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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

Report Number : ESTRFC1810-003 EST-P25-102-F04(2016.01.01) Page 4 of 5¢
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2. Description of EUT
2.1 Summary of Equipment Under Test (Bluetooth)

Modulation Type
Transfer Rate
Number of Channel
Channel Spacing
PEAK Qutput Power

Rating

Receipt Date

: GFSK(FHSS) , 8DPSK
: 3 Mbps
: 79 ch
: 1 MHz
:GFSK : 1.15 mW 8DPSK : 0.48 mW

: DC 3.7 V Battery

: 2-Apr—18

2.2 General descriptions of EUT

Performance Characteristics

Samsung CPU 1 8GHz (Octa core)

Battery(4000mA) Performance

CPU Exynoa5430 Standby tme | 220 hours

0S Android 4.4 KxtKat Talk ime 10 hours

s 3G SDRAM Outdoor “7AN+QPS,_ 15min/hour

e 16G ROM voice communication, 10kB

transmussion every 10 min, and
GPS on all tme, 10.5 hours of
o tion.

Communication | USB HOST 2.0 HIGH SPEED User profiles | F*%

Interface USB Client 2.0 HIGH SPEED QOutdoor Voice, 15 min‘hour voice

communication, 105 hours of
operation and 150 hours standby
time.

Physical Characteristics User Environment
Dimensions 13%9mm HX 73mm W X 21lmm D Sealing
- ) 1.5M drop to concrete.
Weight 315 gram with 4000mAH battery Drop Spec. 3 B o b i
e ’ 20°C ~ N
Dasplay 4.3inch WVGA Opesiting Man 20°C ~ +60°C
Touch Panel, 4 side keys, power key, | Temp o =
Input e ic Kaysad Storage | -25°C ~ +70°C
4000mAh. 3.7V, Li-ion Input : AC 100 ~ 240V,
Battery Buld-in backup battery - AC Power 50 ~ 60Hz
200mAh. 3.7V (polymer) Output - DC <5.0V. 3.5A
Expansion Slot High capacity mucro SD Card Relative Humadity 5% ~ 80%

2D Imager (SE-4750SR.

Audio Speaker / Recerver / MIC

HSPA~+(Five-band)
Wireless 800/850/900/1900/2100MH=
(WWAN) Quad-band EDGE GPRS GSM

$50/900/1800/1900 MH=

Class 2 (2402MHz~2480MHz)
Bluetooth Bluetooth V4 0+HS
Wireless LAN 2.4GH=z/ 5GHz 802.11 a'b/g/n Penpherals and Accessories

USB Chent 20 HIGH
GPS Embedded A-GPS Communication SPEED
Notfication Vibration and Charging LED Battery Chargers: | 1-slot battery charger Cradle
s 1D Laser Type
canner

Resolution 13 megapixel
Illummation: User controllable flash
Lens: Auto Focus
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EST-P25-102-F04(2016.01.01)

Page 5 of 53



Estech

vour best parfner

3. Test Standards

Test Standard : FCC PART 15 Subpart C (15.247)
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 remark
FCC Standard Test Type Result Remark Limit
15.207 AC Power Conducted Emission | Pass Meet the requirement
15.205 & 15.209 Intentional Radiated Emission Pass Meet the requirement
15.247(a)(1) Carrier Frequency Separation & | Pass Meet the requirement >25 kHz
20 Bandwidth ,99% Bandwidth
15.247(b) Maximum Peak ouput power Pass | Meet the requirement |30dBm(1W)
15.247(a)(1)(ii) Number of Hopping Frequency Pass Meet the requirement >75
15.247(c) Transmitter Radiated Emission Pass Meet the requirement
15.247(a)(1)(iii) Time of Occupancy (Dwell Time)| Pass | Meet the requirement <400ms
15.247(d) 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
39 2441 MHz

b. Measurement Channel : Low (2402 MHz), Middle (2441 MHz), High (2480 MHz)
c. Test Mode : 8DPSK, GFSK (worst case)
d. Test rate : 3 Mbps

Report Number : ESTRFC1810-003 EST-P25-102-F04(2016.01.01) Page 7 of 53
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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

Wireless

EUT

Report Number : ESTRFC1810-003 EST-P25-102-F04(2016.01.01) Page 8 of 53
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4.4 EUT and Support equipment

er

Equipment Name Model Name S/N Manufacturer (Egrge:g)
Portable Data iCAM M300 NONE Iris 1D, Inc. EUT
Collection Terminal
Cradle iCAM M300-CRST NONE Iris ID, Inc.
4.5 Cable Connecting
Start Equipment End Equipment Cable Standard
Remark
Name 1/O port Name I/O port Length Shielded
Portgble Datg Power Adapter - 2.0 Unshielded
Collection Terminal
Report Number : ESTRFC1810-003 EST-P25-102-F04(2016.01.01) Page 9 of 53
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5. Carrier Frequency Separation
5.1 Test procedure

According to §15.247(a)(1), 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 2018-12-27
Gignal Analyzer FSV40 100939 2018-12-27
—Spectrum Analyzer <=> EUT Loss: 1.0dB -

5.3 Measurement results

EUT Coﬁgcnt?obn‘eTEe)i?na\ MODEL |CAM MSOO
ENVIRONMENTAL . o

MODE GFSK,8DPSK CONDITION 22 C, 40 % R.H .

INPUT POWER DC 3.7V
Channel Bandwidth . Channel L
CHANNEL Frequency at 99% zoilingglg\f\?(kaljz) Separation (Lklmzlg PASS/FAIL
(MHz) (kHz) (kHz)

0 2402 897 973 1000 649 PASS
39 2441 895 934 1000 622 PASS
78 2480 871 932 1000 622 PASS

Report Number : ESTRFC1810-003 EST-P25-102-F04(2016.01.01) Page 10 of 53
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( 8DPSK )
Channel Bandwidth . Channel .
CHANNEL Frequency | at 99% 20%?3\’\1@\;?&&;2) Separation ("k'mz't) PASS/FAIL
(MHZ) (MHZ) elo (kHZ)
0 2402 1.214 1337 1000 891 PASS
39 2441 1.200 1296 1000 864 PASS
78 2480 1.218 1370 1000 913 PASS
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5.4 Trace data ( GFSK )

Channel Separation

Ref Level 10.00 dBm  Offset 1.00 dB RBW 50 kHz
Att 25 db SWT 37.9 ps YBW 50 kHz Mode Auto FFT
@ 1Pk Max

M2[1] 2.30 dBm
2.44200000 GHz
A2 dBm
I(;,". 14100900 GHz

0 dem Mz
s I Mi1[1] XA
. =\ w -

A \ A
il Y il \ f \

-10.dBm \. — . ,-I T __."l A ~ T

A i bW i N 5 e r b

v v O T i | N N

-20 dBm bt Ay . e iy

=30 dém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts Span 5.0 MHz
Marker

Type | Ref | Tre | X-value | Y-value | Function | Function Result
M1 1 2,441 GHz -2.42 dBm
M2 1 2.442 GHz -2.39 dBm

20dB bandwidth(Ch 0)
# Agilent T | Meas Setup

Awg Mumber
Ch Freq 2,402 GHz Trig  Free 10
Number of Averages 10 Avg WMode
Exp Repeat
Ref 10 dBm Atten 20 dB
#Peak Mwlax Hold
Log i On Off
10 . L ——
dB/ — 1. . Qe BW % Pwr
RSt e 99.00 %
dB ]
OBYWW Spar
Center 2.402 000 GHz Span 3 MHz |JIREubei s
#Res BW 30 kHz #VBW 300 kHz Sweep3.08 ms (601 pts) |
" - x dB
Occupied Bandwidth ¢ BW % Puir 59, -20.00 dE
897.2404 kHz ———————
Optimize
Ref Level
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20dB bandwidth(CH 39)
- Agilent

