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Release Control Record

Issue No.

Description

Date Issued

LGD-ESH-P19112802B-1

Original release

Jun.02, 2020
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Prepared by :

Approved by :

Product:
Brand:

Test Model:
Applicant:
Test Date:

Standards:

1  Certificate of Conformity

BLE and 6LoWPAN Wireless module
Cllegrand’

IPPAN3-B-LROT

The Watt Stopper, Inc.

Mar.15 to May.29, 2020

47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10:2013

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.

Seotrt XU

, Date: Jun.02, 2020

Scott XU

Project Engineer

, Date: Jun.02, 2020
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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
15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.205/ ) -
15.209 / Radiated Emissions Measurement PASS Meet the requirement of limit.
15.247(d)
Emissions in non-restricted PASS Meet the requirement of limit.
15.247(d) frequency bands a
15.247(a)(2) 6dB bandwidth PASS Meet the requirement of limit.
15.247(b) Conducted power PASS Meet the requirement of limit.
15247(9) Power Spectra| Density PASS Meet the requirement of limit.
15.203 Antenna Requirement PASS No antenna connector is used.
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2.1 Test Instruments
Equipment Manufacturer|Model No. Serial No. Last Cal. Next Cal.
Hybrid antenna(25MHz-1.5GHz) (Schwarzbeck |VULB9168 E1A1012 Feb.08,20 Feb.07,21
Horn Antenna(1GHz -18GHz) |Schwarzbeck |BBHA9120D |E1A1017 Aug.26,19 Aug.25,20
Pre-Amplifier(100kHz-1.3GHz) |Agilent 8447D E1A2001 Oct.18, 19 Oct.17, 20
Pre-Amplifier(1GHz-26.5GHz) |Agilent 8449B E1A2002 Mar. 25,20 |Mar. 24, 21
EMI test recerver R&S ESR7 E1R1005 Dec.04,19 |Dec.03, 20
Spectrum Analyzer Keysight N9030B E1S1003 Jul.23,19 Jul.22, 20
EMI test recerver R&S ESCS30 E1R1001 Mar.25, 20 [Mar.24, 21
LISN R&S ENV216 E1L1011 Jul.18, 19 Jul.17, 20
Humidity&Temp Tester Baolima WS508 E1H1011 Apr. 03,20 [Apr. 02, 21
Power Meter Anritsu ML2495A E1P5003 Mar. 03, 20 |Mar. 02, 21
Test Software ADT ADT_COND_V [N/A N/A N/A

7.3.1

Test Software Toscend JS32-RE N/A N/A N/A
Test Software Toscend JS1120 N/A N/A N/A

Report No.: LGD-ESH-P19112802B-1

Page No. 7/ 112

Report Format Verision: 6.1.1




/:-; ( 7;;;\.|

* »

/

=2 q,/
[BUREAU |

VERITAS

2.2 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) ()
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.83dB
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

2.3 Modification Record

There were no modifications required for compliance.
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3 General Information
3.1 General Description of EUT
802.15.4
Product BLE and 6LoWPAN Wireless module
Brand 0 Iegrand
Test Model IPPAN3-B-LROT
Power Rating 2.0-3.3vdc
Modulation Type 0O-QPSK
Modulation Technology DSSS
Operating Frequency 2405MHz to 2480MHz
Number of Channel 16
Ant 1:Ceramic
Antenna Type .
Ant 2:Dipole
Antenna Connector --
Antenna Gain Ant LO'SdB!
Ant 2:2.0dBi

BLE
Product BLE and 6LoWPAN Wireless module
Brand 0 leQI’GNd
Test Model IPPAN3-B-LROT
Power Rating 2.0-3.3Vdc
Modulation Type GFSK

Note:1. For more details, please refer to the User’s manual of the EUT.

Modulation Technology

Bluetooth Low Energy 5.0

Operating Frequency

2402 ~ 2480MHz

Number of Channel 40
Ant 1:Ceramic
Antenna Type .
Ant 2:Dipole
. Ant 1:0.5dBi
Antenna Gain .
Ant 2:2.0dBi
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3.2 Description of Test Modes
16 channels are provided for 802.15.4.
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
40 channels are provided for Bluetooth LE.
CHANNEL FREQUENCY CHANNEL FREQUENCY
0 2402 MHz 20 2442 MHz
1 2404 MHz 21 2444 MHz
2 2406 MHz 22 2446 MHz
3 2408 MHz 23 2448 MHz
4 2410 MHz 24 2450 MHz
5 2412 MHz 25 2452 MHz
6 2414 MHz 26 2454 MHz
7 2416 MHz 27 2456 MHz
8 2418 MHz 28 2458 MHz
9 2420 MHz 29 2460 MHz
10 2422 MHz 30 2462 MHz
11 2424 MHz 31 2464 MHz
12 2426 MHz 32 2466 MHz
13 2428 MHz 33 2468 MHz
14 2430 MHz 34 2470 MHz
15 2432 MHz 35 2472 MHz
16 2434 MHz 36 2474 MHz
17 2436 MHz 37 2476 MHz
18 2438 MHz 38 2478 MHz
19 2440 MHz 39 2480 MHz
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3.2.1 Test Mode Applicability:

EUT Applicable to
Configure Description
Mode RE 2 1G RE < 1G PLC APCM
- N v v v -
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).

X 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
- 802.15.4 11to 26 11,18, 26 DSSS OQPSK 250kbps
EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0, 19, 39 GFSK

Radiated Emission Test (Below 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).

Power Line Conducted Emission Test:

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
- 802.15.4 11to 26 18 DSSS OQPSK 250kbps
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Antenna Port Conducted Measurement

X

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).

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
- 802.15.4 11 to 26 11,18, 26 DSSS 0QPSK 250kbps
EUT
AVAILABLE TESTED | MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0 GFSK

3.2.2 Test Condition:

Applicable to Normal Environmental Conditions Normal Input Power
RE > 1G 25deg. C, 60%RH DC 3.3V
RE < 1G 25deg. C, 60%RH DC 3.3V
PLC 25deg. C, 60%RH DC 3.3V
APCM 25deg. C, 60%RH DC 3.3V
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3.3 Duty Cycle of Test Signal
The Duty Cycle of the EUT is 91.30%.

KEYSIGHT Input ¢ oot 2 500 SAfton: 30 ¢l N0 l}cm‘Mde My Type Log Power
> Couptng. i Comectons. O Gale O Tng: Free Fum
Akgn On Freg Ret Il (S) ¥ Gam Low
NFE Adapive g Tewck. O

B pecn Ref Lvl Offset 4.00 dB :
Scale/Div 10 dB Raf Level 20.00 d8m ST s—— o T
3304 : K

: Xy : . ' — | Pk Search
| Config
!
| Properties
!
| Marker
{ Function

]
el Marker—
i

Center 2.480000000 GHz Wideo BW 3.0 MHz (Resat Delia) :
o3 BW 1.0 Mz = o Toth ] Counter

5 Marker Tabi v

A2 1 t (4 4.200ms (&) -0.1293 0B

F 1 t 5.600 ms 4.092 dBm

&4 1 &) s (&) 0059701 98

F 1 t 5600 ms 4 032 dBm D ittt

Couple Markers
on

Mode Trace Scale Y Funcsion Function 'Width Function Value K-(

May 14, 2020
“') Za - ? .-32;025 PM

Note: Duty Cycle Factor = 10*log (1/Duty Cycle). Duty Cycle Factor =0.40

Description of Support Units

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

3.4 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 C63.10:2013

All relaxed test items have been performed and recorded as per the above standard.
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4  Test Procedure and Results
4.1 6dB Bandwidth Measurement
4.1.1 Limit

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

4.1.2 Test Setup

SPECTRUM

EUT Aftenuator | ANALYZER

4.1.3 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.

