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1. Laboratory Information

1.1 General

This EUT (Equipment Under Test) has been shown to be capable of compliance with the applicable technical
standards and is tested in accordance with the measurement procedures as indicated in this report.
ESTECH Lab attests to accuracy of test data. All measurement reported herein were performed by ESTECH

Co., Ltd.

ESTECH Lab assume full responsibility for the completeness of these measurements and vouch for the

qualifications of all persons taking them.

1.2 Test Lab.

Corporation Name : ESTECH Co., Ltd.

Head Office : Suite 1015 World Meridian Il , 123 Gasan Digital 2-ro, Geumcheon-gu,
Seoul 153-759, R.O. Korea
EMC/Telecom/Safety Test Lab : 347-69, Jungbu—daero 147beon—-gil, Majang—myeon, Icheon-si,
Gyeonggi—do 467-811, R. O. Korea

1.3 Official Qualification(s)

MSIP : Granted Accreditation from Ministry of Information & Communication for EMC, Safety
and Telecommunication

KOLAS : Accredited Lab By Korea Laboratory Accreditation Schema base on CENELEC
requirements

FCC : Conformity Assessment Body(CAB) with registration number 659627 under
APEC TEL MRA between the RRA and the FCC

VCCI : Granted Accreditation from Voluntary Control Council for Interference from ITE
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Modulation Type
Transfer Rate
Number of Channel
Channel Spacing
PEAK Output Power

Rating

Receipt Date
X—tal list(s) or

Frequencies generated

2. Description of EUT

2.1 Summary of Equipment Under Test (Bluetooth)

: GFSK(FHSS) , 8DPSK

: BDR 1M ,EDR 2M

279

1 MHz

:GFSK : 14.36 mW 8DPSK : 14.03 mW

_Earbud: 5 Vd.c.; 136 mA; Class Il

" Lithium ion coin battery of earbud: 3,7 Vd.c.; 68 mAh;
: 19-May-22

The highest operating frequency is 2480 MHz(Bluetooth)
Blutooth : 2.4 GHz

2.2 General descriptions of EUT

Category

Specification

Device Type

Bluetooth Earbud

Operating Frequency

2 402 MHz ~ 2 480 MHz

RF Peak Power

GFSK 14.36 dBm
Left earbud

8DPSK 13.83 dBm

GFSK 14.20 dBm
Right earbud

8DPSK 14.03 dBm

Number of Channel

79

Antenna Type

Left earbud Internal Antenna

Right earbud Internal Antenna

Antenna Gain

Left earbud —-4.98 dBi

Right earbud -4.86 dBi

Rating Supply Voltage

Earbud: 5 Vd.c.; 136 mA:; Class IlI;
Lithium ion coin battery of earbud: 3,7 Vd.c.; 68 mAh;

HVIN

TONE-TF8Q,TONE-UTF8Q,TONE-DTF8Q

FVIN

1.0
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3. Test Standards

Test Standard : FCC PART 15 Subpart C (15.247)& RSS—-247
This Standard sets out the regulations under which an intentional, unintentional, or incidental

radiator may be operated without an individual license. It also contains the technical specifications,

administrative requirements and other conditions relating to the marketing of Part 15 devices.

Test Method : ANSI C 63.10 (2013)
This standard sets forth uniform methods of measurement of radio—frequency (RF) signals and

noise emitted from both unintentional and intentional emitters of RF energy in the frequency range
9 kHz to 40 GHz. Methods for the measurement of radiated and AC power—-line conducted radio
noise are covered and may be applied to any such equipment unless otherwise specified by
individual equipment requirements. These methods cover measurement of certain decides that
deliberately radiate energy, such as intentional emitters, but does not cover licensed transmitters.
This standard is not intended for certification/approval of avionic equipment or for industrial,
scientific, and medical (ISM) equipment These method apply to the measurement of individual

units or systems comprised of multiple units

Summary of Test Results

Applied Satandard : 47 CFR Part 15 Subpart C & RSS-247 remark
FCC & IC Standard Test Type Result Remark Limit
15.207 & RSS-GEN AC Power Conducted Emission Pass
15.205 & 15.209 . . - Meet the
8 RSS_247 Intentional Radiated Emission Pass requirement

15.247(a)(1) Carrier Freguency Separation &

& RSS-GEN & RSS-247

Pass reMi{iertetn?znt >25 kHz
20 Bandwidth ,99% Bandwidth a

15.247(b) & RSS—-247 Maximum Peak ouput power Pass Megt the 30dBm(1W)
requirement
15.247(a)(1)(ii) & . Meet the
RSS-247 Number of Hopping Frequency Pass requirement >75
15.209 & RSS-247 Transmitter Radiated Emission Pass Megt the
requirement
15.247(a)(1)(iii) & . . Meet the
RSS—047 Time of Occupancy (Dwell Time)| Pass requirement <400ms
15.247(d) & RSS-247 Band Edge Measurement Pass Meet the

requirement
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4. Measurement Condition

4.1 EUT Operation

a. Channel

Ch. Frequency Ch. Frequency
0 2402 MHz 40 2442 MHz
1 2403 MHz 41 2443 MHz
2 2404 MHz 42 2444 MHz
3 2405 MHz 43 2445 MHz

4 2406 MHz
78 2480 MHz

38 2440 MHz

b. Measurement Channel : Low (2402 MHz), Middle (2440 MHz), High (2480 MHz)
c. Test Mode : 8DPSK, GFSK (worst case)
d. Test rate : 3 Mbps

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 7 of 105



‘Faor) Estech
@ your best partner

4.2 EUT Operation.

* The EUT was in the following operation mode during all testing
* The operational conditions of the EUT was determined by the manufacturer according to emission

* Execute a RF test program to enable EUT under transmission/receiving condition continuously at
specific channel frequency.

* Transmit mode was each test. Each channel (low, middle, high), also set the test after

* The EUT was measured up to tenth harmonic or 40 GHz of the highest operating frequencies.

4.3 Configuration and Peripherals

< B luetoot -

AT O W

-I-

O L o
CE WUT)

t:/’.,

WWireless

el g Ten v
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4.4 EUT and Support equipment
. Remark
Equipment Name Model Name S/N Manufacturer (FCC ID)
LG TONE FREE TONE-TF8Q NONE LG Electronics Inc. EUT
4.5 Cable Connecting
Start Equipment End Equipment Cable Standard
Remark
Name I/O port Name I/O port Length Shielded
Notebook Power Adapter - 0.5 Unshielded
Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 9 of 105
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5. Carrier Frequency Separation

artner

5.1 Test procedure

According to §15.247(a)(1),& RSS-247 & RSS—-GEN Frequency hopping systems shall have hopping

channel carrier frequencies separated by minimum of 25kHz or the 20dB bandwidth of the hopping
channel, whichever is greater.

5.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.
. RBW= 30 KHz

. VBW= 300 KHz

. Span= 3 MHz

. Sweep= suitable duration based on the EUT specification.

