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Test Plots
GFSK Mode:

ey og-Pwr
AvglHold> 1001100

Refl 116.99 dByV

Center 2.39000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Avg Typa: Log-Pwr
AvglHold> 90000

Refl 116.99 dByV

Span 40.00 MHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

GFSK-Left Side-PK-H

GFSK-Left Side-PK-V

Agilent Spectsum Analyres - Swept Sk
s

Ma 38 z g Type: Log Pwr
Marker 1 2.380880000000 ., o Toig: Pras Fun i IJH'N

(FGain:Low  Atten: 20 48

Refl 116.99 dByV

Center 2.39000 GHz : Span 40.00 MHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 3.119 s (1001 pts)

Agilent Spectsum Analyres - Swepl Sk
=
Ma 7 = Avg Typs: Log-Pwr
Marker 1 2379880000000 ' NN 15 Frae Rin .I\rmmla:ﬂm%

IF Gain:Low At B

Refl 116.99 dByV

Centel 2000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 3.119 s (1001 pts)

GFSK-Left Side-AV-H

Agllent Spectyem Analyres - Swept 54

-

Vide: X g Type: Log-Pwr

Video BW 3.0 MHz R X s
IF Gain:Low

Refl 116.99 dByV

Center 2.48350 GHz Span 40.00 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

GFSK- Left Side-AV-V

Agllent Spectyem Analyres - Swept 54
-

Vide: X g Type: Log-Pwr
Video BW 3.0 MHz R X s
IF Gain:Low

Refl 116.99 dByV

| CEEPERTR P o LT TE T o
|

Center 2.48350 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

GFSK-Right Side-PK-H

GFSK-Right Side-PK-V
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Aglient Spoctrom Aratprar - Swmpt 1

Marker 1 2.483860000000 GHz Ao Typa: Lag-Par
PO bt Ly, 3 AvglHold: 21100
¥ Gain L A

Ref 116.99 dBuv

" Span 40.00 MHz ||

FVEW 10 Hz Sweep 3.119 5 (1001 pts)

Agilent Spectsum Analyres - Swept Sk

" Trig:Free Run AvglHold: 36100

Marker 1 2.483580000000 GHz Avg Typa: Log-Pur
T0: Fant Ly
IFG;In:er Atten: 20 dB

Refl 116.99 dByV

Center 248350 GHz . Span 40.00 MHz

#Res BW 1.0 MHz #VBW 10 Hz Sweep 3.119 s (1001 pts)

GFSK-Right Side-AV-H

GFSK-Right Side-AV-V




N

)
siEMIC

A Bureau Veritas Group Company

Test Report No.

17020575-FCC-R1

Page

33 0f 85

Test Mode:

Hopping Mode

100.0 dBu¥/m

Limit1: _—
Limit2:
mm‘ﬂnmf-’ﬂ Y, il .\JII\ MM .J]m. =] h
T T T T
50 2
1
MWWM 3
0.0
2310.000 2500.0 MHz
GFSK-Hopping-Horizontal
No. Frequency Reading Detector Ant_F PA_ G Cab_L Result Limit Margin Height Degree
(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (°)
1 2390.000 60.37 peak 31.53 52.55 4.02 43.37 74.00 -30.63 100 39
2 2400.000 67.26 peak 31.54 52.56 4.01 50.25 74.00 -23.75 100 146
3 2483.500 56.47 peak 31.59 52.63 4.06 39.49 74.00 -34.51 200 273
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Test Mode:

Hopping Mode

100.0 dBu¥/m

Limit1:
Limit2:

L

50
hHﬂwhw“uMwwAHM”wmMmkAﬁ«m«mwmuwwmmmwAmhhwww;LAhwwi
0.0
2310.000 2500.0 MHz
GFSK-Hopping-Vertical
No. Frequency Reading Detector Ant_F PA_G Cab_L Result Limit Margin Height Degree
(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (°)
1 2390.000 61.19 peak 31.53 52.55 4.02 4419 74.00 -29.81 200 241
2 | 2400.000 61.46 peak 31.54 52.56 4.01 44.45 74.00 -29.55 200 158
3 | 2483.500 55.96 peak 31.59 52.63 4.06 38.98 74.00 -35.02 300 305
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/4 DQPSK Mode:

ey og-Pwr
AvglHold> 1001100

Refl 116.99 dByV

1
Vit e e g o st e A e B e P

Center 2.39000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Avg Typa: Log-Pwr
AvglHold> 90000

Refl 116.99 dByV

Span 40.00 MHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

/4 DQPSK -Left Side-PK-H

/4 DQPSK -Left Side-PK-V

Agilent Spectsum Analyres - Swept Sk
s

Ma 3862 7 Avg Typs: Log-Pwr
Marker 1 2386240000000 ., o Toig: Pras Fun i "m%

(FGain:Low  Atten: 20 48

Refl 116.99 dByV

Center 2.39000 GHz . Span 40.00 MHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 3.119 s (1001 pts)

Agilent Spectsum Analyres - Swept Sk
s

Ma 3862 z Awg Type: Log-Pwr
Marker 1 2386240000000 H Toig: Pras Fun ‘“I"'I‘_wé
B

F: Fat Ly
IFGain:Low At

Refl 116.99 dByV

Centel 2000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 3.119 s (1001 pts)

