BUREAU
VERITAS

FCC Test Report

Report No.: BUMK-ESH-P20122218B-2
FCC ID: 2ANTYBO0040
Product: Smart Door Lock
Model: 2354X
Received Date: Dec.29, 2020
Test Date: Dec.29, 2020 to Jan.11.2021

Issued Date: Jan.12.2021

Applicant: HAMPTON PRODUCTS INTERNATIONAL CORP.

Address: 50 Icon, Foothill Ranch CA 92610-3000 USA

Manufacturer: Taiwan Fu Hsing Industrial Co., Ltd.

Address: No.88, Yucai Rd., Gangshan Dist.,Kaohsiung City 820, Taiwan R.O.C.

Issued By: BUREAU VERITAS ADT (Shanghai) Corporation

Lab Address: No. 829, Xinzhuan Road, Shanghai, P.R.China (201612)

¢ [ACCREDITED

\ Test Lab
Dedy 1™ Cert 2343.01

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification. The report
must not be used by the client to claim product certification, approval, or endorsement by TAF or any government agencies.

Report No.: BUMK-ESH-P20122218B-2 Page No. 1/ 60 Report Format Version: 6.1.1




BUREAU
VERITAS

Table of Contents

Release CoNtrol RECOI........ooiii i 4
1 Certificate of CONfOIMILY ...cooii i 5
2 SUMMArY Of TESt RESUILS ... 6
2.1 TESEINSITUMENTS ...ttt ettt e ettt e e e ettt e e b et e e e et eenab e e e e e e e ensnna s 7
2.2 MeasuremMent UNCEITAINTY ............uuuuueiiiiiiiiiiiiii s 8
2.3 MOIfICAtION RECOIM .....uiiiiiiiiiiiiiiiiti s 8
3 General INfOrMEALION.......ooi i 9
3.1 General DeSCHPLON OF EUT ... ...t s 9
3.2 DeSCriPtioN Of TESE MOUES .....uuutiiiiiiiiiiiiiiiiitt s 10
3.2.1 TeSt MO APPIICADIIITY: ....uuueeiieiiiiiiitiee s 11
3.2.2 TESE CONAITION: L.ttt s 12
3.3 Description Of SUPPOIT UNItS........uuuuiiiiiiiiiiiiiiiiiii s 13
3.4  General Description of Applied Standards ...........cooeveuiiiiiiie e e 13
4 Test Procedure and RESUILS .........oiiiiiiiiiieee et e e e e s e e e s 14
4.1  AC Power ConduCted EMISSION.........uuriiiiiieeiiiirieee et e e e e e e e e e e e e e e e e 14
I A I 1 SRR 14
4.1.2 TESE PrOCEUUIES ....ceiiieiiiiieteee ettt e ettt e e e s e e et e e e e s e e et e e e e e e s s s rn e e e e e e e e s e nnnnnnnees 14
4.1.3 Deviation from TeSt StANCAN. ..........ocurrriiiieee e e e s e e e e s 14
O 1 =Tt T (1 o N 15
4.1.5 EUT Operating CONAItIONS.........uiiii it e ettt e e e e e e et s e e e e e e et e e e e e e e e eeaaa e e e eeeearennnneaeas 15
4.1.6 TESE RESUILS ...ttt e e e e e e r e e e e e e e e s b e e et e e e e e e e rrr e e e e e e e e e nnrrneees 16
4.2 Minimum 6dB BaNOWIGLN..........cooiiiiiiiiii et e e e 17
0 A I 1 RSP 17
O 1 =T 0= (1 o N 17
4.2.3 TESE PrOCEAUIES ....ceiiieiii ittt ettt e e e e s ettt e e e e s e b bbb et et e e e e e e s nnbben e e e e e e e s e nnnnnnneeas 17
4.2.4 Deviation Of TeSt StANCAI. .......ccciiiiiiiiiiii e e e e e s s r e e e e e e e annnneees 17
.25 TESE RESUILS ...ttt e e e e e e et e e e e e e s e et e e e e e e e r e e e e e e e e e nnnrneees 18
4.3 CoNAUCE OULPUL POWET .. ..ot 21
e 5 A I 41 RPN 21
R B [T AR ST =1 (| o F PSP UPPP T TUPPTIN 21
4.3.3 TESE PrOCEUUIES ...ceiiiiiii ittt ettt e e e e ettt e e e e e ek bbb et e e e e e e e s nnbb b e e e e e e e e e aannnnnneeas 21
4.3.4 Deviation Of TeSt StANUAN. ......cccceiiiiiiiiiii et e e e e e s r e e e e e e e e s nneenees 21
4.3.5 TESE RESUITS ... 22

Report No.: BUMK-ESH-P20122218B-2 Page No. 2/ 60 Report Format Version: 6.1.1




BUREAU

4.4 POWET SPECIIAI DENSILY ....ci i 25
o O o SR 25
A [T BT U o F PP PTPTT 25
A.4.3 TESE PrOCEUUIES ... i 25
4.4.4 Deviation of TeSt STANTArd.........cooiiiiiiii 25
AA5 TeSE RESUIS .. 26
4.5 Conducted Band EAQGES MEASUIEMENT ......coiii i 29
0t O T o PR 29
T [T BT U o F PP PSSP PPPTT 29
A.5.3 TSt PrOCEUUIES ... 29
4.5.4 Deviation of TeSt STANaArd.........coooiiiiiiii 29
AB5.5 TeSE RESUIS ..o 30
4.6  Conducted SPUriOUS EMISSIONS......ccoiiiiiiiieieeee e 33
N 70 3 3 S OO PPROT PP OPPRP PPN 33
T 1 =T T (1 o N 33
4.6.3 TESE PrOCEUUIES ....ceiiie ittt ettt e e e e e et e e e e e e e et e e e e e e s e e e e e e e s e nnnnnnees 33
4.6.4 Deviation Of TeSt StANUAN. .........coiiiiiiriiiie e e e e e e e e 33
4.6.5 TESE RESUILS .. .eiiieiiiiie ettt e e e e et et e e e e e e e e e e e e e e e e e e e e s 34
4.7  Emissions in restricted frequenCy Dands...........ooovuuiiiiii i 41
A R =2 G I o ] PP PPT PP 41
4.7.2 TeSt ProCedure REFEIENCE........iiiiiii ittt e e e e e e e e e e e e e 42
4.7.3 TESE PrOCEUUIES ....ceiiieiii ittt ettt e e e e e e e et e e e e e e bbb et e e e e e e e s nnbbn e e e e e e e e e e annnnnneeas 42
O =Tt = (1 o N 43
A.7.5 TS RESUILS ...ttt e e e e e e et e e e e e e e bbb e et e e e e e e e s e e e e e e e e e e nnrrneees 44
4.8 Radiated EmMIiSSION MEASUIMEIMENT........uuuiiiiieeiiiiiiiiiie e e e e e ettt e e e e e e e e e e e e s s r e e e e e e s e snnneneees 49
0 R N 111 PO P PP PEPPPPPPPP 49
4.8.2 TESE PrOCEUUIES ...coiiieiiiiiit ettt e e e e s e et e e e e e e e bbb et et e e e e e e s nnbben e e e e e e e e e nnnnnnneeas 49
4.8.3 Deviation from TeSt StANCAN. .........oocuuriiiiiieee e e e e s r e e e e e s e nnnnnees 50
R A [ =T BT = U | o J PP UPPPPPTTTTRR 51
4.8.5 EUT Operating ConditioNS.......ccooiiiiiiiii e 52
4.8.6 TESE RESUILS ...ttt e e e e e e ettt e e e e e e b bbb e e et e e e e e e e n b e e e e e e e e e e e nnnrreees 52
5 Pictures Of TESt ArTANGEMENES .. ..uuuuiiiiiiiiiiiiiiii e e s 60