Ch Freqg
Occupied Bandwidth

Start 2.438500000 GHz

2.44 GHz

Ref 10 dBm
#Peak

Atten 20 dB

Start 2.438 500 GHz
#Res BW 30 kHz

Occupied Bandwidth
894.6404 kHz

910 kHz

HWBW 300 kHz

20dB bandwidth(CH 78)
o Agilent

Ch Freg
Occupied Bandwidth

Sweep Time 3.080 ms

2.48 GHz

Ref 10 dBm
#Peak

Atten 20 dB

Center 2.480 000 GHz
#Res BW 30 kHz

#VBW 300 kHz

Occupied Bandwidth
870.9262 kHz

‘Hz

Ay Number

Trig  Free 10

Averages: 10 - On Off
Avg hode

Exp Repeat

hlax Hold

On Off

Sweep Time

Trig  Free 3.080 ms
Averages: 10 - =i [
Swieep

Single Caont

AlUto Swesp

Tirme

Marrm Mooy

Span 3 MHz
Sweep 3.08 ms (601 pts)
Faoints
501

T

| hWeas Setup

Occ BW % Pwir
93,00 %

OBWW Spar

Stop 2.441 500 GHz [

Sweep 3.08 ms (601 pts)

* dB
-20.00 dB

Optimize
Ref Lewvel

T

| Sweep

Report Number : ESTRFC1810-003
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( 8DPSK))

Channel Separation

Ref Level 10.00 dBm Offset 1.00 d8 RBW 50 kHz
Att 25 db SWT 37.9 ps VBW 50 kHz Mode Auto FFT

@ 1Pk Max

M2[1]
0 dBrmr

M1i[1]

h |
[

)"“]\-_P-go[-!\mi'\_. ] ‘FIIJ.\ - III

11.72 dBm
2.44200000 GHz
11.47 dBm
2.44100000 GHz

VN A [ Ny e v 7 T e

-20 dBm

N | SN Ty

-20 dem

=40 dBm

-50 dBm

-60 dBm—1i—

=70 dBm

-80 dBm

CF 2.441 GHz 691 pts

Span 5.0 MHz

Marker

Type | Ref l Trci *¥-value | Y-value ] Function
M1 1 2.441 GHz -11.47 dBm
M2 1 2,442 GHz -11.72 dBm

Function Result |

20dB bandwidth(Ch 0)
Agilent T

Ch Freqg 2,402 GHz
Occupied Bandwidth

Sweep Time 3.080 ms

Trig  Free

Averages: 10 -

Ref 10 dBm Atten 20 dB
#Peak

Center 2.402 000 GHz Span 3 MHz
#Res BW 30 kHz #VBW 300 kHz Sweep 3.08 ms (601 pts)

Occupied Bandwidth
1.2137 MHz

iy Error 193 kHz
th

Awg Number

10

On Oif
Avg hode

Exp Repeat
Mwlax Hold

On Oif
- 99,00 %
3.00000000 FHz

-20.00 dB

Ref Lewvel

| hWeas Setup

|

COcec BYY % Pwr
OBW Spar

* dB

Optimize

Report Number : ESTRFC1810-003
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20dB bandwidth(CH 39)
- Agilent

Ch Freqg 2.44 GHz
Occupied Bandwidth

Sweep Time 3.080 ms

Ref 10 dBm Atten 20 dB
#Peak

Log
10
dB/

1
dB

Center 2.440 000 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2002 MH

HWBW 300 kHz

20dB bandwidth(CH 78)
o Agilent

Ch Freg 2.48 GHz
Occupied Bandwidth

Sweep Time 3.080 ms

Ref 10 dBm Atten 20 dB
#Peak

Center 2.480 000 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2180 MH

#VBW 300 kHz

Aywg MNumber

Trig  Free 10

Averages: 10 - On Off
Avg hode

Exp Repeat

hlax Hold

On Oif

A Mumber

Trig  Free 10

Averages: 10 - On Off
Awg hMode

Exp Repeat

Mlax Hold

On Oif

T | hWeas Setup

Occ BW % Pwir
93,00 %

OBWW Spar

Span 3 MHz 3.00000000 MHz

Sweep 3.08 ms (601 pts)

* dB
-20.00 dB

Optimize
Ref Lewvel

T | hWeas Setup

Occ BW % Pwir
93.00 %

OBWW Spar
3.00000000 hHz

Span 3 MHz
Sweep 3.08 ms (601 pts)

#* dB
-20.00 dB

Optimize
Ref Level
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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.

Description Model Serial Number Cal. Due Date
Power Meter N1912A MY45100570 2018-12-26
Power Sensor N1912A MY45240427 2018-12-26
Power Meter <=> EUT Loss: 1.0dB -
6.2 Measurement results
EUT o MODEL iCAM M300
MODE GFSK,8DPSK EN\QSSSM%\HAL 23 C, 41 % R.H.
INPUT POWER DC 3.7 V
GFSK
Channel Peak Power Output(dBm) o PASS/
CHANNEL Frequency Limit[mwW]
(MHz) (dBm) (mWw) FAIL
0 2402 0.62 1.15 125 PASS
39 2441 —-0.33 0.93 125 PASS
78 2480 -2.13 0.61 125 PASS
8DPSK
Channel Peak Power Output(dBm) o PASS/
CHANNEL Frequency Limit[mW]
(MHz) (dBm) (mW) FAIL
0 2402 -3.55 0.44 125 PASS
39 2441 -3.21 0.48 125 PASS
78 2480 -4.45 0.36 125 PASS
Note : 8DPSK mode is max power in three different modulations.
Report Number : ESTRFC1810-003 EST-P25-102-F04(2016.01.01) Page 16 of 53
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GFSK
Channel Average Output(dBm)
CHANNEL Frequency Limit[mW] P?;E/
(MHz) (dBm) (mW) factor
0 2402 -4.78 0.43 1.09 125 PASS
39 2441 -5.68 0.35 1.09 125 PASS
78 2480 -7.54 0.23 1.09 125 PASS
8DPSK
Channel Average Power Output(dBm) PASS/
CHANNEL Frequency Limit[mw] EAIL
(MHz) (dBm) (mW) factor
0 2402 -6.37 0.29 1.06 125 PASS
39 2441 -6.43 0.29 1.06 125 PASS
78 2480 -7.31 0.24 1.06 125 PASS

Note : 8DPSK mode is max power in three different modulations.

Report Number : ESTRFC1810-003
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/. Number of Hopping Frequency

7.1 Test procedure

According to §15.247(a)(1)(ii), 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 2018-12-27
Gignal Analyzer FSV40 100939 2018-12-27
—Spectrum Analyzer <=> EUT Loss: 1.0dB
7.3 Measurement results
EUT Portab\eTEQ):;?n(;oHection MODEL ICAM MSOO
MODE GFSK,8DPSK EN\QSSSI'\."FE)NJAL 23 °C. 42 % R.H.
INPUT POWER DC 3.7V
Number of CH Limit (Number of CH) PASS/FAIL
79 >15 PASS
Report Number : ESTRFC1810-003 EST-P25-102-F04(2016.01.01) Page 18 of 53
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7.4 Trace data(GFSK)

Level in dBm

2400

ﬁ%”! Wl ‘H'\'H ;ﬁ‘?!"".}iﬁ"'!'h;‘\”;I‘UH ‘._,full"y‘;-"évs&I-J!‘, . #Wm:ﬁ
| A Lt e Lt L i MY L LM I M L
i
|
|
|
|
{
24I20 24I4D 24I(SG 248I3.5

