— /- BmReport No.: DDT-R20053003-1E5
Missued Date: Jul. 27, 2020

FCC AND ISED CERTIFICATION TEST
REPORT

FOR

Applicant . | Harman International Industries, Inc.

8500 Balboa Boulevard, Northridge, CA 91329,
UNITED STATES

Equipment under Test | : | BLUETOOTH HEADSET

Address

Model No. . | FREEII

Trade Mark .| JBL

FCCID .| APIJBLFREEZ2

IC .| 6132A-JBLFREE2

Manufacturer . | Harman International Industries, Inc.

8500 Balboa Boulevard, Northridge, CA 91329,

Address UNITED STATES

Issued By: Dongguan Dongdian Testing Service Co., Ltd.

Add.: No. 17, Zongbu Road 2, Songshan Lake Sci&Tech, Industry Park,
Dongguan City, Guangdong Province, China, 523808
Tel.: +86-0769-38826678, E-mail: ddt@dgddt.com, http://www.dgddt.com

REPORT



http://www.dgddt.com/

Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R20053003-1E5

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.
2.8.

4.1.
4.2.
4.3.
4.4,
4.5,

5.1
5.2
5.3.
54.
5.5.

6.1.
6.2.
6.3.
6.4.
6.5.

7.1
7.2
7.3.
7.4.
7.5.

Table of Contents

TSt rEPOIt AECIAIES. ... e e aaeb s 4
SUMMaAry Of TESTRESUILS.........ueiiiiiiee e r e e e e e ennnes 6
General Test INfOrMEAtIoN .......o.eiiiii e 7
[T ] o 10 ) o 1o ) 0 =X SRR 7
ACCESSONES OF EUT ...ttt e e e e e e e e enreee s 7
Assistant equipMEeNt USE fOr tEST........iviiiiiiiiiiie e e 8
Block diagram of EUT configuration for teSt ...........cueiiiiiiiiiiiiie e 8
Test environMeNt CONTITIONS ........oiiiiiiiie e e e 8
Deviations Of test StANAard.............coooiiiiiiiiiiiii s 8
JLIC=ES 0 = 0T = o R 8
MEaSUrEMENT UNCEITAINTY.......cciiiiiiieeiiiiee ettt ee e st e et e e e s sntee e e s sabee e e e sneeee s snreeeesanneeeens 9
Equipment Used DUNNG TeSE......icuiiiiieee e e e et e e e e e s e e e e e e s e nnnnaeneeaeee s 9
6 dB Bandwidth and 99% Bandwidth.............ccueeiiiiiiiii e 11
(2] oTod Qo [ F=To ] r= T g o I (= TS] A=Y= LU o R 11
LIS ..ooeeeeeeee S T e B e O BT 11
BICCES A o o Tot=T U (= PSR 11
TESE FESUIL. ..ttt e e et b e e e et e e e e e nbe e e e e anneeee s 12
(@4 To |10 F= TR (=T A - = SRR SPUPRR 12
Maximum Peak OULPUL POWET ...........uiiiiiiei e ee e e e e e e e e 19
Block diagram Of t€ST SEIUP ....uvii it 19
[T 101 PP PP PPPO 19
ST A o] o Tot=T o U = PSS 19
TESE FESUIL. ..ttt ettt e e e st e e e e aabb e e e e st e e e e e aneeee s 19
(@40 |10 F= T (=T A - = SR SPUPRR 20
PoWer SPECIIal DENSILY ......uviiiiieii it e e e e e e e e e e e e e e e e e nnnnaeeeees 23
Block diagram Of tESt SEIUP......coitiiiiiie i 23
[ 01 PP 23
LIS 8 ] £ o= [ USSR 23
Testresulf.............coe. B S MLt 23
(@1 4To 1 g b= T (=2 A I L= USSP PR 24
Band Edge Compliance (Conducted Method) ..........ccooviiiiiiiiiiie e 27
Block diagram Of tESt SELUD ......ccii i 27
T 0 R 27
BIC=ES 0 ] {0 Lot = o (U= USSR 27
Testresult............... B2 e B g B 28
OrigiNal tESE HALA ......uueeeiieee e e e e e e e e e e e e s e s snn e e e e e eeeeannne 28
Radiated EMISSION .......veiiiiiiiie et 30

Page 2 of 55



Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R20053003-1E5

8.1.
8.2.
8.3.
8.4.