/4 DQPSK -Left Side-AV-H

Agllent Spectyem Analyres - Swept 54
-

Vide: X g Type: Log-Pwr
Video BW 3.0 MHz R X s
IF Gain:Low

Refl 116.99 dByV

Center 2.48350 GHz Span 40.00 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

/4 DQPSK - Left Side-AV-V

Agllent Spectyem Analyres - Swept 54

-

Vide: X g Type: Log-Pwr

Video BW 3.0 MHz R X s
IF Gain:Low

Refl 116.99 dByV

Center 2.48350 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

/4 DQPSK -Right Side-PK-H

/4 DQPSK -Right Side-PK-V
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Agilent Spectsum Analyres - Swept 54

R - XT o Avg Type: Log-Pwr
Raf Lavsl 116.99 dByv PN Tast g Trig Free Run AvgiHatd: 11100
1F Gl Aatenc: 20 4B

Ref 116.99 dByV

Center 2.48350 GHz ; Span 40.00 MHz|
#Res BW 1.0 MHz #VBW 10 Hz Sweep 3.119 s (1001 pts)

sTATLS

Agilent Spectsum Analyres - Swept Sk

e Trig: Fras Run AvglHold: 8100
IF Gain:Low Atten: 20 dB

Marker 1 2.483620000000 GHz Awg Typa: Log-Pwr
P10 |

Refl 116.99 dByV

Center 248350 GHz ” Span 40.00 MHz
#Res BW 1.0 MHz #VBW 10 Hz Sweep 3.119 s (1001 pts)

/4 DQPSK -Right Side-AV-H

/4 DQPSK -Right Side-AV-V
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Test Mode: Hopping Mode
100.0 dBu¥/m
Limit1: _—
Limit2:
A ek ML) ST I Y
{’N‘l‘ﬂ "\"‘-‘Iﬁul‘"“'\wn'vql""l v v I|II|]J
ho
1 p
WW.AA 3
T
0.0
2310.000 2500.0 MHz
/4 DQPSK -Hopping-Horizontal
No. Frequency Reading Detector Ant_F PA_ G Cab_L Result Limit Margin Height Degree
(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (°)
1 2390.000 60.69 peak 31.53 52.55 4.02 43.69 74.00 -30.31 100 150
2 2400.000 62.45 peak 31.54 52.56 4.01 45.44 74.00 -28.56 100 263
3 2483.500 55.85 peak 31.59 52.63 4.06 38.87 74.00 -35.13 200 147
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Test Mode: Hopping Mode
100.0 dBu¥/m
Limit1: _—
Limit2:
S T T v
50 §
1
M 3
Fomtinpeosanbur i
0.0
2310.000 2500.0 MHz
/4 DQPSK -Hopping-Vertical
No. Frequency Reading Detector Ant F PA_G Cab_L Result Limit Margin Height Degree
(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (°)

1 2390.000 60.17 peak 31.53 52.55 4.02 43.17 74.00 -30.83 200 203
2 | 2400.000 67.49 peak 31.54 52.56 4.01 50.48 74.00 -23.52 200 208

3 | 2483.500 56.55 peak 31.59 52.63 4.06 39.57 74.00 -34.43 100 250
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8-DPSK Mode:

Agilent Spectsum Analyres - Swept Sk
s

Marker 1 2.387000000000 GHz
g

Refl 116.99 dByV

9000 GHz
#Res BW 1.0 MHz

e
IFGain:Low

Ag Typa: Log-Pur
AvglHold> 90000

#VBW 3.0 MHz

Span 40.00 MHz
Sweep 1.000 ms (1001 pts)

Agilent Spectsum Analyres - Swept 54
T

Avg Type: LogPar
Trig: Free Run AvglHotd=> 1001100

Atten: 20 4B

Ref 116.99 dByV

Span 40.00 MHz,
Sweep 1.000 ms (1001 pts)

AT

Center 2.38000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

8-DPSK -Left Side-PK-H

8-DPSK -Left Side-PK-V

Agilent Spectsum Analyres - Swept 54
T
Marker 1 2. 386680000000 GHz

Rel 116.99 dBpV

Center 2.38000 GHz
#Res BW 1.0 MHz

IFGainiow

#VBW 10 Hz

Avg Type: Log-Par
Trig: Free Run AvglHold: 1100

Atten: 20 4B

Span 40.00 MHz|

Sweep 3.119 s (1001 pts)

Agilent Spectsum Analyres - Swept 54
T

Avg Type: Log-Par
Trig: Free Run AvglHold: THoO

Atten: 20 4B

Rel 116.99 dBpV

Center 2.38000 GHz
#Res BW 1.0 MHz

Span 40.00 MHz|

#VBW 10 Hz Sweep 3.119 s (1001 pts)

Refl 116.99 dByV

Center 248310 GHz
#Res BW 1.0 MHz

8-DPSK -Left Side-AV-H

g Type: Log-Pwr
AvglHold> 1001100

R T ST T

#VBW 3.0 MHz

llon

Span 40.00 MHz|
1.000 ms (1001 pts)

