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1. General Information

1.1. EUT Description

EUT TYPE .eooveevirieieeieienne . Bluetooth speaker

Hardware Version................. : V0.1

Software Version .................. : N/A

Frequency Range.................. :  The frequency range used is 2402MHz - 2480MHz (79 channels, at
intervals of IMHz);
The frequency block is 2400MHz to 2483.5MHz.

Modulation Type .................. : Bluetooth: FHSS (GFSK(1Mbps), 1/4-DQPSK(EDR 2Mbps),
8-DPSK(EDR 3Mbps))

Bluetooth version ................. . V2.1+EDR

Antenna Type.......ccceevuveennneen. : PCB Antenna

Antenna Gain...........cccceeneen. : 0dBi

Note 1: The EUT is a Bluetooth speaker, it contains Bluetooth Module operating at 2.4GHz ISM
band; the frequencies allocated for the Bluetooth Module is F(MHz)=2402+1*n (0<=n<=78).
The lowest, middle, highest channel numbers of the Bluetooth Module used and tested in
this report are separately 0 (2402MHz), 39 (2441MHz) and 78 (2480MHz).

Note 2: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.

Note 3: a. When power on, the EUT will scan the whole frequency until a Connection command
from the other BT devices.
b. When receiving the signal from the other BT devices, The EUT transmit are sponse signal.
c. The other devices receive the response signal and recognize it, then send a connection
command to establish the connection.
d. After the connection establish successfully, the data transmission is beginning. At the
same time, the both devices will shift frequencies in synchronization per a same pseudo
randomly ordered list of hopping frequencies, the hopping rate is1600 times per second. This
device conforms to the criteria in FCC Public Notice DA 00-705.
e. The bandwidth of the receiver, which is set to a fixed width by the software.

Note 4: Bluetooth signal has 9 packages DH1, DH3, DHS, 3DH1, 3DH3, 3DHS, SDH1, 5DH3,
SDHS, DHS5 package is largest, we are testing DHS in the document.

Note 5: The antenna of EUT is designed with permanent attachment and no consideration of
replacement. It is a PCB Antenna with a maximum gain of 0dBi, and it is used to radiate the
RF emissions.
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1.2.  Support Equipment

No. | Equipment | Brand Name | Model Name | Manufacturer Serial No. Note
1 Notebook lenovo T430i lenovo A130401289 | FCC DOC
ADLX90ND
2 AC adapter lenovo T3A lenovo 42T5065 FCC

1.3. Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Bluetooth,
2.4GHz ISM band radiators) for the EUT FCC ID Certification:

No. Identity Document Title
i 47 CFR Part 15 Radio F Devi
adio Fr n i
Subpart C 2014 O Frequency Levices
American National Standard for Testing
2 ANSLC63.10 2014 Unlicensed Wireless Devices

Test detailed items/section required by FCC rules and results are as below:

No. | Section in CFR 47 Description Result
1 15.203 Antenna Requirement PASS
2 15.247(a) Number of Hopping Frequency PASS
3 15.247(b) Peak Output Power PASS
4 15.247(a) 20dB Bandwidth PASS
5 15.247(a) Carrier Frequency Separation PASS
6 15.247(a) Time of Occupancy (Dwell time) | PASS
7 15.247(d) Conducted Spurious Emission PASS
8 15.247(d) Band Edge PASS
9 15.207 Conducted Emission PASS
10 iigz © Radiated Emission PASS
11 | 1.1307(b) RF exposure evaluation PASS

Note 1: The tests were performed according to the method of measurements prescribed in
DA-00-705.

Note 2: The test of Radiated Emission was performed according to the method of measurements
prescribed in ANSI C63.10 2014.
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1.4. Facilities and Accreditations
1.4.1. Facilities

CNAS-Lab Code: L1659

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. CCIC is a third party testing
organization accredited by China National Accreditation Service for Conformity Assessment (CNAS)
according to ISO/IEC 17025. The accreditation certificate number is L1659. A 12.8%6.8*6.4 (m)
fully anechoic chamber was used for the radiated spurious emissions test.

FCC-Registration No.: 406086

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
and fully described in a report filed with the FCC (Federal Communications Commission). The
acceptance letter from the FCC is maintained in our files. Registration 406086, valid time is until
October 28, 2017.

IC-Registration No.: 11185A-1

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
by Certification and Engineering Bureau of Industry Canada for the performance of radiated
measurements with Registration No. 11185A-1 on July. 15, 2013, valid time is until July. 15, 2016.

1.4.2. Test Environment Conditions

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

Temperature (°C): 15-35
Relative Humidity (%): 30-60
Atmospheric Pressure (kPa): 86KPa-106KPa
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2. 47 CFR Part 15C Requirements
2.1. Antenna requirement

2.1.1. Applicable Standard

According to FCC 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. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section.

And according to FCC 47 CFR Section 15.247(c), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

2.1.2. Antenna Information

Antenna Category: Integral antenna
An integral antenna was placed on PCB, can’t be removed.

Antenna General Information:

No. EUT Model Ant. Cat. Ant. Type Gain(dBi)
1 Bluetooth speaker integral PCB 0

2.1.3. Result: comply

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.
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2.2. Number of Hopping Frequency

2.2.1. Requirement

According to FCC §15.247(a)(1)(iii), frequency hopping systems operating in the 2400MHz to
2483.5MHz bands shall use at least 15 hopping frequencies.

2.2.2. Test Description

A. Test Setup:

EUT«
Spectrum
Analvzer« %; computer
N,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the Spectrum
Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During the
measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is set to
operate under test mode transmitting 339 bytes DHS packages at maximum power.

B. Equipments List:

Description | Manufacturer Model Serial No. Cal.Date Cal.Due Date
Spectrum R&S FSP40 1164.4391.40 | 2014.07.07 | 2015.07.06
Analyzer

Cable SUNHNER | SUCOFLEX 98 \ 2014.06.05 | 2015.06.04

Sweep = auto

VBW > RBW

2.2.3. Test Procedure

RBW > 1% of the span

Detector function = peak
Trace = max hold

Allow the trace to stabilize

Span = the frequency band of operation

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
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2.2.4. Test Result

The Bluetooth Module operates at hopping-on test mode; the frequencies number employed is

counted to verify the Module’s using the number of hopping frequency.

A. Test Verdict:

Frequency Measured Channel Co. :
Test Mod Min. Limit Refer to Plot Verdict
€S oac Block (MHZ) Numbers m. L1mi €Icr 10 10 €rdic
GFSK 2400 - 2483.5 79 15 Plot A PASS
n/4-DQPSK | 2400 - 2483.5 79 15 Plot B PASS
8-DPSK 2400 - 2483.5 79 15 Plot C PASS
Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 0.73 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 2.402000000 GHz
20 Offset 0. dB Marker| 2 [T1
) 1191 dBm
] 2
| Lo TTUEDY FPPITPITTY PTTTTFTT apapanyfnmieaannntannntanaenng 1 IIIIIIfIIHY
Center 2.441 GH=z 10 MH=Z/ Span 100 MH=z

(Plot A: GFSK)
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® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz -0.97 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 2.402000000 GHz
20 Offget 0. dB Marker| 2 [T1
1L 05 dBm
B 21.480000p00 GHEz
b2 H]
-0
10
20
30
|- 40

|- 60
70
Center 2.441 GHz 10 MH=Z/ Span 100 MH=z
(Plot B: n/4-DQPSK)
® RBW 100 kHz Marker 1 [T1 ]
WBW 100 kHz -0.31 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 2.402000000 GHz
20 Offket 0.5 4B Marker| 2 [T1
2103 dBm
| 10 2, 480000000 GH=z
2
AT Lo . . ’ . Al i anl]
o A i
10
|- 20
|--20
MQU \»«‘—«4
- 50
|- 60
|--70
Center 2.441 GHz 10 MHEz/ Span 100 MHz

(Plot C: 8- DPSK)
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2.3.  Peak Output Power

2.3.1. Requirement

According to FCC §15.247(b)(1), for frequency hopping systems that operates in the 2400MHz to
2483.5MHz band employing at least 75 hopping channels, the maximum peak output power of the
intentional radiator shall not exceed 1Watt. For all other frequency hopping systems in the 2400MHz
to 2483.5MHz band, it is 0.125Watts.

2.3.2. Test Description

A. Test Setup:

EUT«
Spectrum o
Analyzer~ \ computer
™,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the Spectrum
Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During the
measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is set to
operate under test mode transmitting 339 bytes DH5 packages at maximum power.

B. Equipments List:

Description | Manufacturer Model Serial No. Cal. Date Cal.Due Date
Spectrum R&S FSP40 1164.4391.40 | 2014.07.07 |  2015.07.06
Analyzer

Cable SUNHNER | SUCOFLEX 98 \ 2014.06.05 2015.06.04

2.3.3. Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to verify the conducted RF output peak power of the Module. The
lowest, middle and highest channel were tested by Spectrum Analyzer.

Note: The relevant measured result has the offset with cable loss already.
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2.3.3.1. GFSK Mode

A. Test Verdict:

Measured Output .
Limait :
Channel | Frequency (MHz) Peak Power B Refer to Plot Verdict
m
dBm
0 2402 -0.13 Plot A1l PASS
39 2441 0.61 30 Plot A2 PASS
78 2480 1.62 Plot A3 PASS
Test Plots:
® RBW 3 MHZ Marker 1 [T1 ]
VBW 3 MH=z -0.13 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.401%20000 GH=z
20 Offpet 0. dB
—10
=

Lo __\

Center 2.402 GHz 2 MHz/ Span 20 MH=Zz

Plot A1: GFSK
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Ref 20.5 dBm

Attt

RBW 3 MHz
VBW 3 MH=z
30 dB SWT 2.5 ms

Marker 1 [T1 ]
0.61 dBm
2.440840000 GHz

10

20 Offpet O. dB

F-10

Center 2.441 GHz

2 MH=zZ/

Plot A2: GFSK

Span 20 MH=z

REBW 3 MH=z Marker 1 [T1 ]

VBW 3 MHz 1.62 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.480080000 GHz
zo Offpet 0.5 4B
10

L

,O LH-“\
10 /j////
|20 / \\
B \\\
;;i;*ﬂf AN
F-50
&80
70
Center 2.48 GHz z2 MHz/ Span 20 MH=z

Plot A3: GFSK
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2.3.3.2. n/4-DQPSK Mode

A. Test Verdict:

Measured Output ..
Limat .
Channel | Frequency (MHz) Peak Power B Refer to Plot Verdict
m
dBm
0 2402 1.90 Plot B1 PASS
39 2441 2.51 21 Plot B2 PASS
78 2480 3.33 Plot B3 PASS
Test Plots:
Plot B1: n/4-DQPSK
® REW 3 MH=z Marker 1 [T1 ]
VEW 3 MH=z 1.90 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.401520000 GH=z
z0 Offgpet 0.5 dB
]
= | -

20 /
30

-60

Center 2.402 GHz 2 MHz/ Span 20 MH=z
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REW 3 MH=z
VBW 3 MH=z

Ref 20.5 dBm Att 30 dB SWT 2.5 ms

Marker 1 [T1 ]
2.51 dBm

2.441080000 GH=z

z0 Offpet 0. dB

10

--50

--60

Center 2.441 GH=z 2 MHzZ/

Plot B2: n/4-DQPSK

RBW 3 MH=z
VEW 3 MH=z

Ref 20.5 dBm Att 30 dB SWT 2.5 ms

Span 20 MH=z

Marker 1 [T1 ]
3.33 dBm

2.480000000 GHz

20 Offpet O. dB

10

10

50

Center 2.48 GH=z 2 MHz/

Plot B3: n/4-DQPSK

Span 20 MH=z

Page 15 of 75




o

Report No.: SET2015-04373

2.3.3.3. 8-DPSK Mode

A. Test Verdict:

Measured Output ..
Limit .
Channel | Frequency (MHz) Peak Power B Refer to Plot Verdict
m
dBm
0 2402 2.07 Plot C1 PASS
39 2441 2.67 21 Plot C2 PASS
78 2480 343 Plot C3 PASS
Test Plots:

Marker 1 [T1 ]
2.07 dBm
2.401e80000 GHz

® RBW 3 MHz
WBW 3 MH=z

Ref Z20.5 dBm Attt 30 dB SWT 2.5 ms

20 Offgpet 0. dB

10

i

Center 2.402 GH=z 2 MH=z/ Span 20 MH=z

Plot C1: 8-DPSK
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Ref 20.5 dBm

RBW 3 MH=z
VBW 3 MH=z
Att 30 dB SWT 2.5 ms

Marker 1 [T1 ]
2.67 dBm
2.441000000 GH=z

10

20 Offpet O. B

-0

-10

- 50

Center 2.441 GH=z

Ref 20.5 dBm

2 MHz/

Plot C2: 8-DPSK

EEW 3 MH=z
VBW 3 MHz
Att 30 dB SWT 2.5 ms

Span 20 MH=z

Marker 1 [T1 ]
3.43 dBm
2.479960000 GHz

10

z0 Offpet 0. dB

Center 2.48 GHz

2 MHz/

Plot C3:8-DPSK

Span 20 MH=z
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2.4. 20dB Bandwidth
2.4.1. Definition

According to FCC §15.247(a)(1), the 20dB bandwidth is known as the 99% emission bandwidth, or
20dB bandwidth (10*log1% = 20dB) taking the total RF output power.