Report No.: BUMK-ESH-P20122218B-2 Page No. 3/ 60 Report Format Version: 6.1.1




BUREAU
VERITAS

Release Control Record

Issue No.

Description

Date Issued

BUMK-ESH-P20122218B-2

Original release

Jan.12, 2021

Report No.: BUMK-ESH-P20122218B-2

Page No. 4/ 60

Report Format Version: 6.1.1




1 Certificate of Conformity

Product: Smart Door Lock
Brand: --
Model: 2354X
Applicant: HAMPTON PRODUCTS INTERNATIONAL CORP.
TestDate: Dec.29, 2020 to Jan.11.2021

Standards: 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.

Prepared by : YMM , Date: Jan.12.2021

Yuan ZHANG

Project Engineer

Approved by : (b" . ! | , Date: Jan.12.2021
:1__‘.«;_ e A —~ 1
Y Daniel SUN~

\EMC Lab"Manage;rl‘?!,
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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 NA Note
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) Condl\L;Icted Band Edges PASS Meet the requirement of limit.
easurement
15.247(d) Conducted Spurious Emissions PASS Meet the requirement of limit.
15.247(d) Emissions in Le;;g(;ted frequency PASS Meet the requirement of limit.
15.205/
15.209/ Radiated Emissions Measurement PASS Meet the requirement of limit.
15.247(d)

Note: The wireless function will not work while the EUT is charging.
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2.1 Test Instruments
Equipment Manufacturer Model No. Serial No. | Last Cal. Next Cal.
Hybrid Antenna(SMHz- | g o sbeck | VULBO168 | E1A1012 | Jul.29,20 | Jul.2s, 22
1.5GHz)
Horn Antenna(1GHz -18GHz) | Schwarzbeck | BBHA9120D E1A1017 | Aug.25, 20 | Aug.24, 22
Double Ridge Horn

Antenna(18G-40G) COM-POWER AH-840 E1A1040 | Jul.15,20 | Jul.14, 22
Pre-Amplifier(100kHz-1.3GHz) Agilent 8447D E1A2001 | Apr.20,20 | Apr.19, 21
Pre-Amplifier(0.5GHz-18GHz) EMCI EMC184045SE | E1A2009 | Jul.06,20 | Jul.05, 21
Pre-Amplifier(18GHz-40GHz) EMCI EMCO051845SE | E1A2008 | Jul.06,20 | Jul.05, 21
EMI test recerver R&S ESR7 E1R1005 | Apr.20, 20 | Apr.19, 21
Spectrum Analyzer Keysight N9030B E1S1003 | Jul.23,20 | Jul.22,21
Spectrum Analyzer Keysight N9020A E1S1004 | Mar.03, 20 | Mar.02, 21
EMI test recerver R&S ESCS30 E1R1001 | May.12, 20 | May.11, 21
LISN R&S ENV216 E1L1011 | May.12, 20 | May.11, 21
Humidity&Temp Tester Baolima WS508 E1H1011 | Apr. 03,20 | Apr. 02, 21

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

Test Software ADT ADT—C:? i\l D_V7 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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2.2 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
Product Smart Door Lock
Brand -
Test Model 2354X
Model Difference -
Power Rating Powered by battery

Modulation Type GFSK

Modulation Technology Bluetooth Low Energy 4.2&5.0

Operating Frequency 2402MHz ~ 2480MHz
Number of Channel 40
Antenna Type PIFA Antenna

Antenna Connector --

Antenna Gain High Ant;3.38dBi; Low Ant:2.71dBi

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

2. The EUT is matched with two different gain antennas. In addition to the different gain and
material (one metal + bracket, the other is FPC + bracket), other characteristics of the antenna
are almost the same. They are all PIFA antennas.
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3.2 Description of Test Modes
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 21G RE < 1G PLC APCM
- N N - 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.

X For different antenna gain, select high gain antenna for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0, 19, 39 GFSK

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).

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

EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0 GFSK
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Power Line Conducted Emission Test:

[] 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).

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

EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0 GFSK

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).

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

EUT
AVAILABLE TESTED MODULATION
CONFIGURE MODE
CHANNEL CHANNEL TYPE
MODE
- BLE 0to 39 0,19, 39 GFSK
3.2.2 Test Condition:
Applicable to Normal Environmental Conditions Normal Input Power
RE 2 1G 23deg. C, 58%RH Powered by battery
RE < 1G 23deg. C, 58%RH Powered by battery
PLC 23deg. C, 58%RH NA
APCM 25deg. C, 60%RH Powered by battery
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3.3 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 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

D — L1

40cm

EUT
|

|LISNh ‘
|

\ 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.

