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Release Control Record

Issue No. Description Date Issued
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1 Certificate of Conformity

Product: ROLL UP2 24 ZIGBEE HP LI-ION

Brand: Somfy'

Test Model: 5178669
Applicant: Somfy Systems, Inc.
Test Date: April 29 2025 - May 10, 2025

Standards: 47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10:2020

The above equipment has been tested by BUREAU VERITAS ADT (Shanghai) Corporation, and found
compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under
Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the

sample’s EMC characteristics under the conditions specified in this report.

]
\ /

/}'?"“'1 26
Prepared by : /4 , Date:

May. 13, 2025
Yan ZHOU
Project Engineer
I\/L L “7_‘/-\
oo T
Approved by : = « Date: May.13, 2025
Sean YU
RF Supervisor
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2 Summary of Test Results

The EUT has been tested according to the following specifications:

47 CFR FCC Part 15, Subpart C (SECTION 15.247)
FCC
Test Item Result Remarks
Clause
15.203 Antenna Requirement PASS No antenna connector is used.
15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.247(a)(2) Minimum 6dB Bandwidth PASS Meet the requirement of limit.
15.247(b) Conducted Output Power PASS Meet the requirement of limit.
15.247(e) Power Spectral Density PASS Meet the requirement of limit.
15.247(d) Conducted Band Edges PASS Meet the requirement of limit.
Measurement
15.247(d) Conducted Spurious Emissions PASS Meet the requirement of limit.
15.247(d) | Emissionsin Leasrtlggted frequency PASS Meet the requirement of limit.
15.205 /
15.209 / Radiated Emissions Measurement PASS Meet the requirement of limit.
15.247(d)

2.1 Test Facility

Laboratory Name: BUREAU VERITAS ADT (Shanghai) Corporation

Laboratory Address: No.829, Xin Zhuan Road, Song Jiang District, Shanghai, China

Test Location: N0.829, Xin Zhuan Road, Song Jiang District, Shanghai, China

A2LA Lab Code: 2343.01

FCC-Recognized Accredited Testing Lab: CN1213
ISED Recognized Lab: 6392A

FCC Accredited Test Site Number: 176467
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2.2 Test Instruments

Equipment Manufacturer Model No. | Serial No. | Last Cal. Next Cal.
Loop Antenna ETS-LINDGREN 6502 E1A1039 | Jul.30,24 Jul.29,26
Hybrid Antenna(25MHz-1.5GHz)| Schwarzbeck VULB9168 E1A1001 | Mar.28,24 | Mar.27,26
Horn Antenna(1GHz -18GHz) Schwarzbeck BBHA9120D | E1A1017 Jul.31,24 Jul.30,26
Rr‘:t“e?]'ﬁa'?;%%*_rgg‘) COM-POWER |  AH-840 E1A1040 | Jul.31,24 | Jul.30,26
Pre-Amplifier(100kHz-1.3GHz) Agilent 8447D E1A2001 | Feb.17,25 | Feb.16,26
Pre-Amplifier(0.5GHz-18GHz) EMCI EMC184045SE| E1A2009 | Jul.02,24 Jul.01,25
Pre-Amplifier(18GHz-40GHz) EMCI EMCO051845SE| E1A2008 | Aug.15,24 | Aug.14,25
EMI test recerver R&S ESR26 E1R1009 | Sep.03,24 | Sep.02,25
Spectrum Analyzer Keysight N9030B E1S1003 | Aug.28,24 | Aug.27,25
Spectrum Analyzer Keysight N9020A E1S1004 | Feb.17,25 | Feb.16,26
EMI test recerver R&S ESR3 E1R1008 | May.31,24 | May.30,25
LISN R&S ENV216 E1L1013 | Aug.12, 24 | Aug.11, 25
Humidity&Temp Tester ESPEC SE TH-Z-042U| C1THO002 | Jun.04,24 | Jun.03,25

RF Control Unit Toscend JS0806-2 E1C5003 N/A N/A

Test Software Toscend JS32-CE N/A N/A N/A

Test Software Toscend JS32-RE N/A N/A N/A

Test Software Toscend JS1120 N/A N/A N/A

Test Software Toscend JS1120-3 N/A N/A N/A
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2.3 Measurement Uncertainty

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

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Expanded Uncertainty
Measurement Frequency

(k=2) (1)
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.83 dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.36 dB
1GHz ~ 6GHz 3.47 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.75dB
18GHz ~ 40GHz 3.30dB

2.4 Modification Record

There were no modifications required for compliance.
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3 General Information
3.1

General Description of EUT

Product ROLL UP2 24 ZIGBEE HP LI-ION
Branc sQ@mfy.
Test Model 5178669

Power Rating

Tubular motor: 12V ; 0,9A; Rated torque:0,55Nm; Operating
time:4minutes.

Modulation Type O-QPSK

Modulation Technology 6LoWPAN

Operating Frequency 2405MHz to 2480MHz
Number of Channel 16

Antenna Type

External Antenna

Antenna Connector

Antenna Gain

2 dBi

Note: For more details, please refer to the User's manual of the EUT.
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3.2 Description of Test Modes
16 channels are provided for Zigbee.
CHANNEL FREQUENCY CHANNEL FREQUENCY
11 2405 MHz 19 2445 MHz
12 2410 MHz 20 2450 MHz
13 2415 MHz 21 2455 MHz
14 2420 MHz 22 2460 MHz
15 2425 MHz 23 2465 MHz
16 2430 MHz 24 2470 MHz
17 2435 MHz 25 2475 MHz
18 2440 MHz 26 2480 MHz