2.4.2. Test Description

A. Test Setup:

EUT«
Spectrum o
Analvzer« X computer
N,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the Spectrum
Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During the
measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is set to
operate under test mode transmitting 339 bytes DHS packages at maximum power.

B. Equipments List:

Description | Manufacturer Model Serial No. Cal.Date Cal.Due Date
t
Spectrum R&S FSP40 1164.4391.40 | 2014.07.07 | 2015.07.06
Analyzer
Cable SUNHNER | SUCOFLEX 98 \ 2014.06.05 2015.06.04

2.4.1. Test Procedure

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW > 1% of the 20 dB bandwidth

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold
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2.4.2. Test Result

The Bluetooth Module operates at hopping-off test mode. The lowest, middle and highest channels
are selected to perform testing to record the 20dB bandwidth of the Module.

2.4.2.1. GFSK Mode

A. Test Verdict:

The maximum 20dB bandwidth measured is 1.122MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.122 Plot A
39 2441 1.122 Plot B
78 2480 1.122 Plot C
Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.12 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.401958000 GH=z
20 Offpet 0. dB ndbE [T[L] 20400 dB
BW 1.12z2000000 MH=Z
| 10 Temp 11 [T1 ndP]
—-15L 99 dBm
B i _ 2.5;121139%)?0 GHz
L Wy Temp -+ 7
-15L &3 dBm
p \\\ 2l.40251ep00 GH=z

B / h

—-70

Center 2.402 GHz 300 kHz/ Span 3 MH=z

(Plot A: Channel = 2402 @ GFSK)
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EBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.86 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.440852000 GH=z
zo Offset 0.5 4B ndB [T[L] 20L00 4B
BW 1122000000 MHEHZ
| 10 Temp 1| [T1 ndB]
-15L14 dBm
1 2440354000 GHz
n ~ X - g
et PPty
-19.18 dBm
2441516p00 GHz
10
~
] \\/\32
| -0 ¥
[ /“NJ/ \J—\ﬁ
&ﬁﬁhﬁww /A\”“ﬂ“vwnm
- 50
&0
|70
Center 2.441 GH=z 300 kH=z/ Span 3 MH=z

(Plot B: Channel = 2441 @ GFSK)

Ref 20.5 dBm

Att

30

RBW 100 kHz
VBW 300 kHz
dB SWT 2.5 ms

Marker 1 [T1 ]

1.87 dBm
2.479952000 GH=z

20 Qffpet O. dB

ndB
BW

Temp

[T[L] 20p00 &B
1. 1z22000p00 MH=Z
1] [T1 ndB]

10

—-17+96 dBm
2.4759394000 GHz

romo LR

\

I
e

Pt
—-17+597 dBm
2480516000 GH=z

\f\%z

F-60

l-70

Center 2.48 GH=z

300 kHz/

(Plot C: Channel = 2480 @ GFSK)

Span 3 MH=z

Page 20 of 75




o

Report No.: SET2015-04373

2.4.2.2. n/4-DQPSK Mode

A. Test Verdict:

The maximum 20dB bandwidth measured is 1.362MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.362 Plot D
39 2441 1.362 Plot E
78 2480 1.362 Plot F
Test Plots:
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z 0.41 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.402102000 GH=z
20 offpet 0.% 4B ndbB [TL] 20L00 dB
BW 1.362000D000 MH=
10 Temp 1| [T1 ndb]
-191.7% dBm
B - ’1.‘ i 2.5&121254141];)0 GHz
// \L///\\K\\ -19(88 dBm
/ﬂ\\\h/ 2402606000 GH=z
|10
£ \L
My
LA
an \'—\
ﬁ%ﬁmuﬂ a““hmw
|50
|- 60
70

Center 2.402 GHz

300 kHz/

Span 3 MH=z

(Plot D: Channel = 2402 @mn/4-DQPSK)
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® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.98 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.441108000 GHz
z20 Cffket 0.5 dB nd® [TRL]  z20b00 4B
BW  11.362000p00 MHzZ
L 10 Temp 1| [T1 ndB]
-19l07 dB
y -
2. 440244p00 cH=z
ae X . ISR I
| _— Perp—2 PP et
\/ ~13l00 dBm
/\\ 2l 441606p00 GHE=
|1 e

r ¥

-20

\-\MAMVM
=0
60
70
Center 2.441 GH=z 300 kH=z/ Span 3 MH=z
(Plot E: Channel = 2441 @n/4-DQPSK)
® EBW 100 kHz Marker 1 [Tl |
VBW 300 kHz 1.8¢ dBm
Ref 20.5 dBm Att 30 4B SWT 2.5 ms 2.480108000 GHz
20 Offget  O. 4B ndlB [T[L] 20L00 dB
BW 1.362000p00 MHz
| 10 Temp 1| [T1 ndb]
-12lo6 dB
1 -
m 2479244000 GHz
o VAN R | BT E RN X
/-\/_’/ -18L 32 dBm
2480606000 GH=z
10 .
% \rz
20 / F\
|50 ﬂfﬂ \\hv\\
a0 N
L 50
)
70
Center 2.48 GH=z 300 kH=z/ Span 3 MH=z

(Plot F: Channel = 2480 @mn/4-DQPSK)
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A. Test Verdict:

2.4.2.3. 8-DPSK Mode

The maximum 20dB bandwidth measured is 1.320MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.308 Plot G
39 2441 1.320 Plot H
78 2480 1.320 Plot I
B. Test Plots:
® EBwW 100 kHz M™Marker 1 [T1 ]
VBW 300 kHz 0.45 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.401802000 GHz
zo Offfet 0.5 dB nde [TR] zoloo aB
EW 1.308000p00 MHZ
10 Temp 1| [T1 ndB]
-19L6d dBm
) B ; 2.4015316p00 GHz

-70

AT

o
T

T

[

PPt
-19} 68 dBm
.402624p00 GHz

]

Center 2.402 GHz

300 kHz/

(Plot G: Channel = 2402 @ 8-DPSK)

Span 3 MHz
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(Plot I: Channel = 2480 @ 8-DPSK)

® EBEW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 1.00 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.440802000 GHz
20 Offket 0.5 4B ndB [Th] zoloo as
BW  1.320000000 MHz
B Temp 1| [T1 ndg]
-18l92 dm
0 -
2l.440304p00 GHz
| x - P
-0 — ~ TS T L 1T T
/’\/—\/ \/_ -19f02 dBm
——’f\‘\ 2441624000 SHz
10 4
5/ &
o N
W WNMM
40 ]
—-50
—60
70
Center 2.441 GH=z 300 kHz/ Span 3 MH=z
(Plot H: Channel = 2441 @ 8-DPSK)
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 1.86 dBm
Ref 20.5 oBm Att 30 4B SWT 2.5 ms 2.479802000 GHz
20 Offket 0.% OB nde [T[L] 20lo00 am
BW 1320000000 MHz
L 10 Temp 1| [T1 ndB]
-12l11 4B
1 -
| 21479304000 GHz
, PaX Py - fre L
7 — —
/ﬂr\b/” \ “1zl52 dBm
_’//\“\ 2l.480624000 GHz
10
?/ il
|20 / \
[ .»M’IM“/ \_v\
40 Wm
50
—-¢60
|70
Center 2.48 GHz 300 kHz/ Span 3 MH=z
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2.5. Carried Frequency Separation

2.5.1. Definition

According to FCC §15.247(a)(1), frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25kHz or two-thirds of the 20dB bandwidth of the hopping
channel, whichever is greater.

2.5.2. Test Description

A. Test Setup:

EUT«
Spectrum
Analyzere @: computer
™,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the
Spectrum Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During
the measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is
set to operate under test mode transmitting 339 bytes DHS5 packages at maximum power.

B. Equipments List:

Description | Manufacturer Model Serial No. Cal.Date Cal.Due Date
Spectrum R&S FSP40 1164.4391.40 | 2014.07.07 | 2015.07.06
Analyzer

Cable SUNHNER | SUCOFLEX 98 \ 2014.06.05 2015.06.04

2.5.3. Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels

Resolution (or IF) Bandwidth (RBW) > 1% of the span

Video (or Average) Bandwidth (VBW) > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels.
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2.5.4. Test Result

The Bluetooth Module operates at hopping-on test mode.

For any adjacent channels (e.g. the channel 39 and 40 as showed in the Plot A), the Module does

have hopping channel carrier frequencies separated by a minimum of 25kHz or two-thirds of the
20dB bandwidth of the hopping channel (1.122MHz for GFSK mode, 1.362MHz for n/4-DQPSK
mode and 1.320MHz for 8-DPSK mode, refer to section 2.4.1), whichever is greater. So, the verdict

is PASSING

®

EEW 300 kH=z

Delta 2 [T1 ]

VBW 300 kHz 0.02 dB
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 1.002000000 MH=
20 Offget Marker| 1 [T1
0L34 dBm
B 2.440976000 GH=
] 5
== _¥

Center 2.441 GH=z

300 kHz/

(Plot A: GFSK)

Span 3 MH=z
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® EBW 300 kHz Marker 1 [T1 ]
WVBW 300 kHz 0.24 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.440988000 GHz
20 Offpet 0.% 4B Delta £ [T1 ]
-0L00 dB

L 10 1, 038000000 MH=
fiscn : -

| e~ W~

0 P F\v; =

F-10

--20

—30

—40

- 50

-60

70

Center 2.441 GH=z 300 kH=z/ Span 3 MH=z

(Plot B: m/4-DQPSK)

® RBEW 300 kHz Marker 1 [T1 |
WVBW 300 kH=z 0.36 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.440982000 GHz

z0 Qffpet 0.5 4B Delta R [T1 ]
-0loe dB
10 1.0314000p00 MHEzZ

20

- 60

Center 2.441 GH=z 300 kHz/ Span 3 MHZzZ

(Plot C: 8-DPSK)
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2.6. Time of Occupancy (Dwell time)
2.6.1. Requirement

According to FCC §15.247(a) (1) (ii1), frequency hopping systems in the 2400 - 2483.5MHz band
shall use at least 15 non-overlapping channels. The average time of occupancy on any channel shall
not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed. Frequency hopping systems may avoid or suppress transmissions on a particular
hopping frequency provided that a minimum of 15 channels are used.

