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1

General Information

1.1. EUT Description
EUTTYPE oo, - WIFI/BT Module
Serial NO.....coooveveiieiieee, . (n.a, marked #1 by test site)
Hardware Version.................. . V2.0
Software Version .................. . N/A

Applicant.........ccccvveevveinennn . SHENZHEN HUAPU DIGITAL CO., LTD
5F Building 6, Huaide Cuigai Industry Zone, Fuyong, Shenzhen,
China

Manufacturer ............ccve.e... : SHENZHEN HUAPU DIGITAL CO,, LTD

Frequency Range.................. :

Modulation Type .................. :

Antenna TYpe......cccoevvvvriinennn :
Antenna Gain..........c.ccceevnne. :

5F Building 6, Huaide Cuigai Industry Zone, Fuyong, Shenzhen,
China

The frequency range used is 2402MHz - 2480MHz (79 channels, at
intervals of 1MHz);

The frequency block is 2400MHz to 2483.5MHz.

Bluetooth: FHSS (GFSK(1Mbps), []/4-DQPSK(EDR 2Mbps),
8-DPSK(EDR 3Mbps))

PIFA

2.0dBi

Note 1: The EUT is a WIFI/BT Module, 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).

For a more detailed description, please refer to Specification or User’s Manual supplied by

the applicant and/or manufacturer.

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 aresponse 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, DH5, 3DH1, 3DH3, 3DH5, 5DH1, 5DH3,
5DH5, DH5 package is largest, we are testing DH5 in the document.

Note 2:

Note 3:

CCIC-SET/T (00) Page 4 of 75



S\

CIC
\_/ Report No.: SET2013-03126

Note5: There are 50 models of the EUT, all of them are accordant in both hardware and software, and
only different in the model name. Following is the list of the models:

MLKOZ0A, MLKO20B, MLKO20C, MLKD21A, MLKOD21B,
MLKOZ22A MLKO22B, MLKOZ23A, MLKDZ24A MLKOZ25A,
MLKOZ26A, MLKO26C, MLKO27A, MLKDZ27B, MLKOZ28A,
MLKOZ28B, MLKO29A, MLKOD29B, MLKO30A, MLKO30B,
MLKO31A MLKO32A, MLKO33A, MLKO34A, MLKO35A,
MLKO36A, MLKO37A, MLKO38A, MLKD39A, MLKO40A,
MLKO41A MLKO42A MLKO43A, MLKD44A MLKO4DA,
MLKO46A, MLKO47A, MLKD48A, MLKD49A, MLKOS0A,
MLKOS1A MLKOSZA, MLKOS3A, MLKOS4A, MLKOSSA,
MLKOSGA, MLKOSTA, MLKOS8A, MLKOS9A, MLKOGOA

1.2.  Support Equipment

No. Equipment Brand Name | Model Name Manufacturer Serial No.
1 Notebook DELL PP11L DELL H5914A03
2 Test Board For N/A Versionl1.0 SHENZHEN -

MLKO029A HUAPU DIGITAL
CO., LTD
3 serial port N/A JY-R2T SHENZHEN -
communication HUAPU DIGITAL
module CO., LTD
4 USB Board N/A MLK-3.3V SHENZHEN -
(power supply) HUAPU DIGITAL
CO., LTD
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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
1 47 CFR Part 15 Radio Frequency Devices
Subpart C 2012
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 | 15.209 Radiated Emission PASS
15.247(c)

Note 1: The tests were performed according to the method of measurements prescribed in

DA-00-705.

Note 2: The test of Radiated Emission and Conducted Spurious Emission were performed according
to the method of measurements prescribed in ANSI C63.4 20009.

CCIC-SET/T (00)
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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, Renewal date Nov. 19,
2011, valid time is until Nov. 18, 2014,

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

CCIC-SET/T (00) Page 7 of 75
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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: External antenna
An External antenna was soldered to EUT via an adaptor cable, can’t be removed away.