3.3 Description of system under test

RADIATED TEST CONFIGURATION

Adapter

EUT

e Turn Table
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3.3.1 Test Mode Applicability:
EUT Applicable to
Configure Description
Mode RE 2 1G RE <1G PLC APCM
- Y v N N -
Where RE21G: Radiated Emission above 1GHz RE< 1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

Radiated Emission Test (Above 1 GHz):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

XI  Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION | MODULATION DATA RATE
CONFIGURE MODE
CHANNEL CHANNEL |[TECHNOLOGY TYPE (Mbps)
MODE
- Zigbee 11 to 26 11,18, 26 DSSS OQPSK 250kbps

Radiated Emission Test (Below 1 GHz):

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

XI  Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION | MODULATION DATA RATE
CONFIGURE MODE
CHANNEL CHANNEL |TECHNOLOGY TYPE (Mbps)
MODE
- Zigbee 11 to 26 1 DSSS OQPSK 250kbps

Power Line Conducted Emission Test:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

XI  Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION | MODULATION DATA RATE
CONFIGURE MODE
CHANNEL CHANNEL |TECHNOLOGY TYPE (Mbps)
MODE
- Zigbee 11 to 26 1 DSSS OQPSK 250kbps
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Antenna Port Conducted Measurement

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

XI  Following channel(s) was (were) selected for the final test as listed below.

CONilIJ;URE MODE AVAILABLE TESTED MODULATION | MODULATION DATA RATE
MODE CHANNEL CHANNEL |TECHNOLOGY TYPE (Mbps)
- Zigbee 11 to 26 11,18, 26 DSSS OQPSK 250kbps
3.3.2 Test Condition:
Applicable to Normal Environmental Conditions Normal Input Power
RE 2 1G 23deg. C, 58%RH DC 12V
RE<1G 23deg. C, 58%RH DC 12V
PLC 23deg. C, 58%RH DC 12V
APCM 25deg. C, 60%RH DC 12V
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3.4 Duty Cycle of Test Signal
TestMode Antenna Freq(MHz) DC [%] xFactor
2405 100.00 0.00
ZIGBEE Ant1 2440 100.00 0.00
2480 100.00 0.00

Note: Duty Cycle Factor=10* Log[1/Duty Cycle(%)*100], Duty Cycle= Ton/Tperiod *100%
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ZIGBEE _Ant1 2405

B Keysight Spectrum Anslyzer - Swept SA
RL

Center Freq 2.405000000 GHz
ENO: Fast —r- Trig: FreeRun
IFGain:Low #Atten: 20 dB

#Avg Typs: RMS

Ref Offset 11.76 dB

Ref 10.00 dBm
CenterFreq

2.405000000 GHz

StartFreq
2405000000 GHz|

Center 2.405000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 8.0 MHz Sweep 19.00 ms (1001 pts)

e

S oo~ s U

MSG

ZIGBEE _Ant1 2440

i

B Keysight Spectrum Analyzer - Swept SA
AL 5

Center Freq 2.440000000 GHz
PNO: Fast —+— 17ig: Free Run

IEGain:Low #Atten: 20 dB

#Avg Type: RMS

Ref Offset 11.99 dB
Ref 10.00 dEBm

i

Center Freq
2440000000 GHz|

‘StartFreq
2440000000 GHz|

Stop Freq

Span 0 Hz
#VBW 8.0 MHz Sweep 19.00 ms (1001 pts)

. B
]

Center 2.440000000 GHz

|E

Freq Offs:

°
Za

iS5G

ZIGBEE Ant1 2480

i

B Keysight Spectrum Analyzer - Swept SA
AL 5

Center Freq 2.480000000 GHz Trig Delay-2000ms  #Avg Type: RM'S
PNO: Fast —+— 17ig: Video

IEGain:Low #hAtten: 20 dB

Ref Offset 11.99 dB
Ref 10.00 dBm

i

Center Freq
2480000000 GHz|

StartFreq|
2.480000000 GHz

Stop Freq

Span 0 Hz
#VBW 8.0 MHz Sweep 19.00 ms (1001 pts)

. B
]

Center 2.430000000 GHz

|E

iS5G
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3.5 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

3.6 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standard:

FCC Part 15, Subpart C (15.247)
KDB 558074 D01 DTS Meas Guidance v05r02
ANSI C63.10: 2020

All relaxed test items have been performed and recorded as per the above standard.
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4 Test Procedure and Results
41 AC Power Conducted Emission
4.1.1 Limits

Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.

2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.1.2 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.

4.1.3 Deviation from Test Standard

No deviation.
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4.1.4 Test Setup
/ Vertical Ground
Reference Plane / Test Receiver
—~———— |
O O O o
40cm EUT o dane PP
80cm
|LISN h
il Ll ~ B 11
N T

\ Horizontal Ground
Reference Plane

Note: 1.Support units were connected to second LISN.

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.1.5 EUT Operating Conditions

