Téii'J’r'é?nem
Horizontal *  Avg Measurement
— Avg Limit,
80.0— —— Peak Limit
7001
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Mid Channel (Channel 18, 2440MHz)
Vertical Plot (30-1000MHZz)

FCC Part 15.209 - 3 meters —  Limit
SG Radiated Emissions — Vertical Peak Emissions

Vertical

X Vertical Final QP measurement
70.0

60.0

50.0 (

40.0

30.0

200 M

10.0

Amplitude dBuV/m

38.00M 100.00M 1.00G
Frequency Info:: Crestron / CWD7549

Mid Channel (Channel 18, 2440MHZz)
Horizontal Plot (30-1000MHZ)

FCC Part 15.209 - 3 meters — Limit
SGQ RadiatedHEmisstiolns — Horizontal Peak Emissions
_ orizonta X Horizontal Final QP measureg
70.0
60.0T
5001 I_
I
400 :
3001
ZO'O-M
1001 %
v ‘
38'00M 100.00M Info:: Crestron / CWD7549 100G
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Mid Channel (Channel 18, 2440MHz)
Vertical Plot (1-3GHz)

— ReakEEmis$ions
- . . . \) missions
Radiated Spurious Emissions x pegk Measurement
Vertical ° Avg Measurement
Avg Limit,
100.0—+ — Peak Limit
90.0F n
80.0F
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Mid Channel (Channel 18, 2440MHz)
Horizontal Plot (1-3GHz)
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. R - . \" missions
Radiated Spurious Emissions x Pegk Measurement
Horizontal *  Avg Measurement
Avg Limit,
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Mid Channel (Channel 18, 2440MHz)
Vertical Plot (3-18GHz)

— KeakEEmis$ions
- . . . missions
Radiated Spurious Emissions x p\égk Melaslurement
Vertical ° ﬁzg lt/liﬁqai?urement
80.0— — Peak Limit
70.0
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£ WMMWMWWWWW‘W 3 3
E T | | |
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20,01 |
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Frequency

Note: The emissions at 9.76GHz and 14.64GHz do not fall in restricted bands. See the table in the next
section for final measurement data on the emissions that do fall in restricted bands.

Mid Channel (Channel 18, 2440MHz)
Horizontal Plot (3-18GHz)

— KeakEEmis$ions
. . . . missions
Radiated Spurious Emissions x p\égk Méas'uremem
Horizontal ° ﬁzg M?nai?urement
80.0 — Peak Limit
70.0
£ 6007 ‘ ’
= [
a I o memM.mmMMhM
2 ' TR el
g soo0 W rm——
=] ! :
s WWWWW v 1 1
E 1 1 |
<< 40.0 i !
3007+
20,01
3.00G 10.00G 18.00G
Frequency

Note: The emissions at 9.76GHz and 14.64GHz do not fall in restricted bands. See the table in the next
section for final measurement data on the emissions that do fall in restricted bands.
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Mid Channel (Channel 18, 2440MHz)
Vertical Plot (18-26GHz)
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Radiated Spurious Emissions
Vertical

>

Peak Emissions
Avg Emissions
Peak Measurement
Avg Measurement

Avg Limit,
80.0— — Peak Limit
70.01
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Mid Channel (Channel 18, 2440MHz)
Horizontal Plot (18-26GHz)
—— Peak Emissions
Radiated Spurious Emissions x ’S‘éngu\Téii'J’r'é?nem
Horizontal *  Avg Measurement
— Avg Limit,
80.0— —— Peak Limit
7001
£ 60.0+
% L
[aa]
=]
(5]
E
.“%’-
E p
< 4007
3001
2001
18.00G 26.00G
Frequency
SGS North America Inc. | Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.Sgs.com

Member of the SGS Group (SGS SA)



Test Report Number: 4134783EMC04 Rev: 3
Crestron Electronics Inc./ CWD7549
Page: 29 of 38

High Channel (Channel 25, 2475MHz)
Vertical Plot (30-1000MHZz)

FCC Part 15.209 - 3 meters —  Limit
SG Radiated Emissions — Vertical Peak Emissions