9.1.
9.2.
9.8.
9.4.
9.5.
10.

10.1.
10.2.
10.3.
10.4.

11.

11.1.
11.2.
11.3.
11.4.

12.

12.1.
12.2.

Block diagram Of tESt SEIUP ....cuii it e 30
I Ao S I MBS T e 31
SIS o Tol=Te (U = PP 32
TEST FESUIL. ettt e e e s b e e s e b et e e e nbr e e e e anne e s 34
RF Conducted Spurious EMISSIONS ........cooiiiiiiiiiiiii e 38
(2] [oTod 1 [ F=To ] r= g o (= TS] A=Y= LU o SR 38
LingitsPster. 4. e oS B B BT B 38
B L= 0 ] 0 Lot =0 (U SR 38
ST =2 U PP 39
OrigiNal tESE AALA ... .eeeeeiiiiie et e e s e e e e snba e e e s enbeeeeenns 39
Emissions in Restricted Frequency Bands ..........ccccceeviiiiiiiinie e 46
Block diagram Of 1St SEIUP ....euii it 46
[ 10 PSP PSPPPPPO 46
SIS o o Tot=T U (= PP 46
TEST FESUIL. ..ttt e e e e et e e e e e e bt e e e e e anbr e e e e anneee s 46
Power Line Conducted EMISSION ........cuuiiiiiiiieiiiiiee et 51
(2] [oTod 1 [ F=To ] r= T g o I (=TS A=Y= LU o 51
Power line conducted emisSion lIMItS .........ccueviiiiiiiie i 51
B IC=ES 0 ] 0Tt = o (USRS 51
B ST A (=] PSSR 52
ANteNNa REQUITEIMENTS .....uuiiiiieeiiieiiieeee e e e e s et e e e e e e e e e e e e e e e e snn e e e e e e e e e ennnnnnneees 55
{17 A AR 5 Lk " SO~ o | = SR 55
RESUIL .. et e s e e e e aab b e e e s anb e e e e 55

Page 3 of 55



Dongguan Dongdian Testing Service Co., Ltd. Report No.: DDT-R20053003-1E5

Test Report Declare

Applicant

Harman International Industries, Inc.

Address

8500 Balboa Boulevard, Northridge, CA 91329, UNITED
STATES

Equipment under Test

BLUETOOTH HEADSET

Model No. FREEII
Trade Mark JBL
Manufacturer Harman International Industries, Inc.
8500 Balboa Boulevard, Northridge, CA 91329, UNITED
Address

STATES

Test Standard Used:

FCC Rules and Regulations Part 15 Subpart C, RSS-247 Issue 2 February 2017.

Test Procedure Used:

ANSI C63.10:2013, RSS-Gen Issue 5, Apr. 2018

We Declare:

The equipment described above is tested by Dongguan Dongdian Testing Service Co., Ltd. and

in the configuration tested the equipment complied with the standards specified above. The test

results are contained in this test report and Dongguan Dongdian Testing Service Co., Ltd. is

assumed of full responsibility for the accuracy and completeness of these tests.

After test and evaluation, our opinion is that the equipment provided for test compliance
with the requirement of the above FCC&ISED standards.

Report No: DDT-R20053003-1E5

Date of Receipt: |May 30, 2020 Date of Test: |May 30, 2020 ~ Jul. 27, 2020

Prepared By:

oy Zhimy.

Talent Zhang/Engineer

Damon HU/EMC Manager

Note: This report applies to above tested sample only. This report shall not be reproduced in

parts without written approval of Dongguan Dongdian Testing Service Co., Ltd.
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1. Summary of Test Results

The EUT have been tested according to the applicable standards as referenced below.