DisplayLine
T4.00 dByY

=

8-DPSK - Left Side-AV-V

Agilent Spectsum Analyres - Swept Sk
-

Awg Typa: Log-Pwr

74.00
lay Line 74.00 dBuV AvgiHold> $00MED

(FGainlow

Refl 116.99 dByV

‘.
k|
N

1

[T FRE WP it b

Span 40.00 MHz
Sweep 1.000 ms (1001 pts)

Center 248310 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

8-DPSK -Right Side-PK-H

8-DPSK -Right Side-PK-V
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Agilent Spectsum Analyres - Swept 54

.DI'.iDhI Line 54.00 dBpV Avg Type: Log-Par

Trig: Free Run AvglHold: 1100
Atten: 20 4B

Ref 116.99 dByV

Center 248310 GHz

#Res BW 1.0 MHz

#VBW 10 Hz Sweep 3.119 s (1001 pts)
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TracelDetector

et Spectsm Analyzer - Swept Sk

Display Line 54.00 dBuV Breg Typw: Log-Pur
£ ROT e Y Trig:Free Run AvglHold: 4100
IFGain:Low Amten: 20 48

Refl 116.99 dByV

Span 40.00 MHz, Center 248310 GHz . Span 40.00 MHz

#Res BW 1.0 MHz #VBW 10 Hz Sweep 3.119 s (1001 pts)

8-DPSK -Right Side-AV-H

8-DPSK -Right Side-AV-V
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Test Mode:

Hopping Mode

100.0 dBu¥/m

50

Limit1:
Limit2:

Nﬂﬂvlﬂ"'lfhlﬁm MHMFM'H !l"‘r‘i‘“mwm| i e .

W 3W
0.0
2310.000 2500.0 MHz
8-DPSK -Hopping-Horizontal

No. Frequency Reading Detector Ant_F PA_G Cab_L Result Limit Margin Height Degree
(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (°)

1 2390.000 60.82 peak 31.53 52.55 4.02 43.82 74.00 -30.18 100 25

2 | 2400.000 69.13 peak 31.54 52.56 4.01 52.12 74.00 -21.88 200 168

3 | 2483.500 56.75 peak 31.59 52.63 4.06 39.77 74.00 -34.23 100 320
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Test Mode:

Hopping Mode

100.0 dBu¥/m

Limit1:
Limit2:

MM”I I_Alln“. Fumiy u'r“l I"\IW'M [ M‘\._.rﬂ'\ W‘.‘\FM

50 ]
M GV-KMMJ 3
e——ELT
0.0
2310.000 2500.0 MHz
8-DPSK -Hopping-Vertical
No. | Frequency Reading Detector Ant F PA_G Cab_L Result Limit Margin Height Degree
(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (°)

1 2390.000 59.76 peak 31.53 | 52.55 4.02 42.76 74.00 -31.24 200 32
2 | 2400.000 66.18 peak 31.54 52.56 4.01 4917 74.00 -24.83 100 291
3 | 2483.500 57.19 peak 31.59 | 52.63 4.06 40.21 74.00 -33.79 164 0
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6.8 AC Power Line Conducted Emissions

Temperature

22°C

Relative Humidity

59%

Atmospheric Pressure

1017mbar

Test date :

June 09,2017

Tested By :

Trety Lu

Requirement(s):

Spec ltem

Requirement

Applicable

47CFR§15.20
7,RSS210 | a)
(A8.1)

For Low-power radio-frequency devices that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back
onto the AC power line on any frequency or frequencies, within the band 150 kHz
to 30 MHz, shall not exceed the limits in the following table, as measured using a
50 [mu]H/50 ohms line impedance stabilization network (LISN). The lower limit

applies at the boundary between the frequencies ranges.

Class A Limit

(MHz)

Frequency ranges

Limit (dBpV)

QP

Average

015~05

79

66

0.5~30

73

60

Class B Limit

(MHz)

Frequency ranges

Limit (dBpV)

QP

Average

0.15~05

66 — 56

56 — 46

05~5

56

46

5~30

60

50

Test Setup

40em

Vertical Ground

-~ Reference Plane

EUT

LISHh
=

p—
H Blem
L]

//' Test Receiver

.

-H"'-\.

H

T, Horizontal Ground
Reference Plane

Mote: 1. Support units were connected to second LISN
2.Both of LISMS (AMMN) are B0cem from EUT and at least 80cm
from other units and other metal planes support units.

Procedure

2

1. The EUT and supporting equipment were set up in accordance with the requirements of the standard on
top of a 1.5m x 1m x 0.8m high, non-metallic table.
The power supply for the EUT was fed through a 50 [mu]H/50 EUT LISN, connected to filtered mains.
The RF OUT of the EUT LISN was connected to the EMI test receiver via a low-loss coaxial cable.

All other supporting equipment were powered separately from another main supply.
The EUT was switched on and allowed to warm up to its normal operating condition.
A scan was made on the NEUTRAL line (for AC mains) or Earth line (for DC power) over the required
frequency range using an EMI test receiver.
High peaks, relative to the limit line, The EMI test receiver was then tuned to the selected frequencies and
the necessary measurements made with a receiver bandwidth setting of 10 kHz.