Antenna General Information:

No. EUT Model Ant. Cat. Ant. Type Ant. Model Manufacturer Gain(dBi)
1 MLKO029A External PIFA YST-WO003 SHENZHEN 2.0
YUSHUNTONG

2.1.3. Result: comply
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2.2.  Number of Hopping Frequency

2.2.1. Requirement

According to FCC 815.247(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 s
Analyzer 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 DH5 packages at maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date
Spectrum Analyzer R&S FSP40 1164.4391.40 | 2013.06.10

The Cal. Interval was one year.
2.2.3. 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:

Test Mode BII:(:EEU(T\;I]EyZ) Meas;lrje;:b(;?jnnel Min. Limit Refer to Plot Verdict
GFSK 2400 - 2483.5 79 15 Plot A1/ Plot A2 | PASS
n/4-DQPSK | 2400 - 2483.5 79 15 Plot B1/ Plot B2 | PASS
8-DPSK 2400 - 2483.5 79 15 Plot C1/Plot C2 | PASS
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B. Test Plots:

®

Ref

20.5 dBm

*RBW 1 MH=
*VBW 1 MH=

*Att 30 dB *SWT 2.5 ms=

20 Offpet

0.% &8

VAN

10

20

L-a0

- 20

&0

Center

2.4205 GH=z

4.1 MEz/

(Plot Al: GFSK)

“RBW 1 MHz elta [(T1 ]
*"WVEW 1 MH=zZ l.1& cB
*SWT 2.5 ms 9.14400 0 ()

Span 41 MHz

*Att 30 dB

40

&0

Start 2.441

GHz

4.2 MHEz/ Stop 2.483 GHz

(Plot A2: GFSK)
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Fef 20.5 dBm
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40

|50
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ng *REW 1 MH=z
*WVBW 1 MH=

Ref 20.5 dBm *Att 30 dB *ESWT 2.5 msz

Center 2.4205 GHz 4.1 MHEzZ/ Span 41 MH=zZ

(Plot C1: 8- DPSK)

q@p “FBW 1 MHz
*WVBW 1 MH=

Ref 20.5 dBm *Att 30 dB *ESWT 2.5 msz

|- z0

|- 60

T0

Start 2.441 GH=z 4.2 MHz/ Stop 2.483 GH=z

(Plot C2: 8- DPSK)
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2.3.  Peak Output Power

2.3.1. Requirement

According to FCC 815.247(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
Analvzere @: 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 DH5 packages at maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date
Spectrum Analyzer R&S FSP40 1164.4391.40 | 2013.06.10

The Cal. Interval was one year.
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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

A. Test Verdict:

2.3.3.1. GFSK Mode

lowest, middle and highest channel were tested by Power meter.

Measured Output Limit Refer to
Channel | Frequency (MHz) Peak Power Verdict Plot
dBm W dBm | W
0 2402 6.68 0.004656 PASS Plot A
39 2441 7.68 0.005861 | 30 1 PASS Plot B
78 2480 8.27 0.006714 PASS Plot C
B. Test Plots:
B

F-10

[F-20

F-30

[--40

F-50

[--60

|70

Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 18.JUL.2013 09:39:06

(Plot A: Channel = 2402 @ GFSK)
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1 PE|

Date:

RBW 3 MHz Marker 1 [T1 ]
VEW 3 MHz 7.65 dBm
Ref 20.5 dBm Att 50 dB SWT 2.5 ms 2.431040052 GHz

20 Offget 0.3 dBE

[--50

F-70

Center 2.441 GHz 500 kHz/ Span 5 MHz

18.JUL.2013 (09:39:55

(Plot B: Channel = 2441 @ GFSK)

Date:

REW 3 MHz Marker 1 [T1 ]
VEBW 3 MH=z 8.27 dBm
Ref 20.5 dEm ATT 50 dE SWT 2.5 ms 2.479535807 GHz

20 Offget 0.5 dB

10

o[~

[-10

[--40

[--50

F-60

Center =2.48 GHz 500 kHz/ Span 5 MHz

18.JUL.2013 09:34:31

(Plot C: Channel = 2480 @ GFSK)

CCIC-SET/T (00)

Page 15 of 75




ol

Report No.: SET2013-03126

2.3.3.2. [[/4-DQPSK Mode

A. Test Verdict:

Measured Output ..
Limit . Refer to
Channel | Frequency (MHz) Peak Power Verdict Plot
dBm W dBm | W
0 2402 6.61 0.004581 PASS Plot A
39 2441 7.36 0.005445 | 30 1 PASS Plot B
78 2480 7.26 0.005321 PASS Plot C
B. Test Plots:
| I ——