2.6.2. Test Description

A. Test Setup:

EUT«
Spectrum
Analyzer+ @:\ computer
*,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the
Spectrum Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During
the measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is
set to operate under test mode transmitting 339 bytes DH5 packages at maximum power.

B. Equipments List:

Description | Manufacturer Model Serial No. Cal.Date Cal.Due Date
Spectrum R&S FSP40 1164.4391.40 | 2014.07.07 | 2015.07.06
Analyzer

Cable SUNHNER | SUCOFLEX 98 \ 2014.06.05 2015.06.04

2.6.3. Test Procedure

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:
Span = zero span, centered on a hopping channel

RBW =1 MHz

VBW > RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak

Trace = max hold
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2.6.4. Test Result

The average time of occupancy on any channel within the Period can be calculated with formulas (for
DHS package type):

{Total of Dwell} =
{Period} =

{Pulse Time} * (1600 / 6) / {Number of Hopping Frequency} * {Period}
0.4s * {Number of Hopping Frequency}

The lowest, middle and highest channels are selected to perform testing to record the dwell time of
each occupation measured in this channel, which is called Pulse Time here.

2.6.4.1. GFSK Mode

A. Test Verdict:

F Pulse Ti Total of Dwell
Channel e e e ot OF TWE Limit (ms) | Verdict
(MHz) ms Refer to Plot (ms)
0 2402 2.94 Plot A 313.600 PASS
39 2441 2.94 Plot B 313.600 400 PASS
78 2480 2.94 Plot C 313.600 PASS
Test Plots:
Note: the following plots record the Pulse Time of the Module carrier.
® RBW 1 MHZz Marker 1 [T1 ]
VBW 1 MH=z -0.35 dBm
Ref 20.5 dBm Att 30 4dB SWT 10 ms 1.640000 ms
20 Offget O AR Delta P [T1 ]
—0k53 dB
16 2.940000 ms
elta [ [T1 ]
| 5 5 o . -0L19 4B
| bl Wi A
Center 2.402 GHz 1 ms/

(Plot A: Channel = 2402 @ GFSK)
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® REW 1 MH=z Marker 1 [T1 ]
VBW 1 MH=z -0.15 dBm
Ref 20.5 dBm Att 30 dB SwT 10 ms 2.140000 ms
z0 Offpet 0.5 4B Delta R [T1 ]
gpo7 dB
. £.940p00 ms
Delta p [Tl
R
CEm: : F Los
o SEAT ERtRct ety
—-10
F-20
--30
F-40
|- =0
Wty L i
|- 60 lﬂ
| -70
Center 2.441 GHz 1 ms/
(Plot B: Channel = 2441 @ GFSK)
® REW 1 MH=z Marker 1 [T1 ]
VBW 1 MH=z 1.38 dBm
Ref 20.5 dBm Attt 30 dB SWT 10 ms 2.600000 ms
20 Offget 0.5 4B Delta g [T1 ]
-0L76e dB
" 2.940000 ms
Delta 3 [T1 ]
1 2 3 olos as
EEEER T
—-10
—20
--30
F-40
- 50
! Ay o
|70
Center 2.48 GHz 1 ms/

(Plot C: Channel = 2480 @ GFSK)
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2.6.4.2. 1/4-DQPSK Mode

A. Test Verdict:

Frequency Pulse Time Total of Dwell . )
Channel Limit Verdict
anne (MHz) ms Refer to Plot (ms) tmit (mns) erdie
0 2402 2.92 Plot D 311.467 PASS
39 2441 2.92 Plot E 311.467 400 PASS
78 2480 2.94 Plot F 313.600 PASS
Test Plots:

Note: the following plots record the Pulse Time of the Module carrier.

Ref 20.5 dBm

ALt

-0.03 dBm

2.320000 ms

20 offpet 0. dB

10

REW 1 MH=Z Marker 1 [T1 ]
VBW 1 MHz
30 dB SWT 10 ms
Delta P

[T1 ]

2.220000 ms

-0}l é4 dB

Delta

B [T1 ]

0Loo de

L —

y
LA : v {F

F-20

50

Center 2.402 GHz

1l ms/

(Plot D: Channel = 2402 @mn/4-DQPSK)
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® EBW 1 MH=z Marker 1 [T1 ]
VBW 1 MH=z 0.58 dBm
Ref Z0.5 dBm Att 30 dB SWT 10 ms 2.320000 ms
20 Qffpet 0. dB Delta [Tl ]
-0L66 dB
10 2.,920000 ms
Delta [ [T1
sttap et
cLRWR L 2 3 olol aB
. 4 7\ ) o4 SETY .
F-10
20
—30
—40
- 50
g A sy
., L ALY
—"70
Center 2.441 GH=z 1 m=/
(Plot E: Channel = 2441 @n/4-DQPSK)
® REBW 1 MH=z Marker 1 [T1 ]
VBW 1 MHz 0.54 dBm
Ref Z20.5 dBm Att 30 dB SWT 10 ms 2.680000 ms
20 Offset 0. dB Delta E [T1 ]
-0L2é dB
o 2.940000 ms
Delta B [T1 ]
- !
CLRWR : & 3 -0tz2 dB
. ] h h -
—10
-20
— 320
40
— 50
&0
— 70
Center 2.48 GH=z 1 m=/

(Plot F: Channel = 2480 @m/4-DQPSK)
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2.6.4.3. 8-DPSK mode

A. Test Verdict:

®

Note: the following plots record the Pulse Time of the Module carrier.

EBW 1 MH=z Marker 1 [T1 ]
VEW 1 MH=z 0.03 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 2.260000 ms
20 Offget O. dB Delta £ [T1 ]
-0L56 dB
10 2.,920000 ms
Delta [ [T1 ]
1 > -0L00 dB
L0 =
[LY
F-10
—20
— 30
|- 40
- 50
W,w A T,
70

Center 2.402 GH=z

1 ms/

(Plot G: Channel = 2402 @ 8-DPSK)

Frequency Pulse Time Total of Dwell . )
Channel Limit Verdict
anne (MHz) ms Refer to Plot (ms) tmit (mns) erdie
0 2402 2.92 Plot G 311.467 PASS
39 2441 2.92 Plot H 311.467 400 PASS
78 2480 2.92 Plot I 311.467 PASS
Test Plots:
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<§§> REW 1 MH=z Marker 1 [T1 ]
VBW 1 MH=Z 0.62 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 1.380000 ms
20 Offget 0.% 4B Delta 2 [T1 ]
-0L55 dB
10 2.920000 ms
Delta B [T1
etta p rid
T 1 2 3 0L0ol dB
o YA - | hec .
-10
|20
- 20
-40
-50
| AR s Wy

-0
Center 2.441 GH=z 1 ms/
(Plot H: Channel = 2441 @ 8-DPSK)
<§§> EBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 1.35 dBm
Ref 20.5 dBm Attt 30 dB SWT 10 ms 1.180000 ms
20 offget O dB Delta P [T1 ]
-0L55 dB
|10 2.920000 ms
Delta B [T1 ]
1 > 3 “olon am
CLEVR [
— 1[0
| 2o
- 3o
— 4|0
|50
| g atiAhy
|70
Center 2.48 GHz 1l ms/

(Plot I: Channel = 2480 @ 8-DPSK)

Page 34 of 75




(m\

CIC
&~/ Report No.: SET2015-04373

2.7. Conducted Spurious Emissions

2.7.1. Requirement

According to FCC §15.247(d), in any 100kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating, the radio frequency power
that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth

within the band that contains the highest level of the desired power, based on either an RF conducted
or a radiated measurement.

2.7.2. Test Description

A. Test Setup:

EUT~
Spectrum
Analvzer~ %: computer
kY
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the
Spectrum Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During
the measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is
set to operate under test mode transmitting 339 bytes DHS packages at maximum power.

B. Equipments List:

Description Manufacturer Model Serial No. Cal.Date Cal.Due Date
t
Spectrum R&S FSP40 | 1164.4391.40 | 2014.07.07 | 2015.07.06
Analyzer
SUCOF
Cable SUNHNER LEX 98 \ 2014.06.05 2015.06.04

2.7.3. Test Procedure
Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g.,
harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic. Typically,
several plots are required to cover this entire span.

RBW =100 kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold
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Sweep Points(30 MHz to 1 000 MHz): =9 970

Sweep Points(1GHz to 25GHz): =240000

Allow the trace to stabilize.

2.7.4. Test Result

The Bluetooth Module operates at hopping-off test mode. The measurement frequency range is from
30MHz to the 10™ harmonic of the fundamental frequency. The lowest, middle and highest channels
are tested to verify the spurious emissions.

2.7.4.1. GFSK Mode

A. Test Verdict:

Limit
Channel Frequency (MHz) Refer to Plot ( dlgl:) Verdict
0 2402 Plot 2.4 A1/A2 -20 PASS
39 2441 Plot 2.4 B1/B2 -20 PASS
78 2480 Plot 2.4 C1/C2 -20 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

® REEW 100 kHz Marker 1 [T1 ]
VEW 300 kHz -48.63 dBm

Faf Z0.5 dBm Attt 30 4B SWT 100 ms b -5 Chir i M=

2z Cffzpet 0.5 dB Marker( 2 [T

D)

a0

70

Start 30 MH=z 97 MH=z/ Stop 1 GHz

(Plot A.1:  Channel =0, 30MHz to 1GHz @ GFSK Mode)
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® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.31 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 & 2.402000000 GH=z
20 ©offpet 0. dB Marker| 2 [T1
27472 dBm
| 10 71152000000 GH=
Marker| 3 [T1
m 1 —34.41 dBm
bo—Y—1D1 0. 31 dRm i s
Marker| 4 [T1
-35L23 dBm
10 Sl 50Z000000 GHzZ
—of N2 19 69 dRm
2
¥
-30
£ 4
Y v
-40
WWMN'W “‘"\WWW
[T SR VYL IEMCRWT NI o Adnd] J
|- 50
-70
Start 1 GH=z 2.4 GHz/ Stop 25 GHz
(Plot A.2:  Channel =0, IGHz to 25GHz @ GFSK Mode)
® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.53 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 233.700000000 MHEHZ
zo Offpet O. dB Marker| 2 [T1
—-43.50 dBm
| 10 831220000000 MHZ
Marker| 3 [T1
m —-48L11 dBm
=i D1 0.6l dbm e T
Marker| 4 [T1
-48,.02 dBm
10 167720000000 MHZ
— D2 -[19.19 dBm
|- 20
F—-40
4 1 ] 2
Ase Ay m..I:hJu!uv.%,}—Lw. Jh dv;r PYTEREDPYY ST ..v_Ju’ IM‘,_'M\’J\“% SN A L!\}nlv,._nv-_mklw Adddh
60
|70
Start 30 MH= 97 MHzZ/ Stop 1 GH=z

(Plot B.1:  Channel = 39, 30MHz to 1GHz @ GFSK Mode)
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® RBW 100 kH=z Marker 1 [T1 ]

WBW 300 kH=z 0.81 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.444000000 GH=z

20 Cffget 0. dB Marker| 2 [T1
25450 dBm
|10 7288000000 GH=

. Marker( 3 [T1
—-31492 dBm
m =) D1 0.81] dBm T e

Marker| 4 [T1
—33408 dBm
1 S 738000000 GHZ

D2 -15.19 dBm

F-30

|40 I
wquVJHkMW*N4MAWV4Mu”dM«J4”JﬂWJm
- Padie s Ani-Aupl i WJL.'»MJM Mf“‘vw

—60
70
Start 1 GH=z 2.4 GHz/ Stop 25 GHz
(Plot B.2:  Channel = 39, 1GHz to 25GHz @ GFSK Mode)
® EEW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -48.38 dBm
Ref 20.5 dBm Attt 30 dB SWT 100 ms 66.360000000 MH=
20 Offpet 0. dB Marker| 2 [T1
-49L21 dBm
, 173560000000 WA=
Marker| 3 [TjJS e
feIEy| D1 1.78| dBm " o
-0 A CHEr S OO
Marker| 4 [T1
-48L25 dBm
L0 533980000000 MEZ
D2 —[18.22 dBm
-20
-30
—40
1 2 3 4
Iqx. N ‘I,'lul [T Y. N a\.k_n._awuw. " |lvw“LI|JI.WJ )y ."||
-60
—70
Start 30 MH=z g7 MHz/ Stop 1 GHz