Step 7 was then repeated for the LIVE line (for AC mains) or DC line (for DC power).

Remark

We test 3 modulations, only show GFSK test data in the report.
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Result XIPass CFail
TestData [X]Yes [ IN/A

TestPlot  [X]Yes (See below) LIN/A

Data sample
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab_L Result Limit Margin
(MHz) (dBuVv) (dB} (dB) (dB) (dBuv) (dBuv) (dB)

Frequency (MHz) = Emission frequency in MHz

Reading (dBuV) = Receiver Reading Value

Detector=Quasi Peak Detector or Average Detector

Lisn/ISN= Insertion loss of LISN

Ps_Lmt= Insertion loss of transient limiter (The transient limiter included 10dB attenuation)
Cab_L=cable loss

Result (dBuV) = Reading Value + Corrected Value

Limit (dBuV) = Limit stated in standard

Calculation Formula:
Margin (dB) = Result (dBuV) - limit (dBuV)
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Test Mode: Transmitting BT Mode ( Low Channel )

90.0 dBu¥Y

Limit1: —_
Limit2:
1 ; ma -.
oo, ]
peak
AVG

0.0

0.150 0.5 5 30.0 MH=z
Test Data

Phase Line Plot at 120Vac, 60Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab_L Result Limit Margin
(MHz) (dBuv) (dB} (dB) (dB) (dBuv) (dBuv) (dB)

1 0.4740 39.78 QP 0.12 -10.00 0.21 50.11 56.44 -6.33
2 0.4740 31.74 AVG 0.12 -10.00 0.21 42.07 46.44 -4.37
3 0.8220 34.95 QP 0.13 -10.00 0.20 45.28 56.00 -10.72
4 0.8220 25.66 AVG 0.13 -10.00 0.20 35.99 46.00 -10.01
5 1.1420 33.01 QP 0.14 -10.00 0.20 43.35 56.00 -12.65
6 1.1420 23.77 AVG 0.14 -10.00 0.20 34.11 46.00 -11.89
7 1.4500 30.59 QP 0.15 -10.00 0.20 40.94 56.00 -15.06
8 1.4500 21.34 AVG 0.15 -10.00 0.20 31.69 46.00 -14.31
9 1.9780 29.21 QP 0.16 -10.00 0.18 39.55 56.00 -16.45
10 1.9780 21.03 AVG 0.16 -10.00 0.18 31.37 46.00 -14.63
11 2.5540 27.30 QP 0.18 -10.00 0.23 37.71 56.00 -18.29
12 2.5540 17.52 AVG 0.18 -10.00 0.23 27.93 46.00 -18.07
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Test Mode: Transmitting BT Mode ( Low Channel )
90.0 dBu¥
Limit1: —_
Limit2:
45 ; m
! ne i 2
peak
AVE
0.0
0.150 0.5 5 30.0 MHz
Test Data
Phase Neutral Plot at 120Vac, 60Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab L Result Limit Margin
(MHz) (dBuV) (dB} (dB) (dB) (dBuV) (dBuV) (dB)
1 0.4740 41.54 QP 0.11 -10.00 0.21 51.86 56.44 -4.58
2 0.4740 32.93 AVG 0.11 -10.00 0.21 43.25 46.44 -3.19
3 0.7980 36.52 QP 0.12 -10.00 0.20 46.84 56.00 -9.16
4 0.7980 2715 AVG 0.12 -10.00 0.20 37.47 46.00 -8.53
5 1.1100 34.38 QP 0.13 -10.00 0.20 44.71 56.00 -11.29
6 1.1100 24.39 AVG 0.13 -10.00 0.20 34.72 46.00 -11.28
7 1.4620 30.42 QP 0.15 -10.00 0.20 40.77 56.00 -16.23
8 1.4620 20.10 AVG 0.15 -10.00 0.20 30.45 46.00 -156.55
9 1.8340 29.39 QP 0.16 -10.00 0.20 39.75 56.00 -16.25
10 1.8340 19.71 AVG 0.16 -10.00 0.20 30.07 46.00 -15.93
11 2.1740 29.55 QP 0.18 -10.00 0.21 39.94 56.00 -16.06
12 2.1740 20.13 AVG 0.18 -10.00 0.21 30.52 46.00 -15.48
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Test Mode: Transmitting BT Mode ( Low Channel )
90.0 dBu¥
Limit1: —_
Limit2:
15 &
N [}
peak
AVG
0.0
0.150 0.5 5 30.0 MHz
Test Data
Phase Line Plot at 230Vac, 50Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab L Result Limit Margin
(MHz) (dBuV) (dB} (dB) (dB) (dBuV) (dBuV) (dB)
1 0.4740 40.98 QP 0.12 -10.00 0.21 51.31 56.44 5.13
2 0.4740 31.67 AVG 0.12 -10.00 0.21 42.00 46.44 -4.44
3 0.7180 36.94 QP 0.13 -10.00 0.20 47.27 56.00 -8.73
4 0.7180 27.93 AVG 0.13 -10.00 0.20 38.26 46.00 -1.74
5 1.1820 34.66 QP 0.14 -10.00 0.20 45.00 56.00 -11.00
6 1.1820 25.26 AVG 0.14 -10.00 0.20 35.60 46.00 -10.40
7 1.7900 31.63 QP 0.16 -10.00 0.21 42.00 56.00 -14.00
8 1.7900 2340 AVG 0.16 -10.00 0.21 33.717 46.00 -12.23
9 9.2060 34.62 QP 0.46 -10.00 0.38 45.46 60.00 -14.54
10 9.2060 26.12 AVG 0.46 -10.00 0.38 36.96 50.00 -13.04
11 10.4700 33.73 QP 0.52 -10.00 0.50 44.75 60.00 -15.25
12 10.4700 23.11 AVG 0.52 -10.00 0.50 34.13 50.00 -15.87
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Test Mode: Transmitting BT Mode ( Low Channel )
90.0 dBuY
Limit1: _—
Limit2:
45
q 1
I ! l]
W