4.1.4 Deviation of Test Standard

No deviation.
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4.1.5 Test Results

802.15.4-Ant 1

99% Occpuied . . .
; 6 dB Bandwidth | Minimum Limit
Channel | Freduency | Bandwidth Pass / Fail
(MH2) (MHz) (MHz)
1 2405 2.2053 1.142 0.5 Pass
18 2440 2.2111 1.139 05 Pass
26 2480 2.2190 1.166 0.5 Pass

Spectrum Plot

802.15.4(2405MHz)

Input 22 50 O MNton: 20 dB Contur Frog. 7 ALSOMNKRN GHz
Comechors: Of 5 Aog|Hokd > 10010

Frogq Red i (S) -G Radio St None

NFE Aduplave

Ref Lvl Offset 4.00 dB
Ref Value 15,00 dBm

Center 2,405 GHz 2Video BW 300.00 kM2 Span 5 MHz)
ngs BW 100.00 kHz Sweep Time 8.40 ms (2001 pt:)'

2 Meteics

Occupled Bandwicth

2.2053 MHz Total Power 12.0dBm
Transent Freq Emor -12.555 kHz % of OSW Power 900 %
x d8 Bandwickh 1.142 MMz xd8 £.00 o8

a9 C W7 5
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802.15.4(2440MHz)

KEYSIGHT nput RF Input 2 50 O Mtor: 20 dB Contur Frog 2 440000000 GHz
Coupling DC : Aoqy|Hokd > 1010
7 Radio Sit None

| Gty

Scale/Div 15.0 d8

Ref Lvl Offset 4.00 dB
Ref Value 15,00 dBm

Center 2.44 GHz
#Res BW 100.00 kHz

2 Mekrics

£Video BW 300.00 kHz
Sweep Time 8.40 ms (2001 pts))

Occupled Bandwicth

22111 MHz Total Power 12.2dBm

Transet Freq Emor x % of OSW Power 9900 %
x d8 Sandwickh 1.139 N xd8 5,00 a8

€O C W2 N

802.15.4(2480MHz)

KEYSIGHT input ¥ Input 2 %0 (1
Coopiing DC Cormachors. Of
G Ason 0 Freq Red W 1S)

NFE. Aduplyve

Asson: 210 dB Contur Frog. 2 480000000 GHz
Aogy|Hokd > 1010

Radio Sid None

1S Ref Lvi Offset 4.00 dB
Scale/Div 15.0 d8 Ref Valua 15,00 dBm

|
b
|
|

2Video BW 300.00 kHz Span 5 MHz|

Sweep Time 8.40 ms (2001 pts)|
2 Metrics

Occupled Bandwicth

2.2190 MHz Total Power 529 dBm
Transenit Freq Emor -12.683 kHz % of OSW Power $9.00 %
x d8 Bandwickh 56 M xd8 .00 o8

25 C W7 e >
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802.15.4-Ant 2

99% Occpuied . - -
: 6 dB Bandwidth | Minimum Limit
Channel Fre(&t;ezr;cy Bandwidth Pass / Fail
(MH2) (MHz) (MHz)
11 2405 2.1981 1.185 0.5 Pass
18 2440 2.2213 1.168 0.5 Pass
26 2480 2.2180 1.177 05 Pass

Spectrum Plot

802.15.4(2405MHz)

KEYSIGHT gt

oupteg Lo

| Gty

Scale/Div 15.0 d8

Center 2,405 GHz
#Res BW 100.00 kHz

2 Metrics

MNton: 20 d6 1mg Foe Run
Gaste O
#F Gam Low

Ingut 22 50 O
Corachons. Of
Froq Red it (S)
NFE. Aduplve

Ref Lvl Offset 4.00 dB
Ref Value 15,00 dBm

2Video BW 300.00 kHz

Cccupied Banchwicth

2.1981 MHz
Transmit Freq Ermor

x d8 Sanchwickh

@~

Total Power

~12.420 kHz

1188 MHz xd8

) May 14, 2020
¢ assi5PM

% of OSW Power

Contur Frogq. 7 A0SOMNKN GHz
Mogy|Hokd > 1010
Radio St None

Sweep Time 8.40 ms (2001 pts)|

-1.16 dBm

#9.00 %
&.00 o8

N

[Certer Frequancy
2 405000000 Gz
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802.15.4(2440MHz)

KEYSIGHT nput RF Input 2 50 O Mtor: 20 dB Contur Frog 2 440000000 GHz
Coopling UIC Comechors: Of Aoy Hokd > 1010
» Frog Red inf (5) Radio Sit None

)y Ref Lvi Offset 4,00 dB

Scal/Div 15,0 08 Ref Value 15,00 dBm

|
|

Center 2,44 GHz £Video BW 300.00 kHz Span 5 MHz!
#Res BW 100.00 kHz Sweep Time 8.40 ms (2001 pts))

2 Mekrics

Occupled Bandwicth
22213 MHz Total Power -1.55 dBm

Transet Freq Emor % of OSW Power 9900 %
x d8 Sandwickh xd8 5,00 a8

€9 Cl? e 2

802.15.4(2480MHz)

KEYSIGHT input Rf Ingurt 2 %0 O Aston: 0 dB Contur Frogq. 2 480000000 GHz
Coupling DC Comachons. Of Aog|Hokd > 10010
rb-) Algn 08 Froq Red i (5) Radio St None
NFE. Aduplve
1 Ref Lv Offset 4,00 dB
Scal/Div 15,0 d8 Ref Value 15,00 dBm

2Video BW 300.00 kHz
Sweep Time 8.40 ms (2001 pts)|

2 Metrics

Occupled Bandwicth
2.2180 MHz Total Power -4.32 dBm

Transenit Freq Emor ~13,121 kHz % of OSW Power 900 %
x d8 Sanciwickh 1177 MMz xd8 .00 o8

q0C? 5
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BLE-Ant 1
99% Occpuied . - o
: 6 dB Bandwidth | Minimum Limit
Channel Fre(&t;ezr;cy Bandwidth Pass / Fail
(MH2) (MHz) (MHz)

0 2402 1.0706 0.705 0.5 Pass

19 2440 1.0738 0.703 0.5 Pass

39 2480 1.0757 0.705 0.5 Pass

Spectrum Plot

BLE(2402MHz)

Scale/Div 15.0 d8

Canter 2,402 GHz
#Res BW 100.00 kHz

2 Mekrics

D I |

Input 2 50 O Mton: 20 dB
Comechors. OF

Frogq Red inf (5)

NFE Aduplave

1ng Foe Run
Gaste O

Ref Lvl Offset 4.00 dB
Ref Value 15,00 dBm

2Video BW 300.00 kHz

Occupled Bandwicth
1.0706 MHz

Transent Freq Emor
x d8 Bandwickh
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BLE-Ant 2
- :
chanl Fre(mezr;cy 99% Oocpuied |6 dB Bandwidth| Minimum Limit Secs ) Eail
(MH2) (MHz) (MHz)
0 2402 1.0705 0.702 0.5 Pass
19 2440 1.0713 0.703 0.5 Pass
39 2480 1.0747 0.702 0.5 Pass

Spectrum Plot

BLE(2402MHz)
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Total Powar
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xdB
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2Video BW 300.00 kHz Span 3 MHz)
Sweep Time 5.07 ms (2001 pts)|

2 Metrics
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Transenit Freq Emor -9.871 kHz % of OSW Power 900 %
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4.2 Conducted Output Power Measurement
4.2.1 Limit

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

4.2.2 Test Setup

4.2.3 Test Procedures
Method PKPM1 (Peak Power Measurement)

Peak power measurements were performed only when the EUT was transmitting at its maximum power
control level using a broadband power meter with a pulse sensor. The pulse sensor employs a VBW =
50MHz so this method was only used for signals whose DTS bandwidth was less than or equal to 50MHz.