20dB Bandwidth Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US42041291 2022-11-29
—Spectrum Analyzer <=> EUT Loss: 1 dB -

5.3 Measurement results

EUT LG TONE FREE MODEL TONE-TF8Q
ENVIRONMENTAL . o
MODE GFSK,8DPSK CONDITION 23 °C, 40 % R.H.
INPUT POWER DC 3.7V
Left_( GFSK )
Channel . . Channel .
Bandwidth at 99% Bandwidth at . Limit
CHANNEL Frequency Separation PASS/FAIL

(MHz) (kHz) 20dB below(kHz) (kHz) (kHz)

0 2402 882 962 1000 641 PASS

38 2440 878 955 1000 637 PASS

78 2480 882 963 1000 642 PASS
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Channel Bandwidth Bandwidth at Channel Limit
CHANNEL Frequency at 99% 20dB below(kHz) Separation (kHz) PASS/FAIL
(MHz) (MHz) (kHz) z
0 2402 1.204 1301 1000 867 PASS
38 2440 1.190 1309 1000 873 PASS
78 2480 1.201 1330 1000 887 PASS
Right_( GFSK )
Channel Bandwidth . Channel .
CHANNEL Frequency at 99% Zozznggfjv}}kﬁz) Separation (Lklmlg PASS/FAIL
(MHz) (kHz) (kHz) z
0 2402 864 941 1000 627 PASS
38 2440 885 974 1000 650 PASS
78 2480 874 960 1000 640 PASS
Right_( 8DPSK )
Channel Bandwidth . Channel .
CHANNEL Frequency at 99% Zoilznggf\}vr](kﬁz) Separation (Lklmlg PASS/FAIL
(MHz) (MHz) (kHz) z
0 2402 1.182 1300 1000 867 PASS
38 2440 1.195 1313 1000 875 PASS
78 2480 1.185 1317 1000 878 PASS
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5.4 Trace data Left_( GFSK )

Channel Separation

i Agilent

Ref 20 dBm Atten 30 dB

Marker A
1.000000 MHz
-2.46 dB

Center 2.440 000 GHz
Res BW 27 kHz

LghAv

#VBW 300 kHz

20dB bandwidth(Ch 0)

i Agilent

Ch Freg
Occupied Bandwidth

Points 1001

2.402 GHz

Ref 20 dBm Atten 30 dB

Center 2.402 000 GHz
#Res BW 30 kHz

Occupied Bandwidth
881.86443 kHz

HVBW 300 kHz

harker

Select Marker
1 2 3 4

Mormal

Delta

Delta Fair
(Tracking Ref)
Ref

Span 3 MHz Span Pair
Sweep 3.8 ms (601 pts) Span Center
Off
hlore
1 of 2

R T | Siesp

Sweep Time
Trig Free 3133 ms
Averages: 100 - Auta Man
Sinesn
Single Cont
Alto Sweep
Time
Morm Accy
Gate
= On Off

Gate Setup *

Span 3 MHz
Sweep 3.133 ms (1001 pts)

Paints
1001

Report Number :

ESTRFC2206-001

EST-QP17-R-101-F04(2019.11.01) Page 12 of 105



Fary Estech

"0, yvour best partner

20dB bandwidth(CH 38)
 Agilent R T |FrequhanneI

Center Freg

Ch Freg 2.44 GHz Tty Free 2 44000000 GHz
Occupied Bandwidth Averages: 100 -
Center 2.440000000 GHz Start Freq
2 43850000 GHz
Ref 20 dBm Atten 30 dB
Stop Freg
244150000 GHz
CF Step
) 300.000000 kHz
Rl At Man
Freq Offset
Center 2.440 000 GHz Span 3 MHz [t
#Res BW 30 kHz #VBW 300 kHz  Sweep 3.133 ms (1001 pts)
- - - Signal Track
Occupied Bandwidth Oc On Off

877.7824 kH xdB  -20.00 d
it Freq Error
h

ilent Technolo

20dB bandwidth(CH 78)
i Agilent R T |Freg/Charnel

Center Freg
2.48000000 GHz

Ch Freg 2.48 GHz Tty Free

Occupied Bandwidth -
Center 2.480000000 GHz Start Freq

2.47850000 GHz

Ref 20 dBm Atten 30 dB
Stop Freg
2 45150000 GHz

CF Step
] 300.000000 kHz
i I'"""‘,J"‘ J“n. m M
Freg Offset
Center 2.480 000 GHz Span 3 MHz [[IREReeit s
#Res BW 30 kHz #UVBW 300 kHz Sweep3.133 ms (1001 pts) |
Signal Track

Occupied Bandwidth
882.1116 kH

Off

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 13 of 105
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Left_( 8DPSK )

Channel Separation
Agilent

Ref 20 dBm
#Peak

Atten 30 dB

Y
o L"‘,IJ ‘I]'| W

Marker A
1.000000 MHz
Leav - 1.70 dB

Center 2.440 000 GHz

Res BW 27 kHz #VBW 300 kHz

20dB bandwidth(Ch 0)
i Agilent

Ch Freg 2402 GHz
Occupied Bandwidth

Points 1001

Ref 20 dBm
#Peak

Atten 30 dB

R o AV

P “’"n"va\.-""-r-rm.LQ‘

>4
..-“-JJ‘
Offst  po oo™ T
1
dB

Center 2.402 000 GHz
#VBW 300 kHz

Span 3 MHz
Sweep 3.8 ms (601 pts)

R T

Trig  Free

Averages: 100 -

5 L

e

Span 3 MHz
Sweep 3.133 ms (1001 pts)

Marker

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref

Span Fair
Span Center

Off

Sweep Time
3133 ms

Auto Man|
Swieep

Single Cont
Auto Sweep
Time

Morrm Accy
Gate

X On Off

Occupied Bandwidth
1.2042 MHz

hWlore
1 0of2

| Swieep

Gate Setup

Paoints
1001
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20dB bandwidth(CH 38)

W Agilent

Ch Freg 2.44 GHz

Oceupied Bandwidth

Sweep Time 3.133 ms

Triy  Free

Averages: 100 -

Ref 20 dBm Atten 30 dB

P e ki “""""A"......wr.,,m

B B
dB! v

Offst s Fr\-.-’vd‘wur‘""/-}‘

1
dB

Center 2.440 000 GHz Span 3 MHz

#VBW 300 kHz  Sweep 3.133 ms (1001 pts)

Occupied Bandwidth
1.1897 MHz

z
z

Auto Sweep

R T | Siwesp

Sweep Time
3133 ms
tlan|

Swieep

Single Cont

Tirme
Accy

=

arm

Gate
Off

Gate Setup »

Points
1001

20dB bandwidth(CH 78)

i Agilent

Ch Freg 248 GHz

Occupied Bandwidth

Trig  Free

Averages: 100 -

Ref 20 dBm Atten 30 dB

wl|‘-‘—fu4"-'|d"'-qlJ‘l"F'_\‘-h..\_‘M

M+ 2
o,

€
-

|
et S0 N

Center 2.480 000 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2013 MHz

Span 3 MHz
Sweep 3.133 ms (1001 pts)

HVBW 300 kHz

Auto Swieep

R T | Siesp

Sweep Time
3133 ms
Ilan|

Swieep

Single Cont

Time
Accy

=

arm

Gate
off

Gate Setup *

Points
1001
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Trace data Right_( GFSK )