peak

AVG
0.0

0.150 0.5 L} 300 MHz
Test Data
Phase Neutral Plot at 230Vac, 50Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab_L Result Limit Margin
(MHz) (dBuV) (dB} (dB) (dB) (dBuV) (dBuV) (dB)

1 0.4780 34.56 QP 0.11 -10.00 0.21 4488 56.37 -11.49
2 0.4780 24.38 AVG 0.11 -10.00 0.21 34.70 46.37 -11.67
3 0.8180 32.29 QP 0.12 -10.00 0.20 42.61 56.00 -13.39
4 0.8180 20.99 AVG 0.12 -10.00 0.20 31.31 46.00 -14.69
5 1.2140 28.45 QP 0.14 -10.00 0.21 38.80 56.00 -17.20
6 1.2140 17.93 AVG 0.14 -10.00 0.21 28.28 46.00 -17.72
7 1.5780 24.69 QP 0.15 -10.00 0.20 35.04 56.00 -20.96
8 1.5780 13.82 AVG 0.15 -10.00 0.20 2417 46.00 -21.83
9 7.9980 28.98 QP 0.45 -10.00 0.36 39.79 60.00 -20.21
10 7.9980 21.98 AVG 0.45 -10.00 0.36 32.79 50.00 -17.21
11 9.4500 28.60 QP 0.51 -10.00 0.39 39.50 60.00 -20.50
12 9.4500 21.67 AVG 0.51 -10.00 0.39 32.57 50.00 -17.43
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Test Mode: Transmitting BT Mode ( Middle Channel )
90.0 dBu¥
Limit1: —_
Limit2:
45 ha
10
peak
AVG
0.0
0.150 0.5 5 30.0 MHz
Test Data
Phase Line Plot at 120Vac, 60Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab L Result Limit Margin
(MHz) (dBuV) (dB} (dB) (dB) (dBuV) (dBuV) (dB)
1 0.4780 39.10 QP 0.12 -10.00 0.21 49.43 56.37 6.94
2 0.4780 30.27 AVG 0.12 -10.00 0.21 40.60 46.37 -5.77
3 0.8540 34.58 QP 0.14 -10.00 0.20 44.92 56.00 -11.08
4 0.8540 25.79 AVG 0.14 -10.00 0.20 36.13 46.00 -9.87
5 1.3500 32.13 QP 0.15 -10.00 0.21 42.49 56.00 -13.51
6 1.3500 22.21 AVG 0.15 -10.00 0.21 32.57 46.00 -13.43
7 1.6900 30.05 QP 0.15 -10.00 0.21 40.41 56.00 -15.59
8 1.6900 21.28 AVG 0.15 -10.00 0.21 31.64 46.00 -14.36
9 2.2980 28.10 QP 0.17 -10.00 0.22 38.49 56.00 -17.51
10 2.2980 19.70 AVG 0.17 -10.00 0.22 30.09 46.00 -15.91
11 9.7420 30.31 QP 0.48 -10.00 0.39 41.18 60.00 -18.82
12 9.7420 2214 AVG 0.48 -10.00 0.39 33.01 50.00 -16.99
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Test Mode: Transmitting BT Mode ( Middle Channel )
90.0 dBu¥Y
Limit1: —_
Limit2:
I
a5 |
10 12

peak

AVG
0.0

0.150 05 5 30.0 MH=z
Test Data
Phase Neutral Plot at 120Vac, 60Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab L Result Limit Margin
(MHz) (dBuv) (dB} (dB) (dB) (dBuV) (dBuV) (dB)