Description of Test Item

Standard

Verdict

6 dB Bandwidth and 99% Bandwidth

FCC Part 15: 15.247
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Peak Output Power

FCC Part 15: 15.247
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Power Spectral Density

FCC Part 15:15.247
ANSI C63.10:2013
RSS-247 Issue 2

Pass

Band Edge Compliance

(conducted method)

FCC Part 15: 15.209

FCC Part 15: 15.247

ANSI C63.10: 2013
RSS-247 Issue 2
RSS-Gen Issue 5

Pass

Radiation Emission

FCC Part 15: 15.247

ANSI C63.10:2013
RSS-247 Issue 2
RSS-Gen Issue 5

Pass

RF Conducted Spurious Emissions

FCC Part 15: 15.209

FCC Part 15: 15.247

ANSI C63.10: 2013
RSS-247 Issue 2
RSS-Gen Issue 5

Pass

Emission in Restricted Frequency Bands

FCC Part 15: 15.209

FCC Part 15: 15.247

ANSI C63.10: 2013
RSS-247 Issue 2
RSS-Gen Issue 5

Pass

Power Line Conducted Emission

FCC Part 15: 15.207
ANSI| C63.10: 2013
RSS-Gen Issue 5

Pass

Antenna Requirement

FCC Part 15: 15.203
RSS-Gen Issue 5

Pass
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2. General Test Information

2.1. Description of EUT

EUT* Name

:|BLUETOOTH HEADSET

Model Number ' |FREEII

EUT Function Description

:|Please reference user manual of this device

Power Supply

.|DC 5V from Charging case
'|DC 3.7V Polymer Li-ion built-in battery

Radio Specification : |Bluetooth V5.0

Operation Frequency

112402 MHz - 2480 MHz

Modulation :|GFSK
Data Rate :|1Mbps
Antenna Type : Lgft sid_e: LDS antenna, maximum PK gain_: -2.29 dBi -
Right side: LDS antenna, maximum PK gain: -2.62 dBi
.INDO751-GK0000501 for conductive
Sample Type

"INDO751-GK0000502 for radiation

Note: EUT is the ab. of equipment under test.

Channel information

Frequenc Frequenc Frequenc

Channel (I\(jIHz) y Channel (I\(jIHz) y Channel (I\(jIHz) Y
0 2402 14 2430 28 2458
1 2404 15 2432 29 2460
2 2406 16 2434 30 2462
3 2408 17 2436 31 2464
4 2410 18 2438 32 2466
5 2412 19 2440 33 2468
6 2414 20 2442 34 2470
7 2416 21 2444 35 2472
8 2418 22 2446 36 2474
9 2420 23 2448 37 2476
10 2422 24 2450 38 2478
11 2424 25 2452 39 2480
12 2426 26 2454
13 2428 27 2456

2.2. Accessories of EUT
Descrlptlon of Manufacturer N Description Remark
Accessories Number
USB cable N/A N/A N/A Length: 0.20m,
unshielded
Charging case Harman FREEII N/A N/A
. Chongging VDL DC3.7V,
Built-in Battery Electrorﬁgs go” 4| vDL1254 e | N/A
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2.3. Assistant equipment used for test

As§|stant Manufacturer Model number | EMC Compliance SN
equipment
Notebook Lenovo Beijing Co. Ltd. ThinkPad FCCI/CE TPOOO15A
Input: 100-240~,
50/60Hz, 0.5A;
Adapter SAMSUNG EP-TA200 Output: 9V/1.67A or N/A
5VI2A

2.4. Block diagram of EUT configuration for test

Test software: BOB.EXE
The test software was used to control EUT work in Continuous Tx mode, and select test channel,
wireless mode as below table:

Tested mode, channel, information
. Frequency
Mode Setting Tx Power Channel (MH2)
/ CHO 2402
GFSK / CH19 2440
/ CH39 2480

2.5. Test environment conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature range: 21-25°C
Humidity range: 40-75%
Pressure range: 86-106 kPa

2.6. Deviations of test standard

No deviation.

2.7. Test laboratory

Dongguan Dongdian Testing Service Co., Ltd.