Same as 4.1.6.
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4.1.6 Test Results
Working While Worst case
Test Graph
120 FCC Pami1s CLASS B(l)
110+
1004
an-
80
0y e n b
e - | CC Part imit
% P o - | imi
T wf
- 0400
2 A " | I_I_-I\\| 'ﬂ'l".ll-' * "
of ! W A ""II--'I|I.|I)H. N l'l’| | m
104
20
301501: " I o o
Frequency[Hz]
- 2 F Detector + AV Detector
Final Data List
QP QP QP QP AV AV AV AV
NO. [ﬁﬁﬁz] Fﬁg‘fr Reading | Value | Limit | Margin | Reading | Value | Limit | Margin
[dBuVv] [dBpV] [dBuV] [dB] [dBpV] [dBuV] [dBpV] [dB]
1 0.16 9.65 18.24 27.89 65.49 37.60 2.06 11.71 55.49 43.78
2 0.58 9.49 15.93 25.42 56.00 30.58 6.11 15.60 46.00 30.40
3 1.50 0.48 6.39 15.87 56.00 40.13 0.38 0.86 46.00 36.14
4 419 9.70 26.54 36.24 56.00 19.76 18.54 28.24 46.00 17.76
5 11.16 10.17 2.02 12.19 60.00 47 81 -6.50 3.67 50.00 46.33
6 20.53 9.82 -12.63 -2.81 60.00 62.81 -18.38 -8.56 50.00 58.56
7 29.29 10.19 -11.51 -1.32 60.00 61.32 -17.42 723 50.00 57.23
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Test Graph
120+ FCC Part15 CLASS B{n)
1104
1004
a0
a0+
704
GU__________‘—-—_____ | FCC Part1s CLASS B-OP Limit
% 50——__""---.____j art5 CLASS BAV Limi
? 404
a3 0L A _ . Py I “I . p | |"|
AT T Y LA Yo s iU
TE' LR T LA PO P i e o ﬂ'\wrm:' e A L
o W OBt
-0
20
30 I I I I ey I I I ey I |
150k i 100 aom
Frequency[Hz]
- AF Detecior & AN Detector
Final Data List
QP QP apP QP AV AV AV AV
NO. [FNQGH‘;] Fﬁj‘g‘fr Reading | Value Limit | Margin | Reading | Value Limit | Margin
[dBuV] [dBuV] [dBpV] [dB] [dBuV] [dBpV] [dBuV] [dB]
1 017 9.70 2245 | 3215 | 6481 | 3266 410 1380 | 5481 | 4101
2 040 9.46 1606 | 2642 | 57.83 | 3141 1280 | 2235 | 4783 | 2548
3 056 9.44 2069 | 3013 | 5600 | 2587 | 1374 | 2318 | 4600 | 2282
4 1.70 9.48 1727 | 2675 | 5600 | 2025 | 1080 | 2037 | 4600 | 2563
5 385 968 2508 | 3566 | 5600 | 2034 | 1822 | 2790 | 4600 | 1810
6 | 1169 | 1014 | 1187 | 2201 | 6000 | 37.99 6.06 1620 | 5000 | 3380
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4.2 Minimum 6dB Bandwidth
4.2.1 Limit

For digital modulation systems, the minimum 6dB bandwidth shall be at least 500 kHz

4.2.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.2.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for
compliance to FCC 47CFR 15.247 requirements (clause 8.2).

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz, VBW = 3
RBW, peak detector with maximum hold) is implemented by the instrumentation function.

4.2.4 Deviation of Test Standard

No deviation.
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4.2.5 Test Results

TestMode Antenna | Freq(MHz) | DTS BW [MHZ] FL[MHz] FH[MHZz] Limit{MHZ] Verdict
2405 1.624 2404.216 2405.840 0.5 PASS
ZIGBEE Ant1 2440 1.620 2439.212 2440.832 0.5 PASS
2480 1.616 2479.224 2480.840 0.5 PASS
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ZIGBEE _Ant1_2405

Ref Offset 11.76 dB
Ref 20.00 dBm

Center 2.405000 GHz
#Res BW 100 kHz

KR MODE TR, SC X

e —r~ Trig: Free Run
#Atten: 30 dB

(B Keysight Spectrum Analyzer - Swept S4

Center Freq 2.405000000 GHz #Avg Type: RMS :
PNO: Wi AvglHald: 100100
IF

AMkr3 1.624 MHz

-0.027 dB|

Span 4.000 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

¥ FUNCTION oTH

FUNCTION VALUE

1 TN EEN] 2.404 216 GHz -6.482 dBm 1
bl N |1 F] 2404 772GHz|  056ddBm| | [ |
[@ITY)

Auto Tune|

Center Freq
2.405000000 GHz

‘StartFreq
2.403000000 GHz

Stop Freq
2.407000000 GHz|

CF Step
400.000 kHz,

Auto Man
]

Freq Offset
0Hz

ZIGBEE _Ant1_2440

Ref Offset 11.99 dB
Ref 20.00 dBm

Center 2.440000 GHz
#Res BW 100 kHz

I WKR MODE TRC

#Atten:

BN Keysight Spectrum Anatyzer - Swept 54
R E:INT 1GH C
Center Freq 2.440000000 GHz X #Avg Type: RMS
NG Wide ~+— Trig: Free Run AvglHold: 100100
I 0 dB

AMkr3 1.620 MHz;

0.024 dB

Span 4.000 MHz

#VBW 300 kHz Sweep 1.000 ms {1001 pts)

X :
1 ITEENN] 2.436 212 GHz 2.394 dBm
2

FUNCTION VALUE

Auto Tune|

Center Freq
2.440000000 GHz

—

‘StartFreq
2.438000000 GHz
IR

Stop Freq
2.442000000 GHz|

ZIGBEE _Ant1_2480

Ref Offset 11.99 dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz

I WKR MODE TRC X

IF #Atten: 30 dB

BN Keysight Spectrum Anatyzer - Swept 54
Center Freq 2.480000000 GHz . #Avg Type: RMS
T e Trig: Free Run Avg|Hold: 100100

AMkr3 1.616 MHz

0.092 dB

Span 4.000 MHz

#VBW 300 kHz Sweep 1.000 ms {1001 pts)

2.479 224 GHz -10.806 dBm

Auto Tune|

Center Freq
2.480000000 GHz

‘StartFreq
2.478000000 GHz

Stop Freq
2.482000000 GHz|

CF Step
400.000 kHz

Auto Man
]

Freq Offset
0Hz
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4.3 Conducted Output Power
4.3.1 Limit

For systems using digital modulation in the 2400 - 2483.5 MHz bands: 1 Watt (30 dBm)

4.3.2 Test Setup

EUT

SPECTRUM
Attenuator | ANALYZER

4.3.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for

compliance to FCC 47CFR 15.247 requirements (clause 9.2.2.4).

a) Set RBW = DTS bandwidth
b) Set VBW = 3 RBW.

c) Set Span = 3 RBW.

d) Sweep time = auto couple.
e) Detector = peak

f) Trace mode = max hold.

g) Allow trace to fully stabilize

h) Use peak marker function to determine the peak amplitude level.