Channel Separation
i Agilent

Marker

Select Marker
1 2 3 4

Ref 20 dBm

Atten 30 dB

MNaormal
Delta
Delta Pair
{Tracking Ref)
Ref A
Center 2.440 000 GHz Span 3 MHz )
Span Pair
Res BW 27 kHz #VBW 300 kHz Sweep 3.8 ms (601 pts)
Span Center
hdaner Trace Amplitude
1R dBm
14 B
Off
More
10of2
20dB bandwidth(Ch 0)
i Agilent R T | Trace
ChFreg 2402 GHz Trig Fres Trace
1 2 3
Occupied Bandwidth Averages: 100 -
Clear Write
Ref 20 dBm Atten 30 dB
Mane Hold
\\-\
= T, Min Hold
[ g BN w J.-] ]
i
Center 2.402 000 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz  Sweep 3.133 ms (1001 pts)
Occupied Bandwidth Blank
863.9937 kHz
hlare
10of2
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20dB bandwidth(CH 38)
i Agilent R T |FrequhanneI

Center Freq

Ch Freg 2.44 GHz Trig  Free 5 44000000 GHy
Occupied Bandwidth Averages: 100 -
Center 2.440000000 GHz Start Freq
2.43850000 GHz
Ref20 dBm Atten 30 dB
Stop Freg
244150000 GHz
CF Step
. 300.000000 kHz
e Man
Freq Offset
Center 2.440 000 GHz Span 3 MHz [P
#Res BW 30 kHz #VBW 300 kHz  Sweep 3.133 ms (1001 pis)
. - - - Signal Track
Occupied Bandwidth Oc 00 % |le] 0ff

884.9009 k
Freg Error 7414
h

20dB bandwidth(CH 78)
4 Agilent

R T |FrequhanneI

Center Freg
2.48000000 GHz

Ch Freg 2.48 GHz Tty Free

Occupied Bandwidth -
Center 2.480000000 GHz Start Freq

2.47850000 GHz

Ref20 dBm Atten 30 dB
Stop Freg
248150000 GHz

CF Step
300.000000 kHz
Ian|

Freq Offset

Span 3 MHz 0.00000000 Hz

H#VBW 300 kHz  Sweep 3.133 ms (1001 pts)
. - Signal Track
Occupied Bandwidth Oc of

873.5724 kHz xdB 2000 ¢

leport Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 17 of 10
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Right_( 8DPSK )
Channel Separation

Agilent R T | Warker

A Mkel 1.0
Ref 20 dBm Atten 30 dB : Select Marker
e 1 2 3 4
Peak
Log S
10 el At S frorgmatifraond Y
- e iy i ! Normal
Oftst
1
dB Delta
Marker A
1.000000 MHz T Df'tag’?)'r
FACKING FE
LeAv [ 3 98 dB Ref A
Center 2.440 000 GHz Span 3 MHz )
Span Pair
Res BW 27 kHz #VBW 300 kHz Sweep 3.8 ms (601 pts)
Span Center
r Amplitude
dBm
=]
Off
More
Tof2

20dB bandwidth(Ch 0)
i Aglent R T [ Trace

ChFreg 2402 GHz Tig Free | . Trace3
Occupied Bandwidth - N -~ -
Points 1001 Clear Write
Ref 20 dBm Atten 30 dB
= hlax Hold
Q‘m,-.wn-nmﬂu‘- .,,,_‘_,,..a--"_‘_"_L -.,Q
hin Hold
Wi
Center 2.402 000 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz  Sweep 3.133 ms (1001 pts)
Occupied Bandwidth : Blank
1.1823 MHz v
hlore
10f2
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20dB bandwidth(CH 38)

R T

i Agilent

Ch Freg
Occupied Bandwidth

Sweep Time 3.133 ms

244 GHz Trig  Free

Averages: 100 -

Ref 20 dBm Atten 30 dB

o
st AT

i

Center 2.440 000 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.1953 MHz

Span 3 MHz

#VBW 300 kHz  Sweep 3.133 ms (1001 pts)

20dB bandwidth(CH 78)
4 Agilent

E T

Ch Freg 2.48 GHz

Geeupied Bandwidth

Sweep Time 3.133 ms

Trig  Free

Averages: 100 -

Ref 20 dBm
#Peak

Atten 30 dB

PPV Y s Sl B

&

;
.y
P

Ly

Offst
1
dB

Center 2.480 000 GHz Span 3 MHz

#VBW 300 kHz  Sweep 3.133 ms (1001 pts)

| Trace

Trace

—
(L]
5]

Clear Write

hlax Hold

in Hold

Wiy

Blank

hlore
10f2

| Trace

Trace

—
(L]
5]

Clear \Write

has Hold

tlin Hold

Wiewy

Occupied Bandwidth
1.1854 MHz

<Hz

1.1

Report Number : ESTRFC2206-001

EST-

QP17-R-101-F04(2019.11.01)

Page 19 of 105



Far Estech
@ your best partner

6. MAXIMUM PEAK OUTPUT POWER

6.1 Test procedure

The transmitter antenna terminal is connected to the input of a Power Sensor. Measurement is
made while EUT is operating in transmission mode at the appropriate center frequency. The
maximum peak output power measurement is 30 dBm.

Limits : FCC§15.247 & RSS 247 section 5.4 d

Description Model Serial Number Cal. Due Date
Power Meter N1921A MY45100570 2022-12-02
Power Sensor N1921A MY45240427 2022-12-02

Power Meter <=> EUT Loss: 1 dB -

6.2 Measurement results

EUT LG TONE FREE MODEL TONE-TF8Q
MODE GFSK,8DPSK i 23 C, 41 % R.H.
INPUT POWER | DC 3.7V
Left_ GFSK
Channel Peak Power Output(dBm) o PASS/
CHANNEL Frequency LimitlmWw]
(MHz) (dBm) (mW) FAIL
0 2402 14.36 27.29 125 PASS
38 2440 1413 25.88 125 PASS
78 2480 14.27 26.73 125 PASS
Left_8DPSK
Channel Peak Power Output(dBm) . PASS/
CHANNEL Frequency Limit[mW]
(MH2) (dBm) (mW) FAIL
0 2402 13.83 24.15 125 PASS
38 2440 13.61 22.96 125 PASS
78 2480 13.72 23.55 125 PASS
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Left_GFSK
Channel Average Power Output(dBm)
CHANNEL Frequency LimitfmW] | PASS/FAIL
(MHz) (dBm) (mwW) factor
0 2402 1414 25.94 1.04 125 PASS
38 2440 13.94 24.77 1.04 125 PASS
78 2480 14.04 25.35 1.04 125 PASS
Left_ 8DPSK
Channel Average Power Output(dBm)
CHANNEL Frequency LimitfmW] | PASS/FAIL
(MHz) (dBm) (mw) factor
0 2402 9.70 9.33 1.73 125 PASS
38 2440 9.48 8.87 1.73 125 PASS
78 2480 9.48 8.87 1.73 125 PASS
Right_GFSK
Channel
P
CHANNEL Frequency eak Power Output(dBm) LimitimW] | PASS/FAIL
(MHZ) (dBm) (mW)
0 2402 14.20 26.30 125 PASS
38 2440 14.11 25.76 125 PASS
78 2480 14.09 25.64 125 PASS
Right_8DPSK
Channel Peak Power Output(dBm)
CHANNEL Frequency LimitfmW] | PASS/FAIL
(MHz) (dBm) (mW)
0 2402 14.03 25.29 125 PASS
38 2440 13.94 24.77 125 PASS
78 2480 13.94 24.77 125 PASS

Note : 8DPSK mode is max power in three different modulations.
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Right_GFSK
Channel Average Power Output(dBm)
CHANNEL Frequency LimitfmW] | PASS/FAIL
(MHz) (dBm) (mwW) factor
0 2402 12.97 25.18 1.04 125 PASS
38 2440 12.86 24 .55 1.04 125 PASS
78 2480 12.85 24.49 1.04 125 PASS
Right_8DPSK
Channel Average Power Output(dBm)
CHANNEL Frequency LimitfmW] | PASS/FAIL
(MHz) (dBm) (mw) factor
0 2402 8.16 8.36 1.06 125 PASS
38 2440 8.05 8.15 1.06 125 PASS
78 2480 8.01 8.08 1.06 125 PASS

Note : 8DPSK mode is max power in three different modulations.
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/7. Number of Hopping Frequency

7.1 Test procedure

According to §15.247(a)(1)(ii), & RSS—247 Frequency hopping systems operating in the
2 400 MHz — 2 483.5 MHz bands shall use at least 15 hopping frequencies.