Frequency in MHz
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7.4 Trace data(8DPSK)

i30:- ” W '{ ‘1 yﬂ JMU

i Tm"\' (i { ﬁ‘lt*‘rwﬁfﬂm |

RN
E
g | |
%= i
= .40-—! ]
i |
|
S0 i
1 |Uw_
2400 ' 24l20 I 24'40 l 24:6;0 '248‘3,5

Frequency in MHz
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8. Time of Occupancy (Dwell Time)

8.1 Test procedure

According to §15.247(a)(1)(iii), 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 2018-01-04
Gignal Analyzer FSV40 100939 2018-12-27
—Spectrum Analyzer <=> EUT Loss: 1 dB
8.3 Measurement results
EUT o e " MODEL iCAM M300
MODE GFSK,8DPSK EN\QSSSIMF%\HAL 23 C, 43 % R.H.
INPUT POWER DC 3.7 V

Report Number : ESTRFC1810-003

EST-P25-102-F04(2016.01.01) Page 21 of 53



Estech

yvour best partner

A. DH1 Mode
One peiod for each particular channel : 0.402 ms X 320.1 = 128.68 ms

Channel Pulse Time(ms)| Limit(ms) PASS/FAIL
39 128.68 400 PASS
Calculation:The Bluetooth system hops at a rate ot 1600 times per second. his 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 : 1.669 ms X 159.9 = 266.87 ms

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

39 266.87 400 PASS

Calculation: The Bluetooth system hops at a rate of 1600 times per second. [his means there are 1600
timeslots in one second, the DH3 data rate operates on a three—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 : 2.936 ms X 106.81 = 313.59 ms

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

39 313.59 400 PASS
Calculation: The Bluetooth system hops at a rate of 1600 times per second. [his 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

DH1
o =

Ref Level 10.00 dém Offset 1.00 dB & RBW 1 MHz
Att 25 dB & SWT 5.2 ms VBW 1 MHz
SGL TRG:VID
@ 1Pk Clrw

[ D2[1] 0.27 dB
——— 1.22841 ms

TRG -2.000 dBmf M1[1] ' --23.83 {iBm
2.48699 m
-10 dBrr | ] 2 2

=20 dBr

=30 dBm)|

40 dBr

-50 dBm

60 dem-d II'L‘IIIUPW-"-"qﬂ\'nN." fy N Al gl ldm"‘llﬂ;\r" Ly iHlF"‘IJJ}“""}"“:Jll‘-ﬂ"u P“-II'|.|L.H-II‘1|L]=1“‘1-J'JIllﬁ"f“

-70 dBm

-80 dBm

CF 2.44 GHz 691 pts 520.0 pus/

Marker

Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 2.48696 ms -23.83 dBém
01| M1 1 399.42 ys -1.31 dB
D2 M1 1 1.22841 ms -0.37 dB
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DH3

Spectrum | |'Ivn|
Ref Level 10.00 dém  Offset 1.00 d& & RBW 1 MHz
Att 25 dB e SWT 6ms  VBW 1 MHz
SGL TRG:VID
@ 1Pk Clrw
D2[1] 0.32 dB)|
2.49797 ms
Ho-dem——t. .
F—="——TRG -2.000 dBm i Mi[1] ~Z24.11 dBm
2. 486S
i [ 2.48696 ms
-20 dBm ot -
y .
-30 dBm
-40 dBm
-50 dBm
C
- il Nidgor ]
-70 dBm
=80 dBm
CF 2.44 GHz 691 pts 600.0 ps/
(Marker |
|_Type | Ref | Tre | X-value | Y-value | Function Function Result 11
(G 1] 2.48696 ms | -24.11 dBm | |
D1| M1 1] 1.66899 ms | -33.75 dB |
| 02| M1 1 2.49797 ms 0.32 dB

DH5

Spectrum | |'Ivn|
Ref Level 10.00 dém  Offset 1.00 d& & RBW 1 MHz
Att 25dB & SWT  9.2ms  VBW 1 MHz
SGL TRG:VID
@ 1Pk Clrw
D2[1] 3.73 dB)|
3.7646 ms
|o-dim—rt .
F————TRiG -2.000 dBrm Mi[1] i -23.76 dBm|
i 3.7270 ms
S A o
20 dBrm %
-30 dBm
-40 dBm
-50 dBm
"y 5 ¥
-60 dBm ‘ﬂ MM
-70 dBm
=80 dBm
CF 2.44 GHz 691 pts 920.0 ps/
(Marker |
|_Type | Ref | Tre | X-value | Y-value |  Function | Function Result 11
[~ M1 1] 3.727 ms | -23.76 dem | |
D1| M1 1] 2.9357 ms | -34.00 dB |
| D2| M1 1 3.7646 ms 3.73 dB
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8DPSK
A. DH1 Mode
One peiod for each particular channel : 0.402 ms X 320.1 =128.68 ms
Channel Pulse Time(ms) (Lr'rrlns')t PASS/FAIL
39 128.68 400 PASS
B. DH3 Mode
One peiod for each particular channel : 1.669 ms X 159.9 = 266.87 ms
Channel Pulse Time(ms) (Lr'rr]“;)t PASS/FAIL
39 266.87 400 PASS
C. DH5 Mode
One peiod for each particular channel : 2.974 ms X 106.81 = 317.65 ms
Channel Pulse Time(ms) l('rlrr]nsl;[ PASS/FAIL
39 317.65 400 PASS
8.5 Trace data
DH1 .
SRF';Elc':"-‘lrl-"‘ll] oo de Offset 1.00 dg rRBW MH [u?n]
.1pk L 11'.J| 1 l ';'.J:..llll‘lr II}[Ilrll
i,c.":f:_ o R i M1 e .;;:ls.a.‘,"l:ill,ul"r:
- DdB: | |J
:: :: by u-Lr.J-l,qula., [ | syl ada bkl btubotimal, Asga ML 1[1..-,_.. JLgy
CF :.+4 GHz 691 pts 620.0 ps/
::ﬁ.;:l Ref | Trcll K_anIIftGSS? | Y__;sa:gugedg |  Function | Function Result |
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8DPSK
DH3

Spectrum | |“€:’|
Ref Level 10.00 dBm Offset 1.00 dé & RBW 1 MHz
Att 25 dB & SWT 7.6 ms vBW 1 MHz
SiGL TRG:VID
@ 1Pk Clrw
D2[1] 0.02 dB|
2.4957 ms|
o dem
mi[1] -28.28 dBm)|
ettt it o ethibtas A TP . s o gl et
10 dB TRG -7.000 dBm . aedeit o -wa el
=20 dBm
M o
-30 dBm z
-40 dBm
-50 dBm
AL = n A )
.60 dBm il uhiL I M, ST s
-70 dBm
=80 dBm
CF 2.44 GHz 691 pts 760.0 us/
(Marker
| nge] ref | Trc | X-value | Y-value | __Function | Function Result |
M1| | 2.4887 ms | -28.28 dBém |
D1 Mmi| 1] 1.669 ms | -31.53 dB |
D2 M1 1 2.4957 ms -0.02 dB

DH5
(Specmum ) (=)

Ref Level 10.00 dBm Offset 1.00 dé & RBW 1 MHz

Att 25 dB & SWT 9.2 ms vBW 1 MHz
SiGL TRG:VID
@ 1Pk Clrw

D2[1] 0.20 dB|
3.7513 ms|
0 dem 15
et SoS] PSRRI P RS ERBARRE . | o § prey i 52825 R
10dB TRG -7.000 dBn 3.4470 ms

=20 dBm

D2
=30 dBm 5

ML
-40 dBm

-50 dBm
— Lt |

-70 dBm

=80 dBm

CF 2.44 GHz 691 pts

(Marker

| nge] ref | Trc | X-value | Y-value | __Function |
M1| | 3.447 ms | -28.15 dBém |

D1 Mmi| 1] 2,9357 ms | -1.72 d8 |

D2 M1 1 3.7513 ms -0.20 dB

920.0 ps/

Function Result |
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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.