Method AVGPM-G (Measurement using a gated RF average-reading power meter)

Measurements may be performed using a wideband gated RF power meter provided that the gate parameters
are adjusted such that the power is measured only when the EUT is transmitting at its maximum power control
level. Since this measurement is made only during the ON time of the transmitter, no duty cycle correction is
required

4.2.4 Deviation of Test Standard

No deviation.
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4.2.5 Test Results

802.15.4-Ant 1

Duty Cycle Peak Final Peak Power
Factor Limit
Channel AU Power (dBm) Pass / Fail
(dBm)
11 2405 0.40 5.07 5.47 30 Pass
18 2440 0.40 5.34 5.74 30 Pass
26 2480 0.40 -1.46 -1.06 30 Pass
802.15.4-Ant 2
Duty Cycle Peak Final Peak Power o
Frequency | Factor Limit .
Channel Power (dBm) Pass / Fail
(dBm)
11 2405 0.40 11.04 11.44 30 Pass
18 2440 0.40 11.60 12.00 30 Pass
26 2480 0.40 3.89 4.29 30 Pass
BLE-Ant 1
Duty Cycle Peak Final Peak Power o
Frequency | Factor Limit .
Channel Power (dBm) Pass / Fail
(dBm)
0 2402 0.40 -6.43 -6.03 30 Pass
19 2440 0.40 -5.17 -4.77 30 Pass
39 2480 0.40 -3.96 -3.56 30 Pass
BLE-Ant 2
Duty Cycle Peak Final Peak Power o
Frequency | Factor Limit .
Channel Power (dBm) Pass / Fail
(dBm)
0 2402 0.40 -1.85 -1.45 30 Pass
19 2440 0.40 -1.57 -1.17 30 Pass
39 2480 0.40 -1.32 -0.92 30 Pass
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4.3 Power Spectral Density Measurement
4.3.1 Limit

The Maximum of Power Spectral Density Measurement is 8 dBm in any 3 kHz band.

4.3.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.3.3 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) Measure the duty cycle (x) of the transmitter output signal.

b) Set instrument center frequency to DTS channel center frequency.

c) Set span to at least 1.5 OBW.

d) Set RBW to: 3kHz < RBW < 100 kHz.

e) Set VBW = 3 RBW.

f) Detector = power averaging (RMS) or sample detector (when RMS not available).
g) Ensure that the number of measurement points in the sweep = 2 span/RBW.
h) Sweep time = auto couple.

i) Do not use sweep triggering. Allow sweep to “free run”.

i) Employ trace averaging (RMS) mode over a minimum of 100 traces.

k) Use the peak marker function to determine the maximum amplitude level.

[) Add 10 log (1/x), where x is the duty cycle measured in step (a, to the measured PSD to compute the
average PSD during the actual transmission time.

m) If resultant value exceeds the limit, then reduce RBW (no less than 3 kHz) and repeat (note that this may
require zooming in on the emission of interest and reducing the span in order to meet the minimum
measurement point requirement as the RBW is reduced).

4.3.4 Deviation of Test Standard

No deviation.

Report No.: LGD-ESH-P19112802B-1 Page No. 25/ 112 Report Format Verision: 6.1.1




3
7
s

('.‘)
-~ &
{228/

[BUREAU |
4.3.5 Test Results
802.15.4-Ant 1
Duty Cycle PSD Final PSD Limit
Channel Fre&l:_'ency Factor Pass / Fail
(MHz) (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz)

11 2405 0.40 -8.70 -8.30 8 Pass

18 2440 0.40 -8.55 815 8 Pass

26 2480 0.40 -15.18 14.78 8 Pass

Spectrum Plot

802.15.4(2405MHz)

¥ Specinam

Scale/Div 10 dB

Input 22 50 O

Corachons. Of
Frogg Red it (5)
NFE Aduplve

Shsten: 20 dB

Sig Tesck O

FRO Hest Wide
Gate. ON
¥ Gann Low

Ref Lvl Offset 4.00 dB

Awvy Type: Log-Powsr
Ao Hokd =100 100
Tog Froe R

Mkri1 2

Ref Lavel 10.00 dBm

Center 2.405000 GHz

#Res BW 3.0 kHz

€0 Ccm?es

#Vidoo BW 10 kHz

Span 5.000 MMz

Sweep 8.40 ms (2001 pts)

L

.-
LY

Search
| on
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802.15.4(2440MHz)

KEYSIGHT Input R

nam

Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 3.0 kHz

w5~ M?

Input 2 50 O
Corachons. Of
Frog Red o (S)

SAston: 20 dB
Gastee. ON

Ref Lvl Offset 4.00 dB
Ref Lavel 10.00 dBm

#Vidoo BW 10 kHz

May 14
2:56:29

FRO Host Wide

Awy Type: Log-Powsr
AvygiHokd > 1000100
Tog Froe Raum

Span 5.000 MHz, | Saarch
Sweep 8.40 ms (2001 pts) ! On

(1] ‘ wr

L)

802.15.4(2480MHz)

k) +
KEYSIGHT input R :
7S Jlhrem

Abgn

1 Specinum

Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 3.0 kHzx

®O~"A?

Input 2 50 O SAsen: 2048
Corachons. Of

Frogq Red ik (S)

NFE Aduplive

Gasle. ON
i Gawn Low

Ref Lvl Offset 4.00 dB
Ref Levet 10.00 dBm

'
vagh, A A

#Vidoo BW 10 kMz

May 14, 2020
3.01:12 PM

FRO Host Wide

Sig Tesck O

Awyg Type: Log-Powo
Ay Hokd > 1000100
Tog Free Rum

Span 5.000 MHz, | Saarch
Sweep 8.40 ms (2001 pts) ! On

N

.-
L)
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802.15.4-Ant 2
Duty Cycle PSD Final PSD Limit
Channel Freﬁ/ll:_'ency Factor Pass / Fail
(MHz) (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz)
11 2405 0.40 -4.20 -3.80 8 Pass
18 2440 0.40 -2.34 -1.94 8 Pass
26 2480 0.40 -11.30 -10.9 8 Pass

Spectrum Plot

802.15.4(2405MHz)

Input 2 50 O
Comrachons. Of
Froq Red ot {S)

FNO Hest Wide
Gaster. ON
o Gaw Low

RFE. Aduplve
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Scale/Div 10 dB

,
| M

Sy Track. OFF

Ref Lvil Offset 4.00 dB

Ref Levet 10.00 dBm

4

#Vidoo BW 10 kHz

KUWORPY L) TORTW Y
»“‘-*lls |: :W! L‘M"v' "?* "/.‘ " "I‘\‘\

ﬁl'({

Awy Type: Log-Powor
Ayg{Hokd > 1000100
Tng Froe Ram

Mkri 2

Span 5.000 MHz|

Search

l’ May 14, 2020
e 41701PM

Sweep 8.40 ms (2001 pts) !