4.3.4 Deviation of Test Standard

No deviation.

Report No.: LDF-ESH-P23121109B-2-A1 Page No. 24 / 50

Report Format Verision: 6.1.1




BUREAU
VERITAS

4.3.5 Test Results

TestMode | Antenna | Freq(MHz) C‘;’;‘l‘/’::;gBPnffk f;:‘if[‘;‘;;‘; EIRP[dBm] Li:i:['z';m] Verdict
2405 3.13 <30 513 <36 PASS
ZIGBEE Ant1 2440 1217 <30 14.17 <36 PASS
2480 -1.03 <30 0.97 <36 PASS
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ZIGBEE _Ant1 2405

IR Keyeight Spectrom Ansbyer - Swept S
7

Center Freq 2.405000000 GHz #Avg Type: RMS
PNO: Fast ~— Trig: Free Run Avg|Hold: 100/100
[FGninlow | #Atten: 30 B
Ref Offset 11.76 dB Mkr1 2.404 474 25 GHz Auto Tune

Ref 20.00 dBm 3.134 dBm

CenterFreq
2.405000000 GHz|

StartFreq
2.402000000 GHz

Stop Freq
2.408000000 GHz,

s

CF Step
600.000 kHz
Auto Man
\eE—|

FreqOffset,
0 Hz|

Center 2.405000 GHz Span 6.000 MHz,
f #VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

ZIGBEE _Ant1 2440

#Aug Type: RMS
rout e~ Trig: Free Run Avg|Hold: 100100
w #Atten: 30 dB

- = r = Auto Tune,
) Mkr1 2.439 418 75 GHz
Ref Offset 11.99 dB
Ref 20.00 dBm 12.169 dBm

Center Freq
2.440000000 GHz

‘StartFreq
2.437000000 GHz

Stop Freq
2.443000000 GHz|

CF Step
600.000 kHz

Auto Man
]

Freq Offset
0Hz

Center 2.440000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

ZIGBEE Ant1 2480

IR Reyeight Spectrom Anstyrer - Swpt S
R :

Center Freq 2.480000000 GHz X #Avg Type: RMS
‘PNO: Fast —r- Trig: Free Run AvglHold: 100100
IFGain:Low

#Atten: 30 dB
Auto Tune|
Ref Offset 11.99 dB

Ref 20.00 dBm

Center Freq
2.480000000 GHz

StartFreq
2.477000000 GHz|

Stop Freq
2.483000000 GHz|

CF Step
600.000 kHz

Auto Man
R

Freq Offset
0Hz

Center 2.480000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts)
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4.4 Power Spectral Density
4.41 Limit

The Maximum of Power Spectral Density Measurement is 8 dBm.

4.4.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.4.3 Test Procedures

The power output per FCC § 15.247(e) was tested according to DTS test procedure of “KDB558074 D01
DTS Meas Guidance” (clause 10.5) for compliance to FCC 47CFR 15.247 requirements.

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.

d) Set the VBW = 3 xRBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.

j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

4.4.4 Deviation of Test Standard

No deviation.
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4.4.5 Test Results
TestMode Antenna Freq(MHz) Result[dBm/3kHz] Limit[dBm/3kHz] Verdict
2405 -12.27 <8.00 PASS
ZIGBEE Ant1 2440 -3.88 <8.00 PASS
2480 -16.82 <8.00 PASS

Report No.: LDF-ESH-P23121109B-2-A1 Page No. 28 / 50 Report Format Verision: 6.1.1




BUREAU
VERITAS

ZIGBEE _Ant1 2405

IR Keyeight Spectrom Ansbyer - Swept S
7

Center Freq 2.405000000 GHz #Avg Type: RMS
BNO: Wide - e Trig: Free Run AvglHold: 1001100
IFGain:Low #Atten: 30 dB

& Mkr1 2.405 458 94 GHz|
Ref Offset 11.76 dB i
Ref 20.00 dBm -12.273 dBm|

CenterFreq
2.405000000 GHz|

StartFreq
,.,1 2.403741400 GHz,

P A
i iy \mewfﬁ ""Ih"h .
JI"

Stop Freq
2.406258600 GHz,

|

[ CF Step
i 251.720 kHz

Center 2.405000 GHz Span 2.517 MHz,
#VBW 10 kHz Sweep 80.00 ms (30000 pts)

ZIGBEE _Ant1 2440

BN Keysight Spectrum Anatyzer - Swept 54
R &

Center Freq 2.440000000 GHz X ) #Avg Type: RMS
B =+ Trig: Free Run AvglHold: 100100
#Atten: 30 dB

Ref Offset 11.99 dB
Ref 20.00 dBm

Center Freq
2.440000000 GHz

1

4
Py
wmw WW*M\‘

‘StartFreq

M ! 2438744500 GHz
. wm’\ .