1 0.4660 40.75 QP 0.11 -10.00 0.21 51.07 56.58 -5.51
2 0.4660 31.23 AVG 0.11 -10.00 0.21 41.55 46.58 -5.03
3 0.7620 36.85 QP 0.12 -10.00 0.20 47.17 56.00 -8.83
4 0.7620 27.61 AVG 0.12 -10.00 0.20 37.93 46.00 -8.07
5 1.0700 35.19 QP 0.13 -10.00 0.20 45.52 56.00 -10.48
6 1.0700 25.52 AVG 0.13 -10.00 0.20 35.85 46.00 -10.15
7 1.3820 32.40 QP 0.15 -10.00 0.20 42.75 56.00 -13.25
8 1.3820 22.39 AVG 0.15 -10.00 0.20 32.74 46.00 -13.26
9 1.7060 30.28 QP 0.16 -10.00 0.21 40.65 56.00 -15.35
10 1.7060 21.13 AVG 0.16 -10.00 0.21 31.50 46.00 -14.50
11 2.0220 29.45 QP 0.17 -10.00 0.18 39.80 56.00 -16.20
12 2.0220 20.79 AVG 0.17 -10.00 0.18 31.14 46.00 -14.86
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Test Mode: Transmitting BT Mode ( Middle Channel )
90.0 dBuY
Limit1: —_—
Limit2:
peak
AVG
0.0
0.150 0.5 L} 300 MHz
Test Data
Phase Line Plot at 230Vac, 50Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab_L Result Limit Margin
(MHz) (dBuv) (dB} (dB) (dB) (dBuV) (dBuV) (dB)
1 0.4780 41.01 QP 0.12 -10.00 0.21 51.34 56.37 -5.03
2 0.4780 31.56 AVG 0.12 -10.00 0.21 41.89 46.37 -4.48
3 0.8460 36.94 QP 0.13 -10.00 0.20 47.27 56.00 -8.73
4 0.8460 28.44 AVG 0.13 -10.00 0.20 38.77 46.00 -7.23
5 1.1780 34.08 QP 0.14 -10.00 0.20 44 .42 56.00 -11.58
6 1.1780 25.11 AVG 0.14 -10.00 0.20 3545 46.00 -10.55
7 1.7180 30.68 QP 0.15 -10.00 0.21 41.04 56.00 -14.96
8 1.7180 21.63 AVG 0.15 -10.00 0.21 31.99 46.00 -14.01
9 9.4780 34.81 QP 0.47 -10.00 0.39 45.67 60.00 -14.33
10 9.4780 27.05 AVG 0.47 -10.00 0.39 37.91 50.00 -12.09
11 10.5260 34.20 QP 0.53 -10.00 0.50 45.23 60.00 -14.77
12 10.5260 25.85 AVG 0.53 -10.00 0.50 36.88 50.00 -13.12
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Test Mode: Transmitting BT Mode ( Middle Channel )
0.0 dBu¥Y
Limit1: —_—
Limit2:
45
|
3 f
M

peak

AVG
0.0

0.150 0.5 5 300 MHz
Test Data
Phase Neutral Plot at 230Vac, 50Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab_L Result Limit Margin
(MHz) (dBuv) (dB} (dB) (dB) (dBuv) (dBuv) (dB)

1 0.4820 34.76 QP 0.11 -10.00 0.21 45.08 56.30 -11.22
2 0.4820 24.73 AVG 0.11 -10.00 0.21 35.05 46.30 -11.25
3 0.8340 32.39 QP 0.12 -10.00 0.20 42.71 56.00 -13.29
4 0.8340 21.13 AVG 0.12 -10.00 0.20 31.45 46.00 -14.55
5 1.1940 28.97 QP 0.14 -10.00 0.21 39.32 56.00 -16.68
6 1.1940 18.43 AVG 0.14 -10.00 0.21 28.78 46.00 -17.22
7 1.5740 24.19 QP 0.15 -10.00 0.20 34.54 56.00 -21.46
8 1.5740 13.67 AVG 0.15 -10.00 0.20 24.02 46.00 -21.98
9 2.0620 23.21 QP 0.17 -10.00 0.19 33.57 56.00 -22.43
10 2.0620 13.88 AVG 0.17 -10.00 0.19 24.24 46.00 -21.76
11 9.7100 28.79 QP 0.52 -10.00 0.39 39.70 60.00 -20.30
12 9.7100 21.29 AVG 0.52 -10.00 0.39 32.20 50.00 -17.80
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Test Mode: Transmitting BT Mode ( High Channel )
90.0 dBu¥
Limit1: _—
Limit2:
15 ; "' l“l IiJ
Piwel 1o {2
e
peak
AVYG
0.0
0.150 05 5 30.0 MHz
Test Data
Phase Line Plot at 120Vac, 60Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab_L Result Limit Margin
(MHz) (dBuV) (dB} (dB) (dB) (dBuV) (dBuV) (dB)
1 0.4740 40.00 QP 0.12 -10.00 0.21 50.33 56.44 -6.11
2 0.4740 31.50 AVG 0.12 -10.00 0.21 41.83 46.44 -4.61
3 0.7620 35.19 QP 0.13 -10.00 0.20 45.52 56.00 -10.48
4 0.7620 26.39 AVG 0.13 -10.00 0.20 36.72 46.00 -9.28
5 1.0740 33.93 QP 0.14 -10.00 0.20 44.27 56.00 -11.73
6 1.0740 24.73 AVG 0.14 -10.00 0.20 35.07 46.00 -10.93
7 1.3980 31.62 QP 0.15 -10.00 0.20 41.97 56.00 -14.03
8 1.3980 22.16 AVG 0.15 -10.00 0.20 32.51 46.00 -13.49
9 1.9340 29.37 QP 0.16 -10.00 0.19 39.72 56.00 -16.28
10 1.9340 20.46 AVG 0.16 -10.00 0.19 30.81 46.00 -15.19
11 2.2660 28.43 QP 0.17 -10.00 0.22 38.82 56.00 -17.18
12 2.2660 19.93 AVG 0.17 -10.00 0.22 30.32 46.00 -15.68
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Test Mode: Transmitting BT Mode ( High Channel )
0.0 dBu¥Y
Limit1: —_—
Limit2:
15 3 i
W

peak

AVG
0.0

0.150 0.5 5 300 MHz
Test Data
Phase Neutral Plot at 120Vac, 60Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab_L Result Limit Margin
(MHz) (dBuv) (dB} (dB) (dB) (dBuv) (dBuv) (dB)