L

.-
L)

EE—
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802.15.4(2440MHz)
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Frogq Red ik (S)
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BLE-Ant 1
Duty Cycle PSD Final PSD Limit
Channel Freﬁ/ll:_'en(:y Factor Pass / Fail
(MHz) (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz)
0 2402 0.40 -22.41 -22.01 8 Pass
19 2440 0.40 -21.45 21.05 8 Pass
39 2480 0.40 -20.23 -19.83 8 Pass

Spectrum Plot

BLE (2402MHz)

Input 2 50 O SAften: 20 4B
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Frogq Red inf (5)
NFE. Aduplve

FNO Host Wide
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May 14, 2020 L L] ‘ w oft i
2:04:21 PM et LR
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Selact Marker
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| Specinum

Scale/Div 10 dB

Center 2.4020000 GHz
#Res BW 3.0 kHx

GHT irput s
s b i A

wO~M?’

Input 2 %0 O
Corachons. Of
Frog Red it {S)
NFE. Aduplyve

Aay 14, 2020
3.37.28 PM

FNO Host Wide
Gater. ON
¥ Gann Low
Sig Track O
Ref Lvl Offset 4.00 dB
Ref Lavel 0.00 dBm

#Vidoo BW 10 kMz

Avg Type: Log-Powsr
AvygfHokd =100 100
Tog Fros Rum

Span 1.100 MHz|
Sweep 1.87 ms (2001 pte)

[ L] ‘ L
(L] Y

BLE- Ant 2
Duty Cycle PSD Final PSD Limit
Channel Freﬁ/ll:_'en(:y Factor Pass / Fail
(MHz) (dBm/3kHz) | (dBm/3kHz) | (dBm/3kHz)
0 2402 0.40 -17.50 -17.10 8 Pass
19 2440 0.40 -17.52 17.12 8 Pass
39 2480 0.40 -17.65 17.95 8 Pass
Spectrum Plot
BLE (2402MHz)

Search
| on

| on !
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4.4 Emissions in non-restricted frequency bands
4.4.1 Limit

Below 30 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).

4.4.2 Test Setup

EUT

Attenuator |

SPECTRUM
ANALYZER

4.4.3 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.
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6. Allow trace to fully stabilize.

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

4.4.4 Deviation of Test Standard

No deviation.

Report No.: LGD-ESH-P19112802B-1

Page No. 35/ 112 Report Format Verision: 6.1.1




[EUREAU |
VERITAS

4.45 Test Results

802.15.4-Ant 1

Frequency
Channel Pass / Fail
(MHz)
11 2405 Pass
18 2440 Pass
26 2480 Pass

Spectrum Plot

802.15.4(2405MHz)
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i
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Sweep 8.40 ms (2001 pts)
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s ey
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802.15.4(2440MHz)
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Spectrum Plot
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4.5 Radiated Emission Measurement
4.5.1 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.

4.5.2 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
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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.

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 0 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.
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4.5.3 Deviation from Test Standard

No deviation.
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4.5.4 Test Setup
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For Radiated emission above 1GHz

Ant, Tow.gr 1-4m

Variable
EUT& 3m
Support Units |

\ Tum Table Absorber
150:n{ || Ii ,f\/j/\/\,'\i!\(ﬁ}f WA

[
Ground Plane

Test Receiver

\\ [ |——
M"\A—

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

4.5.5 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.

4.5.6 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

Working with worst case:

Mode 802.15.4-2440MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal
Test Plot:

Test Graph

100 - — — — Al da UL A oo AL LA L L - S—

20

{ A A i ! -
oM 100M

Frequency{tz)

NO. Freqg. | QP Reading| Factor | QP Value | QP Limit | QP Margin | Height | Angle Polarity
[MHz] [dB uV/m] [dE] [ABuV/m] | [dBUV/m] [dB] [cm] £°1
1 72.87 45.84 -12.58 33.0¢ 40.00 .54 100 20€ | Horizontal
2 120.0 37.85 -11.71 25.54 43.50 17.5¢ 100 220 | Horizontal
3 1e7.9 35.7% -9.27 2648 43.50 17.02 100 2235 | Horizontal
4 202.¢ 40.31 -12.24 28.07 43.50 15.43 100 234 | Horizontal
5 289.3 37.¢64 -5.47 28.17 4€.50 18.33 100 331 | Herizontal
€ 374.5 33.28 -7.58 25.25 46.50 21.21 100 201 | Borizontal
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)

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

4. Margin value = Emission Level — Limit value
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Mode 802.15.4-2440MHz

Detector Function

Quasi-Peak (QP)

Frequency Range 30MHz ~ 1GHz

Antenna Polarity

Vertical

Test Plot:
Test Graph
10X e G PAanod LIASSY Jm _Beiow 1 GHaHonsonial) —
|
o)
o ,
¥
¢
T ‘ T oo : e e
Frequency(mz)
o
Freqg. | QP Reading | Factor | QP Value | QP Limit | QP Margin Height | Zngle .
NO. z Polarity
MBz) | [aBuv/ml | [dB] | faBuw/ml | (aBuw/m | [&B) [cm] =
1 32.32 32.28 -10.42 21.86 40.00 18.14 100 280 Vertical
2 46.2% 33.33 -5.61 23.72 40.00 16.28 100 266 Vertical
3 €5.57 46.45 -12.04 34.41 40.00 5.5% 100 25¢ Vertical
- 112.2 31.5 -12.00 1s.50 43_50 24.00 100 251 Vertical
5 224.% 32.04 -11.31 20.73 45.50 25.77 100 218 Vertical
& 541.1 28.22 -5.20 23.02 46.50 23.48 100 40 Vertical
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 = Emission Level — Limit value
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Radiated Emission Range 1GHz~10th Harmonic

802.15.4-Ant 1

Channel TX Channel 11 Peak (PK)

Detector Function

1GHz ~ 25GHz Average (AV)

Frequency Range

Spurious Emission Level

Frequenc Emission Limit Margin Correction Antenn
No. q y Level 9 Factor enna Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4803.7500 31.73 74.00 -42.27 -9.42 H PK
2 4804.6000 28.36 54.00 -25.64 -9.42 H AV
3 4803.7500 32.51 74.00 -41.49 -9.42 \/ PK
4 4804.6000 27.65 54.00 -26.35 -9.42 \/ 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 = Emission Level — Limit value

Channel TX Channel 18 Peak (PK)

Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin corEslan Ant
No. q y Level 9 Factor n en_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4880.2500 33.57 74.00 -40.43 -9.32 H PK
2 4880.2500 27.20 54.00 -26.80 -9.32 H AV
3 4880.2500 32.18 74.00 -41.82 -9.32 \Y PK
4 4880.2500 26.95 54.00 -27.05 -9.32 \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 = Emission Level — Limit value
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Channel

TX Channel 26

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency Emission Limit Margin Lol Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4960.1500 33.94 74.00 -40.06 -9.23 H PK

2 4960.1500 28.91 54.00 -25.09 -9.23 H AV

3 4960.1500 33.50 74.00 -40.50 -9.23 \Y PK

4 4960.1500 28.60 54.00 -25.40 -9.23 \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 = Emission Level — Limit value

802.15.4-Ant 2

Channel TX Channel 11 Peak (PK)

Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin corEslan Ant
No. q y Level 9 Factor n en_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4804.6000 34.46 74.00 -39.54 -9.42 H PK
2 4804.6000 27.84 54.00 -26.16 -9.42 H AV
3 4803.7500 32.69 74.00 -41.31 -9.42 V PK
4 4804.6000 28.08 54.00 -25.92 -9.42 V 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 = Emission Level — Limit value
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Channel