Add.: No. 17, Zongbu Road 2, Songshan Lake Sci&Tech, Industry Park, Dongguan City,
Guangdong Province, China, 523808

Tel.: +86-0769-38826678, http://www.dgddt.com, Email: ddt@dgddt.com

CNAS Registration No. CNAS L6451; A2LA Certificate Number: 3870.01;

FCC Designation Number: CN1182; FCC Test Firm Registration Number: 540522
Industry Canada Site Registration Number: 10288A-1
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2.8. Measurement uncertainty

Test Item

Uncertainty

Bandwidth

1.1%

Peak Output Power (Conducted) (Spectrum analyzer)

0.86 dB (10 MHz < f < 3.6 GHz);

1.38 dB (3.6 GHz < f < 8 GHz)

Peak Output Power (Conducted) (Power Sensor)

0.74 dB

Power Spectral Density

0.74 dB (10 MHz < f < 3.6 GHz);

1.38 dB (3.6 GHz < f < 8 GHz)

Frequencies Stability

6.7 x 108 (Antenna couple method)

5.5 x 108 (Conducted method)

Conducted spurious emissions

0.86 dB (10 MHz < f < 3.6 GHz);

1.40 dB (3.6 GHz < f < 8 GHz)

1.66 dB (8 GHz < f < 22 GHz)

Uncertainty for radio frequency (RBW < 20 kHz) 3x10°8
Temperature 0.4°C
Humidity 2%

(30 MHz - 1 GHz)

Uncertainty for Radiation Emission test

4.70 dB (Antenna Polarize: V)

4.84 dB (Antenna Polarize: H)

(1 GHz - 40 GHz)

Uncertainty for Radiation Emission test

4.10 dB (1 - 6 GHz)

4.40 dB (6 GHz - 18 GHz)

3.54 dB (18 GHz - 26 GHz)

4.30 dB (26 GHz - 40 GHz)

Uncertainty for Power line conduction emission test

3.32 dB (150 kHz - 30 MHz)

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

3. Equipment Used During Test

Equipment |Manufacturer |M0de| No. |Seria| No. |Last Cal. Cal. Interval
RF Connected Test (Tonscend RF Measurement System)

Spectrum analyzer |R&S FSU26 200071 Sep. 29, 2019|1 Year
Spectrum analyzer  |Agilent N9020D MY49100362 |Sep. 29, 2019|1 Year
Wideband Radio | CMWS500  [117491 Jul. 01, 2020 |1 Year
Communication tester

Vector Signal Agilent E8267D  |US49060192 [Sep. 29, 20191 Year
Generator

Yegigifsignal Agilent N5182A  |MY48180737 |Jul. 01,2020 |1 Year
Generator

Power Sensor Agilent U2021XA [MY55150010 (Jul. 01, 2020 |1 Year
Power Sensor Agilent U2021XA [MY55150011 (Jul. 01, 2020 |1 Year
DC Power Source  |MATRIS g"PS'3005L' D813058W  |Jul. 01, 2020 |1 Year
RF Cable Micable C10-01-01-1|100309 Sep. 29, 2019|1 Year
T ZHIXIANG  [ZXCPIS 13 |7x170110-4 |oct. 21, 2019 |1 Year
Programmable oL