=10

[T-20

[F-30

[—40

[--50

[--60

-0

Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 18.JUL.2013 09:32:31

(Plot A: Channel = 2402 @] [/4-DQPSK)
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1 PR

Date:

REW 3 MHz Marker 1 [T1 ]
VEW 3 MHz 7.35 dBm
Ref 20.5 dBEm ATt 50 dB SWT 2.5 ms 2.4409356%7 GHz
20 ottier 0.9 dB
10 4_____;_
| —T I T e |
"] ——
_——"—‘-—_J_/ L—“—_‘-—.
Fo
F-10
F-20
F-30
40
F-50
-0
70
Center 2.441 GHz 500 kHz/ Span 5 MHz

168.JUL.2013 09:33:11

(Plot B: Channel = 2441 @ []/4-DQPSK)

1 PE

Date:

REW 3 MHz Marker 1 [T1 ]
WEBW 3 MHz 7.26 dBm
Ref 20.5 dBEm ATT 50 dE SWT 2.5 m= 2.4795727564 GHz

20 Offget 0.9 dB

F-z0

[T-40

[--50

[--70

Center 2.48 GHz 500 kHz/ Span 5 MH=z

18.JUL.2013 09:35:20

(Plot C: Channel = 2480 @ []/4-DQPSK)
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2.3.3.3. 8-DPSK Mode

A. Test Verdict:

Measured Output ..
Limit . Refer to
Channel | Frequency (MHz) Peak Power Verdict Plot
dBm W dBm | W
0 2402 5.89 0.003882 PASS Plot A
39 2441 6.44 0.004406 | 30 1 PASS Plot B
78 2480 8.21 0.006622 PASS Plot C
B. Test Plots:
e D e
T o

-80.

Center 2.402 GHz 500 kHz/ Span 5 MHz

Date: 18.JUL.2013 09:37:37

(Plot A: Channel = 2402 @8-DPSK)
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1 PK

Date:

REW 3 MHz Marker 1 [T1 ]
VEW 3 MHz ©.44 dBm
Ref 20.5 dBm Att 50 dB

SWT 2.5 ms 2.440735577 GHz

20 Offget 0.4 dB

4 H

--70

Center 2.441 GHz 500 kHz/ Span 5 MHz

18.JUL.2013 09:36:16

(Plot B: Channel = 2441 @ 8-DPSK)

1 PR

Date:

REW 3 MHz Marker 1 [T1

VBW 3 MHz 6.21 dBm
Ref 20.5 dEm Att 50 dE EWT 2.5 ms 2.479823718 GHz
20 Offget 0.9 dB

1
10
LT fr— |
L " |
[ —— M

o
IF-10
|-zo
F-30
|--4o0
|--so
|--s0
F-70
Center 2.48 GHz 500 kHz/ Span 5 MHz

18.JUL.2013 09:40:55

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

CCIC-SET/T (00)

Page 19 of 75




S\

CIC
v Report No.: SET2013-03126

2.4. 20dB Bandwidth
2.4.1. Definition

According to FCC 815.247(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
Analyzer~ @: 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 DH5 packages at maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date
Spectrum Analyzer R&S FSP40 1164.4391.40 | 2013.06.10

The Cal. Interval was one year.

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

CCIC-SET/T (00) Page 20 of 75
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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 1.104MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.104 Plot A
39 2441 1.104 Plot B
78 2480 1.098 Plot C

C. Test Plots:

20 Offset 0.% dB

»
o
=
ERCRE
T v =
oW
i o o =
I R H H

Center 2.402 GH:z 300 kHz/ Span 3 MH=z

(Plot A: Channel = 2402 @ GFSK)
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i