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 2018-01-04
Gignal Analyzer FSV40 100939 2018-12-27
—Spectrum Analyzer <=> EUT Loss: 1.0dB

9.3 Measurement results of band—edge & out of emission

Portable Data Collection .
EUT o MODEL ICAM M300
ENVIRONMENTAL . o
MODE GFSK,8DPSK CONDITION 23 C, 42 % R.H.
INPUT POWER DC 3.7V

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

CHO

Spectrum 2 ®

Ref Level 10.00 dBm
Att 25 db
SGL Count 100/100

&

Offset 1.00 dBé & RBW 100 kHz
SWT 56.9 us vBW 100 kHz

Mode Auto FFT

@ 1Pk Max

o dem

mM2[1
M1 1

=10 dBm

¥
ﬂ Mi[1]

-59.55 dBm)|
2.4000000 GHz|
0.46 dBm)|
2.4020980 GHz

=20 den )1 -19.540

=30 dBm

dBr

A

/

~40 dBm

=50 dBm

|

1
L\
l

-60 dBm

7

\

bt oo A

-70 dBm

9

=80 dBm

CF 2.4 GHz

691 pts

Span 50.0 MHz
)

(Marker
| Type | Ref | Tre |

X-value | v-value

|  Function |

|
Function Result ||

M1 1]
| mz 1

2.402098 GHz |

2.4 GHz -59,55 dBm

0.46 dém |

CH78

Spectrum 2 ®

Ref Level 10.00 dBm
Att 25 db
SGL Count 100/100

&

Offset 1.00 dBé & RBW 100 kHz
SWT 56.9 us vBW 100 kHz

Mode Auto FFT

@ 1Pk Max

o dem

m2[1]

=10 dBm

Mi[1]

-62.42 dBm)|
2.4835000 GHz|
2.38 dBm)|
2.4800990 GHz

-20 dBm

=30 dBm

D1 -22.380 dBm

~40 dBm

=50 dBm

_|_
L~
5

-60 dBm -1
Py AT RTIO DPIPN I R S NPT T U T TN PP
-70 dBm
=80 dBm
CF 2.4835 GHz 691 pts Span 50.0 MHL
(Marker |
| Type | Ref | Tre | X-value | v-value |  Function | Function Result ||
M1 1| 2.480099 GHz | -2.38 dem | |
| M2 1 2.4835 GHz -62.42 dBm
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Spectrum 2 (€3} [né:]
Ref Level 10.00 dBm Offset 1,00 dB & RBW 100 kHz
Att 25dB  SWT 38 ys VBW 100 kHz Mode Auto FFT
SGL Count 500/500
@ 1Pk Max
m2[1] -64.02 dBm)|
M1 2.4000000 GHZ|
0 dem 1[1] 0.20 dBr
Al [\ e fdsoodd are
AV VIR VRW
§dBm—1D1 -19.800 dBm J . —
-30 dBm f
-40 dBm W
=50 dBm
KU
-60 dBm ¥ o
WM“W«WMV\}
-70 dBm
=80 dBm
CF 2.4 GHz 691 pts Span 20.0 MHL
(Marker |
| Type | Ref | Tre | X-value | v-value |  Function | Function Result ||
M1 1| 2.405004 GHz | 0.20 dém | | |
| M2 1 2.4 GHz -64.02 dBm |
Spectrum 2 (€3} [né:]
Ref Level 10.00 dBm Offset 1,00 dB & RBW 100 kHz
Att 25dB  SWT 38 ys VBW 100 kHz Mode Auto FFT
SGL Count 500/500
@ 1Pk Max
M1i[1] -2.58 dBm|
2.4739490 GHz
m2[1] 66.15 dBm

2.4835000 GHz|

N A
VA

(01 -22.580

-30 dBm
-40 dBm U\
=50 dBm l
-60 dem -
| W“N\NWW“MWWMWWMMA
-70 dem
=80 dBm
CF 2.4835 GHz 691 pts Span 20.0 MHL
(Marker |
| Type | Ref | Tre | X-value | v-value |  Function | Function Result ||
M1 1| 2.473949 GHz | -2.58 deém | [ |
| M2 1 2.4835 GHz -66.15 dBm {
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CHO

Spectrum 3 C’D] |né:|

Ref Level 10.00 dBm Offset 1,00 dB & RBW 100 kHz

Att 25dB  SWT 265 ms VBW 100 kHz Mode Auto Sweep

SGL Count 70/500
@ 1Pk Max

mM2[1] -55.25 dBm)|
M 6.97540 GHz
o dem mMi[1] 0.23 dBm|
2.40200 GHz

=10 dBm
20 dBm e 5 540 dBm

-30 dBm

-40 dBm

=50 dBm e

- :Bm s e P

=80 dBm
Start 0.0 Hz 10001 pts Stop 26.5 GHz
-
(Marker |
| Type | Ref | Tre | ¥-value | v-value |  Function | Function Result ||
M1 1| 2,402 GHz | -0.23 dém | | |
| M2 1 6.9754 GHz -55.25 dBm {

CH38

Spectrum3 | &3
Ref Level 10.00 dBm Offset 1,00 dB & RBW 100 kHz
Att 25dB  SWT 265 ms VBW 100 kHz Mode Auto Sweep
SGL Count 50/50

@ 1Pk Max

mM2[1] -56.27 dBm)|
6.96750 GHz
Mi[1] 0.44 dBm)|
2.43910 GHz

M
o dem

=10 dBm

-20-dB T

31 -20.440 dBm

=30 dBm

~40 dBm

=50 dBm

M2

M&n PRIy oy e e T

-70 dBm

=80 dBm

Start 0.0 Hz 10001 pts Stop 26.5 GHz
-
(Marker |
| Type | Ref | Tre | ¥-value | v-value |  Function | Function Result ||
M1 1| 2.4391 GHz | -0.44 dém | | |
| M2 1 6.9675 GHz -56.27 dBm {
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Ref Level 10.00 dBm
Attt 25 dB
SGL Count 50/50

Spectrum 3

Offset 1.00 dB & RBW 100 kHz

SWT 265 ms

VBW 100 kHz

®]

&

Mode Auto Sweep

@ 1Pk Max

0 dem—2%

M2[1]

v

-10 dBn

Mi[1]

-55.50 dBm)|
6.68930 GHz

2.63 dBm)|
2.47880 GHz

-20 dém

—D1 -22.630
=30 dBm

dBm

=40 dBm

-50 dBm

-60 dBm

=70 dBm

[P T P

o A W T

=80 dBm

Start 0.0 Hz

10001 pts

Stop 26.5 GHz

(Marker

X-value |

Y-value |

Function

|
| Function Result 1|

_‘ Type | Ref | Tre |
I M1 1]

mz | 1

2.4788 GHz |
6.6893 GHz

-2.63 dBm |
-55.50 d&ém
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Spectrum 2 ®

SGL Count 100/100

Ref Level 10.00 dBm
Att 25dB  SWT

&

56.9 pys

Offset 1.00 dBé & RBW 100 kHz
vBW 100 kHz

Mode Auto FFT

@ 1Pk Max

o dem

m2[1]