Test Software JS Tonscend |JS1120-3 [Ver.2.7 N/A N/A
Radiation 1#chamber
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EMI Test Receiver R&S ESUS8 100316 Sep. 29, 2019|1 Year
Spectrum analyzer  |Agilent E4447A MY50180031 |Jul. 01, 2020 |1 Year
Trilog Broadband |0 arzbeck [VULBO163 [9163-462  |Nov. 15, 20191 Year
Antenna
Active Loop antenna |Schwarzbeck |FMZB-1519 [1519-038 Sep. 29, 2019|1 Year
Double Ridged Horn 1 0 HF907 100276 Nov. 15, 20191 Year
Antenna
Broad Band Hom g ) ar7heck  |BBHA 9170 [790 Sep. 29, 20191 Year
Antenna
Pre-amplifier A.H. PAM-0118 (360 Sep. 29, 2019|1 Year
Pre-amplifier TERA-MW IEI:?SEA-OMO 101303 Sep. 29, 20191 Year
CP-X2+ W11.03+
RF Cable HUBSER CP-X1 W12.02 Sep. 29, 20191 Year
RF Cable N/A 5m+6m+1m |06270619 Sep. 29, 2019|1 Year
MI Cable HUBSER 310'01'01'1 1091629 Sep. 29, 2019|1 Year
Test software Audix E3 V6.11111b  |N/A N/A
Radiation 2#chamber
EMI Test Receiver R&S ESCI 101364 Sep. 29, 2019|1 Year
Spectrum analyzer  |Agilent E4447A MY50180031 |Jul. 01, 2020 |1 Year
Trilog Broadband |\ heck  [VULB 9163 [9163-994  |Nov. 15, 2019]1 Year
Antenna
Active Loop antenna |Schwarzbeck |FMZB-1519 (1519-038 Sep. 29, 2019(1 Year
Double Ridged Hom |\ - 7beck  [BBHA9120 [02108 Jul. 21, 2019 |1 Year
Antenna
Broad Band Hom | o 7beck  [BBHA 9170 790 Sep. 29, 20191 Year
Antenna
Pre-amplifier TERA-MW -(I;EEA'OMO 101303 Sep. 29, 2019|1 Year
RF Cable N/A 14+1.5m 06270619 Sep. 29, 2019|1 Year
Test software Audix E3 V6.11111b  |N/A N/A
Power Line Conducted Emissions Test
EMI Test Receiver R&S ESUS8 100316 Sep. 29, 2019|1 Year
LISN 1 R&S ENV216 101109 Sep. 29, 2019|1 Year
LISN 2 R&S ESH2-Z5 |100309 Sep. 29, 2019|1 Year
Pulse Limiter R&S ESH3-72 101242 Sep. 29, 2019|1 Year
CE Cable 1 HUBSER N/A W10.01 Sep. 29, 2019|1 Year
Test software Audix E3 V 6.11111b  |N/A N/A
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4. 6 dB Bandwidth and 99% Bandwidth

4.1. Block diagram of test setup

EUT
r N
Control Control
Computer Port(s)

(-

Antenna

Tonscend RF Measurement

System

Port(s)

-
Power
Power
> port

. Supply J

TEMPERATURE CABINET

Table

4.2. Limits

(Spectrum/SG/RF auto

control unit)

For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz

4.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) 99% Bandwidth set the spectrum analyzer as follows:

RBW:

VBW:

Detector Mode:
Sweep time:

Trace mode

30 kHz
100 kHz
Peak
auto
Max hold

(3) 6 dB Bandwidth set the spectrum analyzer as follows:

RBW:

VBW:

Detector Mode:
Sweep time:

Trace mode

100 kHz
300 kHz
Peak
auto
Max hold

(4) Allow the trace to stabilize, measure the 6 dB and 99% bandwidth of signal.
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4.4. Testresult

Left side:
99% bandwidth 6 dB bandwidth 6 dB width Limit .
Mode | Channel | pesult (MH2) Result (MHz) (MHz) Verdict
CHO 1.028 0.720 >0.5 Pass
GFSK CH19 1.028 0.728 >0.5 Pass
CH39 1.036 0.748 >0.5 Pass
Right side:
99% bandwidth 6 dB bandwidth 6 dB width Limit ,
Mode | Channel Result (MHz) Result (MHz) (MH2) yerdict
CHO 1.024 0.720 >0.5 Pass
GFSK CH19 1.024 0.720 >0.5 Pass
CH39 1.032 0.744 >0.5 Pass

4.5. Original test data

Left side:
99% bandwidth

BLE_Antl 2402

oooooooooo

‘

Date: 19.JUL.2020 18:18:40

400

kkk

BLE_Antl_2440
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“REW 30 kiz

VBW 100 kHz

Ref 30 asm “att 40 an swr 20 ms
o orffer 5.4 s
|~ ]
L
AS
,\NVW L\‘—\r-\
L. /A \v\
L s / \\ A&
"/‘/\“'\I i \\M
L .o N{“ 8
- S
)
enter 2.44 400 kHz/ span 4wz
Date: 19.JUL.2020 18:22:48
BLE_Antl 2480
® “REW 30 KkHz
A vBW 100 Kz
Ret 30 amm +ate 40 am swr 20 ms
5o offfer 5.4 as
L | ~]
== |
ksl Ml it 4ol
48 Gu 400 knz/ Span 4 mnz