7.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.

. RBW= 100 KHz
. VBW= 100 KHz

. Span= the frequency band of operation

. Sweep= suitable duration based on the EUT specification.

The Number of Hopping Frequency Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US42041291 2022-11-29
—Spectrum Analyzer <=> EUT Loss: 1 dB
7.3 Measurement results
EUT LG TONE FREE MODEL TONE-TF8Q
MODE GFSK,8DPSK ENVIRONMENTAL 23 °C. 42 % R.H.

CONDITION

INPUT POWER DC 3.7V

Number of CH

Limit (Number of CH)

PASS/FAIL

79

>15

PASS
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7.4 Trace data Left_(GFSK)

i Agilent E T
Mkri 2.402 00 GHz
Ref 20 dBm Atten 30 dB 13.07 dBm

|\||\ulw\|hn\lhw |1'|'I|H|I4%'1|Ilﬂ|ll rHI f{'hl lHJVn\,H |“||||”(|\|\|

#Peak 1

f

LghAv ‘

M1 S2 .'IlJ
$3 FC
AA
"0 [Marker
#swp | 2.402000000 GHz
13.07 dBm

harker

Select Marker

1 2 3 4

Mormal

Delta

Delta Fair
(Tracking Ref)
Ref A

Span Fair
Span Center

Off

Start 2.400 00 GHz

HVBW 100 kHz

hlore

Stop 2.440 00 GHz 1 0f2

Sweep 4.867 ms (1001 pts)

#Res BW 100 k
2 gilent Technologies

i Agilent R T
Mkr1 2.480 00 GHz
Ref 20 dBm Atten 30 dB 12.36 dBm

Log ]'||”|1\'”||u'lf]'”'””'lll \H”mmﬂ |un||| I lfuﬂlh\“lﬂhﬂ \I |||||‘||||]

10 |
on | 11]
1

dB

M1 S2
§3 FC
AA

0 Marker
#swp | 2.480000000 GHz
12.36 dBm

Start 2.440 00 GHz Stop 2.483 50 GHz
#Res BW 100 kHz #VBW 100 kHz  Sweep 5.267 ms (1001 pts)

gilent Technologies

harker

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Fair
Span Center

Off

hlore
10f2
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Trace data Left__(8DPSK)
i Agilent E T

Mkr1 2.402 00 GHz

Ref 20 dBm 7.02 dBm
#Peak

Log 1

| TN A e

Atten 30 dB

dB/
Offst

=l

M1 S2 ‘4
s3 ;:ﬂ}

W Marker
#swp 2.402000000 GHz
7.02 dBm

Start 2.400 00 GHz
#Res BW 100 kHz

Stop 2.440 00 GHz

#VBW 100 kHz  Sweep 4.867 ms (1001 pts)

i Agilent R T
Mkr1 2.480 00 GHz

Ref 20 dBm 6.38 dBm

#Peak
Log

||L'a'hI’ﬂF"'dm"|?'\{ﬂ}"l(hﬂbr"rf-fwﬁ "‘q"".J'\J"M"W'L!WH\Jﬂ‘|1'raﬁp‘.fq{v»mflh,,“u“?“,\hﬂ,ﬁn
[

#swp | 2.480000000 GHz
6.38 dBm

Start 2.440 00 GHz
#Res BW 100 kHz

Stop 2.483 50 GHz

#VBW 100 kHz  Sweep 5.267 ms (1001 pts)

harker

Select Marker

1 2 3 4

Mormal

Delta

Delta Pair
{Tracking Ref)
Ref 4

Span Fair

Span Center

Off

Wore
1of2

| Marker

Select Marker

1 2 3 1

Marmal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

hlore
1of2
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Trace data Right_(GFSK)

i Agilent R T | PeakSearch
Mkr1 2.402 00 GHz

Ref 20 dBm Atten 30 dB 13.98 dBm Mext Peals
Peak "

Log 3 '|]l|l'|\|||’||I|||HII||||||| f‘|['\[|”|“|l|r| p 'HM W

i ||I |||' I||

oBr ”IH 1 Next Pk Right
Offst i

Ll' i

dB Mext Pl Left

f hin Search
LghAv |

i
. Sz‘ﬂ' Fk-Pk Search
S3 FC

AA
"0 [Marker
swp 1 2.402000000 GHz

13.98 dBm v
Start 2.400 00 GHz Stop 2.440 00 GHz i
#Res BW 100 K #VBW 100 kHz  Sweep 4.867 ms (1001 pis)

gilent Technologies

Mkr @ CF

& Agilent R T | Marker

Mkr1 2.480 00 GHz
Ref 20 dBm Atten 30 dB 1347 dBm Select Marker
Peﬂk 1 2 3 4
[ |'1] ll'hl] 1|||1‘ [ | ] —
0" | || itk | \ \ |
Delta
Delta Pair
{Tracking Ref)
Ref A
Span Fair
Span  Center
Frun | MATKET o
swp | 2.480000000 GHz
13.47 dBm
Start 2.440 00 GHz Stop 2.483 50 GHz M?;e

#Res BW 100 k #VBW 100 kHz ~ Sweep 5.267 ms (1001 pts)
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Trace data Right_(8DPSK)

i Agilent

Ref 20 dBm
Peak

Log L

° ﬁf."fh,f“4‘f‘".u"Lh\zﬁk"ﬁu'“~Wu,4,[mJ\ﬂﬂ|;“1,M;'“'.'"p‘iHru-r"uJ“qF~'1."i‘u"\"u,tMMW'WHI‘MM"WM‘

S3 FC
AA
aif):
FTun
Swp

Marker

8.49 dBm

Start 2.400 00 GHz
#Res BW 100 kHz

4 Agilent

Ref 20 dBm
Peak

Marker
2.480000000 GHz
6.81 dBm

Start 2.440 00 GHz
#Res BW 100 kHz

Swp

Atten 30 dB

Atten 30 dB

R T

Mkr1 2.402 00 GHz
8.49 dBm

2.402000000 GHz

Stop 2.440 00 GHz

#VBW 100 kHz  Sweep 4.867 ms (1001 pts)

E T

Mkr1 2.480 00 GHz
6.81 dBm

Stop 2.483 50 GHz

H#JUBW 100 kHz  Sweep 5.267 ms (1001 pts)

harker

Select Marker
1 2 3 4

Mormal

Delta

Delta Fair
(Tracking Ref)
Ref A

Span Fair

Span Center

Off

hlore
10f2

| Marker

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref b

Span

Span Fair

Center

Off

hWlore
1 0of2
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8. Time of Occupancy (Dwell Time)

8.1 Test procedure

According to §15.247(a)(1)(iii), & RSS—247 Frequency hopping systems operating in the

2 400 MHz — 2 483.5 MHz bands. The average time of occupancy on any channels shall not
greater than 0.4 s within a period 0.4 s multiplied by the number of hopping channels
employed.