FK

@

i

FK

Fef 20.5

cBm

*RBW 100 kH= Marke:
*WEW 300 kH=z
*SWT 2.5

ms

zo Offpet 0.% dB
10 L |en
) r//’\’ ”\\W\
1o
4 A
20 /
B /f'\,/ t\\
-0
70
Center 2.441 GH=z 300 kHz/ Span 3 MHz
(Plot B: Channel = 2441 @ GFSK)
*RBW 100 kHz Marker 1 [T1 ]
*WEW 300 kH=z
Fef 20.5 dBm *att 30 dB *SWT 2.5 ms
zo Offpet 0.% dB
10 ; . E
20 //
—30 Y. Y

Center 2.48 GHz

(Plot C: Channel = 2480 @ GFSK)

300

kHz/

Span 3 MHz
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A. Test Verdict:

2.4.2.2. n/4-DQPSK Mode

The maximum 20dB bandwidth measured is 1.290MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.284 Plot A
39 2441 1.290 Plot B
78 2480 1.290 Plot C
Test Plots:
10 o 1 %:if
- /TN

enc

er

2.402 GHz 300 kHz/

(Plot A: Channel = 2402 @ 1/4-DQPSK)

Span 3 MH=
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@ *RBW 100 kHz Marker 1 [T1 ]
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—T 44032
0 fﬂ-\'/ﬂ Femer—e Tt
=10 4416l
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(Plot B: Channel = 2441 @ 1/4-DQPSK)
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"
]
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(Plot C: Channel = 2480 @ //4-DQPSK)
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2.4.2.3. 8-DPSK Mode

A. Test Verdict:

The maximum 20dB bandwidth measured is 1.278MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.278 Plot A
39 2441 1.278 Plot B
78 2480 1.278 Plot C
B. Test Plots:
m T I :I:.: : v g
s

Center 2.402 GHz

300 kHz/

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

Span 3
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@ *REW 100 kHz Marker 1 [T1 ]
*VBW 300 kH=z
]

Ref 20.%5 dBm *Att 30 dB *SWT 2.5 ms

z0 Offpet O0.% 4B

10 . Tems 1} [T]1 ncdpl Ex

) /TN

/ " =

10

L 20

Center 2Z.441 GHz 300 kHz/ Span 3 MH=z
(Plot B: Channel = 2441 @ 8-DPSK)

@ “RBW 100 kHz Marker 1 [T1 ]
*WVBW 300 kH=z

Fef 20.5 dBm *Att 30 4B *SWT 2.5 msz

20 Offpet 0.5 4B

L 10 1 1l [Tl nde
MAZH
B

10

Center 2.48 GHz 300 kHz/ Span 3 MH=z

(Plot C: Channel = 2480 @ 8-DPSK)
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2.5.  Carried Frequency Separation

2.5.1. Definition

According to FCC 815.247(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 o
Analvzere X 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
Spectrum Analyzer R&S FSP40 1164.4391.40 | 2013.06.10

The Cal. Interval was one year.

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 (1.104MHz for GFSK mode, 1.290MHz for []/4-DQPSK
mode and 1.278MHz for 8-DPSK mode, refer to section 2.4.1), whichever is greater. So, the verdict

is PASSING

® REW 300 kHz Delta
VBW 300 kEHz

Ref 20.5 dBm Att 30 4B SWT 2.5 ms

z0 Offpet 0.3 4B

B N ——

| e
=0 N

- S S \
|- 10
20
- 30

40

S0

en
-0
Center 2.441 GHz 300 kH=z/ Span 3 MH=z

(Plot A: GFSK)
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Ref 20.5 dBm *att 30 4B

*RBW 300 kH=z
*WEBW 300 kHz
*SWT 2.5 ma

20 Offget 0.% dB

40

Center 2.441 GHz 300

kHEz/

(Plot B: 1/4-DQPSK)

Ref 20.5 dBm *Att 30 dB

*RBW 300 kH=z
*VBW 300 kH=z
*EWT 2.5 ms

Span 3 MH=z

20 Offget 0.5 4B

=10

20

L_ 40

=60

-0

Center 2.441 GHz 300

kHz/

(Plot C: 8-DPSK)

Span 3 MH=zZ
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2.6.  Time of Occupancy (Dwell time)

2.6.1. Requirement

According to FCC 8§15.247(a) (1) (iii), 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 o
Analvzere X computer
K
(Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the PC 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
Spectrum Analyzer R&S FSP40 1164.4391.40 | 2013.06.10

The Cal. Interval was one year.