IH
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4.1.6 Test Results

Not applicable. The wireless function will not work while the EUT is charging.
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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
Channel DTS BW _ .
Test Mode | Antenna [MHz] [MHz] FL[MHZz] FH[MHZ] Limit [MHz] | Verdict
2402 0.760 2401.680 2402.440 >=0.5 PASS
BLE_1M Antl 2440 0.800 2439.648 2440.448 >=0.5 PASS
2480 0.608 2479.720 2480.328 >=0.5 PASS
2402 1.560 2401.244 2402.804 >=0.5 PASS
BLE_2M Antl 2440 1.612 2439.192 2440.804 >=0.5 PASS
2480 1.504 2479.304 2480.808 >=0.5 PASS
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BLE_1M_Antl_2402

B Keysight Spectrum Anslyzer - Swept SA
RL

‘Center Freq 2.402000000 GHz o #Avg Type: RMS
- ™ Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB
) AMkr3 760 kHz]
Ref Offset 8.96 dB .
Ref 20.00 dBm 0.456 dB|

Center Freq
2.402000000 GHz|

Span 4.000 MHz|
E #VBW 300 kHz Sweep 1.000 ms (1001 pts)|

G STATUS

B Keysight Spectrum Analyzer - Swept SA
AL 5

Center Freq 2.440000000 GHz #Avg Type: RMS
e Wide — o Trig: Free Run Avg|Hold: 100/100
1FGain:Low #Atten: 30 dB

o AMkr3 800 kHZ
+f Offset 8.85 dB -
Ref 20.00 dBm -0.262 dB]

Center Freq

Center 2.440000 GHz Span 4.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts);

MKF| MODE TRC SCL X
2439 648 GHz
2.440 136 GHz

BLE_1M_Ant1_2480

B Keysight Spectrum Anslyzer - Swept SA
T ENSEIN L 10:59:16 PMJan 12. 2021
Center Freq 2.480000000 GHz #Avg Type: RMS TRACE I

TG Wide —r- Trig: FreeRun Avg[Hold: 100/100
IFGain:Low #Atten: 30 dB

i AMkr3 608 kHZ]
Ref Offset 8.85 dB
Ref 20.00 dBm -0.269 dB

Center Freq
2.480000000 GHz|

StartFreq
2.478000000 GHz|

Span 4.000 MHz|

E #VBW 300 kHz Sweep 1.000 ms (1001 pts)|
1 2.479 720 GHz | -0.878 dBm
| g 2.480 060 GHz 5.318 dBm
4
5
]
i
]
9
10
1
hisa ST
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BLE_2M_Antl_2402

B Keysight Spectrum Anslyzer - Swept SA
RL

lu ENSEIN L 10:48:01 PMJan 12, 2021
Center Freq 2.402000000 GHz #Avg Type: RMS TRACE I
5 ™ Trig: Free Run Avg[Hold: 100/100
#Amen: 30 dB
0o AMkr3 1.560 MHZ]
Ref Offset 8.96 dB
Ref 20.00 dBm 0.001 dB}

Center Freq
2.402000000 GHz|

Span 4.000 MHz|
E #VBW 300 kHz Sweep 1.000 ms (1001 pts)|

2.401 244 GHz |
2402 516 GHz

B Keysight Spectrum Analyzer - Swept SA
AL 5

#Avg Type: RMS

Avg|Hold: 100/100

Center Freq 2.440000000 GHz
o e e Trig: Free Run

IFGai

of Offset 8.85 dB 3
Ref 20.00 dBm 0

Center Freq

Center 2.440000 GHz Span 4.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts);

MKF| MODE TRC SCL X Y
1 2439 192 GHz | 4416 dBm.
2.439 996 GHz 2.358 dBm

BLE_2M_Ant1_2480

B Keysight Spectrum Anslyzer - Swept SA
[

‘Center Freq 2.480000000 GHz o #Avg Type: RMS
THo e o Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
A AMKr3 1.504 MHZ
Ref Offset 8.85 dB pp
Ref 20.00 dBm 0.303 dBj

Center Freq
2.480000000 GHz|

StartFreq
2.478000000 GHz|

Span 4.000 MHz|

E #VBW 300 kHz Sweep 1.000 ms (1001 pts)|
1 2.479 304 GHz | -5.036 dBm
| g 2.479 988 GHz 1.293 dBm
4
5
]
i
]
9
10
1
hisa ST
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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

SPECTRUM

EUT Aftenuator | 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.
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4.3.5 Test Results
Channel _ .

Test Mode Antenna [MHz] Power [dBm] Limit [dBm] Verdict
2402 7.61 <=30 PASS

BLE_1M Antl 2440 8.1 <=30 PASS
2480 7.26 <=30 PASS

2402 6.07 <=30 PASS

BLE_2M Antl 2440 6.52 <=30 PASS
2480 5.56 <=30 PASS
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BLE_1M_Antl_2402

B Keysight Spectrum Anslyzer - Swept SA

RL L
Center Freq 2.402000000 GHz #Avg Type: RMS
NO: Fast —+- Trig: FreeRun Avg[Hold: 100/100

|Er,m-uw #Atten: 30 dB
a L R 16 75 GHz

Ref Offset 8.96 dB
Ref 20.00 dBm 612 dBm

Center Freq
2.402000000 GHz|

StartFreq
2393000000 GHz|

Stop Freq
2.405000000 GHz,

CF Step
600,000 kHz|
Auto

Center 2.402000 GHz Span 6.000 MHz|
#VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

BLE_1M_Antl_2440

vg Type: RMS
o Trig: Free Run Avg|Hold: 100/100

Center Freq 2.440000000 GHz
B ) #Atten: 30 dB

Fast -
IFGain:Low

Ref Offset 8.85 dB Mkr1 2.4
Ref 20.00 dBm

Center Freq
2.440000000 GHz

StartFreq
2.437000000 GHz|

Stop Freq
2.443000000 GHz,

CF Step
600.000 kHz|
Auto

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

BLE_1M_Ant1_2480

#Avg Typs: RMS
Bhoraet o Trig: FreeRun Avg|Hold: 100100
\FGain-Low #Atten: 30 dB
a Mkr1 2.479 971 50 GHz|
Ref Offset 8.85 dB -
Ref 20.00 dBm 7.256 dBm

Center Freq
2.480000000 GHz|

StartFreq
2.477000000 GHz|

Stop Freq
2.483000000 GHz,

CF Step
600,000 kHz|
Auto

Center 2.480000 GHz Span 6.000 MHz|
#VBW 6.0 MHz Sweep 1.067 ms (8001 pts)
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BLE_2M_Antl_2402

B Keysight Spectrum Anslyzer - Swept SA
RL 1

Center Freq 2.402000000 GHz #Avg Type: RMS
BNO: Fast - Trig: FreeRun Avg[Hold: 100/100

IFGain:Low #Atten: 30 dB
a Mkr1 2.401 525 25 GHz
Ref Offset 8.96 dB

Ref 20.00 dBm 6.066 dBm

Center 2.402000 GHz Span 6.000 MHz|
#VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

Center Freq
2.402000000 GHz|

StartFreq
2393000000 GHz|

Stop Freq
2.405000000 GHz,

CF Step
600,000 kHz|
Auto

BLE_2M_Antl_2440

B Keysight Spectrum Analyzer - Swept SA
AL

vg Type: RMS
e Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB

Center Freq 2.440000000 GHz
PNO: Fast
IFGain:Low

Ref Offset 8,85 dB
Ref 20.00 dBm

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

Center Freq
2.440000000 GHz

StartFreq
2.437000000 GHz|

Stop Freq
2.443000000 GHz,

CF Step
600.000 kHz|

Auto

BLE_2M_Ant1_2480

B Keysight Spectrum Anslyzer - Swept SA

#Avg Typs: RMS
PNo: Fast - Trig: FreeRun Avg|Hold: 100100
\FGain-Low #Atten: 30 dB
AKr 4 43 2
Ref Offset 8.85 dB Mkr1 2.479 5-1.; 25 GHz|
Ref 20.00 dBm 5.564 dBm