(Plot C.1:  Channel = 78, 30MHz to 1GHz @ GFSK Mode)
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VBW 300 kHz 1.78 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 = 2.463000000 GHz
2o Offset O dB Marker| 2 [T1
—26L90 dBm
| 10 7432000000 GHz
Marker| 3 [T1
1 [

VIEW] D1 1.76 dBm : 29071 dBm

bud

Marker| 4 [T1
-37162 dBm
.9ZE8000p0O0 GH=z

L0

Dz —[18.22 dpm

F-20

-40

70

Start 1 GH=z 2.4 GHz/ Stop 25 GH=z

(Plot C.2:  Channel =78, 1GHz to 25GHz @ GFSK Mode)

2.7.4.2. n/4-DQPSK Mode

A. Test Verdict:

Limit
Channel Frequency (MHz) Refer to Plot ( du;:) Verdict
0 2402 Plot 2.4 D1/D2 -20 PASS
39 2441 Plot 2.4 E1/E2 -20 PASS
78 2480 Plot 2.4 F1/F2 -20 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —47 .17 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 332.640000000 MEZ
zo Offget  O. dB Marker| 2 [T1
—-48L21 dBm
o 575140000000 MHz
Marker| 3 [T]4_7 S
—-47¢ m
== | . =l g .
= T — 7 P DT
Marker| 4 [T1
—-484.32 dBm
10 I 140000000 MOz
=20 Fr =2 57T dfw
— 30
—40
1 2 2 3
Mm_“ivun ponan, Ar\-'.\rnluj.va 1‘.1!‘\“!’1-.... AVLIAL\; n..LY PP TN TN FPEY a il J ALk, ._lv_llu.u.
-¢60
— 70
Start 30 MH=z 97 MH=z/ Stop 1 GH=z
(Plot D.1:  Channel =0, 30MHz to 1GHz @n/4-DQPSK)
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -0.57 dBm
Ref Z20.5 dBm Att 30 dB SWT 2.4 s 2.404000000 GH=z
20 offpet 0. dB Marker| 2 [T1
27130 dBm
o 71192000000 GHz
Marksr| 3 [T;_S -
IEW 1 - F m
=0 — 5 T SiEES =22
Marker| 4 [T1
-4018% dBm
1P 1752000000 GHZ
=20 Tre—E 05 TR
2
v
— 320
3
v
4
| a0 -
b el AN, At L oo husbl iy o s,
|- 0
— 70
Start 1 GH=z 2.4 GH=z/ Stop 25 GH=z

(Plot D.2:  Channel = 0, IGHz to 25GHz @n/4-DQPSK)
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® EBW 100 kHz M™Marker 1 [T1 ]
VBW 300 kH=z -48.22 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 353.980000000 MH=z
20 Cffget 0. dB Marker| 2 [T1
-47L22 dBm
| 10 S20L 460000000 MHZ
Marker| 3 [T1

~47l 95 dBm
==

| o ol 1
Lo e P v A e Fw i i  mE

D1 -3.04 dBm

Marker|[ 4 [TT
—-48L67 dBm

—10 ETE[ 43000000 Mz
L 20
D2 —-23.04 <Bm
- 20
L 40
1 4 3 2
v,‘w\’-_.Lllrv v wpaciohd ﬂ_\,ll.lﬂ.nl'l- ..m.w.\vl ¥ WY -.lva.nJLJ.WY V.II'.‘_.'LL lnh I{,"-ul " "' b r-vllﬁ ak
L 50
L 70
Start 30 MH=z g7 MHz/ Stop 1 GH=z
(Plot E.1:  Channel = 39, 30MHz to 1GHz @n/4-DQPSK)
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.04 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.404000000 GHz
20 Cffpet 0. dB Marker| 2 [T1
—27|58 dBm
o 7192000000 GHZ
Marker| 3 [T1
-37| 33 dBm
[vIEy] .
Fo—= e ae NN
D1l —-35.0d dBm MarFer[ 4 [TT
-41| 67 dBm
—1° I 792000p00 GEz
20
D2 —p3.04 dbm
¥
20
3
10 d
N \.H»Lm. WMWWMW
ww__lul”"km, pltanggh A o s
50
70
Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot E.2:  Channel = 39, 1GHz to 25GHz @n/4-DQPSK)
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RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -49.01 dBm
Ref 20.5 dBm Att 30 dB SwWT 100 ms 730.340000000 MH=
z0 Offset 0. dB Marker| 2 [T1
-48L65 dBm
| 10 1611.520000000 MH=
Marker| 3 [T1
48136 dBm
D1 1.45 dBrm
-0 O
Marker| 4 [T1
47135 dBm
L0 SI7[. 620000000 MAZ
Dz —[18.55 dPm
F-20
--30
F-40
2 1 3 4
W"—-'—l I.l‘!nAuJ# REN_ RN .\.uv;_- An.{l A, b Im'yl — A I\_._;mujv N1} uld‘ll I.I’hr T
-0
- 70

Start 30 MH=z

(Plot F.1:

97 MH=z/

Step 1 GHz

Channel = 78, 30MHz to 1GHz @n/4-DQPSK)

REW 100 kH=z

Marker 1 [T1 ]

VBW 300 kHz 1.45 oBm
Ref 20.5 dBm Att 30 dB SWT 2.4 = 2.463000000 GHz
20 Offpet 0.5 OB Marker| 2 [T1
31186 dBm
1o 7, 432000000 GHz
Marker| 3 [T1
3 -35/52 dBm
D1 1.45| dBm
0 5936000000 GH
Marker| 4 [T1
—400L75 dBm
L0 3 GZ8000000 GHz
D2 —{18.55 dpm
-20
30 2
3 L J
A J
4
| .0 -
f— uﬂhﬂhhﬂwLniw“/wﬁﬁWLikﬁ“j;Lw&NJL(hwhhrhdw+w
- 60
|70

Start 1 GH=z

(Plot F.2:

2.4 GHz/

Stop 25 GHz

Channel = 78, 1GHz to 25GHz @n/4-DQPSK)
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2.7.4.3. 8-DPSK Mode

A. Test Verdict:

Limit :
Channel Frequency (MHz) Refer to Plot (dBc) Verdict
0 2402 Plot 2.4 G1/G2 -20 PASS
39 2441 Plot 2.4 H1/H2 -20 PASS
78 2480 Plot 2.4 11/12 -20 PASS
Test Plots:
Note: the power of the Module transmitting frequency should be ignored.
® RBW 100 kHz M™Marker 1 [T1 ]
VBW 300 kEz ~48.22 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 353.980000000 MEz
zo0 Offget  O. dB Marker| 2 [T1
~47l22 dBm
. 920, 460000000 MEZ
Marker| 3 [T1
== | N -47|95 d:;m
0l -3.04 dBm Marker-4 [TT
-48l67 dBm
10 Toel.d50000p00 Miz
|20
D2 —23.04 dBm
|- z0
a0
1 4 3 2
V“wv" \Ir" o wpatohl oAb Ay n‘_I'v.ﬂu.\vl J'lv‘u"'-.-w W I IL_LNY u'l.w"va- ".E.J{, v'v"' A ;ml ‘Igvllﬁ 2k
|- s0
70
Start 30 MH= 97 MH=z/ Stop 1 GH=z

(Plot G.1:  Channel = 0, 30MHz to 1GHz @ 8-DPSK)
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® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.04 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 = 2.404000000 GH=z
20 Qffpet O. dB Marker| 2 [Tl
-27L58 dBm
. 7L152000000 GHz
Marker| 3 [T1
S
ﬁ -37L33 dBm
B 1 B T e e S S AEn
Dl -3.04 dBm MaETEer[ 4 [TT
-41L67 dBm
10 I 752000000 GHz
l-20
D2 —23.05 JdBm
v
|30
3
v
|-40 d
L LMMAM &JM“NNDJ '”MI Mbuhuﬂﬁvhdmwﬂuw%ﬂ“mlﬂ
Y, el P T U s poiiy
|50
-0

Start 1 GHz

2.4 GHz/

Steop 25 GHz

(Plot G.2:  Channel =0, 1GHz to 25GHz @ 8-DPSK)
RBW 100 kHz Marker 1 [T1 ]
VEW 300 kH=z -48.64 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 755.560000000 MH=Z
20 offpet 0. dB Marker| 2 [T1
-47L 80 dBm
|, 782.720000D00 MEz
Marker| 3 [T1
-47L 98 dBm
fa) T Ial Il Pk =0y 14 [ T
Marker| 4 [T1
-47L21 dBm
1P I31[530000p00 MHZ
Ial A e ] Pk =EE0Y
20
40
3 4 12
M I\.A'\,'*\,'-.L TSN IS RETY TnMu T VTR W N T T P ) 4 eAAAR AL~ it
APl A ISR L i o At o R
&0
70
Start 30 MH=z 87 MHEH=z/ Stop 1 GHz
(Plot H.1:  Channel = 39, 30MHz to 1GHz @ 8-DPSK)
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REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.02 dBm
Ref 2.444000000 GH=z
20 Marker| 2 [T1
-26L93 dBm
10 7288000000 GHz
Marker| 3 [T1
-35198 dBm
o = H T IO O0—GH
Marker| 4 [T1
-38L26 dBm
10 I 280000000 GHz
N
2
A 4
— 30
—40
RPN SV LV N IP W
— &0
— 70
Start 1 GHz Stop 25 GH=z
\(Plot H.2:  Channel = 39, 1GHz to 25GHz @ 8-DPSK)
RBW 100 kH= Marker 1 [T1 ]
VBW 300 kHz -48.98 dBm
Ref 732.280000000 MHZ
20 Marker| 2 [T1
-48.21 dBm
m 588720000000 MEz
Marker| 3 [T1
-48,02 dBm
-0 TS HEE
Marker| 4 [T1
—-47.80 dBm
1 T72|-320000000 MHZ
N p—
— 30
—40
4 1
L_._%n‘\‘ A an.nvj Y Iw Ak
&0
70

Start 30 MH=z

Stop 1 GH=z

Channel = 78, 30MHz to 1GHz @ 8-DPSK)
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EBW 100 kHz Marker 1 [T1 ]
WBW 300 kH=z 0.86 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.463000000 GH=z
z0 Offget 0. dB Marker| 2 [T1
-29L26 dBm
1, 7|.432000p00 GHz
Marker| 3 [T1
1 -35129 dbBm
| — Y D1 0.86 dbm o e
Marker| 4 [T1
-40423 dBm
10 Ol 920000000 GHzZ
- D2 —[19.04 dbm
2
v
— 30
3
I 4
| a0 L ]
o™ WM A U]
-¢60
— 70

Start 1 GHz

(Plot I.2:

2.4 GHz/

Stop 25 GH=z

Channel = 78, 1GHz to 25GHz @ 8-DPSK)
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2.8. Band Edge

2.8.1. Requirement

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

2.8.2. Test Description

Test Setup for radiated:

Communication
Antenna

Test Antenna

7 |

Turn Table

AN
NN

Service Receiver — Preamplifier
Supplier

The Bluetooth Module of the EUT is powered by the Battery. The Module is located in a 3m
Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as factors are calculated
to correct the reading. During the measurement, the Bluetooth Module is activated and controlled by
the Bluetooth Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on&
hopping-off test mode transmitting 339 bytes DHS5 packages at maximum power.