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

CCIC-SET/T (00) Page 30 of 75



S\

CIC
v Report No.: SET2013-03126

2.6.4. Test Result

The average time of occupancy on any channel within the Period can be calculated with formulas (for
DH5 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:

Frequency Pulse Time Total of Dwell . :
Channel Limit (ms) | Verdict
(MHz2) ms Refer to Plot (ms) (ms)
0 2402 2.06 Plot A 219.734 PASS
39 2441 2.00 Plot B 213.334 400 PASS
78 2480 2.00 Plot C 213.334 PASS
B. Test Plots:

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

® REW 1 MHz
VBW 1 MH=z

Ref 20.5 dBm Att 30 4B SWT 10 ms
20 Offset 0.% dB
|10
L _FX 7
a0
50 . . . . . k)
W L Lae Uy

Center 2.402 GHz 1l ms/

(Plot A: Channel = 2402 @ GFSK)
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@ REBW 1 MH=z
*VEW 1 MH=z

Fef 20.5 dBm “Att 30 dB SWT 10 ms
20 ot:rct 0.% dB
10 ] 2. t , 00 s “
[l PK i
puazH
in
30
-40
50 i
b At S Wi
Center 2.441 GH=z 1 ms/
(Plot B: Channel = 2441 @ GFSK)
@ REW 1 MHz
*VBW 1 MH=z
Fef 20.5 dBm Attt 30 dB SWT 10 m=
20 Offget 0.% dB
L PK
T
0 o
-1
-2
-4
-5
byl sy oA v Ay
1]
- 70
Center Z.48 GHz 1 ms/

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

A. Test Verdict:

Frequency Pulse Time Total of Dwell . :
Channel Limit (ms Verdict
(MHz) ms Refer to Plot (ms) (ms)
0 2402 2.04 Plot A 217.601 PASS
39 2441 2.00 Plot B 213.334 400 PASS
78 2480 2.00 Plot C 213.334 PASS
B. Test Plots:

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

@ REW 1 MH=z
VEW 1 MHzZ

Ref 20.5 dBm Att 30 dB SWT 10 ms

z0 Offpet 0.9 dB

E‘:E
=

L —10

MW\ W Ly

Center 2.402 GH=z 1 m=/

(Plot A: Channel = 2402 @ 1/4-DQPSK)
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Ref 20.5%

"Att

30

dE

FEBW 1 MH=zZ
*WBW 1 MH=
SWT 10 ms

10

z0 Offget

A
=D

10

A, by

Center Z.441 GHz

1 ms/

(Plot B: Channel = 2441 @ 1/4-DQPSK)

@ EBW 1 MH=z
*VBW 1 MHz
Fef 20.5 dBm “Att 30 dB SWT 10 ms
2o Qffpet 0.% dB
|| heo.oag o
. : SGL

70

Center

£.4%8 GHz

1 ms/

(Plot C: Channel = 2480 @ 1/4-DQPSK)
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2.6.4.3. 8-DPSK mode

A. Test Verdict:

Frequency Pulse Time Total of Dwell . :
Channel Limit (ms Verdict
(MHz) ms Refer to Plot (ms) (ms)
0 2402 2.04 Plot A 217.601 PASS
39 2441 2.06 Plot B 219.734 400 PASS
78 2480 2.00 Plot C 213.334 PASS
B. Test Plots:

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

@) REW 1 MH=z
VEW 1 MH=

Ref 20.5 dBm Att 30 4B SWT 10 mz

Center Z.40Z GHz 1 m=/

(Plot A: Channel = 2402 @ 8-DPSK)
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@ REEBW 1 MH=z
*VBW 1 MH=z

Fef 20.5 dBm “ATCL 30 dB SWT 10 m=

20 Offpet 0.% dB

L PK "

Center 2Z.441 GHz 1 ma/

(Plot B: Channel = 2441 @ 8-DPSK)

@ REW 1 MHz
*WVBW 1 MH=

Fef 20.5 dBm *Att 30 4B SWT 10 m=

z0 Offget 0.5 dB Marker| 1 [T1 |

10 " 3 1.8401 n.:_
‘ By 4 Delta

=

10

50

sy .- Y

|- 70

Center Z2.48 GHz 1 m=/

(Plot C: Channel = 2480 @ 8-DPSK)
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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
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 DH5 packages at maximum power.