TX Channel 18

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin Correction Ant
No. q y Level 9 Factor ntenna Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4880.2500 33.34 74.00 -40.66 -9.32 H PK
2 4880.2500 27.48 54.00 -26.52 -9.32 H AV
3 4880.2500 32.46 74.00 -41.54 -9.32 V PK
4 4880.2500 28.83 54.00 -25.17 -9.32 V 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 = Emission Level — Limit value

Channel

TX Channel 26

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin cerssien Ant
No. q y Level 9 Factor n en_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4960.1500 31.71 74.00 -42.29 -9.23 H PK
2 4960.1500 27.67 54.00 -26.33 -9.23 H AV
3 4960.1500 34.24 74.00 -39.76 -9.23 \Y PK
4 4960.1500 27.96 54.00 -26.04 -9.23 \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 = Emission Level — Limit value
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BLE-Ant 1

Below is the worst test data

Channel TX Channel 0
Frequency Range 1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin Correction Antenn
No. q y Level 9 Factor enna Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4804.60 31.76 74.00 -42.24 -9.42 H PK
2 4804.60 29.21 54.00 -24.79 -9.42 H AV
3 4804.60 30.30 74.00 -43.70 -9.42 \Y PK
4 4803.75 26.82 54.00 -27.18 -9.42 \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 = Emission Level — Limit value

Channel

TX Channel 19

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin cerszien Ant
No. q y Level 9 Factor n en_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4880.25 32.23 74.00 -41.77 -9.32 H PK
2 4880.25 27.01 54.00 -26.99 -9.32 H AV
3 4880.25 30.23 74.00 -43.77 -9.32 \Y PK
4 4876.85 27.19 54.00 -26.81 -9.32 \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 = Emission Level — Limit value
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Channel

TX Channel 39

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency Emission Liri Margin Correction Antenna
No. Level Factor : Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4959.30 32.77 74.00 -23.02 -9.23 H PK

2 4961.00 27.36 54.00 -8.84 -9.23 H AV

3 4960.15 42.46 74.00 -40.96 -9.23 V PK

4 4961.00 37.21 54.00 -26.21 -9.23 V 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 = Emission Level — Limit value

BLE-Ant 2

Below is the worst test data

Channel TX Channel 0
Frequency Range 1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin corEslan Ant
No. q y Level 9 Factor n en_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4804.60 30.53 74.00 -43.47 -9.42 H PK
2 4804.60 27.45 54.00 -26.55 -9.42 H AV
3 4804.60 30.53 74.00 -43.47 -9.42 \Y PK
4 4804.60 27.25 54.00 -26.75 -9.42 \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 = Emission Level — Limit value
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Channel

TX Channel 19

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin Correction Ant
No. q y Level 9 Factor ntenna Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4880.25 30.71 74.00 -43.29 -9.32 H PK
2 4880.25 27.01 54.00 -26.99 -9.32 H AV
3 4880.25 32.03 74.00 -41.97 -9.32 V PK
4 4876.85 28.57 54.00 -25.43 -9.32 \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 = Emission Level — Limit value

Channel

TX Channel 39

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin cerssien Ant
No. q y Level 9 Factor n en_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4959.30 31.87 74.00 -42.13 -9.23 H PK
2 4961.00 27.83 54.00 -26.17 -9.23 H AV
3 4960.15 32.18 74.00 -41.82 -9.23 \Y PK
4 4961.00 27.73 54.00 -26.27 -9.23 \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 = Emission Level — Limit value
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4.6 Conducted Emission Measurement

4.6.1 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.

4.6.2 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.

4.6.3 Deviation from Test Standard

No deviation.
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4.6.4 Test Setup

/ Vertical Ground
Reference Plane / Test Receiver

D — L1
o O O O
40cm EUT _ fdocoo
80cm
IL|SNh
Ll Ll Ll

\ Horizontal Ground
Reference Plane

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

IH

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

4.6.5 EUT Operating Conditions

Same as 4.1.6.
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4.6.6 Test Results

Working While Worst case

Quasi-Peak (QP) /

Phase Line (L Detector Function
L) Average (AV)
Test Plot:
Location: Conduction 1 Date: S25/2020 Time:  10:55:01 AM Phase L1
Temperatuer (G): 23 Humidity {(%): 53 Approved by:
dBuY Test Standard: FCC Part 15 Class B
1 PK Trace [~
S QP Limit [~
i AV Limit [~
nz
™ 4

.II;':
o Ty p e 5 W P T 0 {_,-'\-
T ' .
WL el "-"Pﬂ Vi Ol .
=B
0
10
i 2 MK Value
T
015 1.00 10.00 30.00
MHz VT34
Frequency | Corr Reading Emission Limit Margins Motes
Factar dBuV dBu dBuV dB
Mo. MHz d8 Q@ AV QF AV QP AV QP AV
1 0. 15000 9B3 5303 3374 6288 4357 8400 5600 -314 1243

+2 0. 16584 984 5330 3608 6314 4502 @518 5518 -204 -9.28

018301 985 4351 M83 5338 3178 8361 5391 1085 -2213

D.21647 982 4507 2634 54380 3816 8285 5285 -BODE -16.79

3
4

g 044325 970 3004 2018 4084 2080 5T 47.00 -18.28 -17.11
g 1.83283 972 2741 1822 3713 2704 A 46.00 -19.87 -18.06

REMARKS:
. Q.P. and AV. are abbreviations of quasi-peak and average individually.

. The emission levels of other frequencies were very low against the limit.

1

2

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss
5

. Emission Level = Correction Factor + Reading Value.
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Quasi-Peak (QP) /
Phase Neutral (N Detector Function
(N) Average (AV)
Test Plot:
Location: Conduction 1 Date: 22502020 Time:  10:51:16 AM Phase N
Temperatuer () 23 Humidity (%): 53 Approved by:
dBul Test Standard: FCC Part 15 Class B
00—
PE Trace [
QP Limit [~
AV Limit |~
' 2
T
B Wt —-
Fl'_ | -
R T
[P, W
40 LT A o
L] \ ] K - e |}
Larl Y I Tk Y S I ot N
ol d el IIIILF f‘-\-'““' bl L Iﬂ' -'q_\_.-h"..rvr-q_l'._,"""‘ P
i
10
© 2 MK Value
T
0.15 1.00 1000 30.00
MHz X
Frequency | Corr. Reading Emission Lirmit Margins Motes
Factor dBu dBu' dBu¥ dB
No. MHz ¢B QF AV QP AV QF AV QP AV
+1 0.15000 984 5HILTS 314 6159 4095 @800 5600 441 1502
2 0. 168855 982 5010 3118 5882 4101 G488 54838 -506 1387
3 0200483 9.TF 4719 1486 5698 2478 G3.56 5358 -8.60 -28.80
4 0.25186 983 3869 13.56 4652 2338 @170 5170 1519 -28.32
5 0.28487 9.B6 3219 10.76¢ 4205 2062 @038 5039 -18.35 -29.78
B 0458488 9.B4 IBBE 1484 3070 2MBE 5871 4671 1702 -I22

4.7 Radiated Restricted Band Edge Measurement
4.7.1 Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC partl5,

must also comply with the radiated emission limits specified in Section 15.209(a).
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Frequency Frequency Frequency Frequency
(MHz) (MHz) (MHz) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 - 5.15
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 - 85
4.17725 - 4.17775 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 74.8 - 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 - 145
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 - 21.4
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 @)

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
[MHZz] [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

N o g s~ w DR

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)

8. 1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

9. 2. RBW =1MHz

10. 3. VBW; If the EUT is configured to transmit with duty cycle = 98%, set VBW = 10 Hz.
11. If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.