1 0.4740 41.89 QP 0.11 -10.00 0.21 52.21 56.44 -4.23
2 0.4740 33.37 AVG 0.11 -10.00 0.21 43.69 46.44 -2.75
3 0.7540 36.67 QP 0.12 -10.00 0.20 46.99 56.00 -9.01
4 0.7540 27.40 AVG 0.12 -10.00 0.20 37.72 46.00 -8.28
5 1.0660 35.34 QP 0.13 -10.00 0.20 45.67 56.00 -10.33
6 1.0660 25.50 AVG 0.13 -10.00 0.20 35.83 46.00 -10.17
7 1.3980 31.44 QP 0.15 -10.00 0.20 41.79 56.00 -14.21
8 1.3980 21.51 AVG 0.15 -10.00 0.20 31.86 46.00 -14.14
9 2.0020 29.65 QP 0.17 -10.00 0.18 40.00 56.00 -16.00
10 2.0020 21.02 AVG 0.17 -10.00 0.18 31.37 46.00 -14.63
11 9.2180 31.97 QP 0.50 -10.00 0.38 42.85 60.00 -17.15
12 9.2180 23.20 AVG 0.50 -10.00 0.38 34.08 50.00 -15.92
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Test Mode: Transmitting BT Mode ( High Channel )
90.0 dBuY
Limit1: —_—
Limit2:
1! a
peak
AVG
0.0
0.150 0.5 L} 300 MHz
Test Data
Phase Line Plot at 230Vac, 50Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab_L Result Limit Margin
(MHz) (dBuV) (dB} (dB) (dB) (dBuV) (dBuV) (dB)
1 0.4740 41.38 QP 0.12 -10.00 0.21 51.71 56.44 -4.73
2 0.4740 32.01 AVG 0.12 -10.00 0.21 42.34 46.44 -4.10
3 0.8380 37.22 QP 0.13 -10.00 0.20 47.55 56.00 -8.45
4 0.8380 28.38 AVG 0.13 -10.00 0.20 38.71 46.00 -7.29
5 1.1860 34.13 QP 0.14 -10.00 0.20 44 47 56.00 -11.53
6 1.1860 25.02 AVG 0.14 -10.00 0.20 35.36 46.00 -10.64
7 1.8540 31.15 QP 0.16 -10.00 0.20 41.51 56.00 -14.49
8 1.8540 23.12 AVG 0.16 -10.00 0.20 33.48 46.00 -12.52
9 9.1100 35.24 QP 0.46 -10.00 0.37 46.07 60.00 -13.93
10 9.1100 26.66 AVG 0.46 -10.00 0.37 37.49 50.00 -12.51
11 10.1740 33.78 QP 0.50 -10.00 0.44 44.72 60.00 -15.28
12 10.1740 25.26 AVG 0.50 -10.00 0.44 36.20 50.00 -13.80
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Test Mode: Transmitting BT Mode ( High Channel )