B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date
Spectrum Analyzer R&S FSP40 1164.4391.40 | 2013.06.10

The Cal. Interval was one year.

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.qg.,
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

Allow the trace to stabilize.
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2.7.4. Test Result

2.7.4.1. GFSK Mode

A. Test Verdict:

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.

Measured Max. Limit (dBm)
Frequency - .
Channel (MH2) Out of Band Refer to Plot Carrier Calculated Verdict
EmissiondBm) Level -20dBc Limit
0 2402 -49.81 Plot A 7.15 -12.85 PASS
39 2441 -42.72 Plot B 5.43 -14.57 PASS
78 2480 -42.73 Plot C 8.50 -11.50 PASS
B. Test Plots:

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

@ REW 100 kHz Delta 2 [Tl
VEBW 300 kH=z
Re At 30 ¢

Fef 20 dBm tt 0 dB SWT 2.5 s
ffgat 0 B
10
"
=T
0
30
a0
NWWWAW”"WWW
M@WWW
en
70
a0
St: 0 ME 457 GE Stog GH

(Plot A: Channel =0, 30MHz to 25GHz @ GFSK Mode)
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@ *RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz

Fef 20 dBm *Aatt 30 dB *SWT 2.5 =
zo Offset 0.% dB
10 - |IEH
[l PK I
MAXH
0
-10
1 57
- 30
4
MFWKMW“IMW
b o bl by o
-60
o
-B0
Start 30 MH=z 2.497 GHz/ t 25 i

(Plot B: Channel = 39, 30MHz to 25GHz @ GFSK Mode)

® *REW 100 kHz Marker 2 [T1 ]
VEW 300 kHz

Ref 20 dBm *Att 30 dB *SWT 2.5 =

20 Offgpet 0.% dB

10 - SO0000 GHZ
X
=10

B HJJVWMMM*M\N

WWM AL A
&0
J0
=80
Start 30 MHzZ 2.4597 GHzZ/ Stop 25 GHz

(Plot C: Channel =78, 30MHz to 25GHz @ GFSK Mode)
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2.7.4.2. [1/4-DQPSK Mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency : .
Channel (MH2) Out of Band Refer to Plot Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
0 2402 -44.72 Plot A 5.87 -14.13 PASS
39 2441 -43.43 Plot B 5.43 -14.57 PASS
78 2480 -44.06 Plot C 5.56 -14.44 PASS

B. Test Plots:

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

@ RBW 100 kHz Marke:
VBW 300 kH=z
Ref 20 dBm Att 30 dB SWT 2.5 =
20 Offpet 0.5% 4B
10 - 2377130000 CGHz
E
paaxH

=40

-B0

Start 30 MH=z 2.497 GH=z/ Stop 25 GHz

(Plot A: Channel =0, 30MHz to 25GHz @ /4-DQPSK)
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@ “RBW 100 kHz Marker 2 [T1 ]
VBW 300 kE=z 43.43 dBm

Fef 20 d4dBm *Att 30 4B *SWT 2.5 =

20 Offpet 0.5 4B Marker[ 1 [T1 |

10 1 1 2427120000 GHZ EN

E

A H X

o

—10C

-1 B
20
30

P A s b AR i L Ay

-80

Start 30 MH=z 2.4987 GHz/ Stop 25 GH=z
(Plot B: Channel = 39, 30MHz to 25GHz @ 1/4-DQPSK)

@ *REW 100 kHz Marker 2 [T
*WEW 300 kE=z 44.06 dBm

Fef 20.5 dBm *Att 30 dB *SWT 125 ms

20 Offget 0.% dB

=]
oy
b

40

Lo pndial Ropn g bk WMWM

#_ﬁ]l‘uun u ‘N'\\A“n] Al -

o L

&0

|70

Start 30 MH= 2.497 GHz/ Stop 25 GH=z

(PlotC: Channel = 78, 30MHz to 25GHz @ 11/3-DQPSK)
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2.7.4.3. 8-DPSK Mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency : .
Channel (MH2) Out of Band Refer to Plot Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
0 2402 -42.59 Plot G.1 4.82 -15.18 PASS
39 2441 -42.84 Plot H.1 5.33 -14.67 PASS
78 2480 -49.72 Plot I.1 5.94 -14.06 PASS