8.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.

. RBW=1 MHz

. VBW=1 MHz

. Span= zero span, centered on a hoppong channel

. Sweep = as necessary to capture the entire dwell time per hoppong channel
. Detector function = Peak

. Trace = Max hold

The Time of Occupancy Test Instruments

Description Model Serial Number Cal. Due Date

Spectrum Analyzer E4440A US42041291 2022-11-29

—Spectrum Analyzer <=> EUT Loss: 1 dB

8.3 Measurement results

EUT LG TONE FREE MODEL TONE-TF8Q
ENVIRONMENTAL . o
MODE GFSK,8DPSK CONDITION 23 C, 43 % R.H.

INPUT POWER DC 3.7V
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Left_GFSK
A. DH1 Mode
One peiod for each particular channel : 0.436 ms X 320.1 = 139.56 ms
Channel Pulse Time(ms)| Limit(ms) PASS/FAIL

38 139.56 400 PASS

Calculation:The Bluetooth system hops at a rate of 1600 times per second. This means there are 1600
timeslots in one second, the DH1 data rate operates on a one—slot transmission and one—slot receiving
basis. Thus there are 1600/(1+1)=800 transmissions per second. In one period for each particular
channel there are 10.13x31.6=320.1 times of tramsmissions.

B. DH3 Mode

One peiod for each particular channel : 1.072 ms X 159.9 =171.41 ms

Channel Pulse Time(ms)| Limit(ms) PASS/FAIL

38 171.41 400 PASS

Calculation: The Bluetooth system hops at a rate of 1600 times per second. This means there are 1600
timeslots in one second, the DH5 data rate operates on a five—slot transmission and one—slot receiving
basis. Thus there are 1600/(3+1)=400 transmissions per second. In one period for each particular
channel there are 5.06x31.6=159.9 times of tramsmissions.

C. DH5 Mode
One peiod for each particular channel : 2.944 ms X 106.81 = 314.45 ms

Channel Pulse Time(ms)| Limit(ms) PASS/FAIL

38 316.16 400 PASS

Calculation: The Bluetooth system hops at a rate of 1600 times per second. This means there are 1600
timeslots in one second, the DH5 data rate operates on a five—slot transmission and one—slot receiving
basis. Thus there are 1600/(5+1)=266.7 transmissions per second. In one period for each particular
channel there are 3.38x31.6=106.81 times of tramsmissions.

8.4 Trace data Left

DH1
e Agilent R T | Marker
Ref 20 dBrm AT Select Marker
#Peak ! - : -
Mormal
1
B Delta
fo e wl Wil by lﬂm Lw«u Delta Pair
(Tracking Ref)
LgAv Reaf £
Center 2.440 000 GHz Span 0 Hz Span Pair
Res BW 1 MHz Sweep 9.267 ms (1001 pts) Span Center
Off
Mare
1of2
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Atten 30 dB

LgAv

Start 2.440 000 GHz
Res BW 1 MHz
Marker Tr

eak

LgfAv

Start 2.440 000 GHz
Res BW 1 MHz

MHM.\J L dnk e

Stop 2.440 000 GHz
Sweep 15.53 ms (1001 pts)

20 dBm Atten 30 dB

Stop 2.440 000 GHz
#VBW 3 M Sweep 24.13 ms (1001 pts)
de

| Marker

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

hlore
10of2

| Marker

Select Marker
1 2 3 4

MNormal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

Twlore
1 af 2

Report Number : ESTRFC2206-001

EST-QP17-R-101-F04(2019.11.01)

Page 30 of 105



‘Far Estech

@ your best partner

Left_8DPSK
A. 3DH1 Mode
One peiod for each particular channel : 0.429 ms X 320.1 = 137.42 ms
Channel Pulse Time(ms) l(‘;;nsl; PASS/FAIL
39 136.59 400 PASS
B. 3DH3 Mode
One peiod for each particular channel : 1.697 ms X 159.9 = 271.35 ms
. Limit
Channel Pulse Time(ms) (ms) PASS/FAIL
39 274.07 400 PASS
B. 3DH5 Mode
One peiod for each particular channel : 2.935 ms X 106.81 = 313.49 ms
Channel Pulse Time(ms) l(‘r':!;[ PASS/FAIL
39 317.01 400 PASS
Trace data
3DH1
- Agilent R T IW
3;2:: dBm Atten 30 dB - 1| B 1Sele£tr\z1@13rkeri
ﬂ H (’ MNaormal
L Delta
1A bt MJVJ LJMJ oy v ,ﬂl Lwn ) mﬁa&s‘ Dielta Pair
Lafv (Tracking Ref)
9 Ref A
Start 2.440 000 GHz Stop 2.440 000 GHz S =
Res DW 1 iz _ : #VBW3 Milz__ Sweep 10.73 ms (1001 pts) _|{EN paﬁr
Off
Mlore
1 of 2
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8DPSK

3DH3
. Agilent R T [ Marker

Select Marker
1 2 3 4

Ref 20 dBm Atten 30 dB

T

Start 2.440 000 GHz Stop 2.440 000 GHz
Res BW 1 MHz #VBW 3 MHz Sweep 16.8 ms (1001 pts)

MNormal

Delta

Delta FPair
(Tracking Ref)
Ref A

Span Pair

Span Center

2] Tr.

Off

hlore
1 of 2

Marker

Ref 20 dBm Atten 30 dB Select Marker

#Peak

Mormal

Delta

a4 Delta Pair

(Tracking Ref)
LgAv Ref A

Center 2.440 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 3 MHz Sweep 12.33 ms (1001 pts)

Span Pair

Span Center

Off

fwlore
1af2
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Right_GFSK
A. DH1 Mode
One peiod for each particular channel : 0.436 ms X 320.1 = 139.56 ms
Channel Pulse Time(ms)| Limit(ms) PASS/FAIL

38 139.56 400 PASS
Calculation:The Bluetooth system hops at a rate of 1600 times per second. This means there are 1600
timeslots in one second, the DH1 data rate operates on a one—slot transmission and one—slot receiving
basis. Thus there are 1600/(1+1)=800 transmissions per second. In one period for each particular
channel there are 10.13x31.6=320.1 times of tramsmissions.

B. DH3 Mode
One peiod for each particular channel : 1.072 ms X 159.9 = 171.41 ms

Channel Pulse Time(ms)| Limit(ms) PASS/FAIL

38 171.41 400 PASS
Calculation: The Bluetooth system hops at a rate of 1600 times per second. This means there are 1600
timeslots in one second, the DH5 data rate operates on a five—slot transmission and one—slot receiving
basis. Thus there are 1600/(3+1)=400 transmissions per second. In one period for each particular
channel there are 5.06x31.6=159.9 times of tramsmissions.