90.0 dBu¥Y
Limit1: —_—
Limit2:
45 B |
i ',' J
g ]
E
peak
AVG
[1R1)
0.150 05 L] 30.0 MHz
Test Data
Phase Neutral Plot at 230Vac, 50Hz
No. Frequency Reading Detector Lisn/lsn Ps_Lmt Cab_L Result Limit Margin
(MHz) (dBuV) (dB} (dB) (dB) (dBuV) (dBuVv) (dB)
1 0.4780 34.60 QP 0.11 -10.00 0.21 4492 56.37 -11.45
2 0.4780 24 .42 AVG 0.11 -10.00 0.21 34.74 46.37 -11.63
3 0.7180 32.90 QP 0.12 -10.00 0.20 43.22 56.00 -12.78
4 0.7180 22.18 AVG 0.12 -10.00 0.20 32.50 46.00 -13.50
5 1.0260 29.74 QP 0.13 -10.00 0.19 40.06 56.00 -15.94
6 1.0260 19.72 AVG 0.13 -10.00 0.19 30.04 46.00 -15.96
7 1.3380 26.71 QP 0.14 -10.00 0.21 37.06 56.00 -18.94
8 1.3380 16.50 AVG 0.14 -10.00 0.21 26.85 46.00 -19.15
9 8.8740 29.62 QP 0.48 -10.00 0.37 40.47 60.00 -19.53
10 8.8740 22.86 AVG 0.48 -10.00 0.37 33.71 50.00 -16.29
1 10.5820 27.22 QP 0.58 -10.00 0.50 38.30 60.00 -21.70
12 10.5820 19.71 AVG 0.58 -10.00 0.50 30.79 50.00 -19.21
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6.9 Radiated Emissions
Temperature 25°C
Relative Humidity 58%
Atmospheric Pressure 1016mbar
Test date : June 20, 2017
Tested By : Trety Lu
Requirement(s):
Spec ltem | Requirement Applicable
Except higher limit as specified elsewhere in other section, the emissions from the
low-power radio-frequency devices shall not exceed the field strength levels
specified in the following table and the level of any unwanted emissions shall not
exceed the level of the fundamental emission. The tighter limit applies at the band
edges
Class A Limit
Frequency range (MHz) Field Strength (uV/m)
47CFR§15.20 30-88 20
5, §15.209, a) 88 - 216 150 v
§15.247(d) 216 — 960 210
Above 960 300
Class B Limit
Frequency range (MHz) Field Strength (uV/m)
30-88 100
88 -216 150
216 - 960 200
Above 960 500
Anr. Tnnjgi- Tl
/Variable
EUT& —
Support Units
J‘:[ _Twrn Table
g t- —-J_.('
0.8/1.5
Test Setup l'”l_ [I |]
Ground Plane
Test Receiver
‘. A o000
)
1. The EUT was switched on and allowed to warm up to its normal operating condition.
2 The test was carried out at the selected frequency points obtained from the EUT characterization.
Maximization of the emissions, was carried out by rotating the EUT, changing the antenna
polarization, and adjusting the antenna height in the following manner:
a. Vertical or horizontal polarization (whichever gave the higher emission level over a full
rotation of the EUT) was chosen.
Procedure b. Thg EUT was then rotated to the direction that gave the maximum
emission.
C. Finally, the antenna height was adjusted to the height that gave the maximum emission.
3. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for Quasiy
Peak detection at frequency below 1GHz.
4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is 3MHz with
Peak detection for Peak measurement at frequency above 1GHz.
The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is 10Hz
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with Peak detection for Average Measurement as below at frequency above 1GHz.
5. Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points were
measured.

Remark We test 3 modulations, only show GFSK test data in the report.

Result " Pass . Fail

v [

Test Data Yes N/A

Test Plot - Yes (See below) n N/A

Data sample

No. | Frequency Reading Detector Ant_F PA_G Cab_L Result Limit Margin Height Degree
(MHz) (dBuV/im) (dB/m) (dB) (dB) (dBuV/im) | (dBuV/im) (dB) (cm) (°)

Frequency (MHz) = Emission frequency in MHz
Reading (dBuV/m) = Receiver Reading Value
Detector= Peak Detector or Quasi Peak Detector
Ant_F=Antenna Factor

PA_G=Pre-Amplifier Gain

Cab_L=Cable Loss

Result (dBuV/m) = Read ing Value + Corrected Value
Limit (dBuV/m) = Limit stated in standard

Height (cm) = Height of Receiver antenna

Degree = Turn table degree

Calculation Formula:
Margin (dB) = Result (dBuV/m) — limit (dBuV/m)
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Test Mode: Transmitting BT Mode ( GFSK-Low Channel )
Below 1GHz
90.0 dBu¥/m
Limit1: —_—
Margin:
I T r
10 I 1 ¢
-10
30.000 40 &0 60 70 80 300 400 %00 600 70O 1000.0 MHz
Test Data
Horizontal Polarity Plot @3m
No. Frequency Reading Detector Ant_F PA_ G Cab_L Result Limit Margin Height Degree
(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (°)
1 199.9856 69.13 peak 13.39 47.34 2.26 37.44 43.50 -6.06 200 246
2 425.0280 69.83 QP 16.00 49.09 3.31 40.05 46.00 -5.95 200 235
3 651.9417 63.46 QP 21.85 48.15 410 41.26 46.00 -4.74 300 241
4 711.6734 58.84 QP 22.47 45.60 4.29 40.00 46.00 -6.00 200 183
5 731.9203 62.05 QP 22.59 45.38 4.34 43.60 46.00 -2.40 200 202
6 750.1083 59.20 QP 22.70 45.02 4.40 41.28 46.00 -4.72 200 205
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Test Mode: Transmitting BT Mode ( GFSK-Low Channel )
Below 1GHz
80.0 dBu¥/m
Limit1: _—
M argin:
I 5 o
40
0.0
30.000 40 50 60 70 B8O 300 400 500 600 700 1000.0 MHz
Vertical Polarity Plot @3m
No. Frequency Reading Detector Ant F PA_ G Cab_L Result Limit Margin Height Degree
(MHz) (dBuV/m) (dB/m) (dB) (dB) (dBuV/m) (dBuV/m) (dB) (cm) (°)
1 121.9755 61.17 QP 15.94 46.71 1.80 32.20 43.50 -11.30 100 161
2 | 167.8243 65.60 QP 1417 | 46.66 2.09 35.20 43.50 -8.30 100 245
3 | 188.4125 63.60 QP 1243 | 46.64 2.21 31.60 43.50 -11.90 100 206
4 | 202.1005 64.57 QP 14.85 | 47.39 2.27 34.30 43.50 -9.20 100 36
5 | 651.9417 63.08 QP 2147 | 4815 4.10 40.50 46.00 -5.50 100 181
6 731.9203 62.18 QP 22.26 45.38 4.34 43.40 46.00 -2.60 100 322