B. Test Plots:

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

® RBW 100 kHz Marke:r
VEW 300 kE=z
Fef 20 dBm Att 30 dB SWT 2.5 =
z0 Offset 0.% dB Marker|[ 1 [T1 |
10
1
,
11
a0
a0

Start 30 MHz 2.497 GHz/ Stop 25 GHz

(Plot G.1:  Channel =0, 30MHz to 25GHz @ 8-DPSK)
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® *REW 100 kHz Marke: [(T1 ]
VBW 300 kH=z 42.84 dPm

Ref 20 dBm *Att 30 dB *SWT 2.5 =

z0 Offpet O0.% 4B

10

(Plot H.1:  Channel = 39, 30MHz to 25GHz @ 8-DPSK)

@ “REW 100 kHz
VBW 300 kE=z

Fef 20 d4dBm *Att 30 4B *SWT 2.5 =
20 Offpet 0.5 4B Marker[ 1 [T1 |
10 y 1 247060000 GHS EN
Y
panH i
o
—10C
20
30
40 1 -t
P | | RO N TR Py N T L, L | TRy Y
|-<0
70
-80
Start 30 MH=z 2.457 GHz/ Stop 25 GH=z

(Plot 1.1:  Channel = 78, 30MHz 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

A. Test Setup:

Communication
Antenna

Test Antenna

[

[

I
EUT

Turn Table

< 80cm >,
[}
U

ADDDDDDDDDNIN X
RN

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
test mode transmitting 339 bytes DH5 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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B. Equipments List:
Description Manufacturer Model Serial No. Cal. Date
Receiver R&S ESIB26 A0304218 | 2013.06.07
Full-Anechoic Chamber Albatross 12.8m*6.8m*6.4m | A0412372 2013.06.07
Double ridge horn antenna R&S HF906 A0304225 | 2013.06.10
Ultra-wideband antenna R&S HL562 A0304224 2013.06.10
- MITEQ

Ampilier 1G~18GHz R&S AFS42-00101800 25-S-42 2013.06.05

2.8.3. Test Procedure

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

RBW > 1% of the span
VBW > RBW

Sweep = auto

Detector function = peak /AV
Trace = max hold

Allow the trace to stabilize.

2.8.4. Test Result

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

The measurement results are obtained as below:

E [dBuV/m] =Ugr + At + Aractor [dB]; At =Lcable loss [dB]'Gpreamp [dB]
Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

Aracior- Antenna Factor at 3m

Notel: The red vertical lines “F1” in the following charts is to indicate the frequencies 2400MHz and
2483.5MHz respectively.

Note2: Both horizontal and vertical polarization direction of the antenna has been performed, only the
worst case recorded in this report.
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2.8.4.1. GFSK Mode

A. Test Verdict:

(Un-hopping)

Receiver Max.
Detector i issi imi
Channel Frequency Reading | AT AFactor | Emission Limit Verdict
(MHz2) UR (dB) | (dB@3m) E (dBpV/m)
PK/AV | (dBuV) (dBuVv/m)
0 2399.216 PK 60.25 |-31.70 28.3 56.85 74 Pass
0 2358.240 AV 48.86 |-31.70 28.3 45.46 54 Pass
78 2484.072 PK 58.58 |-29.45 29.2 58.33 74 Pass
78 2484.292 AV 49.40 |-29.45 29.2 49.15 54 Pass
B. Test Plots:
Fefl 127 dBpv Att 30 4B ;‘I::‘ i;umiﬂz

Start 2.3 GHz 10.4 ME=z/ Stop 2.404 GHz

(Plot Al:  Channel = 0 PEAK @ GFSK)
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-1 L
>
1 E]
x

;E
M
=

*“RBW 100 kH=z

VBW 300 kH=z - .-.i : -1 Buv
Fef 120 4dBpv *Att 30 4B *SWT 15 m= =
120
f110 Ex
100
20
a0
70