Vertical

X Vertical Final QP measurement
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Amplitude dBuV/m

High Channel (Channel 25, 2475MHz)
Horizontal Plot (30-1000MHZ)

FCC Part 15.209 - 3 meters — Limit
SGQ RadiatedHEmisstiolns — Horizontal Peak Emissions
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High Channel (Channel 25, 2475MHz)
Vertical Plot (1-3GHz)

Radiated Spurious Emissions
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x Peak Measurement

Vertical - Avg Measurement
Avg Limit,
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High Channel (Channel 25, 2475MHz)
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High Channel (Channel 25, 2475MHz)
Vertical Plot (3-18GHz)
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Radiated Spurious Emissions

Peak Emissions
Avg Emissions
Peak Measurement
Avg Measurement

Vertical Avg Limit
80.0 — Peak Limit
70.01
£ 6007 T
£ [
z b i o
=} L [P RTT R VRCTIp v
2 5007
= : 3 3
s 1 1 1
e - | | |
< 40.0— ‘
30.0
20.0

3.00G

10.00G
Frequency

18.00G

Note: The emissions at 9.9GHz and 14.85GHz do not fall in restricted bands. See the table in the next
section for final measurement data on the emissions that do fall in restricted bands.

High Channel (Channel 25, 2475MHz)
Horizontal Plot (3-18GHz)

80.0

Radiated Spurious Emissions
Horizontal

Peak Emissions
Avg Emissions
Peak Measurement
Avg Measurement
Avg Limit,

Peak Limit

7001
60.01

50.01

Amplitude dBuV/m

40.0—

30.07

20,01
3.00G

10.00G

Frequency

18.00G

Note: The emissions at 9.9GHz and 14.85GHz do not fall in restricted bands. See the table in the next
section for final measurement data on the emissions that do fall in restricted bands.
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High Channel (Channel 25, 2475MHz)
Vertical Plot (18-26GHz)
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Radiated Spurious Emissions
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7.6 Test Data — Tabular Data

Frequency = Raw Meas Polarity Correction ~ Corr Value DCCF Final Value Limit Margin Detector

( MHz) (dBuv) (V/H) (dB/m) (dBuV/m) (dB) (dBuV/m) (dBuV/m) (dB)
Channel 11 (2405MHz)
4810 45.5 \' 4.2 49.7 -13.4 36.3 54.0 -17.7 Average
4810 53.5 \Y 4.2 57.7 0.0 57.7 74.0 -16.3 Peak
4810 48.1 H 4.2 52.3 -13.4 38.9 54.0 -15.1 Average
4810 55.4 H 4.2 59.6 0.0 59.6 74.0 -14.4 Peak
12025 47.5 \' 10.7 58.2 -13.4 44.8 54.0 -9.2 Average
12025 55.4 \Y 10.7 66.1 0.0 66.1 74.0 -7.9 Peak
12025 46.5 H 10.7 57.2 -13.4 43.8 54.0 -10.2 Average
12025 54.7 H 10.7 65.4 0.0 65.4 74.0 -8.6 Peak
Channel 18 (2440MHz)