=10 dBm

M1 Mi[1]
X

-64.14 dBm)|
2.4000000 GHz|
8.81 dBm)|
2.4018810 GHz|

-20 dBm

~40 dBm

= —3D1 -28.810 dBm

=50 dBm

-60 dBm

-70 dBem

Aot atiin

=80 dBm

CF 2.4 GHz

691 pts

(Marker
| Type | Ref | Tre |

X-value |

v-value |  Function |

M1| 1]
I M2 1

2.401881 GHz |
2.4 GHz

-8.81 dBm |
-64.14 dBm

Span 50.0 MHz
)

Function Result ||

CH78

Sp
Ref Level 10.00 dBm
Att 25 db
SGL Count 100/100

ectrum 2 (€3]

&

Offset 1.00 dBé & RBW 100 kHz

SWT  56.9 ps

vBW 100 kHz

Mode Auto FFT

@ 1Pk Max

o dem

Mi[1]

=10 dBm

M1 mM2[1]

-6.95 dBm)|
2.4799540 GHz|
63.33 dBm)|
2.4835000 GHz|

-20 dBm

-26.9'
B0 B a9

B

~40 dBm

=50 dBm

-60 dBm

-70 dBem

Mbenragpadal

L‘MWN«W O T s LTS [ Ny P P PR

=80 dBm

CF 2.4835 GHz

691 pts

(Marker
. Type | Ref | Tre |

X-value |

v-value |

Function |

M1 1]
Mz 1

2.479954 GHz |
2.4835 GHz

-6.95 dBm |
-53.33 dBm

Span 50.0 MHz
)

Function Result ||
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ectrum 2 (€3]

&

Ref Level 10.00 dBm Offset 1,00 dB & RBW 100 kHz
Att 25dB  SWT 38 ys VBW 100 kHz Mode Auto FFT
SGL Count S00/500
@ 1Pk Max
m2[1] -65.13 dBm)|
2.4000000 GHz|
o dem M1[1] 8.02 dBm
2 " 2.40885%) GHz
=10 dBm
MW AT M M A
-20 dBm (ﬂ Al f
50 dBrm— D1 -28.020 dBm; ],
-40 dBm /
=50 dBm

-70 dBem

-60 dBm
MM‘—JWMW

=80 dBm

CF 2.4 GHz

691 pts

(Marker
| Type | Ref | Tre |

X-value

| v-value |

Function |

Span 20.0 MHz
)

Function Result ||

M1| 1]
I M2 1

2.408857 GHz |

2.4 GHz

-8.02 dBm |
-65.13 dBm

CH78

Spectrum 2 ®

&

Ref Level

10.00 dBm

Offset 1.00 dBé & RBW 100 kHz

Att 25 db
SGL Count 500/500

SWT 38 ps

VBW 100 kHz Mode &

uto FFT

@ 1Pk Max

™M

o dem
M1
=10 By

™M

2[1]

1[1]

-64.52 dBm)|
2.4835000 GHz|
9.11 dBm)|
2.4767560 GHz|

LTy

Brm

NTVIYAT

=30 e 21 -29.110

~40 dBm

A

=50 dBm

l
l(\h.

-60 dBm

-70 dBem

P Jrrrnm g A i o A ]

=80 dBm

CF 2.4835 GHz

691 pts

Span 20.0 MHz
)

(Marker
| Type | Ref | Tre |

X-value

| v-value |

Function |

Function Result ||

M1| 1]
I M2 1

2.476756 GHz |

2.4835 GHz

-5.11 dBm |
-64.52 dBm
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CHO

Spectrum 3
Ref Level 10.00 dBm Offset 1,00 dB & RBW 100 kHz

® (=]

Att 25dB  SWT 265 ms VBW 100 kHz Mode Auto Sweep
SGL Count SO0/50
@ 1Pk Max
mM2[1] -55.92 dBm)|
6.82970 GHz|
OidBm—g; M1[1] 6.64 dBm|
b 2.40200 GHz
=10 dBm
-20 dem
D1 -26.640 dBm
-30 dBm
-40 dBm
-50 dBm s
-60 dBm l W “‘
-70 dem
=80 dBm
Start 0.0 Hz 10001 pts Stop 26.5 GHz
-
(Marker |
| Type | Ref | Tre | ¥-value | v-value |  Function | Function Result ||
M1 1| 2,402 GHz | -6.64 dém | | |
| M2 1 6.8297 GHz -55.92 dBm {
Spectrum 3 C’D] |né:|

Ref Level 10.00 dBm Offset 1.00 dBé & RBW 100 kHz

Att 25dB  SWT 265 ms VBW 100 kHz Mode Auto Sweep
SGL Count 50/50
@ 1Pk Max
mM2[1] -57.07 dBm)|
6.90920 GHz|
o dem 3 mMi[1] 8.10 dBm|
L 2.43910 GHz
=10 dBm
-20 dBm

90 dem—H°1 -28.100 dBm

-40 dBm
=50 dBm
-60 dBm X
* i b e s s
-70 dBm
=80 dBm
Start 0.0 Hz 10001 pts Stop 26.5 GHz
=z )
(Marker |
| Type | Ref | Tre | ¥-value | v-value |  Function | Function Result ||
M1 1| 2.4391 GHz | -8.10 dem | |
| M2 1 6.9092 GHz -57.07 dBm {
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CH79

Spectrum 3 C’D] |nvg|

Ref Level 10.00 dBm Offset 1,00 dB & RBW 100 kHz

Att 25dB  SWT 265 ms VBW 100 kHz Mode Auto Sweep

SGL Count 50/50

@ 1Pk Max

mM2[1] =57.11 dBm)|
6.66810 GHz|
DRt mMi[1] 6.85 dBm)|
b 2.47880 GHz

=10 dBm

-20 dBm

D1 -26.850 dBm

-30 dBm

~40 dBm

-50 dBm o
W R Y ey v e
-70 dBm

=80 dBm

Start 0.0 Hz 10001 pts Stop 26.5 GHL
(Marker

Type | Ref | Tre | X-value | v-value |  Function | Function Result ||
I M1 1 2.4788 GHz | -6.85 dBm |

M2 1 6.6681 GHz -57.11 dém
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10. Measurement of radiated disturbance
Above 30 MHz Electric Field strength was measured in accordance with FCC PART 15.205,

15.209. The test setup was made according to ANSI C 63.10 (2013) Semi—-anechoic chamber,
which allows a 3 m distance measurement. The EUT was placed in the center of styrofoam
turntable. The height of this table was 0.8 m. The measurement was conducted with both

horizontal and vertical antenna polarization. The turntable has fully rotated. For further

description of the configuration refer to the picture of the test setup.
10.1 Measurement equipments

Equipment Name Type Manufacturer Serial No. Cali N?Xt I
TEST Receiver ESCI7 ROHDE & SCHWARZ 100916 31-Oct-18
Logbicon Antenna VULB 9168 SCHWARZBECK 193 12-Oct-18
Turn Table DT3000-2t Innco System GmbH N/A -
Antenna Mast MA4000—-EP Innco System GmbH N/A -
PREAMPLIFIER 84498 AGILENT 3008A00581 31-Oct-18
Horn Antenna BBHA9120D SCHWARZBECK 469 25-Aug-18
Test Receiver ESPI7 ROHDE & SCHWARZ 100185 31-Oct-18
Spectrum Analyzer R3273 ADVANTEST 121200664 10-Oct-18
Turn Table DT1500-S Innco System GmbH N/A -
Antenna Mast MA4000—-EP Innco System GmbH N/A -
Pyramidal Horn Antenna 3160-09-01 EST-L INDGREN 102642 25—-Aug-18
Tum table sontroler coz000-p Imeo Systen G 260311111 -

10.2 Environmental Condition

Below 1 GHz -Test Place

BT Basic Rate Mode
Temperature (°C)
Humidity (% R.H.)

BT EDR Mode
Temperature (°C)
Humidity (% R.H.)