Center 2.480000 GHz Span 6.000 MHz|
#VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

Center Freq
2.480000000 GHz|

StartFreq
2.477000000 GHz|

Stop Freq
2.483000000 GHz,

CF Step
600,000 kHz|
Auto
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4.4  Power Spectral Density
4.4.1 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: 3kHz < 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

Test Mode Antenna C[ﬁﬂgf ! PSD[dBm/3kHz] Limit[dBm/3kHz] | Verdict
2402 -6.21 <=8 PASS

BLE_1M Antl 2440 -5.82 <=8 PASS
2480 -6.72 <=8 PASS

2402 -11.48 <=8 PASS

BLE_2M Antl 2440 -12.08 <=8 PASS
2480 -11.98 <=8 PASS
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BLE_1M_Antl_2402

B Keysight Spectrum Anslyzer - Swept SA

RL ENSED L

Center Freq 2.402000000 GHz #Avg Type: RMS
TG Wide —r- Trig: FreeRun Avg[Hold: 100/100
IFGain:Low #Atten: 20 dB

a Mkr1 2.401 957 44 GHz|
Ref Offset 8.96 dB
Ref 18.96 dBm 205 dBm

Center Freq
2.402000000 GHz|

StartFreq
2.401240000 GHz|

Stop Freq
2.402760000 GHz,

CF Step
162,000 kHz|

=
5

Auto

Freq Offset
0 Hz|

Center 2.4020000 GHz Span 1.520 MHz|
#VBW 10 kHz Sweep 48.27 ms (1001 pts)

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.440000000 GHz
BNG: Wide ~+- Trig: Free Run

IFGain:Low #Atten: 20 dB

Ref Offset 8.85 dB
Ref 18.85 dBm

Center Freq
2.440000000 GHz

StartFreq

& 2.439200000 GHz|
g

. L L "\T“'ﬁ' \\mh.

el
-ﬂl“'I\"n{ffh'hlir‘ T W stopFreq

2.440800000 GHz

CF Step
160.000 kHz
Auto

Center 2.4400000 GHz Span 1.600 MHz|
#Res BW 3.0 kHz #VBW 10 kHz Sweep 50.80 ms (1001 pts)

BLE_1M_Ant1_2480

B Keysight Spectrum Anslyzer - Swept SA

RL ENSED L

Center Freq 2.480000000 GHz #Avg Type: RMS
TG Wide —r- Trig: FreeRun Avg[Hold: 100/100
IFGain:Low #Atten: 20 dB

o Mkr1 2.479 957 4 GHz
Ref Offset 8.65 dB o
Ref 18.85 dBm -6.724 dBm|

Center Freq
2.480000000 GHz|

StartFreq
2.479392000 GHz|

AM 1
RAAILLTYN '
b L I!,l"\‘l\"‘- StopFreq
AR 2.480608000 GHz|

CF Step
121.600 kHz|
Man

Center 2.4800000 GHz Span 1.216 MHz|
#VBW 10 kHz Sweep 38.60 ms (1001 pts)
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BLE_2M_Antl_2402

B Keysight Spectrum Anslyzer - Swept SA

RL ENSED L
Center Freq 2.402000000 GHz #Avg Type: RMS
TG Wide —r- Trig: FreeRun Avg[Hold: 100/100

\FGain-Low #Atten: 20 dB

a Mkr1 2.401 81 4 GHz|
Ref Offset 8.96 dB
Ref 18.96 dBm -11.482 dBm

‘1

Center 2.402000 GHz Span 3.120 MHz|
#VBW 10 kHz Sweep 99.00 ms (1001 pts)

Center Freq
2.402000000 GHz|

StartFreq

BLE_2M_Antl_2440

3 Keymgnl Spectrum Analyzer - Swept SA

Cen(er Freq 2.440000000 GHZ wvg Type: RMS
o Wide —r- Trig: Free Run Avg|Hold: 100/100
Faint o #Atten: 20 dB
R Mkr1 2. 4\:'3 713 GHz
Ref Offset 8.85 dB
Ref 18.85 dBm 084 dBm

il
i "I\'r ﬂrml i H 'ﬁ W L PII,L

I:enler 2.440000 GHz Span 3.224 MHz|
#VBW 10 kHz Sweep 102.3 ms (1001 pts)

Center Freq
2.440000000 GHz

StartFreq
2.438388000 GHz|

Stop Freq
2.441612000 GHz

CF Step

BLE_2M_Ant1_2480

B Keysight Spectrum Anslyzer - Swept SA

RL L
Center Freq 2.480000000 GHz #Avg Type: RMS
TG Wide —r- Trig: FreeRun Avg[Hold: 100/100

IFGain:Low #Atten: 20 dB
o Mkr1 2.479 820 GHz
Rer 1885 dBm -11.977 dBm

1

[
ul,l‘ ADN" i |ﬂ-,|"r1|tMﬂw‘ﬂl“w‘“lf“wlrp';"lhw_‘hl HI‘Ll’m‘}}'ﬁ”\"[‘f‘llh ' “
l""‘”ﬂf"‘\ "
y ’n\l‘ﬁq‘v‘n’r

Center 2.480000 GHz Span 3.008 MHz|
#VBW 10 kHz Sweep 95.47 ms (1001 pts)

Center Freq
2.480000000 GHz|

StartFreq
2.478496000 GHz|

Stop Freq
2481504000 GHz,

CF Step
300.800 kHz|

=
5

Auto

Freq Offset
0 Hz|
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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
Attenuator | ANALYZER

EUT

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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455 Test Results
Max. Spurious _
Channel Limit
Test Mode | Antenna | ChName Refl.evel Level Verdict
[MHZ] [dBm] [dBm]
[dBm]
Low 2402 5.33 -27.26 <=-14.67 PASS
BLE 1M Antl -
- High 2480 5.24 -48.3 <=-14.76 PASS
Low 2402 1.33 -26.68 <=-18.67 PASS
BLE 2M Antl -
- High 2480 1.72 -48.6 <=-18.29 PASS
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BLE_1M_Antl_Low_2402