Date: 19.JUL.2020 18:24:59
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6 dB bandwidth

BLE_Antl 2402

SWT 5 ms

AR

5
iR
T

Span 4 MHz

Date: 19.JUL.2020 18:18:25

BLE_Antl 2440

Ref 30 dB;
30 off

A
:
i
‘

400 kHz/

Date: 19.JUL.2020 18:22:33

BLE_Antl 2480
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[a]
L
7 Y
I HNJ \\M\«
M,
Right side:
99% bandwidth
BLE Antl 2402
® L
‘ | Al
L
B -
l .

s Ry

Date: 19.JUL.2020 19:59:23

BLE_Antl 2440
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@ Ref
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il
i
foef] \A/ \r{"‘/\
lfﬁ RW \*‘M.. &
el RUTARE
- BLE_Antl 2480
7 [ ~]
XA[ A{‘[A\tf‘\é \_,{\A\
/ AN
MN};\N \/ \\ z‘\\w
ot ey
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6 dB bandwidth

BLE_Antl 2402

iA

Date: 19.JUL.2020 19:59:07

BLE_Antl_2440

@

Ref 30 dB

id
‘

==

Date: 19.JUL.2020 20:01:42

BLE_Antl_2480
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2 :
et a0 At 40 as
;
5]
L

Date: 19.JUL.2020 20:04:17

Page 18 of 55




Dongguan Dongdian Testing Service Co., Ltd.

Report No.: DDT-R20053003-1E5

5. Maximum Peak Output Power

5.1. Block diagram of test setup
Same with 4.1

5.2. Limits

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850

MHz bands: 1 Watt. If transmitting antennas of directional gain greater than 6dBi are used, the

conducted output power from the intentional radiator shall be reduced below the stated values as

appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

5.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Setthe spectrum analyzer as follows:

RBW: =DTS bandwidth
VBW: =3 x RBW

Span >3 x RBW
Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(3) Allow the trace to stabilize, Use the instrument’s band/channel power measurement function

with the band limits set equal to the DTS bandwidth edges measure out the PK output power.

5.4. Testresult

Left side:
Mode Freq. (MHz) Peak Oulputiop/cy Limit (dBm) Verdict
(dBm)
2402 7.85 30 Pass
GFSK 2440 6.78 30 Pass
2480 3.23 30 Pass
Right side:
Mode Freq. (MHz) Peak Output Pigiel Limit (dBm) Verdict
(dBm)
2402 7.76 30 Pass
GFSK 2440 9.94 30 Pass
2480 7.17 30 Pass
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5.5. Original test data
Left side:

BLE_Antl 2402

Ref 30 dBm “Ate 40 aB
oee 5]
[ 2]
L
X | LVL
—
//—— \\
-
0
Center 2.402 GHz 500 xiiz/ < vz
Date: 19.JUL.2020 18:18:52
Ref 30 aBm vate 40
2o ofeler 5.4 am
L | 2]
L
/4———~-—1—H\\
—fi/
Conter 2.44 GAz 500 kiiz/

Date: 19.JUL.2020 18:23:00

BLE_Antl_2480
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Ref 30 dbm ae 40 ap wr
[
L
/
.
Date: 19.JUL.2020 18:25:11
&
Rer 30 am a
o orrler 5.4 a8
L [
L
ISR 2
| D

Center 2.402 GHz 600 kHz/ Span 6 MHz

Date: 19.JUL.2020 19:59:34

BLE_Antl_2440
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i

Date:

“REW 2 MHz

VBW 5 MHz

Ref 30 dBm aAtt 15 W
£r ° 5B
L 2
-1
enter 2.44 600 kHz/ Span 6 MHz

19.JUL.2020 20:02:09

BLE_Antl 2480

m
)

3
H

Date:

RBW 2 MHz

“VBW 5 MHz

et a0 asn aet a0 an w2 me
PR I
| EURSURES. N N—
[ I
P p— [

19.JUL.2020 20:04:44
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6. Power Spectral Density

6.1. Block diagram of test setup

Same with 4.1

6.2. Limits

For digitally modulated systems, the power spectral density conducted from the intentional

radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval

of continuous transmission.