For the Test Antenna:

Horn Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above the
ground to determine the maximum value of the field strength.
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Test Setup for conducted:

A. Equipments List:

computer

EUT«
Spectrum
Analvzer« @:
N,
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is connected to the Spectrum
Analyzer (SA), the path loss as the factor is calibrated to correct the reading. During the

measurement, the Bluetooth Module of the EUT is activated and controlled by the PC, and is set to
operate under test mode transmitting 339 bytes DHS packages at maximum power.

Description Manufacturer Model Serial No. Cal. Date | Cal. Due Date
Receiver R&S FSP40 1164.4391.40 | 2014.07.07 | 2015.07.06
- 1 ES
Full-Anechoic |\ oss | 128mH68m | 0119372 | 2015.01.05 | 2016.01.04
Chamber *6.4m
Double ridge horn R&S HF906 100150 2014.06.11 | 2015.06.10
antenna
Ultra-wideband
R&S HL562 A0304224 | 2014.06.11 | 2015.06.10
antenna
, MITEQ
Amplifier
R&S AFS42-0010 25-S-42 2014.06.11 | 2015.06.10
1G~18GHz
1800
FLEX
Cable SUNHNER SUC(I)OO / 2014.06.05 | 2015.06.04
FLEX
Cable SUNHNER SUC?O ) / 2014.06.05 | 2015.06.04
t
Spectrum R&S FSP40 1164.4391.40 | 2014.07.07 | 2015.07.06
Analyzer
Cable SUNHNER SUC?;LEX \ 2014.06.05 | 2015.06.04

For radiated test

RBW=1MHz
Trace = max hold

2.8.3. Test Procedure

Allow the trace to stabilize

RBW =1MHz ,VBW=3MHz PK detector for PK value ,
VBW=10Hz , PK detector for AV value

Span = wide enough to capture the peak level of the emission operating on the channel closest to the
bandedge, as well as any modulation products which fall outside of the authorized band of operation
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For conducted test

RBW =100 kHz , VBW > RBW
Sweep = auto

Detector function = peak

Trace = max hold

2.8.4. Allow the trace to stabilize.Test Result

The Bluetooth Module operates at hopping-on& hopping-oft test mode. The lowest and highest
channels are tested to verify the band edge emissions.

The measurement results are obtained as below:

E [dBpV/m] =Ur + A1+ Aractor [dB]; AT =Lcabie 1oss [dB]-Gpreamp [dB]
Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

AFracior: Antenna Factor at 3m

Note: Restricted Frequency Bands were performed when antenna was at vertical and horizontal
polarity, and only the worse test condition (vertical) was recorded in this test report.

2.8.4.1. GFSK Mode

Test Verdict:
(Un-hopping)
Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit erdict
(MHz) UR (dB) | (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBuV/m)
0 2365.304 PK 58.14 [-31.70 | 28.30 54.74 74.00 Pass
0 2365.304 AV 46.32 |-31.70 | 28.30 42.92 54.00 Pass
78 2489.697 PK 57.69 |[-29.45| 29.20 57.44 74.00 Pass
78 2489.697 AV 4483 [-29.45| 29.20 44.58 54.00 Pass
Test Plots:
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RBW 100 kH=z
VBW 300 kH=z
Ref 20.5 dBm Att 30 dB SWT 10 ms

Marker 1 [T1 ]
0.35 dBm
2.402120000 GHz

20 Offgpet 0.% dB

Marker| 2 [T1
-48L22 dBm
21.398172000 GHz

10
view v
= D1 036 dBm
10
Lo D2 19 &5 dApm
- 30
40

WM oA o ad sl b e paa Lopas LA L oy s s
e - v < L d

2
2o den MR Aoy ./\Ij
= N

60

g

F2
Fl

Start 2.31 GHz

(Plot A1:

S.4 MHz/

Stop 2.404 GH=z

Channel = 0 PEAK @ GFSK)

RBW 100 kH=z
VBW 300 kHz

Marker 1 [T1 ]
1.832 dBm

Ref 20.5 dBm Att 30 dB SWT 5 ms 2.479920000 GHz
z0 Offpet - dB Marker| 2 [T1
—47L99 dBm
e 2.504304000 GHz
[vIEW] D1 1.]82] dBm
Dz2| -18.18 dBm

| o \-\’\ML\LF\/\MIL

Y TN FYWEREL] NN N T

F1l

F 2

Start 2.478 GHz

(Plot B1:

3.2 MHzZ/

Step 2.51 GH=z

Channel = 78 PEAK @ GFSK)
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(hopping)
Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit Verdict
(MHz) UR (dB) | (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBpV/m)
0 2371.647 PK 56.93 -31.70 28.30 53.53 74.00 Pass
0 2371.647 AV 48.27 -31.70 28.30 44.87 54.00 Pass
78 2495.678 PK 54.16 |-29.45 29.20 53.91 74.00 Pass
78 2495.678 AV 45.32 -29.45 29.20 45.07 54.00 Pass
Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.43 dBm
Ref 20.5 dBm Att 30 4B SWT 10 ms 2.402120000 GH=
2o Offpet 0. dB Marker| 2 [Tl
—-46L38 JdBm
. 2399486000 GHz
1
Z] D1 0.43 dBm 4

—-70

F2z
Fl

Start 2.31 GHz 9.4 MHz/ Stop 2.404 GH=z

(Plot A1-1:  Channel = 0 PEAK)
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RBW 100 kH=z
WBW 300 kHz

Marker 1 [T1 ]

1.83

dBm

2.8.4.2. n/4-DQPSK Mode

(Plot B1-1: Channel = 78 PEAK)

Ref 20.5 dBm Att 30 dB SWT 5 ms 2.479920000 GHz
zo Offget dB Marker| 2 [T1
—47L75 dBm
.. 2l.502256D00 GEz
1
a0 H| o Y01 1.823 dBm
D2 -18.17 dBm
—20
— 30 \1
—40
‘\L\ ]
| _cso wam AN L LBV S TS,
-¢60
— 70
2
Fl ‘
Start 2.478 GHz 3.2 MH=zZ/ Stop 2.51 GHz

Test Verdict:
(Un-hopping)
Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit Verdict
(MHz) UR (dB) | (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBuV/m)

0 2382.568 PK 57.46 |[-31.70 | 28.30 54.06 74.00 Pass
0 2382.569 AV 4583 |-31.70 | 28.30 42.43 54.00 Pass
78 2498.254 PK 57.69 |[-29.45| 29.20 57.44 74.00 Pass
78 2498.254 AV 46.12 |-29.45| 29.20 45.87 54.00 Pass
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Test Plots:
@ REW 100 kHz Marker 1 [Tl ]
VBW 300 kHz 0.38 dBm
Ref 20.5 oBm Att 30 dB SWT 10 ms 2.402120000 GHz
20 Offset 0. dB Marker| 2 [T1
—45|L 84 dBm
15 2. 399676000 GHZ
.
(ZEET - D1 0 AR ¥
-10
- nz -No.62 dfm
- 20
40
4
s i s Al b At gl d W WEYY [VUFETPU W W P VIV VU0 U8 Il SRV PRI Y
-¢0
-70
FZ
Fl ‘
Start 2.31 GH=z .4 MH=zZ/ Stop 2.404 GHz
(Plot C1:  Channel = 0 PEAK @m/4-DQPSK)
@ RBEW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 1.81 dBm
Ref 20.5 dBm Att 30 dB SWT & ms 2.480112000 GHz
20 Offset . dB Marker| 2 [T1
—48| 14 oBm
n 2506352000 cHz
1
TEW| ¥ D1 1.81 dPm

D2z —-|18.1% dbm

2
| o \q‘\lﬂlml\ Apard) vf-A_-..,.";‘J\J\_AMJAU :ILVI‘-IAJIM\A A '.JMr\,\J\ A0 LA pdor Jw\..@u

70

2
Fl ‘

Start 2.478 GHz 3.2 MHz/ Step 2.51 GH=z

(Plot D1:  Channel = 78 PEAK @mr/4-DQPSK)
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(hopping)
Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit Verdict
(MHz) UR (dB) | (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBuV/m)
0 2376.491 PK 56.94 -31.70 28.30 53.54 74.00 Pass
0 2376.491 AV 45.72 -31.70 28.30 42.32 54.00 Pass
78 2490.013 PK 55.83 -29.45 29.20 55.58 74.00 Pass
78 2490.013 AV 44.26 -29.45 29.20 44.01 54.00 Pass
Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.44 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 2.403248000 GHz
20 Qffget 0. dB Marker| 2 [Tl
—47L08 dBm
10 2399300000 GHz
1
2] L N1 0.44 dRm
—— N2 —9.56 ARm
ot oo AT NYPELY, VRN NPT LY R LI ..»WJ
70 ]
F1l
Start 2.31 GHz 9.4 MHz/ Stop 2.404 GH=z
(Plot C1-1: Channel = 0 PEAK)
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RBW 100 kHz
VBW 300 kH=

Marker 1 [T1 ]

1

-85 dBm

2.8.4.3. 8-DPSK Mode

(Plot D1-1: Channel = 78 PEAK)

Ref 20.5 dBm Att 30 dB SWT 5 ms 2.480112000 GH=
20 Offpet dB Marker| 2 [T1
-47L15 dBm
-, 2.507440p00 GH=z
.
v
MAXH| lﬂr' D1 1.825 dBm
-10
D2l -[L&8.15 dBm
|- 20
|- 20
PP |
\M\« z
|, M, i i A A AN bAoA wInuUuwf
-0
- 70
T2
Fl ‘
Start 2.478 GHz 3.2 MHzZ/ Stop 2.51 GHz

Test Verdict:
(Un-hopping)
Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit Verdict
(MHz) UR | (dB) | (dB@3m) E (dBwV/m)
PK/AV | (dBuV) (dBpV/m)

0 2373.208 PK 56.94 |-31.70 28.30 53.54 74.00 Pass
0 2373.208 AV 45.85 |[-31.70 28.30 42.45 54.00 Pass
78 2498.197 PK 55.27 |-29.45 29.20 55.02 74.00 Pass
78 2498.197 AV 46.28 | -29.45 29.20 46.03 54.00 Pass
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Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz 0.42 <Bm
Ref 20.5 dBm att 30 dB SWT 10 ms 2.401932000 GHz
z0 Offrpet 0. dB Marker| 2 [T1
—481 34 diBm
mn 2393284000 GHz
;
VIEY 01 0420 ARm ¥

F-10

F-30

F-40

2
PNETN . " Au.r\l Jporbighy Ru.p P Y. ST SY VTP | ln_‘I'fI'.J'Illa,L 2, PRI VSN PN .vx. .._;J{
|- &0
|70
Fz
F1l ‘
Start 2.31 GHz 9.4 MH=z/ Stop 2.404 GHz
(Plot E1:  Channel = 0 PEAK @ 8-DPSK Mode)
® BBW 100 kHz Marker 1 [T1 ]
WVBW 300 kHz 1.85 dBm
Ref 20.5 dBm Att 30 dB SWT 5 ms 2.479792000 GHz
zo Offpet . dB Marker| 2 [T1
-47L49 dBm
", 2.505136D00 GHz
1
vIEw| > Y—D1 1.5 dBm
-1
D2 15.15 dBm
\\\AJ 2
. LA P\l Al A s W b A AN AR ,»ln A
|--50
|70
F2
rl ‘
Start 2.478 GHz 3.2 MEzZ/ Stop 2.51 GH=z

(Plot F1:  Channel = 78 PEAK @ 8-DPSK Mode)
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(hopping)
Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit Verdict
(MHz) UR (dB) | (dB@3m) E (dBuV/m)
PK/AV | (dBuV) (dBpV/m)
0 2374.128 PK 57.63 -31.70 28.30 54.23 74.00 Pass
0 2374.128 AV 48.12 -31.70 28.30 44.72 54.00 Pass
78 2496.637 PK 56.65 -29.45 29.20 56.40 74.00 Pass
78 2496.637 AV 47.16 -29.25 29.30 47.21 54.00 Pass
Test Plots:
® RBW 100 kH=z Marker 1 Tl ]
VBW 300 kHz 0.44 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 101932000 GHz
20 Offset 0. dB Marker| 2 [|T]
1
| FTOS TOW CN. SIPU I W, TR WU | SPUT SR [OPVE WTUN D B I T PSUNEY. iww.nﬂ/_
Start 2.31 GHz 9.4 MHz/ Stop 2.404 GHz
(Plot E1-1:  Channel = 0 PEAK)
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® RBEW 100 kHz Marker 1 [T1 ]
VEW 300 kHz 1.86 dBm
Ref 20.5 dBm Att 30 dB SWT & ms 2.479792000 GH=z
20 Offpet . dB Marker| 2 [T1
-46L 80 dBm
B 2l.503152000 GH=z
1
=== - Y D1 1.83¢ dBm
10
D2 -[18.14 dfm
20

Fl

F 2

|- 20
|-40

\4\“ B
. MNMAMW»M PP
-0
|- 70

Start 2.478 GHz

3.2 MH=z/

(Plot F1-1: Channel = 78 PEAK)

Stop 2.51 GHz
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2.9. Conducted Emission
2.9.1. Requirement

According to FCC section 15.207 and RSS- Gen section 7.2.4, for an intentional radiator 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 within the band 150kHz to 30MHz shall
not exceed the limits in the following table, as measured using a 50uH/50Q line impedance
stabilization network (LISN).