F Stop Freq
| 2.441256500 GHz|

P

Center 2.440000 GHz Span 2.511 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 80.00 ms (30000 pts]

s

ZIGBEE Ant1 2480

#Aug Type: RMS
Trig: Free Run Avg|Hold: 100100
#Atten: 30 dB

) Mkr1 2.480 459 44 GHZ
Ref Offset 11.99 dB
Ref 20.00 dBm -16.820 dBm

Center Freq
2.480000000 GHz

StartFreq
2.478747600 GHz|

¢ —
AWWWW MWMWM\ -‘“"“Wkw\...f‘www N
’ ]

W‘MUM Y 2.481252400 GHz|
\ e

CF Step
260.480 kHz
Man

e

Center 2.480000 GHz Span 2.505 MHz,
es BW 3.0 kHz #VBW 10 kHz 80.00 ms (30000 pts|
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4.5 Conducted Band Edges Measurement
4.5.1 Limit

Below 20 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).
4.5.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.5.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” (clause
11.0) for compliance to FCC 47CFR 15.247 requirements.

MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz band segment

within the fundamental EBW.

MEASUREMENT PROCEDURE OOBE
1. Set RBW = 100 kHz.

2. Set VBW = 300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

4.5.4 Deviation of Test Standard

No deviation.
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4.5.5 Test Results

TestMode Antenna ChName Freq(MHz) RefLevel[dBm] Result[dBm] Limit[dBm] Verdict

Low 2405 -1.61 -27.72 <-21.61 PASS
ZIGBEE Ant1

High 2480 -4.84 -48.76 <-24.84 PASS

ZIGBEE _Ant1_Low_2405

[BE Keysight Spectrum Analyzer - Swept SA
[

Center Freq 2.352500000 GHz . #Aug Type: RMS
‘PRO: Fast —r~ Trig: Free Run Avg|Hold: 100100

IF ow #Atten: 30 dB

Auto Tune|
Ref Offset 11.76 dB
Ref 20.00 dBm

Center Freq
2.362500000 GHz

StartFreq
2.300000000 GHz|

Stop Freq
2.405000000 GHz|

Stop 2.40500 GHz| CF Step
Sweep 3.867 ms {1001 pts) 10500000 MHz
— \Auto Man

FreqOffset
0 Hz|

ZIGBEE _Ant1_High_2480

[BE Keysight Spectrum Analyzer - Swept SA
oo = F ECINT] SOUR 1GH 03:50:40 AMDec 27, 2023
Center Freq 2.510000000 GHz #Avg Type: RMS ki

‘PRO: Fast —r~ Trig: Free Run AvglHald: 100100

I #Ar dB

0 9 Mkr4 2.494 08 GHz|
Ref Offset 11.99 dB a 7o
Ref 20.00 dBm -48.760 dBm

Auto Tune|

Center Freq
2510000000 GHz
| Eseismsisemamesamepmeti |
StartFreq
2.470000000 GHz
[
Stop Freq
2550000000 GHz
IStart 2.47000 GHz Stop 2.55000 GHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms {1001 pts); 8.000000 MHz
[WkF: MODE TRC SCL X ¥ FUNCTION | FUNCTION WDTH FUNCTION VALUE Lot
jl N [1f = 24B032GHz|  4835dBm| | |
(1 f1 248350 GHz| _ 49700dBm| | |
] 250000 GHz| __-50,828 dBm | 1
| ] 249408 GHz| 48760 dBm |
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4.6 Conducted Spurious Emissions
4.6.1 Limit

Below 20 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).
4.6.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.6.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” (clause
11.0) for compliance to FCC 47CFR 15.247 requirements.

MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz band segment

within the fundamental EBW.

MEASUREMENT PROCEDURE OOBE
1. Set RBW = 100 kHz.

2. Set VBW = 300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

4.6.4 Deviation of Test Standard

No deviation.
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4.6.5 Test Results

FregRange RefLevel

TestMode Antenna | Freq(MHz) Result[dBm] Limit[dBm] Verdict
[MHz] [dBm]

Reference -1.87 -1.87 - PASS

2405 30~1000 -1.87 -60.17 <-21.87 PASS

1000~26500 -1.87 -28.11 <-21.87 PASS

Reference 6.99 6.99 PASS

ZIGBEE Ant1 2440 30~1000 6.99 -59.62 <-13.01 PASS

1000~26500 6.99 -27.65 <-13.01 PASS

Reference -6.32 -6.32 PASS

2480 30~1000 -6.32 -60.11 <-26.32 PASS

1000~26500 -6.32 -27.98 <-26.32 PASS
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ZIGBEE Ant1 2405 0~Reference

IR Keyeight Spectrom Ansbyer - Swept S
7

Center Freq 2.405000000 GHz #Avg Type: RMS
BNO: Wide - e Trig: Free Run AvglHold: 10110
IFGain:Low #Atten: 30 dB

- v Auto Tune,
. Mkr1 2.404 922 GHZ
Ref Offset 11.76 dB
Ref 30.00 dBm -1.869 dBm

CenterFreq
2.405000000 GHz|

]
StartFreq
2.403500000 GHz

Stop Freq
2.406500000 GHz,

s

CF Step
300.000 kHz
Auto Man

FreqOffset,
0 Hz|

Center 2.405000 GHz Span 3.000 MHz,
f #VBW 300 kHz Sweep 1.000 ms (1001 pts)

ZIGBEE _Ant1 2405 30~1000

BN Keysight Spectrum Anatyzer - Swept 54
R &

Center Freq 515.000000 MHz X #Avg Type: RMS
PRO: Close =+~ Trig: Free Run AvglHold: 30130
|FGain:Low ___ #Atten: 20 dB

- Auto Tune,
" Mkr1 897.47 MHZ]
Ref Offset 11.76 dB
Rer 15.00 dBm -60.172 dBm

Center Freq
516.000000 MHz

‘StartFreq
30.000000 MHz|

—
Stop Freq

Stop 1.0000 GHz
#VBW 300 kHz Sweep 36.00 ms (30001 pts]