Above 1 GHz-Test Place

BT Basic Rate Mode
Temperature (°C)

Humidity (% R.H.)

BT EDR Mode
Temperature (°C)
Humidity (% R.H.)

1224 °C
1 43.5 % R.H.

1224 7C
147.0 % R.H.

: 3 m Semi—anechoic chamber

1201 C
:53.0 % R.H.

1204 °C
©51.5 % R.H.

: 10 m Semi—anechoic chamber
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10.3 Test Data for Bluetooth (Basic Rate)

Test Date : 5-Sep-18 Measurement Distance : 3 m
C ti Fact R It Val
Frequency Reading | Position | Height orrection ractor — GoUt Value _
(MHz) (dBV) (V/H) (m) Ant Factor| Cable Limit Result Margin
(dB) (dB) (dB&V/m) | (dB&V/m) (dB)
40.80 17.39 H 1.0 13.16 0.95 40.00 31.49 8.51
115.70 21.79 H 1.0 10.57 1.62 43.50 33.97 9.53
334.80 17.20 V 1.0 14.25 2.86 46.00 34.31 11.69
480.00 6.05 V 1.0 17.40 3.45 46.00 26.90 19.10
H : Horizontal, V : Vertical  Bluetooth (Basic Rate , 39 CH , 2 441 MHz)
*CL = Cable Loss (In case of below 1 000 MHz)
Remark *The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for

Quasi—peak detection at frequency below 1 GHz.

*Result Value = Reading + Ant Factor + Cable loss

*Margin = Limit — Result
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10.3-1 Test Data for Bluetooth(Basic Rate)

Test Date : 5-Sep-18

Measurement Distance : 3 m

. . . Correction Factor | Duty Cycle Result Value

Frequency | Reading | Position [Height :
(MHz) (dBAV) (V/H) (m) |Ant Factor| Cable Correction [ |imit Result Margin
(dB) | (dB) (dB) | (dBwv/m)| (dBw/m) | (dB)

PEAK(RBW:1 MHz VBW:3 MHz)
2355.60 51.30 H 1.5 27.68 [-29.99 0.00 74.00 48.99 25.01
2349.20 50.41 V 1.3 27.70 [-30.00 0.00 74.00 48.11 25.89
4804.00 54.39 H 1.2 31.60 |-27.16 0.00 74.00 54.39 19.61
4804.00 53.35 V 1.5 31.60 [-27.16 0.00 74.00 52.35 21.65

Average (RBW:1 MHz VBW:1 kHz)
2390.00 38.66 H 1.5 27.71  |-30.01 1.09 54.00 37.46 16.54
2390.00 38.57 \% 1.5 27.65 |-29.98 1.09 54.00 37.34 16.66
4804.00 35.16 H 1.5 31.60 |-27.17 1.09 54.00 40.68 13.32
4804.00 26.11 V 1.5 13.40 1.02 1.09 54.00 41.62 12.38

Remark

H : Horizontal,

V @ Vertical

*The TX signal wasn't detected from 3th harmonics.
*Result Value = Reading + Ant Factor + Cable loss — Amplifier Gain + Duty Cycle Correction Factor
*Margin = Limit — Result

TEST MODE : Bluetooth Basic Rate—CHO (2 402 MHz)
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10.3-2 Test Data for Bluetooth(Basic Rate)

Test Date : 5-Sep—-18

Measurement Distance : 3 m

. . , Correction Factor | Duty Cycle Result Value
Frequency | Reading [ Position |Height C . — -
(MHz) (dBAV) (V/H) (m) |Ant Factor| Cable orrection | imit Result | Margin
(dB) (dB) (dB)  |(dBwv/m)| (dBwV/m) | (dB)
PEAK(RBW:1 MHz VBW:3 MHz)

4882.00 54.39 H 1.5 31.60 [-27.23 0.00 74.00 55.22 18.78
4882.00 53.35 V 1.6 31.60 [-27.23 0.00 74.00 53.66 20.34
Average (RBW:1 MHz VBW:1 kHz)

4882.00 35.53 H 1.6 31.60 [-27.23 1.09 54.00 40.99 13.01
4882.00 35.42 V 1.7 31.60 [-27.23 1.09 54.00 40.88 13.12

H : Horizontal, V : Vertical TEST MODE : Bluetooth Basic Rate-CHO (2 441 MHz)

Remark

*The TX signal wasn't detected from 3th harmonics.

*Result Value = Reading + Ant Factor + Cable loss — Amplifier Gain + Duty Cycle Correction Factor
*Margin = Limit — Result
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10.3-3 Test Data for Bluetooth(Basic Rate)

Test Date : 5-Sep—-18

Measurement Distance : 3 m

. . . Correction Factor [ Duty Cycle Result Value
Frequency | Reading [Position|Height .
(MHz) (dBAV) (V/H) | (m) |AntFactor| Cable Correction | | jmit Result | Margin
(d8) | (dB) (dB)  |(dBw/m)| (dBV/m) | (dB)
PEAK(RBW:1 MHz VBW:3 MHz)

2483.50 61.36 H 1.6 27.58 [-29.77 0.00 74.00 59.18 14.82
2483.50 61.52 V 1.8 27.58 [-29.77 0.00 74.00 59.34 14.66
4960.00 54.39 H 1.5 31.66 [-27.09 0.00 74.00 55.22 18.78
4960.00 53.35 V 1.7 31.66 [-27.09 0.00 74.00 53.39 20.61

Average (RBW:1 MHz VBW:1 kHz)
2483.50 44.44 H 1.5 27.58 [-29.77 1.09 54.00 43.35 10.65
2483.50 42.39 V 1.6 27.58 [-29.77 1.09 54.00 41.30 12.70
4960.00 39.10 H 1.6 31.66 [-27.09 1.09 54.00 44.76 9.24
4960.00 35.62 V 1.7 31.66 [-27.09 1.09 54.00 41.28 12.72

H : Horizontal, V : Vertical TEST MODE : Bluetooth Basic Rate-CHO (2 480 MHz)

Remark

*The TX signal wasn't detected from 3th harmonics.
*Result Value = Reading + Ant Factor + Cable loss — Amplifier Gain + Duty Cycle Correction Factor
*Margin = Limit — Result
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10.4 Restricted Band Edges for BT(Basic Rate)

Band Edges(CH Low)
Detector mode:Peak

® “RBW 1 MHz
“VBW 10 MHz

Ref 110 dBuv “Att 20 dB SWT 2.5 ms

Polarity:Horizontal

Marker 2 [T1 ]
48.99 dBpV
2.355600000 GHz

Marker| 1 [T1
96.86 dBpV

2| 402000pg0 GHz | I

|

- 70

\
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\ PRN
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VN RSN PINEVAPIE VR VIRV MUY I SPON USSP DY

-30

~20-

10

H

Start 2.31 GHz 10 MHz/

Detector mode:Average

® “RBW 1 MHz
“VBW 10 MHz

Ref 110 dBpv “Att 20 dB SWT 2.5 ms

Stop 2.41 GHz

Polarity:Horizontal

Marker 2 [T1 ]
36.37 dBuv
2.347400000 GHz

SGL

110 Marker| 1 [T1
73.84 dBuv
L 100. 2| 402000000 GH
1 RM|
AVG]
A VG I P
80
1
Il
/ \ PRN
60
SWH 200 ofF 20 \ 3D0B
50 \
a0
X J .
30
20
F1
10
Start 2.31 GHz 10 MHz/ Stop 2.41 GHz
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Band Edges(CH Low)
Detector mode:Peak