12. 4. Detector = Peak
13. 5. Sweep time = auto
14. 6. Trace mode = max hold

15. 7. Trace was allowed to stabilize

4.7.4 Test Setup

For Radiated emission above 1GHz

Ant, Tow.gr

EUT& Im
Support Unlts |

Turn Table D “

1-4m
Variable

/

/

Absorber
1500"4 il li f\/W'f /(’\f\/\i\

Ground Plane

Test Receiver
.

N
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4.7.5 Test Results

Test Plot-Ant 1

802.15.4-2405MHz/ Horizontal

Test Graph
" F :ZZ 30 |-'_A.l.:| B Hix .-\.|.|:
100
) E—
]
o
-
[
L
20} = - - 4
10
ol 1 1 1 1 1 1
ZANG rac Foch 2335 LHG Z A5G 2. P Tc] P ] 239G 246 241G
FrequencyiHz]
o OF Dukck ® A Dukio
Fremq. Bmading Levwal Limit Margin | H=ight Angle
"o, . Polazity Detector
[HMH=] [dBupY/ m] :d3-|.|."_-'_.":rn] [dBpV/m] [dB] [cm]
1 Z3Z8.4600 52.37 57.16 T4.00 16.B4 175 3186 Horisontal PR
2 Z390.0000 25.74 S0.66 T4.00 23 .34 175 240 Horisontal PR
3 Z405.0300 100.75 105.70 T4.00 —-31.70 1735 2186 Horizomntal PR
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Test Graph
"o
100
E
]
o
s
5
a
-
o . . . é . é
2ANG 225 23¥5 e bl Z 356G 2= e 238G 2.5 241G 241G
FrequencyiHz]
o OF Dok & A% Dalecio
Freg. Reading Lewel Limit Margin | Height Angle
HO. ~ Polarity Deteactor
[MH=] [dBpY/m] [dBpV/m] [dBp¥im] [dB] [cm] c
1 2329 _2€00 28.30 53.05 54.00 0 .81 175 Zga Horisonsal A
2 2280.0000 38.34 43_2¢6 10.74 175 Zga Horisonsal A
2 2404, 100.27 los.z22 -51.22 1E5 242 Horisonsal AT
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Test Plot-Ant 1

802.15.4-2405MHz / Vertical

Test Graph

. =:| cBe Lo PRI eticaly
100
EO}-
= m
= i i i
g :
= LTy | I vy —_— i T j_. ol i bl e
] |
3 40 t
- H |
- T 1 T T
10 i {
o ! H H | | | | |
e R Z323 23335 PRt ) 2353 MG 233 238G 2 aG
FreguericyiHz]
o OF Dk ® AV Dokck
Freqg. Reading Lewel Limit Margin | Height Angle
RO. ~ Polaxity Detector
[MH=] [dBpV/m] [dBpW,/m] [dBpV  m] [dB] [em]
1 2358.70350 46.84 S1.70 74.00 22.30 l€5 72 Wertical ER
2 2390.0000 44.04 48.96 74.00 25.04 175 Z15 Wertical ER
3 2404 . 9800 80.353 85.48 74.00 -21.48 175 Z15 Vertical ER
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1]

FCC Bandedon A% ' efical)

L rwad jE ]

o 1 1 1 i i i i i ]
3G 2323 Z3x5 233 2363 MG 233 235 23 241G
FrequenayiHz]
o OF Delecior & AV Delecior
Freg Reading Level Limit HMargin | Height Angle
"O. . Polarity D=tactor
[HH=] [dBEV/m] :-:131.|."."_-":rn] [dBpVm] [dB] cm] oo
1 Z22ZB.B550 38.55 43.78 54_00 10.22 175 152 Vertical AT
2 Z290.0000 25.15 40.11 54_00 13 .E8 155 24 Vertical AT
3 Z405.2750 B9.56 B2.51 54_00 —40.81 175 Z42 Vertical AT
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Test Plot-Ant 1

802.15.4-2480MHz / Horizontal

Test Graph
" EC Bandedge FEHoixorial
100
il
o -
= T
z
g
L
a
= A0
| .
-
10
ol ] 1 ] ] ]
ZATEG 248225 P le] ZABBSEG 242880G 491G 240326 2408406 2R ZREEs
FrequencylHz]
© OF Dukcio ® AV Dalaic
Freqg. Reading Lewvel Limit Margin | Height Angle
HO. Polarity Dete=ctor
[MH=] [dBpV/m] [dBpV/m] dBpV,/m] [dB cm]
1 2478.5532 A7.33 21 T74.00 -1lEB.41 175 238 Horisonsal PR
2 2483 .5000 52.18 .27 T74.00 1€.72 175 Zs0 Horisonsal PR
2 Z4E3.851€ 54.55 o8 T74.00 13.82 175 238 Horisonsal PR
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Test Graph
(0] - . I CC Bandedge AWHofzonial .
100 ! !
E
S
[
o8
]
L]
]
0 1
o ] ] ] ] ]
ZATEG 2AHI2G 2aAzAE ZABEBEG 243880 R L] 2453206 2408456 ZAOTEG 2 REEE
Frenuency{Hz]
o OF Dakecic ® A Dulkcio
Freqg. Reading Level Limit HMargin | Height Angle
"O. . Polarity Detactor
[HH=z] [dBp¥V/m] | [dBp¥/m] | [dBu¥V/m] [dB] [cm] c
1 Z4E0.0372 B7.43 B2.51 54._00 -3E.51 175 23z Horisontal AV
2 Z4E3_5000 27.64 52.73 54._00 1.27 175 Zpg2 Horisontal AV
3 Z4E3.8232 28.37 53.42¢6 54.00 0.54 175 zZgz Horisonsal AV
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Test Plot-Ant 1

802.15.4-2480MHz/Vertical

Test Graph

" . . . FCC Bandedges PEMAVEcal
100
o] I—
= T
3 e
g
L -
-]
= 40
] ORSRSSSSNRSIUIES BUUUNINS WU
10
al I I I I I
ZATEG 248325 ARG ZABBEG 242880 491G 240326 2408406 NG ZREs
Frequency{Hz]
o OF Dukck ® AV Dukecic
Fremq. Beading Lewal Limit Margin | Height Angle
RO. ~ Polaricy Detector
[MH=] [dBp¥/m] [dBp¥/m] [dBpu¥/m] [dB] [em]
1 Z4B0.03€1 76.38 Bl.46 T4.00 =7 .48 155 271 Vertical PE
2 Z4B3.5000 44 _ 80 49.8% T4.00 24.11 1ES 69 Vertical PE
2 Z4B32.08047 46.7E 51.85 T4.00 22.15 155 271 Vertical PE
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"o - . - FCC Bandedge AvVivercall .
]
- - ;.
E [
= i
o H
=
= 1
B A H H
3
al I I I I I
ZATEG 248223 PR - ElE] ZABGES 2432880 249G 2403206 240645 ARG s
FremuencyHz]
o OF Dokl AV Dok
Freq. Emading Level Limit Margin | Height Angle
"o ~ Polarity Detector
[MH=] [dBpV/m] [dBp¥/m] [dBpVim] [dB] [cm] T
1 2479 8055 BO0.397 -26.87 165 Za2 Vertical A
2 24B3.5000 42 _13 175 Z15 Vertical A
2 24841226 45._98 -0g g.02 1535 z328 Vertical A
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Test Plot-Ant 2