C. DH5 Mode
One peiod for each particular channel : 2.944 ms X 106.81 = 314.45 ms

Channel Pulse Time(ms)| Limit(ms) PASS/FAIL
38 316.16 400 PASS

Calculation: The Bluetooth system hops at a rate of 1600 times per second. This means there are 1600
timeslots in one second, the DH5 data rate operates on a five—slot transmission and one—slot receiving
basis. Thus there are 1600/(5+1)=266.7 transmissions per second. In one period for each particular
channel there are 3.38x31.6=106.81 times of tramsmissions.

Trace data Left

DH1
e Agilent R T | Marker
Ref 20 dBrm AT Select Marker
#Peak ! - : -
Mormal
1
B Delta
fo e wl Wil by lﬂm Lw«u Delta Pair
(Tracking Ref)
LgAv Reaf £
Center 2.440 000 GHz Span 0 Hz Span Pair
Res BW 1 MHz Sweep 9.267 ms (1001 pts) Span Center
Off
Mare
1of2
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Atten 30 dB

LgAv

Start 2.440 000 GHz
Res BW 1 MHz
Marker Tr

eak

LgfAv

Start 2.440 000 GHz
Res BW 1 MHz

MHM.\J L dnk e

Stop 2.440 000 GHz
Sweep 15.53 ms (1001 pts)

20 dBm Atten 30 dB

Stop 2.440 000 GHz
#VBW 3 M Sweep 24.13 ms (1001 pts)
de

| Marker

Select Marker
1 2 3 4

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

hlore
10of2

| Marker

Select Marker
1 2 3 4

MNormal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Span Center

Off

Twlore
1 af 2
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Right_8DPSK
A. 3DH1 Mode
One peiod for each particular channel : 0.429 ms X 320.1 = 137.42 ms
Channel Pulse Time(ms) l(‘;;nsl; PASS/FAIL
39 136.59 400 PASS
B. 3DH3 Mode
One peiod for each particular channel : 1.697 ms X 159.9 = 271.35 ms
. Limit
Channel Pulse Time(ms) (ms) PASS/FAIL
39 274.07 400 PASS
B. 3DH5 Mode
One peiod for each particular channel : 2.935 ms X 106.81 = 313.49 ms
Channel Pulse Time(ms) l(‘r':!;[ PASS/FAIL
39 317.01 400 PASS
Trace data
3DH1
- Agilent R T IW
3;2:: dBm Atten 30 dB - 1| B 1Sele£tr\z1@13rkeri
ﬂ H (’ MNaormal
L Delta
1A bt MJVJ LJMJ oy v ,ﬂl Lwn ) mﬁa&s‘ Dielta Pair
Lafv (Tracking Ref)
9 Ref A
Start 2.440 000 GHz Stop 2.440 000 GHz S =
Res DW 1 iz _ : #VBW3 Milz__ Sweep 10.73 ms (1001 pts) _|{EN paﬁr
Off
Mlore
1 of 2
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8DPSK

3DH3
. Agilent R T [ Marker

Select Marker
1 2 3 4

Ref 20 dBm Atten 30 dB

T

Start 2.440 000 GHz Stop 2.440 000 GHz
Res BW 1 MHz #VBW 3 MHz Sweep 16.8 ms (1001 pts)

MNormal

Delta

Delta FPair
(Tracking Ref)
Ref A

Span Pair

Span Center

2] Tr.

Off

hlore
1 of 2

Marker

Ref 20 dBm Atten 30 dB Select Marker

#Peak

Mormal

Delta

a4 Delta Pair

(Tracking Ref)
LgAv Ref A

Center 2.440 000 GHz Span 0 Hz
Res BW 1 MHz #VBW 3 MHz Sweep 12.33 ms (1001 pts)

Span Pair

Span Center

Off

fwlore
1af2
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9. band—edge and out of band emissions.

9.1 Test procedure

The radio frequecy power at 20dB down from the highest inband power level is measured with a
spectrum analyzer connected to the antenna terminal, while EUT is operating in transmission
mode at the appropriate center frequency. The band edge&out of band emission shall be at
least 20dB below of the highest inband power level.

Limit & RSS-247 section 5.5

9.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.
. RBW= 100 KHz

. VBW= >100 KHz

. Span= suitable frequency span

. Sweep= suitable duration based on the EUT specification.

Band Edge&Out of Emission Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US42041291 2022-11-29
Spectrum Analyzer FSV40 100939 2022-12-02

—Spectrum Analyzer <=> EUT Loss: 1 dB

9.3 Measurement results of band—edge & out of emission

EUT LG TONE FREE MODEL TONE-TF8Q
ENVIRONMENTAL . o
MODE GFSK,8DPSK CONDITION 23 C, 42 % R.H.
INPUT POWER DC 3.7V

x Refer to attach spectrum analyzer data chart.
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9.4 Trace data of band—edge & Out of Emission

CHO Left_(GFSK)

i Agilent

Ref 20 dBm

Atten 30 dB

Normal
Delta
o
s | Marker g i :
¢8m 2.400000000 GHz Vhathy Detta Pair
{Tracking Ref)
LgAv Ref 4
Center 2.400 00 GHz Span 20 MHz )
Span Fair
#Res BW 100 kHz #VBW 100 kH Sweep 2.467 ms (1001 pts)
Span Center
Marker T de
Off
More
10f2
Display
Mkr1 2.480 04 GHz
Ref 20 dBm Atten 30 dB 14.14 dBm Full Screen
Display Line
-5.86 dBm
On Off
. ._J'J
Display Line
~5.86 dBm -
Limnits*
LghAv
Center 2.483 50 GHz Span 20 MHz Active Fctn
#Res BW 100 kHz Sweep 2.467 ms (1001 pts) Position *
L e Bottom
Title *
Preferences *

R T

Mkr2 2.400 00 GHz
-39.20 dBm

harker

Select Marker
1 2 3 4
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R T | PeakSearch

Mkr1 2.405 96 GHz
Ref 20 dBm Atten 30 dB 14.01 dBm MNext Peak
1. M "' LR o
|" . HJ‘L,I |F|fL]l fllfﬂ
r WYY :
[l Mot P Right
,I
M
| MNext Pk Left
%m'
J .1‘1'."#4&""‘ '1.r'“
e e e T R th' Min Search
Lghwv
Center 2.400 00 GHz Span 20 MHz
#Res BW 100 kHz HVBW 100 kHz  Sweep 2.467 ms (1001 pis) Pk-Pk Search
dBm
Wkr © CF
hlare
1of2
Agilent E T Pealk Search
Mkr1 2.480 04 GHz
Ref 20 dBm Atten 30 dB 14.10 dBm Mext Feak
#Peak Qll
j'ﬁHH J jl[ | |' Hrl
Fnl i
Y Next Pk Right
. Mext Pl Left
Marker LT
lal ', W
2.480040000 GHz ™ Vet ctitmmparmismsiciastmaonl -
Min Search
LeAv - 14.10 dBm
Center 2.483 50 GHz Span 20 MHz
#Res BW 100 kHz HVBW 100 kHz  Sweep 2.467 ms I,'1IJI.'I1 pis) Pk-Pk Search
Wl @ CF
More
Tof2
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CHO

Spectrum | t%’
Ref Level 20,00 dBm Offset 2.00 d& & RBW 100 kHz
Att 35ds  SWT  265ms  VBW 100 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
3 m2[1] -41.49 dBm
M1 6.963680 GHz
10 dém M1[1] 15.20 dBm
2.401890 GHz
0 dBm
-10 dBrm.
-20 dBm
30 dBm
-40 dem
-60 dBm |
-70 dBm
Start 30.0 MHz 32001 pts Stop 26.5 GHz