B Keysight Spectrum Anslyzer - Swept SA
RL

Center Freq 2.352500000 GHz

IFGain:Low

Ref Offset 8.96 dB
Ref 10.00 dBm

Start 2.30000 GHz

NO: Fast —+—

AP LWy o7 pare e SRS PR RS

#Atten: 20 dB

#Res BW 100 kHz #VBW 300 kHz

#Avg Typs: RMS
Trig: Free Run Avg|Hold: 300/300

2.360 060 GHZ
-27.257 dBm
$1

e g i

Stop 2.40500 GHz|
Sweep 3.867 ms (1001 pts)|

X
2.402 060 GHz |
2.400 000 GHz
90 000 GH
310 000 GHz |
2.360 060 GHz

Center Freq
2.352600000 GHz|

BLE_1M_Antl_High_2480

B Keysight Spectrum Analyzer - Swept SA
AL 5

Center Freq 2.510000000 GHz
P

Fas
IFGain:Low

of Offset 885 dB
ef 10.00 dBm

=

#Atten: 20 dB

#Avg Type: RMS
Trig: Free Run Avg[Hold: 300/300

10:59:56 PM Jan 12, 2021

Mkrd 2.484 80 GHZ|
-48.300 dBm

i LR RET PN I

Stop 2.55000 GHz,
Sweep 3.000 ms (1001 pts)

X

2.480 08 GHz |
2.483 50 GHz

Center Freq
2510000000 GHz

StartFreq
2.470000000 GHz|

BLE_2M_Antl_Low_2402

B Keysight Spectrum Anslyzer - Swept SA
RL

Center Freq 2.352500000 GHz

IFGain:Low

Ref Offset 8.96 dB
Ref 10.00 dBm

T e v e

Start 2.30000 GHz

NO: Fast —+—

#Avg Typs: RMS
Trig: Free Run Avg|Hold: 300/300

#Atten: 20 dB

#Res BW 100 kHz #VBW 300 kHz

10:49:14 PM 1an 12,2021
TRacE]

Mkr5 2.399 960 GHZ
-26.684 dBm

Stop 2.40500 GHz|
Sweep 3.867 ms (1001 pts)|

X

2.402 060 GHz |

2.400 000 GHz
90 000

2.310 000 GHz |
2.399 960 GHz

1.326 dBm
-26.684 dBm

63.709 dBm

Center Freq
2.352600000 GHz|
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BLE_2M_Antl_High_2480

—
Keysight Spectrum Analyzer - Swept SA
RL

ENSEINT] 10:52:11 PM1an 12,2021

Center Freq 2.510000000 GHz #Avg Type: RMS
Trig: Free Run Avg|Hold: 300/300

PNO: Fast ~—+—
IFGain:Low #Amen: 20 dB
Ref Offset 8.85 dB
Ref 10.00 dBm
Center Freq
2510000000 GHz|
|
StartFreq
2.470000000 GHz|
[
L v & e e e e T Stop Freq
2550000000 GHz,
|

Stop 2.55000 GHz| CF Step
Sweep 3.000 ms (1001 pts)| B.000000 MHz,
= Auto. Man

X FORCTON | FURCTON i A -
2.480 08 GHz| I

2.483 50 GH.
i Freq Offset

0000 GH
2.483 52 GHz | 0Hz

Report No.: BUMK-ESH-P20122218B-2 Page No. 32/ 60 Report Format Version: 6.1.1




BUREAU
VERITAS

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
Channel FregRange ReflLevel Result Limit

I\Igzte Antenna |y [lc\l/le]g [dBm] [dBm] [Bm) | Verdict
Reference 5.69 5.69 PASS

2402 30~1000 30~1000 -63.26 <=-14.314 | PASS

1000~26500 | 1000~26500 -45.386 <=-14.314 | PASS

Reference 5.87 5.87 PASS

BLE_1M Antl 2440 30~1000 30~1000 -63.83 <=-14.133 | PASS
1000~26500 | 1000~26500 -27.347 <=-14.133 | PASS

Reference 5.09 5.09 PASS

2480 30~1000 30~1000 -63.562 <=-14.912 | PASS

1000~26500 | 1000~26500 -27.439 <=-14.912 | PASS

Reference 2.32 2.32 PASS

2402 30~1000 30~1000 -63.333 <=-17.68 | PASS

1000~26500 | 1000~26500 -45.91 <=-17.68 | PASS

Reference 2.45 2.45 PASS

BLE_2M Antl 2440 30~1000 30~1000 -62.92 <=-17.554 | PASS
1000~26500 | 1000~26500 -27.434 <=-17.554 | PASS

Reference 1.04 1.04 PASS

2480 30~1000 30~1000 -63.727 <=-18.958 | PASS

1000~26500 | 1000~26500 -27.497 <=-18.958 | PASS
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BLE_1M_Antl_2402_0~Reference

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402000000 GHz o #Avg Type: RMS
e e Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

a Mkr1 2.402 054 GHz
Ref Offset 8.96 dB
Ref 28.96 dBm 5.686 dBm

Center Freq
2.402000000 GHz

StartFreq
2.400500000 GHz|

Stop Freq
2.403500000 GHz,

CF Step
300.000 kHz|

Center 2.402000 GHz Span 3.000 MHz|
#R #VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_1M_Antl_2402_30~1000

B Keysight Spectrum Anslyzer - Swept SA

#Avg Type: RMS
™ Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB

Ref Offset 8.96 dB Mkr1 85
Ref 18.96 dBm <

Center Freq
515.000000 MHz,

StartFreq
30.000000 MHz|

Stop Freq

CF Step
97.000000 MHz

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

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 13.750000000 GHz #Avg Type: RMS
Pri Claze o Trig: Free Run Avg|Hold: 1010
\FGain-Low #Aten: 20 dB

a Mkr1 24.893 50 GHz
Ref Offset 8.96 dB
Ref 18.96 dBm -45.386 dBm

Center Freq
13.750000000 GHz|

StartFreq

|§
:

Stop Freq
26 500000000 GHz,

CF Step
2.650000000 GHz|

|E

Freq Offset
0 Hz

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts;
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BLE_1M_Antl_2440_O~Reference

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.440000000 GHz #Avg Type: RMS
oHo e o Trig: Free Run Avg|Hold: 100100
\FGain-Low #Aten: 30 dB

a Mkr1 2.439 925 GHz
Ref Offset 8.85 dB
Ref 28.85 dBm 5.867 dBm

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz|

Stop Freq
2.441500000 GHz|

CF Step
300.000 kHz|

=
5

Auto

Freq Offset
0 Hz

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

BLE_1M_Antl_2440_30~1000

B Keysight Spectrum Anslyzer - Swept SA

RL L
Center Freq 515.000000 MHz #Avg Type: RMS
[ Trig: Free Run Avg|Hold: 10110

0: Closa —+
IFGaindow _ #Atten: 20d8

Ref Offset 8.85 dB
Ref 18.85 dBm

Center Freq
515.000000 MHz,

StartFreq
30.000000 MHz|

Stop Freq

CF Step
97.000000 MHz

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

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 13.750000000 GHz #Avg Type: RMS
Pri Claze o Trig: Free Run Avg|Hold: 1010
\FGain-Low #Aten: 20 dB

a Mkr1 2.360 00 GHz
Ref Offset 8.85 dB
Ref 18.85 dBm -27.347 dBm

Center Freq
13.750000000 GHz|

StartFreq

|§
:

Stop Freq
26 500000000 GHz,

CF Step
2.650000000 GHz|

|E

Freq Offset
0 Hz

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts;
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BLE_1M_Antl_2480_0~Reference

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.480000000 GHz #Avg Type: RMS
oHo e o Trig: Free Run Avg|Hold: 100100
\FGain-Low #Aten: 30 dB

a Mkr1 2.479 943 GHz
Ref Offset 8.85 dB
Ref 28.85 dBm 5.088 dBm

Center Freq
2.480000000 GHz

StartFreq
2.478500000 GHz|

Stop Freq
2.481500000 GHz|

CF Step
300.000 kHz|

=
5

Auto

Freq Offset
0 Hz

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

BLE_1M_Antl_2480_30~1000

B Keysight Spectrum Anslyzer - Swept SA

#Avg Type: RMS
™ Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB

G Mkr1 864.23 MHz
Ref 18.85 dBm -63.562 dBm

Center Freq
515.000000 MHz,

StartFreq
30.000000 MHz|

Stop Freq

CF Step
97.000000 MHz

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

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 13.750000000 GHz #Avg Type: RMS
Pri Claze o Trig: Free Run Avg|Hold: 1010
\FGain-Low #Aten: 20 dB

a Mkr1 2.360 00 GHz
Ref Offset 8.85 dB
Ref 18.85 dBm -27.439 dBm

Center Freq
13.750000000 GHz|

StartFreq

|§
:

Stop Freq
26 500000000 GHz,

CF Step
2.650000000 GHz|

|E

Freq Offset
0 Hz

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts;
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BLE_2M_Antl_2402_0~Reference

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.402000000 GHz o #Avg Type: RMS
e e Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
_ MKkr1 2.402 018 GHZ]
Ref Offset 8.96 dB .
Ref 28.96 dBm 2.320 dBm|

Center Freq
2.402000000 GHz

StartFreq

|§
:

Stop Freq
2.403500000 GHz,

CF Step
300.000 kHz|

=
5

Auto

Freq Offset
0 Hz

Center 2.402000 GHz Span 3.000 MHz|
#R #VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_2M_Antl_2402_30~1000

B Keysight Spectrum Anslyzer - Swept SA

#Avg Type: RMS
™ Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB

Ref Offset 8.96 dB
Ref 18.96 dBm

Center Freq
515.000000 MHz,

StartFreq
30.000000 MHz|

Stop Freq

CF Step
97.000000 MHz

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

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 13.750000000 GHz o #Avg Type: RMS
e ey Trig: FreeRun AvglHold: 10110
IFGain:Low #Atten: 20 dB
_ MKkr1 25.134 05 GHZ]
Ref Offset 8.96 dB
Ref 18.96 dBm -45.910 dBm

Center Freq
13.750000000 GHz|

StartFreq

|§
:

Stop Freq
26 500000000 GHz,

CF Step
2.650000000 GHz|
Auto

=
5

Freq Offset
0 Hz

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts;
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BLE_2M_Antl_2440_0O~Reference

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.440000000 GHz o #Avg Type: RMS
e e Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
_ MKkr1 2.440 042 GHZ]
Ref Offset8.85 dB
Ref 28.85 dBm 2.446 dBm|

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz|

Stop Freq
2.441500000 GHz|

CF Step
300.000 kHz|

=
5

Auto

Freq Offset
0 Hz

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

BLE_2M_Antl_2440_30~1000

B Keysight Spectrum Anslyzer - Swept SA
RL L
Center Freq 515.000000 MHz #Avg Type: RMS

[ Trig: Free Run Avg|Hold: 10110

0: Closa —+
IFGaindow _ #Atten: 20d8

Ref Offset 8.85 dB

Mkr1 964.34 MHz
Ref 12.85 dBm -6. dB

Center Freq
515.000000 MHz,

StartFreq
30.000000 MHz|

Stop Freq

CF Step
97.000000 MHz

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

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 13.750000000 GHz o #Avg Type: RMS
e ey Trig: FreeRun AvglHold: 10110
IFGain:Low #Atten: 20 dB
_ Mkr1 2.360 00 GHz
Ref Offset8.85 dB
Ref 18.85 dBm -27.434 dBm

Center Freq
13.750000000 GHz|

StartFreq

|§
:

Stop Freq
26 500000000 GHz,

CF Step
2.650000000 GHz|

|E

Freq Offset
0 Hz

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts;
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BLE_2M_Antl_2480_0~Reference

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 2.480000000 GHz o #Avg Type: RMS
e e Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
_ MKkr1 2.479 853 GHZ]
Ref Offset8.85 dB
Ref 28.85 dBm 1.042 dBm

Center Freq
2.480000000 GHz

StartFreq
2.478500000 GHz|

Stop Freq
2.481500000 GHz|

CF Step
300.000 kHz|

=
5

Auto

Freq Offset
0 Hz

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

BLE_2M_Antl_2480_30~1000

B Keysight Spectrum Anslyzer - Swept SA

#Avg Type: RMS
™ Trig: Free Run Avg|Hold: 10110
#Atten: 20 dB

Ref Offset 8.85 dB
Ref 18.85 dBm

Center Freq
515.000000 MHz,

StartFreq
30.000000 MHz|

Stop Freq

CF Step
97.000000 MHz

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

B Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 13.750000000 GHz o #Avg Type: RMS
e ey Trig: FreeRun AvglHold: 10110
IFGain:Low #Atten: 20 dB
_ Mkr1 2.360 00 GHz
Ref Offset8.85 dB
Ref 18.85 dBm -27.497 dBm

Center Freq
13.750000000 GHz|

StartFreq

|§
:

Stop Freq
26 500000000 GHz,

CF Step
2.650000000 GHz|
Auto

=
5

Freq Offset
0 Hz

Stop 26.50 GHz
#VBW 300 kHz Sweep 938.0 ms (30001 pts;
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4.7 Emissions in restricted frequency bands
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 partl

5, 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 - 85
4.17725 - 417775 375 - 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 - 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 - 1341 - - --
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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] [uVv/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 M wDdhd e

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.