802.15.4-2405MHz/ Horizontal

Test Graph

1o

FCC Bandedos F Kl Horizonta

:E
o
o=
]
]
S0 4
0 1
10— 1
ol ] ] ] ]
rchie! 2323 2.3¥3 233 231G 2.5 243 244G
o OFDelecior & AW Delecior
Freg. Reading Level Limit HMargin | Height Angle
"O. ~ Polarity Dete=ctor
[HH=] [dBpVim] :d3'|.|."."_-":rn] [dBp¥/m] [dB] [cm]
1 S0.85 55.66 74.00 13.24 175 3] Horisonsal PR
2 25.13 50.05 74.00 23.85 264 Horisonsal PR
2 88.15 103.14 74.00 -28.14 264 Horisonsal PR
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" zoria
100
E
=
[
o8
]
-]
]
ZANGE 232G 23¥5 23z 2355 PR 241G
FrequencyHz|
@ QF Dakecio & AV Dukacio
Freqg. Reading Lewel Limit Margin | Height Angle
"o } Polarity Detector
[MH=] [dBpV/m] [dBpV/m] | [dBpV.,/m] [dBE] [cm] T
1 23Z29.0700 45.66 50.435 54.00 3.55 288 Horisonsal A
2 Z2350.0000 37.34 4z .26 54.00 11.74 175 Z886 Horisontal AT
2 Z2405.0400 87.352 102.47 54.00 —4EB .47 1735 2886 Horizontal AT
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Test Plot-Ant 2

802.15.4-2405MHz / Vertical

Test Graph

i =_l.l! B. sl PN
100
"] S S SIS SIS DU U U S S —
- + - e :
= m i H i i i !
: w | | | \‘
L | | |
3 LT y| TRy . ok ol ki & —— e
; i 1
= ELe]
| - i
0l il 1 — 1 uE
-
o i i i i i i
G 212G Z23¥5 LG Z 350G 26 FRc] 233 235 246
FrequencyHz]
© OF Dukcio ® AV Dukcio

241G

Freqg.
HO.
[MH=]

Level Height

[dBpV/m] [dB] lem

Angle

Detector

1 22BE.2E00 45.57 50.85 T4.00 23.11 175 287 Vertical PR
2 2280.0000 43 .60 48.52 T74.00 25.4B 175 141 Wertical PK
2 2404 5250 85.55 a0.94 T74.00 -16.084 175 141 Wertical PK
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Test Graph
" ::l.': B rkerde Al ' eficaly
10
@il
Bl - -
= i
= e |
m H
x 0 | i | ;f \.
a _ i
= 40 i
al ] ] ] ] ] ]
ZANG ZI2G 2335 G e o 2305 i) 138G 239G 245 241G
FrequencyiHz]
o OF Dukecio A Dukcio
Freqg. Beading Lewel Limit Margin | Heazght Angle
RO, . Polarity Detector
[MH=] [dBpV/m] [dBpV,/m] [dBu¥ /m] [dB] [em] c
1 36.73 41_E65 54.00 12.33 173 Z66 Vertical Ay
2z 36.28 41_20 54.00 12.ED 173 Za0 Vertical Ay
2 B4 .EE BES_E1 54._00 -35.61 175 168 Vertical A
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Test Plot-Ant 2

802.15.4-2480MHz / Horizontal

Test Graph

1o FCC Bandadgs FKHorzontal
1o
e -
= i
L | |
.Jh. s . —,
-] | |
T i i i i
'
20
10
o I I H I I
ZATEG 248225 PR L Ll 2 ABG5S 242880 491G 245326 240645 ZaTeG Z
FrequercyHz]
o OF Duakecio & A Dolecio
Freg Reading Level Limit Margin | Height Angle
HO. Polarity Det=ctor
[MH=] [dBuVim] :d3'|.|."."_-":rn] [dBp¥m] [dB] cm] -
1 2479 _853€ B1.07 BE&_15 74.00 -1Z2.15 155 226 Horizontal PK
2 24835000 48.10 52.15 74.00 20.E1 175 226 Horizontal PK
2 24B3.7515 50.€0 55.€5 T74.00 18.31 175 226 Horizontal PR
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Test Graph
"o T
o0
E |
- | |
o ] ]
-
= ] !
] i |
x | |
o i i i i i
ZATEG ZAH22G 2ABAG ZABGES 2 43881G 249G 24532056 2400406 ZHINEG 2
FrequencyHz]
© OF Dukecic ® AV Dulecio
Freg. Beading Level Limit Margin | H=ight Engle
RO, L Polarity Dete=ctor
[MH=] [dBpV/m] | [dBpV/m] | [4dEpV/m] [dB] [cm] T
1 Z4E0.0713 B0.3%5 BS.23 54.00 -31.43 155 240 Horisontal AT
2 Z4E3. £0.45% 45.58 54.00 g.42 155 15& Horisontal AT
2 Z4E3 . 6155 £1.04 46.13 54.00 T.B7 155 218 Horizsonsal AT
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Test Plot-Ant 2

802.15.4-2480MHz/Vertical

Test Graph
ito
ion

U Bandeidgs PEOeNall

L vl Byt

FreausrcyHz]

fi] i i i H H H
ZATES 248223 244G Z 4B6SGE 2 422BG 24985 245323

2496405

i i
ZaTEG

o OF Delecion & AV Deiecion
Freg Beading Lewel Limit Margin | Height Angle
RO, ~ Polarity Detector
[MH=] [dBuVm] [dEpV/m] [dBpWV,/m] [dB] [em]
1 2479.505% A6.21 81.2% 74.00 -17.2% 1355 Z039 Vertical PR
2 Z4B3.5000 S1.05 56.14 T4.00 17.E6 175 los Vertical PE
2 Z24B3.7002 56.36 61.45 T4.00 12.55 155 Z08 Vertical PE
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Test Graph

o T
von
3 i i
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e
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L | |
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ZATEG ZABI2G Az I ABGSES 243880 249G 24032056 240641 TG Z s
Frecuency{Hz]
o OF Dukecio ® A Dukcio
Freqg. Reading Lewel Limit Margin | H=ight Bngle
"o, . FPolarity Detector

[MH=] [dBpV/m] [dBu¥,/m] [dBuVim] [dB] [cm] T

1 2479 8811 82.04 Eg.12 54._00 -34.12 1 225 Ay
2 242 .82 48. €1 54._00 5.320 1838 224 Ay
2 22,15 48.24 54._00 5.76 155 194 Vertical ANy
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Test Plot-Ant 1
BLE-2402MHz/ Horizontal
Test Graph
"
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NG e p L] Z2AWG Z23zac 234G 138G 23873 1ImaEc 2286G 220855 24085
FrequencyfHz]
o OF Dakio & AV Dok
Freg. Reading Level Limit Margin | Height Angle
HO. o Polarity Det=ctor
[MH=] [dBpV/m] [dBp¥m] [dBpWim] [dB] [cm]
1 2217.75€8 47.25 52.02 7400 21.8E 175 285 Horisontal =
2 2200.0000 243.40 48 .32 7400 25.6E 226 Horisontal PK
2 2402 .1928 80.54 BS .49 7400 —-1ll.48 175 B4 Horisontal PK
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Test Plot-Ant 1

BLE-2402MHz/ Vertical

Test Graph
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2ANG e b ] e ] 233806 233G LITHE 23575 23TEEE 22860 230655 24080
FrequencyHz]
o OF Dukcio ® AV Dakcio
Freq. Beading Level Limit Margin | Height Bngle
HO. . FPolaxity Detector
[MH=] [dBp¥/m] [dEBpV/m] [dBpuVim] [dB] [em] -
1 2353.1203 246.38 51.24 T4.00 22.76 Zea Wertical EK
2 2200.000 50.50 74.00 23.50 ZEe8 Vertical PK
2 2402 24588 Q.57 BS5._52 74.00 =-1l1.52 B4 Vertical PK
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Z3G 230G 233045 ZamaE 238G 2INTEG 237G LI 23866
FrequencyiHz]

230650 2 40805

o OF Dakacis & A Dok

Freqg. Reading Lewel Limit HMargin | Height Angle
NO.