CH38
CreT—— &

Ref Level 20,00 dBm Offset 2.00 dB & RBW 100 kHz

Att 35d8 SWT 265ms VBW 100 kHz  Mode Auto Sweep
SGL Count 10/10

@ 1Pk Max
M
¥

E mM2[1] 41.41 dBm
6.812310 GHz
mMi[1] 14.55 dBm
2.439940 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

~30 dBm

M2

-40 dBm

-60 dBm

-70 dBm

Start 30.0 MHz 32001 pts Stop 26.5 GHz

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 40 of 105



Foar Estech
N

CH78

vour best partner

Spectrum [tg’:]
Ref Level 20,00 dBm Offset 2.00 dB & RBW 100 kHz
Att 35d8  SWT 265 ms VBW 100 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
M2[1] 41.01 dBm
M1 6.985190 GHz
10 dBm mMi[1] 14.96 dBm
2.480470 GHz,
0 dBm
-10 dBm
-20 dBm
-30 db
2

=60 dBm

-40 dBm l

-70 dBm

Start 30.0 MHz

32001 pts

Stop 26.5 GHz

Report Number :

ESTRFC2206-001

EST-QP17-R-101-F04(2019.11.01)

Page 41 of 105



Q) Estech
ESp =5k

partner

Left_8DPSK
CHO

e Agilent R T Display
Mkr1 2.402 14 GHz
Ref 20 dBm Atten 30 dB 11.26 dBm Full Screen
Display Line
-8.74 dBm
On Off
Display Line "
dém 41-8 7& gBm-.JI,&'r#h«““-*"“""r MW'MWMMAJ“
LaA ’ Limits*
gAv
Center 2.400 00 GHz Span 20 MHz Active Fetn
#Res BW 100 kHz #VBW 100 kH Sweep 2.467 ms (1001 pts) Position ¥
taker Tr vpe de Bottam
1
. Title »
Preferences *

CH78

Agilent R T Display
Mkr1 2.480 16 GHz
Ref 20 dBm Atten 30 dB 11.11 dBm Full Screen
Display Line
-8.89 dBm
On Off
JII
Display Line -
-8.89 dBm et -
Limits*
Lghw
Center 2.483 50 GHz Span 20 MHz Active Fetn
#Res BW 100 kHz #VBW 100 kH Sweep 2.467 ms (1001 pts) Fosition ¥
Marker Tr wpe Amplitude Bottom
1
. Title »
Freferences *+

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 42 of 105



Fary Estech

"0, yvour best partner

R T | PeakSearch

Mkr1 2.404 94 GHz
Ref 20 dBm Atten 30 dB 9.39 dBm Mext Feal
r' .||y'L-,,-||"‘n i "'uvl-.lf.\?w,ll‘fmyhri ity ‘J'!‘i"\p o
| Mext Pl Right
|],|
| ol Mext Pk Left
y ] ) 'W"th
Lol it Phefer e :
Min Search
LghAv
Center 2.400 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 100 kH Sweep 2.467 ms (1001 Pk-Pk Search
[LELN T y
1
i Mkr © CF
hlare
1of2
e Agilent R T Display
Mkr1 2.477 94 GHz
Ref 20 dBm Atten 30 dB ERER ] Full Screen
#Peak é
Log Lo, P e mrey dm i, . :
Lo T P ~*”"‘1"‘,| Display Line
dB! ] on -10.81 dBronff
Offst | _—
1
[i13]
-.'v‘-r\nfill:ln.lu\nwtlm_ll, el A J""L.',l“ -
Limits*
Lghv
Center 2.483 50 GHz Span 20 MHz Active Fctn
#Res BW 100 kHz #VBW 100 kHz  Sweep 2.467 ms {1001 p Position *
b amker T 1 Bottam
1
i Title »
Preferences *

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 43 of 105



For) Estech
‘-ol your best partner

Spectrum | t%’
Ref Level 20,00 dém  Offset 2.00 d& & RBW 100 kHz

Att 35ds  SWT  265ms  VBW 100 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max

= m2[1] 41.33 dBm
mi 6.946310 GHz
15.17 dBm
2.401890 GHz;

10 dBm M1[1]

0 dBm

-10 dBm

-20 dBm

~30 dBm

-40 dBm

=60 dBm

-70 dBm

Start 30.0 MHz 32001 pts Stop 26.5 GHz

CH38
CreT—— &

Ref Level 20,00 dBm Offset 2.00 dB & RBW 100 kHz

Att 35d8  SWT 265 ms VBW 100 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max

4l m2[1] 40.67 dBm
! 6.949620 GHz
15.33 dBm

2.439940 GHz

10 dBm M1[1]

0 dBm

-10 dBm

-20 dBm

~30 dBm

o

-40 dBm

=60 dBm

-70 dBm

Start 30.0 MHz 32001 pts Stop 26.5 GHz

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 44 of 105



Foar Estech
N

vour best partner

CH78
CreT—— &

Ref Level 20,00 dBm Offset 2.00 dB & RBW 100 kHz

Att 35d8 SWT 265ms VBW 100 kHz
SGL Count 10/10

@ 1Pk Max

Mode Auto Sweep

m2[1] 40.91 dBm
. 6.981880 GHz
10 dBm mMi[1] 15.45 dBm
2.480470 GHz,

0 dBm

-10 dBm

-20 dBm

~30 dBm

-40 dBm - !

=60 dBm

-70 dBm

Start 30.0 MHz

32001 pts Stop 26.5 GHz

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 45 of 105



For Estech

@ your best partner

CHO Right_(GFSK)

i Agilent BT Marker
Mkr2 2.400 00 GHz
Ref 20 dBm Atten 30 dB 4049 dBm 1Sele;:t Masrker ;
Normal
nI
z K
i b, Delta
Marker nm‘%?’“ l""l‘n,m
56 5 .".-..,qqﬂ'1 ' "‘V"l\ - :
¢8m 2.400000000 GHz WO T Delta Pair
(Tracking Ref)
Letv |-40.49 dBm Ref A
Center 2.400 00 GHz Span 20 MHz s Pai
#Res BW 100 kHz #VBW 100 kHz  Sweep 2.467 ms (1001 pts) g pag &l
: PR—— pan enter
Off
hlare
1 of 2
4 Agilent R T Marker
Mkr2 2.483 50 GHz
Ref 20 dBm Atten 30 dB Iy e Select Marker
#Peak 1 2 3 4
MNaormal
m/'{ r""\\ 3 Delta
s | Markeng WW&L —_—
d8m '2.483500000 GHz RAa W S A N . Dﬁltag’glr
FACKING Re
Loav |-47.06 dBm R s
Center 2.483 50 GHz Span 20 MHz < Pai
#Res BW 100 kHz #VBW 100 kHz _ Sweep 2.467 ms (1001 pts) || pag Elr
[LELE Wpe litude [Pt enter
i dBm
2 k o d4B8m
Off
More
1 of 2

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 46 of 105



For, Estech

i s A5

st

LghAv

Center 2.400 00 GHz
#Res BW 100 kHz

CH78

4 Agilent

your besf parfnef'