ZIGBEE _Ant1_2405_1000~26500

IR Reyeight Spectrom Anstyrer - Swpt S
%

Center Freq 13.750000000 GHz X ) #Avg Type: RMS
PHO: Close ~+— Trig: Free Run AvglHold: 30130
| w  #Atten: 20 dB

Auto Tune
Ref Offset 11.76 dB Mkr2 2.299 65 GHz

Ref 15.00 dBm -28.114 dBm

Center Freq
13.760000000 GHz|

StartFreq
1000000000 GHz|

Stop Freq
26500000000 GHz

T
Start 1.00 GHz Stop 26.50 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts)ii-EtlillLiiic ]
r =T z - Auto Man
KR, MODE| TRC, SCL X ¥ FUNCTION H e L
! jl N [1]f = 240505GHz|  A974dBm| | 0000 | 00000 |
| N |1 f  220085GHz| 2e114dBm[ | [ ]
3 Freq Offset
0Hz
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ZIGBEE Ant1 2440 0O~Reference

IR Keyeight Spectrom Ansbyer - Swept S
7

Center Freq 2.440000000 GHz #Avg Type: RMS
BNO: Wide - e Trig: Free Run AvglHold: 10110
IFGain:Low #Atten: 30 dB

Auto Tune|
Ref Offset 11.99 dB
Ref 30.00 dBm

CenterFreq
2.440000000 GHz|

]
StartFreq
2.438500000 GHz

Stop Freq
2.441500000 GHz,

| v

CF Step
300.000 kHz
Auto Man

FreqOffset,
0 Hz|

Center 2.440000 GHz Span 3.000 MHz,
f #VBW 300 kHz Sweep 1.000 ms (1001 pts)

ZIGBEE _Ant1 2440 30~1000

BN Keysight Spectrum Anatyzer - Swept 54
R &

Center Freq 515.000000 MHz X #Avg Type: RMS
PRO: Close =+~ Trig: Free Run AvglHold: 30130
|FGain:Low ___ #Atten: 20 dB

- = Auto Tune,
) Mkr1 872.80 MHZ
Ref Offset 11.99 dB
Rer 15.00 dBm -59.615 dBm

Center Freq
516.000000 MHz

‘StartFreq
30.000000 MHz|

—
Stop Freq

Stop 1.0000 GHz
#VBW 300 kHz Sweep 36.00 ms (30001 pts]

ZIGBEE _Ant1_2440 1000~26500

IR Reyeight Spectrom Anstyrer - Swpt S
%

Center Freq 13.750000000 GHz X ) #Avg Type: RMS
PHO: Close ~+— Trig: Free Run AvglHold: 30130
| w  #Atten: 20 dB

Auto Tune|
Ref Offset 11 B Mkr2 2.299 65 GHz|

Ref 15.00 dBm -27.653 dBm
5

Center Freq
13.760000000 GHz|

StartFreq
1000000000 GHz|
J——

Stop Freq
26500000000 GHz

Start 1.00 GHz Stop 26.50 GHz CF Step

P

#Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 pts)ii-EtlillLiiic ]

r =T - Auto Man
KR MODE TRC 5 E

Freq Offset

0Hz
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ZIGBEE Ant1 2480 0O~Reference

IR Keyeight Spectrom Ansbyer - Swept S
7

Center Freq 2.480000000 GHz #Avg Type: RMS
BNO: Wide - e Trig: Free Run AvglHold: 10110
IFGain:Low #Atten: 30 dB

Ref Offset 11.99 dB

Mkr1 2.479 898 GHz S
Ref 30.00 dBm -6.

324 dBm|

CenterFreq
2.480000000 GHz|

]
StartFreq
2.47T8500000 GHz

Stop Freq
2.481500000 GHz,

s

CF Step
300.000 kHz
Auto Man

FreqOffset,
0 Hz|

Center 2.480000 GHz Span 3.000 MHz,
f #VBW 300 kHz Sweep 1.000 ms (1001 pts)

ZIGBEE _Ant1 2480 30~1000

BN Keysight Spectrum Anatyzer - Swept 54
R &

Center Freq 515.000000 MHz X ) #Avg Type: RMS
PRO: Close =+~ Trig: Free Run AvglHold: 30130
|FGain:Low ___ #Atten: 20 dB
- Auto Tune|
5 Mkr1 89 MHZ
Ref Offset 11.99 dB
Ref 15.00 dBm -60.108 dBm|

Center Freq
516.000000 MHz

‘StartFreq
30.000000 MHz|

—
Stop Freq

Stop 1.0000 GHz
#VBW 300 kHz Sweep 36.00 ms (30001 pts]

ZIGBEE _Ant1_2480_1000~26500

IR Reyeight Spectrom Anstyrer - Swpt S
%

Center Freq 13.750000000 GHz X ) #Avg Type: RMS
PHO: Close ~+— Trig: Free Run AvglHold: 30130
| w  #Atten: 20 dB

Auto Tune
Ref Offset 11.99 dB Mkr2 2.299 &

Ref 15.00 dBm -27.984 dBm

Center Freq
13.760000000 GHz|

StartFreq
1000000000 GHz|

Stop Freq
26500000000 GHz

\ e
Start 1,00 GHz Stop 26.50 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 938.0 ms (30001 ptsyfELC LTI
r — - = Auto Man
W WODE TR, SC1 % v FUNCTIoN v e
| 1 “.!.— T 2.479 B5 GHz -5.748 dBm 1
N1 f[ 220965GHz| -27984dBm| | | |
3 . FreqOffset
0OHz
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4.7 Emissions in restricted frequency bands
4.71 Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC part15,

must also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MHz) (MHz) (MHz) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 -515
1 0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25 - 7.75
4.125 - 4.128 255 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 417775 37.5 - 38.25 1435 - 1626.5 9.0 - 9.2
4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 9.3 -95
6.215 - 6.218 748 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.525 2483.5 - 2500 17.7 - 214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2 - 31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 - 3354 3600 - 4400 (2)
13.36 - 13.41 - -- -
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47CFR
must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209
Frequency Field Strength Measured Distance
[MHZ] [uV/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