® “RBW 1 MHz
“VBW 10 MHz

Polarity:Vertical

Marker 2 [T1 ]
48.11 dBpV

Ref 110 dBpv “Att 20 dB SWT 2.5 ms 2.349200000 GHz
110 Marker| 1 [T1
101.8% dBuv
100 2| 402000 GH A
1 PK] /\
< \
80
|70 \
/ \ PRN
|60
/ \ 3DB
50 2
IPEVYRNPIS VPVPVPW I VI WESTRY | SRRV SO TN T~y W
40
30
|20
AL
10
Start 2.31 GHz 10 MHz/ Stop 2.41 GHz

Detector mode:Average

“RBW 1 MHz
“VBW 10 MHz

Ref 110 dBuv “Att 20 dB SWT 2.5 ms

Polarity:Vertical

Marker 2 [T1 ]
36.25 dBuv
2.362200000 GHz

Marker| 1 [T1
79.87 dBpv
2 402000000 G

SGL

i
|

SwWH 200 pf 20p

\ 308

I

J ]

20

10

H

Start 2.31 GHz 10 MHz/

Stop 2.41 GHz
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Band Edges(CH High)
Detector mode:Peak

® “RBW 1 MHz
“VBW 10 MHz

Polarity:Horizontal

Marker 2 [T1 ]
59.18 dBpv

308

Ref 110 dBuv “Att 20 dB SWT 2.5 ms 2.483500000 GHz
110 Marker| 1 [T1
98.74 dBpv
~100 2| 480000p00 cH
1 PK]
A I / \
-80.
70
:i//
IAAAUMMAI AN, IS MAANAA
-40.
-30.
20
F1
10
Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz

Detector mode:Average

® “RBW 1 MHz
“VBW 10 MHz

Polarity:Horizontal

Marker 2 [T1 ]
46.26 dBpV

SGL

Ref 110 dBuv “Att 20 dB SWT 2.5 ms 2.483500000 GHz
110 Marker| 1 [T1
79_54 dBuv
100 420000000 GH.
AVC]
| 50
-80-

SWH 200 p¥F 2

10

Start 2.475 GHz 2.5 MHz/

Stop 2.5 GHz
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Band Edges(CH High)
Detector mode:Peak

® “RBW 1 MHz
“VBW 10 MHz

Ref 110 dBuv “Att 20 dB SWT 2.5 ms

Polarity:Vertical

Marker 2 [T1 ]
59.34 dBpv
2.483500000 GHz

Marker| 1 [T1
99_414 dBpv
2| 480000b00 G

308

20

10

Start 2.475 GHz 2.5 MHz/

Detector mode:Average

® “RBW 1 MHz
“VBW 10 MHz

Ref 110 dBuv “Att 20 dB SWT 2.5 ms

Stop 2.5 GHz

Polarity:Vertical

Marker 2 [T1 ]
43.67 dBpV
2.483500000 GHz

SGL

110 Marker| 1 [T1
75.16 dBpv
[ 100 420000000 GH.
-90-
80

SWH 200 p¥F >?

10

Start 2.475 GHz 2.5 MHz/

Stop 2.5 GHz
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10.5 Test Data for Bluetooth (EDR)

Test Date : 5-Sep-18 Measurement Distance : 3 m
C tion Fact Result Val
Frequency Reading | Position | Height orrection ractor — eour value _
(MHz) (dBV) (V/H) (m) Ant Factor| Cable Limit Result Margin
(dB) (dB) (dB&V/m) | (dB&V/m) (dB)
41.30 15.58 Vv 1.0 13.20 0.95 40.00 29.74 10.26
345.80 7.86 H 1.2 14.60 2.91 46.00 25.37 20.63
350.10 12.97 Vv 1.2 14.78 2.93 46.00 30.68 15.32
480.00 13.41 H 1.4 17.40 3.45 46.00 34.26 11.74

H : Horizontal, V : Vertical Bluetooth (EDR, 39 CH, 2 441 MHz)

*CL = Cable Loss(In case of below 1 000 MHz)

*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi—peak detection at frequency below 1 GHz.

*Result Value = Reading + Ant Factor + Cable loss

*Margin = Limit — Result

Remark
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10.5-1 Test Data for Bluetooth(EDR)

Test Date : 5-Sep—-18

Measurement Distance : 3 m

. . . Correction Factor | Duty Cycle Result Value
Frequency | Reading [Position|Height .
(MHz) (dBWV) (V/H) | (m) |AntFactor| Cable Correction | jmit Result | Margin
(d8) | (dB) (dB)  |(dBw/m)| (dB#V/m) | (dB)
PEAK(RBW:1 MHz VBW:3 MHz)

2351.60 50.47 H 1.5 27.69 [-30.00 0.00 74.00 48.17 25.83
2347.20 50.58 V 1.4 27.71  [-30.01 0.00 74.00 48.29 25.71
4804.00 54.39 H 1.5 31.60 [-27.16 0.00 74.00 54.76 19.24
4804.00 53.35 V 1.6 31.60 [-27.16 0.00 74.00 53.17 20.83

Average (RBW:1 MHz VBW:1 kHz)
2356.20 38.35 H 1.5 27.68 [-29.99 1.09 54.00 37.13 16.87
2358.40 38.57 % 1.7 27.67 |[-29.98 1.09 54.00 37.34 16.66
4804.00 35.15 H 1.5 31.60 [-27.16 1.09 54.00 40.68 13.32
4804.00 35.14 V 1.7 31.60 [-27.16 1.09 54.00 40.67 13.33

H : Horizontal, V : Vertical TEST MODE : Bluetooth EDR-CHO (2 402 MHz)

Remark

*The TX signal wasn't detected from 3th harmonics.
*Result Value = Reading + Ant Factor + Cable loss — Amplifier Gain + Duty Cycle Correction Factor
*Margin = Limit — Result
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10.5-2 Test Data for Bluetooth(EDR)

Test Date : 5-Sep—-18

Measurement Distance : 3 m

. . , Correction Factor | Duty Cycle Result Value
Frequency | Reading [ Position |Height . — -
(MHz) (dBAV) (V/H) (m) |Ant Factor| Cable Correction [ | imit Result | Margin
(dB) (dB) (dB)  |(dBw/m)| (dBwV/m) | (dB)
PEAK(RBW:1 MHz VBW:3 MHz)

4882.00 55.22 H 1.6 31.60 [-27.23 0.00 74.00 59.59 14.41
4882.00 52.90 V 1.7 31.60 [-27.23 0.00 74.00 57.27 16.73
Average(RBW:1 MHz VBW:1 kHz)

4882.00 35.42 H 1.5 31.60 [-27.23 1.09 54.00 40.88 13.12
4882.00 35.41 V 1.7 31.60 [-27.23 1.09 54.00 40.87 13.13

H : Horizontal, V : Vertical TEST MODE : Bluetooth EDR-CHO (2 441 MHz)

Remark

*The TX signal wasn't detected from 3th harmonics.
*Result Value = Reading + Ant Factor + Cable loss — Amplifier Gain + Duty Cycle Correction Factor
*Margin = Limit — Result
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10.5-3 Test Data for Bluetooth(EDR)

Test Date : 5-Sep—-18

Measurement Distance : 3 m

. . . Correction Factor | Duty Cycle Result Value
Frequency | Reading | Position |Height .
(MHz) (dBWV) (v/H) | (m) [AntFactor| Cable Correction | jmit Result | Margin
(d8) | (dB) (dB) |(dBw/m)| (dBV/m) | (dB)
PEAK(RBW:1 MHz VBW:3 MHz)

2483.50 58.25 H 1.5 27.58 [-29.77 0.00 74.00 56.07 17.93
2483.50 58.19 V 1.6 27.58 [-29.77 0.00 74.00 56.01 17.99
4960.00 54.39 H 1.6 31.66 [-27.09 0.00 74.00 53.20 20.80
4960.00 53.35 V 1.6 31.66 [-27.09 0.00 74.00 53.23 20.77

Average (RBW:1 MHz VBW:1 kHz)
2483.50 40.14 H 1.5 27.58 [-29.77 1.09 54.00 39.05 14.95
2483.50 49.51 V 1.6 27.58 [-29.77 1.09 54.00 48.42 5.58
4960.00 35.63 H 1.6 31.66 [-27.09 1.09 54.00 41.29 12.71
4960.00 35.62 V 1.7 31.66 [-27.09 1.09 54.00 41.28 12.72

H : Horizontal, V :Vertical TEST MODE : Bluetooth EDR-CHO (2 480 MHz)

Remark

*The TX signal wasn't detected from 3th harmonics.