Conducted Limit (dBuV)
Frequency range (MHz) ;
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 30 60 50
NOTE:

(a) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.
2.9.2. Test Description

A. Test Setup:

Communication
Antenna

puT (Bluetooth Module)

/

. %)
/?\ Pulse Limiter
< 80cm > ! LISN r;\
. Receiver
: —0  O—
\/

Service /

Supplier

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal
reference ground plane. EUT was connected to LISN and LISN was connected to reference Ground
Plane. EUT was 80cm from LISN. The set-up and test methods were according to ANSI C63.4:2014

The Bluetooth Module of the EUT is powered by the Battery charged with USB port of PC, PC
is powered by 120V, 60Hz AC mains supply. The factors of the site are calibrated to correct the
reading. During the measurement, the Bluetooth Module is activated and controlled by the Bluetooth
Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on test mode
transmitting 339 bytes DHS packages at maximum power.
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B. Equipments List:

Description | Manufacturer Model Serial No. Cal. Date Cal. Due Date
Test
e§ R&S ESCS30 A0304260 2014.06.11 2015.06.10
Receiver
LISN R&S ESH2-75 A0304221 2014.06.11 2015.06.10
Servi
erviee R&S CMU200 | A0304252 | 2014.06.11 | 2015.06.10
Supplier
Pulse
Limiter Schwarzbeck | VTSD 9561-D | A0304291 (n.a.) (n.a.)
(20dB)
MATCHING
Cable W7 / 2014.06.05 2015.06.04
PAD
2.9.3. Test Result
A. Test setup:
The EUT configuration of the emission tests is EUT + PC.
B. Test Plots:
FCC Voltags Tast
100
an-:
T 249.000 kH: 307.500 1z 431.300 L 469.500 kHz
804 43.5764m 42072481 41401481 41.5404B1
?n-:
Eﬂ-\ F ass5: B ag P
Lavel in 48]
50+
Y
W m_.x_..j;m%
0+ id ".mmﬂim #m" ||l||m
204
YT aseoo0z 107.500 & 442,500 3 474 000 LHz
. 31.0504E1 32.4024B1 32.7704dE1 35.664dB1
150k 300 400500 800 1M M IM AMSM6 & 10M M 3
Frequency m Hz
(Plot A: L Phase)
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Conducted Disturbance at Mains Terminals
L Test Data
QP AV
L. Measurement L. Measurement
Frequency Limits Frequency Limits
(MHz) (dBpV) Value (MHz) (dBnV) Value
z z
: (dBpV) : (dBuV)
0.249 61.8 43.46 0.258 51.5 33.01
0.308 60.0 42.00 0.308 50.0 32.23
0.452 56.8 41.21 0.443 47.0 32.47
0.470 56.5 41.36 0.474 46.4 35.52
FCCVoltags Tasi
100
50 253500 LH: 312.000 kHz 447,000 kHz 469,500 LHe
44 1814E1 42 364 dH1 40.8744B1 40.33114E1

80

70

. FCC 150 Class B Voltase on Mains QP

Lavalin 4B]
50
40V , “**1:\?:_ il [l ‘IIH
M

. W"WW“ | I

20

10

447000 1Hz 474000 kH:  1.927300MH: 1.882500 MH:
ol 332264E1 33.6084B1 31.7404B8 31.5304E1
150 ' 353 4&1 S{Iﬂ ' IE{IHII 1im zlm 3-5-,*. 4}-3. 5rm é r s ll:JrI-.ﬂ 351-,*1 30'1;4
Frequency m Hz

(Plot B: N Phase)
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Conducted Disturbance at Mains Terminals

N Test Data
QP AV
Frequency Limits Measurement Frequency Limits Measurement
(MHz) (dBpV) Value (MHz) (dBpv) Value
(dBuv) (dBuv)
0.254 61.6 44.03 0.447 46.9 33.06
0.312 59.9 42.24 0.474 46.4 33.48
0.447 56.9 40.52 1.928 46.0 31.54
0.470 56.5 40.04 1.883 46.0 31.32

Test Result: PASS
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2.10. Radiated Emission

2.10.1. Requirement

According to FCC section 15.247(c) and RSS-A8.5, radiated emission outside the frequency band
attenuation below the general limits specified in FCC section 15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in FCC section 15.205(a), must also
comply with the radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (WV/m) Measurement Distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88-216 150 3
216 - 960 200 3
Above 960 500 3
Note:

1. For Above 1000MHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with a
peak detector function, corresponding to 20dB above the maximum permitted average limit.

2. For above 1000MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and
74dBuV/m@3m (PK)

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), also
should comply with the radiated emission limits specified in Section 15.209(a)(above table)

2.10.2. Test Description

A. Test Setup:

1) For radiated emissions from 9kHz to 30MHz
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Tum Tables

BT T T

< 80cm >+

ORI |

— Test Antenna Receiverd H Preamplifier+

2) For radiated emissions from 30MHz tol GHz

Test Antennas+

|
|
=

f
L)
L}
g
Wi
(YRR Sy, ¥
[

e |

e

B

Lr

<
G

Turn Table«

o

Feceivers — Preamplifier+

3) For radiated emissions above 1GHz

Test Antennas

< Im ... 4m =

Turn Tables —- &

[
+
Lo

< 80cm 34:

DDNIIOINNNN
)

Receivers — Preamplifier+
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The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2014). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.4.

The Bluetooth Module of the EUT is powered by the Battery. The Module is located in a 3m
Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as factors are calculated
to correct the reading. During the measurement, the Bluetooth Module is activated and controlled by
the Bluetooth Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on
test mode transmitting 339 bytes DHS packages at maximum power.

For the Test Antenna:

(a) In the frequency range of 9kHz to 30MHz, magnetic field is measured with Loop Test Antenna.
The Test Antenna is positioned with its plane vertical at 1m distance from the EUT. The center of the
Loop Test Antenna is 1m above the ground. During the measurement the Loop Test Antenna rotates
about its vertical axis for maximum response at each azimuth about the EUT.

(b) In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground to determine the maximum value of the field strength. The
emission levels at both horizontal and vertical polarizations should be tested.

B. Equipments List:

Description Manufacturer Model Serial No. | Cal. Date | Cal. Due Date
Receiver R&S ESIB26 A0304218 | 2014.06.07 2015.06.06
Full-Anechoi 12.8m*6.8m*
w-Anechole Albatross Sm0.8m™ |\ 0412372 | 2014.06.07 | 2015.06.06
Chamber 6.4m
Test Antenna -
Bi-Log Schwarzbeck | VULB 9163 | 9163-274 | 2014.06.09 2015.06.08
Test Antenna - Horn R&S BBHA 9120C-96 2014.06.09 2015.06.08
9120D 3
Test Antenna - Horn R&S HF960 100150 2014.06.09 2015.06.08
Test Antenna — Horn
ETS UG-596A/U | A0902607 | 2014.06.05 2015.06.04
(18-25GHz)
Test Antenna -Loop | Schwarzbeck HFH2-72 100047 2014.06.02 2015.06.01
MITEQ
Ampilier 1IG~18GHz R&S AFS42-0010 25-S-42 2014.06.05 2015.06.04
1800
Ampilier JS42-180026 | 12111.098
18G~40GHz R&S 0028.5A 0.00 2014.06.05 2015.06.04
amplifier
Y OM~3GHz R&S PAP-0203H 22018 2014.06.10 2015.06.09
Cable SUNHNER SUC(I)(fOLEX / 2014.06.05 2015.06.04
FLEX
Cable SUNHNER SUCIOM / 2014.06.05 2015.06.04
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2.10.3. Test Procedure

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured
RBW =1 MHz for f>1 GHz, 100 kHz for f <1 GHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

2.10.4. Test Result

According to ANSI C63.4 selection 4.2.2, because of peak detection will yield amplitudes equal
to or greater than amplitudes measured with the quasi-peak (or average) detector, the measurement
data from a spectrum analyzer peak detector will represent the worst-case results, if the peak
measured value complies with the quasi-peak limit, it is unnecessary to perform an quasi-peak
measurement.

The measurement results are obtained as below:
E [dBuV/m] =Ug + A1+ Agactor [AB]; At =Lcabie oss [AB]-Gpreamp [dB]
Ar: Total correction Factor except Antenna
Ur: Receiver Reading
Gpreamp: Preamplifier Gain
AFracior: Antenna Factor at 3m

During the test, the total correction Factor AT and Ap,ctor Were built in test software.

Note: All radiated emission tests were performed in X, Y, Z axis direction. And only the worst axis
test condition was recorded in this test report.

Note: 1. The radiated measurement below 1GHz are performed the each test mode (GFSK/1r

/4-DQPSK /8-DPSK) and channel (low/mid/high), the datum recorded below (GFSK mode,
the middle channel) is the worst case for all the test mode and channel.

2. ULTRA-BROADBAND ANTENNA for the radiation emission test below 1G.
3. HORN ANTENNA for the radiation emission test above 1G.