4.7.2 Test Procedure Reference

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

4.7.3 Test Procedures

Peak Field Strength Measurements

RBW = 1MHz
VBW = 3MHz

Detector = peak

NS o s~ 0D~

Trace mode = max hold

Sweep time = auto couple

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
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Average Measurements above 1GHz (Method VB)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW = 1MHz
3. VBW; If the EUT is configured to transmit with duty cycle = 98%, set VBW = 10 Hz.
If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.
3. Detector = Peak
5. Sweep time = auto
6. Trace mode = max hold

7. Trace was allowed to stabilize
4.7.4 Test Setup
For Radiated emission above 1GHz

Ant, Tawgr 1-4m

b

Variable
EUT& 3m AN Ve

Support U nits b

Tum Table Absurb&rD_E
150cn] I } ﬂN\/*h; nﬁi‘«ﬁ —omom

Ground Plane

Test Receiver

‘\\ [ | —
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4.7.5 Test Results

Zigbee Ant1_2405 / Horizontal
d o
£ .
i . ; . 4
Fraqus 1
- Freq Reading Level Limit Margin | Height angle
. Polarity Detector
MHz] [dBuv/m] [dBpV/m] [dBuv/m] dB] [em] 1
1 2389.2¢ 50.40 32.68 74.00 41.32 155 227 Horizontal PR
2 23580.00 30.33 T4.00 43.67 155 152 Horizontal PR
3 2404 .50 109.5%¢ 92.21 T4.00 -18.21 155 230 Horizontal PR
Zigbee Ant1_2405 / Vertical
100 FCE Bandedge PR(Verical)
a0 IM\
60 F B |n:-':|;|.'le:§'ll“\'
70 I A1
% il CCBandedgg PRAV Yirmi
50 1 \
T . N
30l o e e e
20
10
231G 232G 233G 234G 235G 236G 237G 238G 230G 246G 241G
FrequencylHz]
NO Freq Reading Level Limit Margin | Height Angle
. Polarity Detector
[MH=z] [dBuV/m] [dBuvV/m] [dBuV/m] [dB] [cm] 1
1 2390.00 48.05 30.33 74.00 43.67 155 125 Vertical PK
2 2392.40 52.08 34,326 74,00 39.64 155 202 Vertical PK
3 2404.50 109.9¢6 92.21 74.00 -18.2: 155 73 Vertical EK
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Zigbee Ant1_2480 / Horizontal
100 FCC Bandedge FKiHonzontal)
a0 ,,M]l
&l ,‘ ‘l F Bandedge PK-PK Limit
70 ;' ‘\
E G0 [ \ FLC Bandedge FK-AY Limit}
% 40 W
30 e N ittt R TR S
20
10
247505 24B6G 24955 2806G 251606 25365 25356 20450 25560 2 5655 25TRG
Frequency[Hz]
O Fred. Reading Level Limit Margin | Height Angle
. Polarity Detector
[MHz] [dBuvV/m] | [dBuvV/m] [dBuvV/m] [dB] [cm] "1
1 2479.50 112 .60 94 .75 74 .00 -20.75 155 236 Horizontal PK
2 2483.50 66.46 48.861 T4.00 24 B9 155 238 Horizontal PK
3 2484 .58 64.23 46.38 T4.00 27.62 155 236 Horizontal PK
Zigbee Ant1_2480 / Vertical
100 FCLC Bandedge
a0 :
80 f‘”\l' FCOO Bangedge PE-PE Limit
70 S
E 6o "/ \\ FLC Bandedge PK-AY Limig
E sol—f 1}
HEVER
%0 e UM OO i e — -
20
10
QE?EG 248505 24955 2506G 251606 253505 25355 20455 2 5RAG 2 5655 25TRG
FrequencylHz]
O Fredq. Reading Level Limit Margin | Height Angle
i Polarity Detector
[MHz] [dBuvV/m] [dBuvV/m] [dBuvV/m] [dB] [cm] "1
1 2475 .46 103 .68 85.83 T4.00 -11.83 155 177 Vertical FK
2 2483.50 56.84 38.99 T4.00 35.01 155 180 Vertical FK
3 2483.91 56.36 3g8.51 T4.00 35.49 155 177 Vertical FK
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4.8 Radiated Emission Measurement
4.8.1 Limits

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified

as below table.

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F (kHz) 300
0.490 ~ 1.705 24000/F (kHz) 30
1.705 ~ 30.0 30 30
30~88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

NOTE:
1. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (uV/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified

above by more than 20 dB under any condition of modulation.

4.8.2 Test Procedures

For Radiated emission below 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber room.
The table was rotated 360 degree to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of

a variable-height antenna tower.

c. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotate table was turned from

0 degree to 360 degree to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with Maximum

Hold Mode.
Note:
The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency below
30MHz.
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For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1 GHz) / 1.5 meters (for above 1
GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from O degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets

average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz & 360 kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 1/T for
RMS Average (Duty cycle < 98 %) for Peak detection at frequency above 1 GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 10 Hz
(Duty cycle = 98 %) for Average detection (AV) at frequency above 1 GHz.