*Result Value = Reading + Ant Factor + Cable loss — Amplifier Gain + Duty Cycle Correction Factor
*Margin = Limit — Result
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10.6 Restricted Band Edges for BT(EDR)

Band Edges(CH Low)
Detector mode:Peak Polarity:Horizontal

® “RBW 1 MHz Marker 2 [T1 ]
“VBW 10 MHz 48.17 dBpV
Ref 110 dBuv “Att 20 dB SWT 2.5 ms 2.351600000 GHz
110 Marker| 1 [T1
87.p8 dBuv
~100 2| 402000000 cH
1 PK]
IMAXH| | o0

| 70 \
\ PRN
60
/ \ 3DB
50 2

ISVSTRUN NS AU BRI b SRR PP U N e “

-40.

-30.

20

H

10

Start 2.31 GHz 10 MHz/ Stop 2.41 GHz

Detector mode:Average Polarity:Horizontal

® “RBW 1 MHz Marker 2 [T1 ]
“VBW 10 MHz 36.04 dBpv
Ref 110 dBuv “Att 20 dB SWT 2.5 ms 2.356200000 GHz
110 Marker| 1 [T1
70.70 dBpv
100 2l 402000000 GH A
SGL
1 RVIg
AVG|
0.

-80.

-70

e
\

SWH 200 p¥f 20p 30B

-50. \
-40.

-30.

20

H
10

Start 2.31 GHz 10 MHz/ Stop 2.41 GHz
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Band Edges(CH Low)
Detector mode:Peak

®

Ref 110 dBuv

“RBW 1 MHz
“VBW 10 MHz

“Att 20 dB SWT 2.5 ms

Polarity:Vertical

Marker 2

[t 1
48.29 dBpV

2.347200000 GHz

Marker| 1

[REY
97.55 dBpv

2l 402000000 cul

308

20

10

H

Start 2.31 GHz

10 MHz/

Detector mode:Average

“RBW 1 MHz
“VBW 10 MHz

Stop 2.41 GHz

Polarity:Vertical

Marker 2

[t 1
36.25 dBpv

Ref 110 dBuv “Att 20 dB SWT 2.5 ms 2.358400000 GHz
110 Marker| 1 [T1
81.56 dBuV
| 100 2| 40200000 cu
AVG|
| o0
1
80 X
L 70 /\
|60
swH 200 pf  20p \
50 / \
40
E . Y
—30-
-20-
AL
10
Start 2.31 GHz 10 MHz/ Stop 2.41 GHz
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Band Edges(CH High)
Detector mode:Peak Polarity:Horizontal

® “RBW 1 MHz Marker 2 [T1 ]
“VBW 10 MHz 56.07 dBpv
Ref 110 dBuv “Att 20 dB SWT 2.5 ms 2.483500000 GHz
110 Marker| 1 [T1
95_P0 dBpv
~100 2| 480000p00 cH

1 PK //J
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90
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y

P MmUY NAAaL AN AN VRRRTIS .
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Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz

Detector mode:Average Polarity:Horizontal

@ “RBW 1 MHz Marker 2 [T1 ]
“VBW 10 MHz 37.96 dBpv
Ref 110 dBuv “Att 20 dB SWT 2.5 ms 2.483500000 GHz
110 Marker| 1 [T1
67_47 dBpv
100 2 420000000 cH A
SGL
AVG]|
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—80-
-70-

SWH| /;oo of \203 308
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N
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20
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10
Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz
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Band Edges(CH High)
Detector mode:Peak

® “RBW 1 MHz
“VBW 10 MHz

Polarity:Vertical

Marker 2 [T1 ]
56.01 dBpv

Ref 110 dBuv “Att 20 dB SWT 2.5 ms 2.483500000 GHz
110 Marker| 1 [T1

95.p1 dBpv
~100 2| 480000p00 cH

1 PK] /x\
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20
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Start 2.475 GHz 2.5 MHz/ Stop 2.5 GHz

Detector mode:Average

® “RBW 1 MHz
“VBW 10 MHz

Ref 110 dBuv “Att 20 dB SWT 2.5 ms

Polarity:Vertical

Marker 2 [T1 ]
47.33 dBpv
2.483500000 GHz

110 Marker| 1 [T1
78.05 dBuv
100 2| a20000p00 GH. A
AVG]|
M |
—80-
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Start 2.475 GHz 2.5 MHz/

Stop 2.5 GHz
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The continuous disturbance voltage of AC Mains in the frequency from 0.15 MHz to 30 MHz was
measured in accordance to FCC PART 15.207. The test setup was made according to ANSI C
63.4 (2009) in a shielded room. The EUT was placed on a non—conductive table at least 0.8 m
above the ground plan. A grounded vertical reference plane was positioned in a distance of 0.4
m from the EUT. The distance from the EUT to other metal surfaces was at least 0.8 m. The EUT
was only earthen by its power cord through the line impedance stabilizing network. The power
cord has been bundled to a length of 1.0 m. The test receiver with Quasi Peak detector
complies with CISPR 16.

.1 Measurement equipments

Next Calibration

Equipment Name Type Manufacturer Serial No. date
TEST RECEIVER ESPI Rohde & Schwarz 100005 31-0ct-18
LISN ESH3-75 Rohde & Schwarz 836679/025 31-0Oct-18
Pulse Limiter ESH3Z2 Rohde & Schwarz NONE 31-0Oct-18

Test Place
BT Basic Mode
Temperature (°C)

Humidity (% R.H.)

BT EDR Mode
Temperature (°C)

Humidity (% R.H.)

.2 Environmental Condition
: Shielded Room

1 2257T

: 43.6 % R.H.

1 2237T
D471 % R.H.
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11.3—1 Test Data for Bluetooth

Test Date : 6-Sep—-18
Correction Factor . Quasi—peak Value Average Value
Frequency Line
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBuv) (dBWV) (dBuV) (dBMV) (dBuV) (dB)
0.17 0.15 0.19 H 65.06 48.24 48.58 55.06 35.61 35.95
0.21 0.15 0.19 N 63.09 47 .12 47.46 53.09 39.53 39.87
0.34 0.16 0.20 H 59.30 35.29 35.65 49.30 34.21 34.57
0.42 0.16 0.21 H 57.45 36.23 36.61 47 .45 27.27 27.65
H : Hot Line, N : Neutral Line TEST MODE : Bluetooth Basic Rate CH39 (2 441 MHz)
Remark

*Correction Factor = Lisn + Cable
*Result = Correction Factor + Reading
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Appendix 1. Special diagram for Bluetooth
Bluetooth
*HOT
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Special diagram for Bluetooth
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Appendix 2. Antenna Requirement
1. Antenna Requirement

1.1 Standard Applicable
For intentional device, according to FCC 47 CFR Section 15.203, an intentional
radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. And according to
FCC 47 CFR Section 15.24

1.2 Antenna Connected Construction

The antenna types used in this product are Intergrated Carrier antenna .
The maximum Gain of this antenna is —2 dBi.