Test plots for the whole measurement frequency range:
For 9KHz to 30MHz

The test has been performed, and the Radiated Emission level is too low to the limit.
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For 30MHz to 1000MHz

Marker: 30 MHz 29.79 dBJi#/m
Level [dBfi/m]
80
70
60
50
| ]
40 W Lo
Ak .(\ o MNM
: /V\/\/\,\/\/‘\/VJ\\JVMHVWW N
20 IS =
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
MES 15-02916 V1
LIM FCC CI.B F QP/AV FCC ClassB, field strength
. . Antenna .
Frequency QuasiPeak Bandwidth Limit
height Antenna i
(MHz) (dB 1 Vim) (kHz) 9 (dB 1 Vim) LI
(cm)
30.00 28.17 120.000 100.0 40.0 Vertical Pass
464.25 35.67 120.000 100.0 46.0 Vertical Pass

(Plot A: 30MHz to 1GHz, Antenna Vertical)
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Marker: 232.164329 MHz 33.77 dBf#E/m
Level [dBfiE/m]
80
70
60
50
| I
40 2
P
30 /\HNL I it
/w
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
MES 15-02916 H1
LIM FCC CI.B F QP/AV FCC ClassB, field strength
Antenna
Frequency QuasiPeak Bandwidth Limit
height Antenna Verdict
(MH2) (dBuV/m) (kH2) (dBuV/m) erdic
(cm)
30.00 29.64 120.000 100.0 40.0 Horizontal Pass
232.16 32.94 120.000 100.0 46.0 Horizontal Pass
(Plot B: 30MHz to 1GHz, Antenna Horizontal)
For 1GHz to 25GHz
GFSK Mode

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (GFSK-2402MHz)
Emssion o ) Antenna Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin ) ]
No. Level Height | Angle | Value | Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2402.00 |103.46] PK / / 1.00 H 360 106.86 | 2830 | 4.90 | -36.60
1 | *2402.00 |9305| AV / / 1.00 H 360 96.45 | 2830 | 490 | -36.60
2 4304.00 |4956| PK | 74.00 | 2444 | 1.00H 359 4636 | 32.70 | 7.00 | -36.50
2 4804.00 13991 | AV | 54.00 | 14.09 | 1.00H 359 36.71 | 32.70 | 7.00 | -36.50
3 7206.00 |5241| PK | 74.00 | 2159 | 1.00H 152 43.01 | 3580 | 890 | -35.30
3 7206.00 |4360| AV | 54.00 | 1040 | 1.00H 152 3420 | 35.80 | 890 | -35.30
4 9608.00 |4993| PK | 74.00 | 24.07 | 1.00H 140 37.33 | 37.20 | 1020 | -34.80
4 9608.00 |4467| AV | 54.00 | 9.33 1.00 H 140 32.07 | 37.20 | 10.20 | -34.80
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ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (GFSK 2402MHz)
Emssion o . | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin ) )
No. Level Height Angle Value Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2402.00 |101.66] PK / / 1.00 V 124 105.06 | 2830 | 4.90 | -36.60
1 *2402.00 | 9053 | AV / / 1.00 V 124 93.93 | 2830 | 490 | -36.60
2 4804.00 |4940| PK | 74.00 | 2460 | 1.00V 339 46.20 | 32.70 | 7.00 | -36.50
2 4804.00 | 4427| AV | 54.00 | 9.73 1.00 V 339 41.07 | 32.70 | 7.00 | -36.50
3 7206.00 |4973| PK | 74.00 | 2427 | 1.00V 340 40.33 | 3580 | 8.90 | -35.30
3 7206.00 |4147| AV | 54.00 | 12.53 | 1.00V 340 32.07 | 35.80 | 890 | -35.30
4 9608.00 |5217| PK | 74.00 | 21.83 | 1.00V 20 39.57 | 37.20 | 10.20 | -34.80
4 9608.00 |4516| AV | 54.00 8.84 1.00 V 20 32.56 | 37.20 | 10.20 | -34.80

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (GFSK_2441MHz)

Emssion o | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin . .
No. Level Height | Angle | Value | Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2441.00 |104.15 PK / / 1.00 H 153 | 107.35 | 28.30 | 5.10 | -36.60
1 | *2441.00 |1 92.20| AV / / 1.00 H 153 9540 | 2830 | 5.10 | -36.60
2 | 4882.00 4578 | PK | 74.00 | 28.22 | 1.00H 202 4238 | 3230 | 7.60 | -36.50
2 | 4882.00 |3473| AV | 54.00 | 19.27 | 1.00H 202 31.33 | 3230 | 7.60 | -36.50
3 | 7323.00 14970 | PK | 74.00 | 24.30 | 1.00H 355 | 4030 | 36.10 | 8.60 | -35.30
3 | 7323.00 [41.74| AV | 5400 | 12.26 | 1.00H 355 32.34 | 36.10 | 8.60 | -35.30
4 | 976400 149.66| PK | 74.00 | 2434 | 1.00H 28 37.06 | 37.20 | 10.20 | -34.80
4 | 9764.00 |4224| AV | 54.00 | 11.76 | 1.00H 28 29.64 | 37.20 | 1020 | -34.80

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (GFSK 2441MHz)

Emssion o | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin . .
No. Level Height | Angle | Value | Factor |Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m) | (dB) (dB)
1 | *2441.00 |103.44| PK / / 1.00 V 121 106.64 | 2830 | 5.10 | -36.60
1 | *2441.00 |9196| AV / / 1.00 V 121 95.16 | 2830 | 5.10 | -36.60
2 4882.00 14799 | PK | 74.00 | 26.01 | 1.00V 97 4459 | 3230 | 7.60 | -36.50
2 4882.00 13650 AV | 54.00 | 17.50 | 1.00V 97 33.10 | 3230 | 7.60 | -36.50
3 7323.00 |57.03| PK | 74.00 | 1697 | 1.00V 288 47.63 | 36.10 | 8.60 | -35.30
3 7323.00 |42.12| AV | 54.00 | 11.88 | 1.00V 288 32.72 | 36.10 | 8.60 | -35.30
4 9764.00 |50.07| PK | 74.00 | 23.93 | 1.00V 89 3747 | 37.20 | 1020 | -34.80
4 9764.00 |3448| AV | 54.00 | 19.52 | 1.00V 89 21.88 | 37.20 | 10.20 | -34.80
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (GFSK_2480MHz)
Emssion o | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin . .
No. Level Height | Angle | Value | Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2480.00 |103.56| PK / / 1.00 H 154 106.86 | 28.60 | 4.70 | -36.60
1 | *2480.00 | 8988 | AV / / 1.00 H 154 93.18 | 28.60 | 470 | -36.60
2 4960.00 | 4968 | PK | 74.00 | 2432 | 1.00H 100 4588 | 33.00 | 7.00 | -36.20
2 4960.00 |3564| AV | 54.00 | 18.36 | 1.00H 100 31.84 | 33.00 | 7.00 | -36.20
3 7440.00 5098 | PK | 74.00 | 23.02 | 1.00H 190 4158 | 36.20 | 850 | -35.30
3 7440.00 14196| AV | 54.00 | 12.04 | 1.00H 190 32.56 | 3620 | 850 | -35.30
4 9920.00 4981 | PK | 74.00 | 24.19 | 1.00H 113 3721 | 37.20 | 1020 | -34.80
4 9920.00 |3773| AV | 54.00 | 1627 | 1.00H 113 25.13 | 37.20 | 1020 | -34.80

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (GFSK_2480MHz)

Emssion L . | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin ] )
No. Level Height Angle Value Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 *2480.00 | 98.45| PK / / 1.00 V 247 101.75 | 28.60 | 4.70 | -36.60
1 | *2480.00 |g87.13| AV / / 1.00 V 247 90.43 | 28.60 | 4.70 | -36.60
2 4960.00 |5190| PK | 74.00 | 22.10 | 1.00V 90 48.10 | 33.00 | 7.00 | -36.20
2 4960.00 |47.16| AV | 54.00 | 6.84 1.00 V 90 4336 | 33.00 | 7.00 | -36.20
3 7440.00 |5277| PK | 74.00 | 2123 | 1.00V 29 4337 | 3620 | 8.50 | -35.30
3 7440.00 4223 | AV | 54.00 | 11.77 | 1.00V 29 32.83 | 36.20 | 850 | -35.30
4 9920.00 |50.70| PK | 74.00 | 2330 | 1.00V 222 38.10 | 37.20 | 10.20 | -34.80
4 9920.00 |40.97| AV | 54.00 | 13.03 | 1.00V 222 28.37 | 37.20 | 1020 | -34.80

1/4-DQPSK  Mode

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M ( n/4-DQPSK _2402MHz)
Emssion o | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin ] )
No. Level Height | Angle | Value | Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2402.00 |101.83| PK / / 1.00 H 360 105.23 | 2830 | 4.90 | -36.60
1 | *2402.00 |g7.68| AV / / 1.00 H 360 91.08 | 2830 | 490 | -36.60
2 4804.00 |48.01| PK | 74.00 | 2599 | 1.00H 359 4481 | 3270 | 7.00 | -36.50
2 4804.00 [3949| AV | 54.00 | 1451 | 1.00H 359 3629 | 3270 | 7.00 | -36.50
3 7206.00 14999 | PK | 74.00 | 24.01 | 1.00H 152 40.59 | 3580 | 8.90 | -35.30
3 7206.00 4053 | AV | 54.00 | 13.47 | 1.00H 152 31.13 | 35.80 | 890 | -35.30
4 9608.00 |5026| PK | 74.00 | 23.74 | 1.00H 140 37.66 | 37.20 | 10.20 | -34.80
4 9608.00 |14269| AV | 54.00 | 11.31 | 1.00H 140 30.09 | 37.20 | 10.20 | -34.80
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ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M ( n/4-DQPSK_2402MHz)
Emssion o | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin ) .
No. Level Height Angle Value Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2402.00 |9951| PK / / 1.00 V 124 102.91 | 2830 | 4.90 | -36.60
1 | *2402.00 |g6.44| AV / / 1.00 V 124 89.84 | 2830 | 490 | -36.60
2 4804.00 14933 | PK | 74.00 | 24.67 | 1.00V 339 46.13 | 3270 | 7.00 | -36.50
2 4804.00 | 4052| AV | 54.00 | 13.48 | 1.00V 339 37.32 | 3270 | 7.00 | -36.50
3 7206.00 14983 | PK | 74.00 | 24.17 | 1.00V 340 4043 | 3580 | 8.90 | -35.30
3 7206.00 | 4198| AV | 54.00 | 12.02 | 1.00V 340 32.58 | 35.80 | 890 | -35.30
4 9608.00 |4972| PK | 74.00 | 2428 | 1.00V 20 37.12 | 37.20 | 10.20 | -34.80
4 9608.00 |43.09| AV | 54.00 | 1091 | 1.00V 20 3049 | 37.20 | 10.20 | -34.80

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M

( 7 /4-DQPSK_2441MHz)

Emssion o ~ | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin . .
No. Level Height | Angle | Value | Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2441.00 |102.16] PK / / 1.00 H 153 105.36 | 2830 | 5.10 | -36.60
1 | *2441.00 |8952| AV / / 1.00 H 153 92.72 | 2830 | 5.10 | -36.60
2 4882.00 |46.41| PK | 74.00 | 27.59 | 1.00H 202 43.01 | 3230 | 7.60 | -36.50
2 4882.00 3562 | AV | 54.00 | 1838 | 1.00H 202 3222 | 3230 | 7.60 | -36.50
3 7323.00 5027 | PK | 74.00 | 23.73 | 1.00H 355 40.87 | 36.10 | 8.60 | -35.30
3 7323.00 |41.04| AV | 54.00 | 1296 | 1.00H 355 31.64 | 36.10 | 8.60 | -35.30
4 9764.00 |51.15| PK | 74.00 | 22.85 | 1.00H 28 38.55 | 37.20 | 10.20 | -34.80
4 9764.00 |4256| AV | 54.00 | 11.44 | 1.00H 28 2996 | 37.20 | 1020 | -34.80

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M ( n/4-DQPSK _2441MHz)

Emssion o | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin . )
No. Level Height Angle Value Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2441.00 |9935| PK / / 1.00 V 121 102.55 | 2830 | 5.10 | -36.60
1 | *2441.00 |8961| AV / / 1.00 V 121 92.81 | 2830 | 5.10 | -36.60
2 4882.00 14598 | PK | 74.00 | 28.02 | 1.00V 97 4258 | 3230 | 7.60 | -36.50
2 4882.00 3328 | AV | 54.00 | 20.72 | 1.00V 97 2088 | 3230 | 7.60 | -36.50
3 7323.00 |5277| PK | 74.00 | 2123 | 1.00V 288 4337 | 36.10 | 8.60 | -35.30
3 7323.00 |41.87| AV | 54.00 | 12.13 | 1.00V 288 3247 | 36.10 | 8.60 | -35.30
4 9764.00 |5047| PK | 74.00 | 2353 | 1.00V 89 37.87 | 37.20 | 1020 | -34.80
4 9764.00 13950| AV | 54.00 | 1450 | 1.00V 89 2690 | 37.20 | 10.20 | -34.80
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M ( n/4-DQPSK _2480MHz)
Emssion L . | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin . .
No. Level Height | Angle | Value | Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2480.00 | 9901 | PK / / 1.00 H 154 102.31 | 28.60 | 4.70 | -36.60
1 | *2480.00 |8549| AV / / 1.00 H 154 88.79 | 28.60 | 4.70 | -36.60
2 4960.00 |4907| PK | 74.00 | 2493 | 1.00H 100 4527 | 33.00 | 7.00 | -36.20
2 4960.00 [3379| AV | 54.00 | 2021 | 1.00H 100 2999 | 33.00 | 7.00 | -36.20
3 7440.00 |5152| PK | 74.00 | 22.48 | 1.00H 190 4212 | 3620 | 8.50 | -35.30
3 7440.00 4373 | AV | 54.00 | 1027 | 1.00H 190 3433 | 36.20 | 850 | -35.30
4 9920.00 |5047| PK | 74.00 | 2353 | 1.00H 113 37.87 | 37.20 | 10.20 | -34.80
4 9920.00 |3844| AV | 54.00 | 1556 | 1.00H 113 25.84 | 37.20 | 1020 | -34.80