5. All modes of operation were investigated and the worst-case emissions are reported.

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup
For Radiated emission below 30MHz
1m
EUT& 3m /
Support Units
Turn Table
JE— /
80cm

£

Ground Plane

Test Receiver

\ —
[ |ocooo

] oo0o0eGe i
For Radiated emission 30MHz to 1GHz
Ant. Tower 1-4m
Variable
EUT& | 3m ‘
Support IIn'tR : ‘
—(:)—E n|
Turn Table
%’:/
80cm ﬁ
T I
L
Ground Plane
Test Receiver
1

00
00
00
[2]
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For Radiated emission above 1GHz
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | '
Turn Table D 3
Absorber
{ T MW —
150cn] MMATAANA
= T
Ground Plane
Test Receiver
\ | —
S Db
]

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.8.5 EUT Operating Conditions

a. Placed the EUT on a testing table.

b. Use the software to control the EUT under transmission condition continuously at specific channel

frequency.

4.8.6 Test Results

Radiated Emissions Range 9kHz~30MHz

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value

has no need to be reported.
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Radiated Emissions Range 30MHz~1GHz

Below is the worst test data

Channel

Zigbee _Ant1_2405

Detector Function

Quasi-Peak (QP)

Frequency Range

30MHz ~ 1GHz

Antenna Polarity

Horizontal

4. Margin value = Limit value — Emission Level

3. The other emission levels were very low against the limit.

Test Plot:
100 PART 158 CLASS B{Honzontal}
a0
BO
T
E 60 A TH S T i
% “ PART1SE L B-Q |—
- . :
B 40 I
w0 . |
20 M\J W -
B N e ..;..,M
0
30M 100M 1G
Frequency[Hz]
Final Data List
QP o QP .
Freq. . Factor Value Limit ) Height | Angle )
NO. Reading Margin | Detector Polarity
[MHZz] [dB] [dBpV/m] | [dBpY/m] [em] [°]
[dBpV] [dB]
1 93.83 3235 -15.38 16.97 4350 2653 QP 201 287 Horizontal
2 141.36 3412 -9.94 2418 4350 19.32 QP 188 178 Horizontal
3 150.47 33.23 -9.65 23.58 4350 19.92 QP 196 261 Horizontal
4 185.39 3394 -10.71 2323 4350 2027 QP 203 242 Horizontal
5 509.76 33.03 -3.63 29.40 46.00 16.60 QP 188 155 Horizontal
6 800.76 3547 0.41 35.88 46.00 1012 QP 211 53 Horizontal
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(Db/m)

2. Correction Factor(Db/m) = Antenna Factor(Db/m) + Cable Factor(Db) — Pre-Amplifier Factor(Db)
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Channel

Zigbee _Ant1_2405

Detector Function

Quasi-Peak (QP)

Frequency Range

30MHz ~ 1GHz

Antenna Polarity

Vertical

Test Plot:

a

BO

T

60

50

CC PART 15 B CLASS B-QP Lir

L3

Lenel[dBuvim]

40

30

20 —"A‘M"‘\ ]

10

4. Margin value = Limit value — Emission Level

Frequency(Hz]
Final Data List
QP o QP .
Freq. . Factor Value Limit . Height | Angle )
NO. Reading Margin | Detector Polarity
[MHz] [dB] [dBpV/m] | [dBpWv/m] [em] [°1
[dBpV] [dB]
1 47 27 375 -9.82 2768 40.00 12.32 QP 103 214 Vertical
2 50.76 34 89 -9.65 2524 40.00 14.76 QP 112 240 Vertical
3 9208 3742 -15.54 2188 4350 2162 QP 106 137 Vertical
4 141.55 3518 -9.94 2524 4350 18.26 QP 105 150 Vertical
5 15513 3419 -9.49 2470 4350 18.80 QP 102 153 Vertical
6 178.22 33.51 -10.30 2321 4350 2029 QP 113 8 Vertical
REMARKS:

3. The other emission levels were very low against the limit.

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
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Radiated Emission Range 1GHz~10th Harmonic
Below is the worst test data

Zigbee _Ant1_2405
1GHz ~ 25GHz

Channel Peak (PK)

Average (AV)

Detector Function

Frequency Range

Spurious Emission Level
Emission - . Correction
No. Frequency Level Limit Margin Factor Anten.na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 7215.2000 39.28 74.00 34.72 -8.80 H PK
2 7215.2000 28.46 54.00 25.54 -8.80 H AV
3 7215.2000 39.61 74.00 34.39 -8.80 Y, PK
4 7215.2000 28.76 54.00 25.24 -8.80 Y, AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level

Channel

Zigbee Ant1 2440

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level
Emission _ . Correction
No. Frequency Level Limit Margin Factor Anten_na Detector
(MHz) (dBuVim) (dBuV/m) (dB) (dB/m) Polarity
1 7321.2000 41.72 74.00 32.28 -8.82 H PK
2 7321.2000 30.21 54.00 23.79 -8.82 H AV
3 7321.2000 45.29 74.00 28.71 -8.82 \Y, PK
4 7321.2000 33.86 54.00 20.14 -8.82 \Y, AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.
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4. Margin value = Limit value — Emission Level
Channel Zigbee _Ant1_ 2480 Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission - . Correction
No. | Py | Leve || Lk | Magn | Cracior” | e | ostectr
(MH2) | gBuvim) | (dBuVim) fel2), (dB/m) y
1 7440.6000 39.19 74.00 34.81 -8.77 H PK
2 7440.6000 27.83 54.00 26.17 -8.77 H AV
3 7440.6000 40.02 74.00 33.98 -8.77 \Y PK
4 7440.6000 26.95 54.00 27.05 -8.77 Y, AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

--- END ---
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