Pola Detector

1]
M
ol
-

[MH=] [dBpVim] [dBp¥ /m] [dBpVim] [dB] [cm]

1 221E.0940 24_€E 2045 54.00 14 55 175 277 Vertical AT
2 2390.0000C 33.53 3B8.43 15.55 175 134 Vertical AV
3 2401 .9885% 77.87 BzZ.82 54.00 —-ZB.82 165 B3 Vertical AV
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Test Plot-Ant 1

BLE-2480MHz/ Horizontal

Test Graph
110 . . FCC Bandedge PR{Honzonlal)
100
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Ll [t

ol H H H H H H |
24786 243225 243445 243565 2 456G 241G 240020 249545 2497 2 400
Frequancy{Hz)
& QP C=lecic AW Deleclor
Frag. Bzading Leveal Limit Margin | Height Zngls
HO. .. Polaricy Detector

[MH=] [dBuV/m] [dBuV,/m] [dBuV/m] [dB] [cm]
1 2480.2715 B3.75 35_88 T4_00 175 252 Horizontal DK
2 2483 .5000 4433 45_42 T4_00 155 117 Horizontal oE
3 24B84.7243 E0_18 55.27 T4_00 18.73 175 24 Hori=zontal DK
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Test Graph
110 ; . FCC Ba 1derigs AN{Horizonlal)

Lewal [y
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247AG 248225 243445 243365 2 AS3EG 24015 2483205 24954
FrequancyiHz)
& QP Cs=1ecion AW Deleclon
Freg. Eszading Level Limit Hargin | Height Zngls
RO . .. Polarity Detector

[MH=] [dBuV/m] [dBuV/m] [dBuV./m] [dE] [cm]
1 2480.0Z218 BZ .78 87._86 54 .00 —-33.86 175 251 Horizontal RV
2 2483 _5000 34 80 35._89 54 .00 1411 175 251 Horizontal RV
3 2485_6087 47 .64 52.73 54 .00 1.27 155 4 Horizontal YY)

Report No.: LGD-ESH-P19112802B-1 Page No. 101/ 112 Report Format Verision: 6.1.1



Test Plot-Ant 1

BLE-2480MHz/ Vertical

Test Graph
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Frequansy{Hz|
@ QP Delecion W AN Delacion
Freg. Bzading Level Limit Margin | Height Zngle
HO. Polaricy Detector
.
[MH=] [dBuV/m] [dBuV/m] [dBuV./m] [dB] [cm]
1 2475.7083 77.593 83._01 74_00 -5.01 155 252 Vercical EE
2 2483.5000 4455 4% 64 74_00 Z4 . 3% 155 152 Vertical DE
3 2484.1732 4g .40 51.45 74_00 22 .51 1g5 58 Vertical oE

Report No.: LGD-ESH-P19112802B-1 Page No. 102/ 112 Report Format Verision: 6.1.1




7228,

BUREAU
VERITAS

Test Graph
110

Leel [l

2478 24344 248365 2 AZBEC 2401G

FrequancyiHz)
& QP Cslecion AW Deleclon

Freg. Bsading Level Limit Margin | Height Zngle
HO. . Polarity Detector

[MH=] [dBuV/m] [dBuV/m] [dBuV./m] [dE] [cm]
1 2473_.5905%¢ T6.81 81.89 54 .00 -27.89 1&5 255 Vertical YY)
2 24835000 34 .25 35 34 54 .00 14 &6 1&5 oz Vertical YY)
3 2487.0112 39.58 44 &8 54 .00 9.3z 155 216 Vertical RV
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Test Plot-Ant 2

BLE-2402MHz/ Horizontal

Test Graph
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Frequencyitz]
o COF Deecior @ AW Delechor
Fremq. Re=ading Lewal Limit Margin | Height Angle
"o, Polazity Detector
[HH=] [dBuV m] :d3-|_|.‘_-'_.":rn] [dBpWVm] [dB] [cm]
1 Z3BE.5050 45.352 50.424 74.00 23.586 175 Z1l8 Horisontal PR
2 Z390.0000 43.71 48.63 74.00 25.37 155 z44 Horisontal PR
2 2402 . 2100 a4 .37 B9 .52 7400 -15.52 173 238 Horizontal PR
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Test Graph
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NG Z3¥5 230G 2 366 235 2313 2385 2395 246 241G
FrequencyfHz]
o OF Dakio AV Dok
Freg. Reading Lewvel Limit Margin | Height Engle
HO. L Polarity Detector
[MH=s] [dBEV/m] [dEpV/m] [dBu¥/m] [dB] [cm] T
1 Z3BE. 36.61 41 .52 12 .48 133 44 Horizontal AT
2 2380.0000 35.32 40.24 13.76 165 220 Horizontal AT
2 2401 .9130 84.10 BE9.03 54 .00 -35.05 173 212 Horizontal AT
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Test Plot-Ant 2

BLE-2402MHz/ Vertical

Test Graph
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FrequencyfHz]
o OF Duakecio L] Dalecic
Freg. Reading Level Limit HMargin | Height Angle
HO. . Polarity Det=ctor
[MH=] [dBpV,/m] [dBp¥/m] [dBEuV/m] [dB] [cm]
1 22B8.E500 25.5€6 50.88 74.00 23.12 48 Vertical PR
2 2350.0000 23.535 48.47 74.00 25.53 212 Vertical PE
3 72.32 77.27 74.00 -3.27 154 Vertical PR
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Test Graph
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FrequencyiHz]
o OF Dkl ® AV Dukecio
Freqg. Beading Lewel Limit Margin | Height Angle
il . Polarity Detector
[HH=] [dBuV,/m] :d3-|.|."_-'..":rn] [dBpW¥, m] [dB] [cm] o
1 22B8.32350 36 .67 41 .58 5400 12.41 238 A
2 2200. 0000 5.71 40.€3 5400 13.37 117 A
2 2401 .8300 71.35 76.30 5400 -2Z2.20 175 181 Vertical AR
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Test Plot-Ant 1

BLE-2480MHz/ Horizontal

Test Graph
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FremuencyHz]
© QF Dukck ® AV Culecio
Freqg. Bmading Levwel Limit Margin | Height Angle
"o, ~ Polazity Detector
[MH=1] [dBuV,/m] :d3'|.|."'."_-"m] [dBpVm] [dB] [cm]
1 2479 6525 80.7% T4_00 -21.87 175 laz Horizontal PR
2 Z24E2.5000 22.17 165 184 Horizontal PR
2 24E2.9763 T4.00 20.02 175 58 Horizontal PR
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Test Plot-Ant 2

BLE-2480MHz/ Vertical

Test Graph
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Test Graph
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Freg. Reading Lewvel Limit Margin | Height Angle
HO. Polarity Det=ctor

[MHs] [dBpV/m] [dBp¥/m] [dBu¥m] [dB] [cm] T

1 24798531 78.45 B2.53 54.00 -20.52 1E5 Z16 A
2 2483 . 4802 42 _89 47 .98 54.00 €.02 188 B2 A
2 2483 .737€ 3726 42 .35 54.00 11.65 188 52 A
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5 Pictures of Test Arrangements

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