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M ( n/4-DQPSK_2480MHz)

Emssion Lo . Antenna Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin ) ]
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2480.00 |101.53| PK / / 1.00 V 247 | 104.83 | 28.60 | 4.70 | -36.60
1 | *2480.00 |91.38| AV / / 1.00 V 247 94.68 | 28.60 | 4.70 | -36.60
2 | 4960.00 5108 PK | 74.00 | 22.92 | 1.00V 90 4728 | 33.00 | 7.00 | -36.20
2 | 4960.00 4431| AV | 54.00 | 9.69 | 1.00V 90 40.51 | 33.00 | 7.00 | -36.20
3 7440.00 |56.18| PK | 74.00 | 17.82 | 1.00V 29 46.78 | 36.20 | 8.50 | -35.30
3 7440.00 14347 | AV | 54.00 | 10.53 | 1.00V 29 34.07 | 36.20 | 8.50 | -35.30
4 | 9920.00 |52.07| PK | 74.00 | 21.93 | 1.00V 222 39.47 | 37.20 | 10.20 | -34.80
4 | 9920.00 4334| AV | 54.00 | 10.66 | 1.00V 222 30.74 | 37.20 | 10.20 | -34.80

8-DPSK Mode

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (8-DPSK 2402MHz)

Emssion o | Antenna | Table Raw | Antenna | Cable Pre-

Frequency Limit | Margin . .
No. Level Height | Angle | Value | Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2402.00 |100.72| PK / / 1.00 H 360 | 104.12 | 2830 | 4.90 | -36.60
1 | *2402.00 |90.68 | AV / / 1.00 H 360 94.08 | 2830 | 4.90 | -36.60
2 | 4804.00 |50.20| PK | 74.00 | 23.80 | 1.00H 359 47.00 | 3270 | 7.00 | -36.50
2 | 4804.00 [3972| AV | 54.00 | 14.28 | 1.00H 359 36.52 | 3270 | 7.00 | -36.50
3 7206.00 |50.20| PK | 74.00 | 23.80 | 1.00H 152 40.80 | 35.80 | 8.90 | -35.30
3 7206.00 14393 AV | 54.00 | 10.07 | 1.00H 152 34.53 | 35.80 | 8.90 | -35.30
4 9608.00 |50.22| PK | 74.00 | 23.78 | 1.00H 140 37.62 | 37.20 | 10.20 | -34.80
4 | 9608.00 44.08| AV | 54.00 | 9.92 | 1.00H 140 31.48 | 37.20 | 10.20 | -34.80
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ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (8-DPSK_2402MHz)
Emssion o . | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin ) )
No. Level Height Angle Value Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2402.00 |100.53] PK / / 1.00 V 124 103.93 | 2830 | 4.90 | -36.60
1 *2402.00 | 9259 | AV / / 1.00 V 124 9599 | 2830 | 490 | -36.60
2 4804.00 |5098| PK | 74.00 | 23.02 | 1.00V 339 4778 | 32.70 | 7.00 | -36.50
2 4804.00 4201 AV | 54.00 | 11.99 | 1.00V 339 38.81 | 32.70 | 7.00 | -36.50
3 7206.00 |5028| PK | 74.00 | 23.72 | 1.00V 340 40.88 | 3580 | 8.90 | -35.30
3 7206.00 |40.77| AV | 54.00 | 1323 | 1.00V 340 3137 | 35.80 | 890 | -35.30
4 9608.00 |5170| PK | 74.00 | 2230 | 1.00V 20 39.10 | 37.20 | 10.20 | -34.80
4 9608.00 |44.41| AV | 54.00 9.59 1.00 V 20 31.81 | 37.20 | 10.20 | -34.80

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (8-DPSK 2441MHz)

Emssion o | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin . .
No. Level Height | Angle | Value | Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2441.00 1100.27| PK / / 1.00 H 153 | 103.47 | 2830 | 5.10 | -36.60
1 | *2441.00 |g9.82| AV / / 1.00 H 153 93.02 | 2830 | 5.10 | -36.60
2 | 4882.00 47.47| PK | 74.00 | 26.53 | 1.00H 202 44.07 | 3230 | 7.60 | -36.50
2 | 4882.00 37.09| AV | 54.00 | 1691 | 1.00H 202 33.69 | 3230 | 7.60 | -36.50
3 | 7323.00 149.66| PK | 74.00 | 24.34 | 1.00H 355 | 4026 | 36.10 | 8.60 | -35.30
3 | 7323.00 [41.87| AV | 5400 | 12.13 | 1.00H 355 3247 | 36.10 | 8.60 | -35.30
4 | 976400 149.65| PK | 74.00 | 2435 | 1.00H 28 37.05 | 37.20 | 10.20 | -34.80
4 | 9764.00 |42.80| AV | 54.00 | 11.20 | 1.00H 28 30.20 | 37.20 | 10.20 | -34.80

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (8-DPSK_2441MHz)

Emssion o | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin . .
No. Level Height | Angle | Value | Factor |Factor | amplifier
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m) | (dB) (dB)
1 | *2441.00 |9945| PK / / 1.00 V 121 102.65 | 2830 | 5.10 | -36.60
1 | *2441.00 |9033| AV / / 1.00 V 121 93.53 | 2830 | 5.10 | -36.60
2 4882.00 4742 | PK | 74.00 | 26.58 | 1.00V 97 4402 | 3230 | 7.60 | -36.50
2 4882.00 3517 AV | 54.00 | 18.83 | 1.00V 97 31.77 | 3230 | 7.60 | -36.50
3 7323.00 |51.03| PK | 74.00 | 2297 | 1.00V 288 41.63 | 36.10 | 8.60 | -35.30
3 7323.00 |40.84| AV | 54.00 | 13.16 | 1.00V 288 3144 | 36.10 | 8.60 | -35.30
4 9764.00 |4979| PK | 74.00 | 2421 | 1.00V 89 37.19 | 37.20 | 10.20 | -34.80
4 9764.00 |36.00| AV | 54.00 | 18.00 | 1.00V 89 2340 | 37.20 | 10.20 | -34.80
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (8-DPSK 2480MHz)

Emssion o . | Antenna | Table Raw | Antenna | Cable Pre-

Frequency Limit | Margin . .
No. Level Height Angle Value Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2480.00 |9959| PK / / 1.00 H 154 102.89 | 28.60 | 4.70 | -36.60
1 *2480.00 |81.97| AV / / 1.00 H 154 85.27 | 28.60 | 470 | -36.60
2 4960.00 |4951| PK | 74.00 | 2449 | 1.00H 100 4571 | 33.00 | 7.00 | -36.20
2 4960.00 3537 AV | 54.00 | 18.63 | 1.00H 100 31.57 | 33.00 | 7.00 | -36.20
3 7440.00 |5193| PK | 74.00 | 22.07 | 1.00H 190 4253 | 3620 | 8.50 | -35.30
3 7440.00 1 42.03| AV | 54.00 | 11.97 | 1.00H 190 32.63 | 3620 | 850 | -35.30
4 9920.00 |5039| PK | 74.00 | 23.61 | 1.00H 113 37.79 | 37.20 | 10.20 | -34.80
4 9920.00 |37.16| AV | 54.00 | 16.84 | 1.00H 113 2456 | 37.20 | 10.20 | -34.80

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M (8-DPSK 2480MHz)

Emssion o | Antenna | Table Raw | Antenna | Cable Pre-
Frequency Limit | Margin . .
No. Level Height | Angle | Value | Factor | Factor | amplifier
(MHz) (dBuV/m)| (dB)

(dBuV/m) (m) (Degree) | (dBuV) | (dB/m) | (dB) (dB)
1 | *2480.00 |9929| PK / / 1.00 V 247 102.59 | 28.60 | 470 | -36.60
1 | *2480.00 |90.11| AV / / 1.00 V 247 9341 | 28.60 | 470 | -36.60
2 4960.00 5128 | PK | 74.00 | 22.72 | 1.00V 90 4748 | 33.00 | 7.00 | -36.20
2 4960.00 |46.88| AV | 54.00 7.12 1.00 V 90 43.08 | 33.00 | 7.00 | -36.20
3 7440.00 5161 PK | 74.00 | 2239 | 1.00V 29 4221 | 3620 | 850 | -35.30
3 7440.00 14375| AV | 54.00 | 1025 | 1.00V 29 3435 | 3620 | 850 | -35.30
4 9920.00 |51.19| PK | 74.00 | 22.81 | 1.00V 222 38.59 | 37.20 | 10.20 | -34.80
4 9920.00 |41.89| AV | 54.00 | 12.11 | 1.00V 222 2929 | 37.20 | 10.20 | -34.80

REMARKS: 1. Emission level (dBuV/m) =Raw Value (dBuV) +Antenna Factor (dB/m) + Cable

Factor (dB) +Pre-amplifier Factor
2. The other emission levels were very low against the limit.

3. The other emission levels were very low against the limit.

4. Margin value = Limit value- Emission level.

5. The limit value is defined as per 15.247

6. “ * “: Fundamental frequency
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2.11. RF exposure evaluation

According to 8§ 1.1307(b)(1), systems operating under the provisions of this section shall be
operated in a manner that ensure that the public is not exposed to radio frequency energy lever in
excess of Commission’s guideline.

According to 447498 DO1 General RF Exposure Guidance v05, exclusion threshold values at
selected frequencies and distances table as following.

MHz 5 10 15 20 25 mm
150 39 77 116 155 194
300 27 55 82 110 137
450 22 45 67 &9 112
835 16 33 49 66 82
900 16 32 47 63 79
1500 12 24 37 49 61 SAR Test
- Exclusion
1900 11 22 33 44 54 Threshold (mW)
2450 10 19 29 38 48
3600 8 16 24 32 40
5200 7 13 20 26 33
5400 6 13 19 26 32
5800 6 12 19 25 31
MHz 30 35 40 45 50 mm
150 232 271 310 349 387
300 164 192 219 246 274
450 134 157 179 201 224
&35 98 115 131 148 164
900 95 111 126 142 158
1500 73 86 98 110 122 SAR Test
Exclusion
1900 65 76 87 98 109 Threshold (mW)
2450 57 67 77 86 96
3600 47 55 63 71 79
5200 39 46 53 59 66
5400 39 45 52 58 65
5800 37 44 50 56 62

Routine SAR evaluation refers to the specifically required by § 2.1093, using measurements or
computer simulation. When routine SAR evolution is not required, the portable transmitters with
output power greater than the applicable low threshold SAR evolution to qualify for TCB approval.

Result:

This is portable device and the Max conducted peak output power is 3.43dBm, the maximum gain of
antenna is 0dBi, the maximum output power is 3.43dBm (2.20mW), which is lower than the
exclusion threshold 10mW, at frequency 2450MHz, and distance is Smm.

The SAR measurement is not required.

** END OF REPORT *#*
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