4880 50.9 \Y 4.2 55.1 -13.4 41.7 54.0 -12.3 Awverage
4880 57.8 \' 4.2 62.0 0.0 62.0 74.0 -12.0 Peak
4880 54.9 H 4.2 59.1 -13.4 45.7 54.0 -8.3 Awverage
4880 61.6 H 4.2 65.8 0.0 65.8 74.0 -8.2 Peak
7320 45.7 \Y 5.5 51.2 -13.4 37.8 54.0 -16.2 Awverage
7320 53.6 \ 55 59.1 0.0 59.1 74.0 -14.9 Peak
7320 46.1 H 5.5 51.6 -13.4 38.2 54.0 -15.8 Awverage
7320 54.0 H 55 59.5 0.0 59.5 74.0 -14.5 Peak
12200 54.3 \Y 10.8 65.1 -13.4 51.7 54.0 -2.3 Average
12200 61.3 Vv 10.8 72.1 0.0 72.1 74.0 -1.9 Peak
12200 54.3 H 10.8 65.1 -13.4 51.7 54.0 -2.3 Average
12200 61.4 H 10.8 72.2 0.0 72.2 74.0 -1.8 Peak
4950 50.2 \Y 4.0 54.2 -13.4 40.8 54.0 -13.2 Awverage
4950 57.2 \Y 4.0 61.2 0.0 61.2 74.0 -12.8 Peak
4950 51.8 H 4.0 55.8 -13.4 42.4 54.0 -11.6 Awverage
4950 58.6 H 4.0 62.6 0.0 62.6 74.0 -11.4 Peak
7425 43.0 \Y 5.9 48.9 -13.4 35.5 54.0 -18.5 Awverage
7425 51.6 \Y 5.9 57.5 0.0 57.5 74.0 -16.5 Peak
7425 46.7 H 5.9 52.6 -13.4 39.2 54.0 -14.8 Awverage
7425 54.4 H 5.9 60.3 0.0 60.3 74.0 -13.7 Peak
12375 49.9 \Y 10.7 60.6 -13.4 47.2 54.0 -6.8 Awverage
12375 57.6 \ 10.7 68.3 0.0 68.3 74.0 -5.8 Peak
12375 51.5 H 10.7 62.2 -13.4 48.8 54.0 -5.2 Awverage
12375 58.9 H 10.7 69.6 0.0 69.6 74.0 -4.4 Peak

Note: Duty Cycle Correction Factor (DCCF) is used in accordance with KDB 558074 D01 15.247 Meas Guidance
v05 Clause 11 Answer 3, which states that the following conditions must be met:
(i) the spurious emission falls in restricted bands,
(i) the emissions are temporally related to the fundamental,
(iii) the maximum duty cycle used in determining the reduction factor is “hardwired” such that under no
condition can it be changed or modified by either the device or the end user,
(iv) a documented justification for use of Section 15.35(c) including the measurements used to determine the
worst-case duty cycle must be included in the test report, and
(v) the duty cycle correction factor is the worst-case operational duty cycle based on the maximum
transmission time in any 100 msec period.
These conditions are all met. Duty cycle measurements are located in Appendix A.
Tests were performed using 100% duty cycle test signals, and then a DCCF of -13.4dB was applied to the RMS
average measurements to account for the protocol limited duty cycle of normal ZigBee operation in accordance
with measurement technique ¢ of Answer 3 of the Frequently Asked Questions in the aforementioned KDB.
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8 Radiated Emissions at Band Edge / Restricted Band

8.1 Test Result

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

8.2 Test Method

Peak and average 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.

Offset Calculations:
Offset calculations so that conducted measurements on the spectrum analyzer in dBuV represent field
strength measurements in dBuV/m.

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

D =3m Distance

CL=0.4dB Cable Loss

DC = 0 dB (100%) Duty Cycle Correction Factor
AG =2 dB* Antenna Gain

Offset =-9.3 dB
* The actual antenna gain is -2 dBi according to the datasheet. 2 dB correction is the minimum
allowed by the test method.

8.3 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions

Temperature: 24.4 °C
Relative Humidity: 42.0 %

8.4 Test Equipment

Test End Date: 5-Feb-2019 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019
RF MEASUREMENT PROBE MXHS83QE3000 MURATA VBU

e The FSV30 is on a 2-year calibration cycle.
e VBU = Verify before use.
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8.5 Test Data
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Channel 25

Spectrum | "%’

Ref Level 107.70 depy  Offset -9.30 dB @ RBW 1 MHz
j» Att 30dB  SWT 26.7 ps @ VBW 3 MHz Mode Auto FFT
Count 200/200
@ 1Rm AvgPwr@2Pk Max
Limit G¢heck PABS M3[1] 53.88 dBpV
100 by 2+ HOWERBIEAY PARS 483500 GHz
Line 2|4 UPPER BIf AV PABS M1[1] 48.36 dBpV
90 dBHYs Z[A TUWER BEPK VA .379000 GHz

Line 2{4 UPPER BIf PK PA
80 dBpv:

X p—
2.4 LOWER BE PK 2.4 UPPER BE PK_

//

7 T
2.4 UPP¥R BE AV
AR

«

o7
w

AN ARV —
2.4 LOWER BE &V

I A - — g,
40 A8y Vi ¢ Fa

el
I
IS
=
D

30 depv:

20 dBpv

10 dBpV
CF 2.405 GHz 380 pts Span 190.0 MHz
Marker |

Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.379 GHz 48.36 depy
M2 2 2.379 GHz 55.39 dBpv

M3 1 2.4835 GHz 53.88 dBpv

M4 2 2,4835 GHz 62.71 dBpv |

ﬂ Measuring... 02:03:40 PM

Date: 5.FEB.2019 14:03:41

Spectrum I u%'

Ref Level 107.70 depy  Offset -9.30 dB & RBW 1 MHz
j» Att 20dB  SWT 26.7 ps @ VBW 3 MHz Mode Auto FFT
Count 200/200
@ 1Rm AvgPwr@2Pk Max
Limit G¢heck PABS M3[1] 29.56 dBpV
100 dRpY S HEWERBIEAY e 2.483500 GHz
Line 2|4 UPPER BIf AV PABS mMi[1] 28.33 dBpV
90 dBHYeZ[A TUWER BEPK PABS 2.384000 GHz

Line 2{4 UPPER BIf PK PABS
80 dBpv:

Channel 26

2.4 LOWER BE PK 2.4 UPPER BE PK_|

AN AR V—
2.4 LOWER BE AV 2.4 UPPER BE AV

S0 dBpv

P

| 30.dBy

20 dBpv:

10 dBpv
CF 2.405 GHz 380 pts Span 190.0 MHz

Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1] 2,384 GHz 28.33 dBpv

M2 2 2.384 GHz 39.23 dBpY
1 2.4835 GHz 29.56 dBpv
M4 2 2.4835 GHz 40.04 dBpv |

n Measuring...

04:05:31 PM

Date: 5.FEB.2018 16:05:32

SGS North America Inc. | Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
[ Member of the SGS Group (SGS SA)




Test Report Number: 4134783EMCO04 Rev: 3
Crestron Electronics Inc./ CWD7549
Page: 37 of 38

9 Revision History

Rﬁvision Description of changes Revision Date
evel
0 Initial release 12 April 2018
1 Added DCCF (Duty Cycle Correction Factor) explanation to operating 11 June 2018

modes and conditions section of report
- Removed the word “Module” from EUT description (title page)
- Added Proposal Number (title page)
- Updated RSS-GEN reference from Issue 4 to Issue 5 (title page)
- Corrected rule part references (sections 1, 3.1, 4.1, 5.1, 7.1, 8.1)
- Added target power reductions required for compliance (section 1.1)
- Corrected numbering in section 2
- Updated sample received dates and dates of testing (section 2.3)
- Added info under Operating Modes and Conditions (section 2.4)
- Added a DC Power Supply to System Configuration (section 2.7)
- Updated KDB 558074 references v04 to v05 (sections 4.2, 7.2, 8.2)
- Updated Output Power test data (sections 4.3 — 4.5)
- Updated expired RSE>1GHz test data (sections 7.3 — 7.6)
- Expanded justification for use of DCCF (section 7.6)
- Updated test method for Restricted Band Edge test (section 8.2)
- Updated expired Restricted Band Edge test data (sections 8.3 — 8.5)
- Added Appendix A: Duty Cycle Measurements
Added Conducted Band Edge plots for channels 24 & 25 (section 6.5)
Corrected Test Report Number (title page and header)

13 February 2019

21 February 2019
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Appendix A: Duty Cycle Measurements

Shown below is the measurement of the normal ZigBee operational duty cycle of the CWD7549.

Spectrum ] In%-:ll
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@ 1AP Clrw

-20 dBm

-30 dBm
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=50 dBm

-60 dBm

Brm

Brm

Bm

S " B I LA T

CF 2.405 GHz 10001 pts

Data analysis of the above 100ms trace capture shows 21.35ms of total on-time and 78.65ms of off-time.
This results in a duty cycle of 21.35%. So the duty cycle correction factor (DCCF) to be applied to the
field strength measurements would be 20*log10(0.2135) = -13.4dB.
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