Detector = Peak
Sweep time = auto

Trace mode = max hold

N o g w

. Trace was allowed to stabilize

4.7.4 Test Setup

For Radiated emission above 1GHz

Ant, Tow:gr 1-4m
\\ Variable
EUTR am \,
Support Llnits .
Tum Table Absorber
150cn] I mN\f'»,- v’ WA i
|
Ground Plane
Test Receaiver
s
\ JC—1
iy a oo
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4.7.5 Test Results

BLE_1M_2402_Ant1/ Horizontal
K HOf ]
E
g
g
19
:J:»--s 2300 2335 234G 306 2305 37 238G 2305 243 241G
Frecuency|Hz]
& QP Dosecio & AV Dalscior
o Eesading Leve Limit Margin izight Zngls
.. Polarity Detactor
[MH=] [dBpV/m dBuV/m] [dBpV/m] [dB cm] T
1 42 82 74._00 31.08 20 DE
2 40 .81 35.24 74.00 1z4 DE
3 102.23 74.00 -28.23 233 PE
BLE_1M_2402_Antl/ Vertical
10— F dudge PEve ]
E
4
g
:]3--3 2 _\25 335 2345 z 3I5c, 2383 z 3Irc z-:llns 2 sl-:rs z ic 4G
Frenueny|Hz]
»  OF Denecice AV Detecicr
Wo Esading Leval Limit Margin | Height Zngle
.. Eolarity Detector
com]
1 28.32 158 274 oE
2 31.1% la4 PE
3 -32_66 124 Vertical oE
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BLE_1M_2480_Ant1/ Horizontal

FPR-PE D

T HAT B o Py LI

L e A v

247805 ZABTEE 4905 2.5025G 2513 ZE1TEG 25253 253250 2.3 20660

Freouency|Hz)

& 0P Deosri LT

F

E

z

3 T HA PRy LI

)

H

h}

a
; i i | i
24780 Z4BTEG 408G 2502855 2515 FEITES 25255 26503
FrenuencyHz]
» P Dot ® AV Deincior
. Freg Reading Level Limit Margin | Height |
RO = : = === 9 Angle
Polaritcy Detector
.
[MH= [dBuV/m cm]

1 101.87 100.759 74 .00 -26.78 350 183 oE
2z 47.98 46,82 74 27.08 187 oK
3 47 .47 4g_42 74._00 27 213 Vertical oE
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BLE_2M_2402_Ant1/ Horizontal

L el R

235G Z3EG

2313 2328 2336 234G 230G 237G 241G
Frecuency|Hz]
& QF Densci & AV Datector
- Freg. Reading Level Limit Margin Height |
KO = = 9 Zngle
Polaricy Detector
B
[dBE cm]
1 3l.52 300 2g oK
2 235 oE
3 -27.65 2Z4 oK
F
E
z
=1
)
H
}
10|
. i
233 2320 2336 234G 235G 230G 237G 2383 2300 40 2410
Frecuency|He]
& QP Desecks & AV Daiscior
- Freg. Reading Level Limit Margin Height | .
RO = s = == g Angle
Polaricy Detector
can
[ME= [dEpV/m] dBuV,/m] [dB cm] T
1 2362 _3550 El.42 45_68 74 .00 350 185 Vertical oHE
2z 2350.0000 42 .85 41.28 74.00 32.72 350 205 Vertical oK
3 2402 _5400 105.83 105.35 74._00 -31.35 350 175 Vertical oE
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BLE_2M_2480_Ant1/ Horizontal-PK

T Hansse PRV T

welfBYm)

Lew

ToO ZABTHG 406G 2.5025G 253 ZEITHE 252 253255 2543 2060

Freouency|Hz]

® OF Denscis & AV Dataor

Angle

1 oK
2 2z oE
3 2 oK
E
=
i O S A LI
i
)
10
o
2470 Z4BTHE 24906 250250 251G 201T5E 25253 253253 2543 2556
Freouency|Hz]
& OF Denacios & AW Dedacior
i Lave Limit Margin
0
Polaricy Detector
=
[MH=] [dBpV/m] [dBuV,/m] [dBuV,/m] [dB] [cm]
1 2480_39%06 S6.892 55.84 54._00 -41 .84 330 228 oE
2 2483.5031 4E.99 45,53 54.00 g.07 320 225 oK
3 0750 40.587 3%.51 14,453 350 225 DK
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BLE_2M_2480_Antl/ Vertical-PK

O HaT B PRy L

ued B8 v

L

24780 Z4BTEG 2513 ZEITEG 25350 253250 254G 2650
Frenueny|Hz]
» QP Deseci ® AV Dalacior
-~ Leval Limit
R0
Polaricy Detector
.
[MH= [dBuV/m [dB cm]
1 95._5885 98_91 74._00 -24_.81 350 183 oE
2 €3 .68 6l 74.00 11.35% 193 PE
3 24853 _48758 €0._01 1 T4 15.05 183 oE
1003
]
4]
E ]
2 m -
,ﬁ T E AT Ty L
£
3
a
) | | | |
24700 Z4BTSE 400G 250256 2513 ZEITEE 25253 253E5E 1543 2655
Frecuency|Hz]
& QP Densck & AV Dalactor
. Reading Level Limit Margin Height | .,
jole = g Zngle
Detector
.
[ME=] [dEpV/m [dBuV/m] dEuV/m [dE cm]
1 94_35 54.00 -40.35 184 Vertical PK
2 44_48 54_00 S9_5Z2 380 154 Vertical DE
3 37.99 54.00 le.01 lz4 tical DE
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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 O 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 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.

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& Im /
Support Units | |
Turn Table
_ -
80cm
L

Ground Plane

Test Receiver

\ —
o 0 0O 0

i

For Radiated emission 30MHz to 1GHz

Ant. Tower
n owel 1-4m
Variable

3m

EUT& | -
Support [Tn'tQ\ : :
—(>—E .