6.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Set the spectrum analyzer as follows:

Center frequency
RBW:

VBW:

Span

Detector Mode:
Sweep time:

Trace mode

DTS Channel center frequency

3 kHz <= RBW = 100 kHz

2 3RBW

1.5 times the DTS bandwidth

Peak
auto
Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum

amplitude level within the RBW.

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

6.4. Test result

Left side:
EUT Set Mode Antenna Channel Result (dBm/3 kHz)
ANT1 CHO -8.45
GFSK ANT1 CH19 -7.48
ANT1 CH39 -11.67
Limit: <13.2 dBm/10 kHz Verdict: Pass
Right side:
EUT Set Mode Antenna Channel Result (dBm/3 kHz)
ANT1 CHO -8.02
GFSK ANT1 CH19 -7.18
ANT1 CH39 -10.55

Limit; <8 dBm/3 kHz

Verdict: Pass
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6.5. Original test data

Left side:

BLE_Antl 2402

@ S RBW 3 kHz
“VBW 10 kHz

Rer 29.2 amm “att 30 aB swr 230 ms
oreler 5] s
o [ a]
+
-
N1
L : I
-
L [[
L [
WM ul
F-co
70
Conter 2.402 GHz 205.6 xiz/ span 2.056 wiz
Date: 24.JUL.2020 13:56:55
BLE Antl 2440
@ “REW 3 Kkiz .
VBN 10 ks
Ref  25.2 aBm catt 30 as swr 230 ms
et 5]
| 2]
+
I
Fo
L MWM I
i
I T
ka0
t
o
70
Conter 2.44 Gz 205.6 xiz/ span 2.056 iz

Date: 24.JUL.2020 13:57:38

BLE_Antl_2480
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“REW 3 kHz
*VBW 10 kHz
29.2 dBm *Att 30 dB SWT 235 ms

i

Date: 24.JUL.2020 13:58:13

Right side:

BLE_Antl 2402

*RBW 3 kHz

A VBW 10 kHz

I i
P P
L
I
r
¢
t
-
e soeon o - o 200 -

Date: 24.JUL.2020 14:02:21

BLE_Antl_2440
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Date: 24.JUL.2020 14:02:56
BLE_Antl 2480
® “RBW 3 KkHz
[ a]

. i3

L 1 !

L [

"t

r 2.48 GHz 206.4 xHz/

Date: 24.JUL.2020 14:03:33

Span 2.064 MHz
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7. Band Edge Compliance (Conducted Method)

7.1. Block diagram of test setup
Same with 4.1

7.2. Limits

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest

level of the desired power.

7.3. Test procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

Center frequency DTS Channel center frequency
RBW: 100 kHz

VBW: 300 kHz

Span 1.5 times the DTS bandwidth
Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak
power level to establish the reference level.
(4) Set the spectrum analyzer as follows:
RBW: 100 kHz
VBW: 300 kHz
Encompass frequency range to be
Span
measured

Number of measurement points > span/RBW

Detector Mode: Peak
Sweep time: auto
Trace mode Max hold

(5) Allow the trace to stabilize, use the peak marker function to determine the maximum

amplitude of all unwanted emissions outside of the authorized frequency band
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7.4. Testresult

EUT Set Mode | CH or Frequency Measured Range Verdict
GESK CHO 2.300 GHz - 2.405 GHz Pass
CH39 2.470 GHz - 2.550 GHz Pass

7.5. Original test data

Left side:
BLE Antl Low 2402
L =
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bl et I L it okt ibicedincagid & PF
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Date: 19.JUL.2020 18:25:36

Page 28 of 55