Mkr1 2.402 16 GHz
Ref 20 dBm Atten 30 dB 14.69 dBm

g
T B ;M,dwmu»w'" LI

Span 20 MHz
#VBW 100 kHz  Sweep 2.467 ms (1001 pts)

litude
dBm
dBm

R T
Mkr1 2.478 88 GHz

Ref 20 dBm Atten 30 dB 13.87 dBm

Center 2.483 50 GHz
#Res BW 100 kHz
hamar Tra

H‘T‘J‘ﬂ{‘-m /

LA R e et e et

Span 20 MHz
#JVBW 100 kHz  Sweep 2.467 ms (1001 pts)

litude
dBm
dBm

Display

Full Screen

Display Line

-5.60 dBm

On Off

Limits*

Active Fcin
Position *
Bottam

Title »

Preferences *

Pealk Search

MNext Peak

Next Pk Right

MNext Pk Left

hlin Search

Pk-Fk Search

Mir @ CF

hlore
1of2

Report Number :

ESTRFC2206-001

EST-QP17-R-101-F04(2019.11.01)

Page 47 of 105



Fo- Est
w’d A

_CHO

Saaran |

ech

vour best partner

=)

Ref Level 20,00 dBm Offset 2.00 dB & RBW 100 kHz
Att 35d8 SWT 265ms VBW 100 kHz
SGL Count 10/10

Mode Auto Sweep

@ 1Pk Max

L

10 dBm

m2[1] 41,33 dBm
6.900B20 GHz

0 dBm

mMi[1] 15.05 dBm
2.401890 GHz;

-10 dBm

-20 dBm

-30 dBm

M2
-40 dBm

=60 dBm

-70 dBm

Start 30.0 MHz 32001 pt:

s Stop 26.5 GHz

CH38
)

=)

Ref Level 20,00 dém Offset 2.00 dB & RBW 100 kHz

SGL Count 10/10

Att 35de SWT 265ms  VBW 100 kHz Mode Auto Sweep

@ 1Pk Max

M
i

10 dém

m2[1] -40.83 dBm|
6.971130 GHz

0 dBm:

M1[1] 14.59 dBm
2,439940 GHz

-10 dBm

=20 dBrm

=30 dBm

-40 dBm =

-60 dBm

=70 dBm

Start 30.0 MHz 32001 pts

( I J

Stop 26.5 GHz
Ready LLLELLLLT] = 2wz

Report Number : ESTRFC2206-001

EST-QP17-R-101-F04(2019.11.01)

Page 48 of 105



vour best partner

Foar Estech
N

CH78
e &

Ref Level 20,00 dBm Offset 2.00 dB & RBW 100 kHz
Att 35d8 SWT 265ms VBW 100 kHz  Mode Auto Sweep
SGL Count 10/10

@ 1Pk Max

mM2[1] 41.43 dBm
6.791630 GHz
mMi[1] 15.20 dBm
2.479640 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

~30 dBm

M2

-40 dBm i

=60 dBm

-70 dBm

Start 30.0 MHz 32001 pts Stop 26.5 GHz

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 49 of 105



ch

vour best partner

For Este
Nt 4

Right_8DPSK
CHO

i Agilent

Ref 20 dBm Atten 30 dB

101 Marker
d8m +2.400000000 GHz
LgAv 4513 dBm

Center 2.400 00 GHz

#Res BW 100 kHz #VBW 100 kHz

CH78

4 Agilent

Ref 20 dBm
#Peak

Atten 30 dB

Marker,,,w-m*'g
[2.480160000 GHz
11.02 dBm

Center 2.483 50 GHz
#Res BW 100 kHz

hamar
1

Lghw

#VBW 100 kHz

TR PO RN

R T

Mkr2 2.400 00 GHz
45.13 dBm

K
il
W’war-u‘w.-é‘am.

Span 20 MHz
Sweep 2467 ms (1001 pts)
Amplitude
dBm
dBm

E T

Mkr1 2.480 16 GHz
11.02 dBm

‘h‘\.a-ﬁ\-ruw\..«w‘..

Span 20 MHz
Sweep 2.467 ms (1001 pts)

litude
dBm
dBm

harker

Select Marker
1 2 3 4

Mormal

Delta

Delta Fair
(Tracking Ref)
Ref

Span Fair

Span Center

Off

hlore
10f2

Marker

Select Marker
1 2 3 4

Marmal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair

Center

Span

Off

hlore
1of2

leport Number : ESTRFC2206-001

EST-

QP17-R-101-F04(2019.11.01)

Page 50 of 10



For, Estech

"0, your besf parfnef'

i Agilent R T | PeakSearch
Mkr1 2.403 08 GHz
Ref 20 dBm Atten 30 dB 9.34 dBm Mext Pealk
"‘Ml‘ﬁdhﬁrp-a‘llulf 0! .r,w Tl Y
Mext Pl Right
Mext Pk Left
Marker of
12.403080000 GHz™™ i St
Letv - 9,34 dBm
Center 2.400 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 100 kHz  Sweep 2.467 ms (1001 pis) Pk-Pk Search
i Amplitude
Wikr © CF
=
Mare
1of2
CH78
4 Agilent R T | FeakSearch

Mkr1 2.479 02 GHz
Ref 20 dBm Atten 30 dB 9.62 dBm MNext Pealk
WM J"‘-"‘W'*Hﬂu‘*‘fgﬂ rf,r.,.,,lll
MNext Pk Right
MNext Pk Left
1, -
2.479020000 GHz o bt S gl oot _
hin Search
LeAv - 962 dBm
Center 2.483 50 GHz Span 20 MHz
#Res BW 100 kHz HVBW 100 kHz  Sweep 2.467 ms {1001 pis) Pk-Pk Search
[LELE Wpe
1
Mkr © CF
More
1of2

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 51 of 105



For) Estech
‘-ol your best partner

Spectrum | t%’
Ref Level 20,00 dém  Offset 2.00 d& & RBW 100 kHz

Att 35ds  SWT  265ms  VBW 100 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max

m2[1] 40.77 dBm
M 6.878480 GHz
10 dBm—F- mMi[1] 10.73 dBm
2,401890 GHz

0 dBm

-10 dBm

-20 dBm

~30 dBm

-40 dBm *

=60 dBm

-70 dBm

Start 30.0 MHz 32001 pts Stop 26.5 GHz

CH38
e &

Ref Level 20,00 dBm Offset 2.00 dB & RBW 100 kHz

Att 35d8  SWT 265 ms VBW 100 kHz Mode Auto Sweep
SGL Count 10/10

@ 1Pk Max

m2[1] 41.58 dBm

M 6.962030 GHz
10 dBm mMi[1] 9.38 dBm
2.439940 GHz

0 dBm

-10 dBm

-20 dBm

~30 dBm

-40 dBm

=60 dBm

-70 dBm

Start 30.0 MHz 32001 pts Stop 26.5 GHz

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 52 of 105



vour best partner

Foar Estech
N

CH78
Crem—— &

Ref Level 20,00 dBm Offset 2.00 dB & RBW 100 kHz

Att 35d8 SWT 265ms VBW 100 kHz Mode Auto Sweep
SGL Count 10/10
@ 1Pk Max
m2[1] 41.53 dBm
y 6.885930 GHz
10 dBm—2t mMi[1] 7.90 dBm
2.480470 GHz
0 dBm
-10 dBm
20 dBm
-30dp

Start 30.0 MHz 32001 pts Stop 26.5 GHz

Report Number : ESTRFC2206-001 EST-QP17-R-101-F04(2019.11.01) Page 53 of 105