Turn Table
80(‘1‘[;'7 W
=

Ground Plane

Test Receiver

00
o0
00
[2]
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For Radiated emission above 1GHz
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units |
7]
Turn Table Absorber
I T AW —
150cn] AV
= T
Ground Plane
Test Receiver
\ [ |——
o o o e
]

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 BLE_2402_Low gain Ant | Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal
Test Plot:
100 FCO Parti 58_CLASSE_3m_Below 1 GHz(Honzontal)
70
E P P SE T IR I elow YO i
g s F
E 4 [ !
2GRS S iR —
1 I T it o T T e e
300 1000 15

Frequency[Hz]

& QP Detector

Final Data List
Freg QF Reading | Factor | QP Valus | QF Limit | QF Margin | Height | Engle ) .
NO. - Polarity
[MHEz] [dB B V/m] [dE] [dB R V/m] [dB B V/m] [dE] [cm] [1
1 34.65 2.2 -11.0%9 17.11 40.00 22.89 200 3 Horizontal
2 55.41 27.63 -10.01 17.62 40.00 22.38 200 227 Horizontal
3 64.92 27.38 11.15 16.23 40.00 23.77 200 g Horizontal
4 158.2 25.3 -9.81 15.49 43.350 28.01 200 313 Horizontal
o 308.7 25.27 -8.40 16.87 4c.00 29.13 100 189 Horizontal
& 500.6 29.3 -4.53 24.77 46.00 21.23 100 162 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)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Channel BLE_2402_Low gain Ant | Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical
Test Plot:
100 FCG PatisB_CLASSB_3m_Below 1 GHz(Vertical)
an
&0
70
5 80 FEC Fardi 58 CLASEE 3m_Below TGHZHEF Timit
3 = i
E 40 - :
30 .
“M
1| 4 M e Wﬂ
e AR A - Uy
10 Pray -
, i
30M 1000 15
Frequency[Hz]
® 0OF Detector
Final Data List
Freg. | QF Reading | Factor | QF Valus QP Limit | QP Margin | Height | Angle )
NO. i i i e Polarity
[MH=z] [dB B V/m] [dB] [dB R V/m] [dB BV/m] [dE] [cm] ["]
1 459.20 28.33 -9%.76 18.57 40.00 21.43 100 192 Vertical
2 55.22 33.8e6 -10.00 23.8¢ 40.00 16.14 100 139 Vertical
3 152.8 26.32 -%.9¢6 16.3¢€ 43.50 27.14 100 278 Vertical
4 214.8 29.77 -11.84 17.93 43.50 25.57 100 BO Vertical
5 320.0 27.1 -g8.12 18.98 46.00 27.02 lo0 62 Vertical
€ 475.4 28.49 -4.83 23.66 46.00 22.34 100 1388 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 = Limit value — Emission Level
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Channel BLE_2402_High gain Ant | Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal

Test Plot:

o] B 'Y ]

L

Frecusncy|Hz]

Final Data List

- Frag. QP Reading | Factor RQEF Valus QP Limitc | QP Margin | Height
| [4B] | [dBuV/ml | [dBuV/m] | [dE] [em]
1 35.62 28.08 =10.97 17.11 40 .00 22 .89 200
2 E5.8 28 .54 -10.03 18.51 40 .00 21.49 200
3 159 z4.7 -3.79 14.51 43 _50 28 .59 200
4 305.6 24 BT -3 .48 1e.39 4g._00 29_861 200
5 513.2 25.73 -4_ 31 21.42 4g._00 24 58 200
] 513.7 28 _28 -0 .05 28.23 4g .00 17.77 100

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 = Limit value — Emission Level
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Channel

BLE_2402_High gain Ant

Detector Function

Quasi-Peak (QP)

Frequency Range

30MHz ~ 1GHz

Antenna Polarity

Vertical

Test Plot:

e | Y i

Lev

10084

0k 15
Frenuency|Hz)
& P Dl
Final Data List
QP Reading | Factor | QF Value QF Limit | QP Marg Height | Angle
HO Bolaritcy
[dE BV /m] [dE [dBuV/m] | [dB UV /m] [dBE [em] :
1 29._9¢ -10.595 13.01 40.00 20.99 100 205 Vertiecal
2 54.05 3z.92 -3.893 22.89%8 40.00 17.01 100 2G4 Vertical
3 %2 _85 27.1% -15.63 11.53 43._.50 31.9 100 116 Vertical
4 15¢6.2 23.78 -9 .86 13.82 43 .5 29 .58 200 283 Wertical
5 305.8 23.84 -8.47 15.37 4e 30.63 100 43 Wertical
[ 402 .8 28.0%9 -6.23 21.86 4e 24,14 100 255 Wertical
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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Radiated Emission Range 1GHz~10th Harmonic

Below is the worst test data

Channel

BLE 1M 2402 Antl
Detector Function

Peak (PK)

Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission I . Correction
(MHZ) | (aBuvim) | @BUV/m) (@12} (dB/m) y
1 7205.0000 47.58 74.00 26.42 5.02 H PK
2 7208.4000 40.90 54.00 13.10 5.01 H AV
3 7205.0000 47.68 74.00 26.32 5.02 V PK
4 7206.7000 42,51 54.00 11.49 5.01 Vv 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

BLE_1M_ 2440 Antl
Detector Function

Peak (PK)

Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Frequency Sl Limit Margin S Antenna
No. Level Factor : Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 7320.6000 49.65 74.00 24.35 4.75 H PK
2 7320.6000 41.33 54.00 12.67 4.75 H AV
3 7318.9000 50.29 74.00 23.71 4.76 Y, PK
4 7320.6000 45.08 54.00 8.92 4.75 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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Channel

BLE_1M_2480_Antl

Detector Function

Frequency Range

1GHz ~ 25GHz

Peak (PK)

Average (AV)

Spurious Emission Level
Emission I . Correction
No. Frequency Level Limit Margin Factor Anten_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 7441.3000 47.61 74.00 26.39 4.49 H PK
2 7441.3000 43.13 54.00 10.87 4.49 H AV
3 7439.6000 46.71 74.00 27.29 4.49 V PK
4 7441.3000 43.81 54.00 10.19 4.49 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 = Limit value — Emission Level

Channel

BLE_2M_2402_Antl

Detector Function

Peak (PK)

Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission - . Correction
No. Frequency Level Limit Margin [ Anten_na S
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 7206.7000 41.40 74.00 32.60 5.01 H PK
2 7206.7000 35.63 54.00 18.37 5.01 H AV
3 7206.7000 42.31 74.00 31.69 5.01 \Y, PK
4 7206.7000 37.49 54.00 16.51 5.01 Vv 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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Channel

BLE 2M 2440 Antl
Detector Function

Peak (PK)

Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission I . Correction
(MHZ) | @Buvim) | @BUV/m) (@12} (dB/m) y
1 7320.6000 41.86 74.00 32.14 4.75 H PK
2 7320.6000 37.13 54.00 16.87 4.75 H AV
3 7318.9000 49.54 74.00 24.46 4.76 V PK
4 7322.3000 42.19 54.00 11.81 4.75 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 = Limit value — Emission Level

Channel

BLE _2M 2480 Antl
Detector Function

Frequency Range

1GHz ~ 25GHz

Peak (PK)

Average (AV)

Spurious Emission Level
Emission - . Correction
No. Frequency Level Limit Margin e Anten_na S
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 7440.4500 43.08 74.00 30.92 4.49 H PK
2 7441.3000 35.03 54.00 18.97 4.49 H AV
3 7439.6000 44.85 74.00 29.15 4.49 \Y, PK
4 7440.4500 35.72 54.00 19.28 4.49 \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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