1B
&0 ' :
WWM! i llﬂ;_n'ul_u.._nl. bk i ,IM l\Lwn\ll.
a0
=
F 1
20 |
Start 2.3 GHz 10.4 ME=z/ Stoep 2.404 GHz
(Plot A2:  Channel =0 AVERAGE @ GFSK)

*RBW 100 kH=z k L [1

VBW 300 kEH=z 58.58 dBpv
Ref 127 dBpv *Att 30 dB *SWT 15 ms
120 “

30

Start Z.478 GHz 2.2 MHz/ Stop £.5 GHz

(Plot B1:  Channel =78 PEAK @ GFSK)
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120 dBpv

30 dB

REW 100 kH=z
VBW 300 kH=z

SWT 15 m=

20

Start 2.478 GHz

2.2 MHz/

Stop 2.5 GH=z

(Plot B2:  Channel = 78 AVERAGE @ GFSK)
(hopping)

Receiver Max.

Frequency | Detector | Reading | AT AFactor | Emission Limit _
Channel Verdict
(MHz) UR (dB) | (dB@3m) E (dBuVv/m)
PK/IAV | (dBuV) (dBpV/m)

0 2338.272 PK 52.73 -31.78 28.2 49.15 74 Pass
0 2338.064 AV 48.11 -31.78 28.2 44,53 54 Pass
78 2494.808 PK 53.95 -29.24 29.3 54.01 74 Pass
78 2484.292 AV 48.99 -29.45 29.2 48.74 54 Pass
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® *REW 100 kHz
*YBW 300 kH=z

Ref 120 dBuv *Att 30 dB *SWT 15 ms

120

110 u|En

o=

100

50

Y RLTITI PN Y Weey TY'Y sl xu-T_.u s et Ao My bt b g A ...Ml.n“..-\ yraAs

L L
z0 |

Start 2.3 GHz 10.4 MHEz/ Stop 2.404 GHz
(Plot A1-1: Channel = 0 PEAK)

® *REW 100 kHz
*WVBW 300 kH=z

Ref 120 dBuv *Att 30 dB *SWT 15 ms

1z0

110 EX

1 AV

100

=1

50

WWWWMWL LA immwww

20

Start 2.3 GH=z 10.4 MH=Z/ Stop 2.404 GH=z

(Plot A2-1: Channel = 0 AVERAGE)
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@

Ref 120 dBuv

*Att

*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kE=z

30 dB *SWT 15 ms

Center

@

Ref 120 dBuv

2.485% GHz

2.2 MH=z/

(Plot B1-1: Channel = 78 PEAK)

*Att

Span 22 MH=z

*RBW 100 kHz Marker 1 [T1 ]

*VBW 300 kE=z

30 dB *SWT 15 ms

Center

2.485% GHz

(Plot B2-1:

2.2 MH=z/

Channel = 78 AVERAGE)

Span 22 MH=z
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A. Test Verdict:

(Un-hopping)

2.8.4.2. [1/4-DQPSK Mode

Receiver Max.
Detector i issi imi
Channel Frequency Reading | AT AFactor | Emission Limit Verdict
(MHz2) UR (dB) | (dB@3m) E (dBpV/m)
PK/AV | (dBuV) (dBuVv/m)
0 2344.720 PK 58.63 | -31.75 28.2 55.08 74 Pass
0 2349.504 AV 4783 | -31.74 28.2 44.29 54 Pass
78 2486.492 PK 58.81 |-29.45 29.2 58.56 74 Pass
78 2486.052 AV 4759 |-29.45 29.2 47.34 54 Pass
B. Test Plots:
Ref 127 4dBupv Att 30 dB :;:‘: jgumfnz
m 110
m
(Plot C1:  Channel = 0 PEAK @ /4-DQPSK)
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@ *FEBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz
Ref 120 4Bpv *Att 30 dB *SWT 15 msz
120
Li1o | ]
[
PMAH
100
&0
70
IDE
&0
WMWMWMJ sk AP A AL AP
40
20
Start 2.3 GH:z 10.4 MH=z/ Stop 2.404 GHz
(Plot C2:  Channel =0 AVERAGE @ /4-DQPSK)
@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz
Feaf 127 dBpv Attt 30 4B *EWT 15 ma
120 =
o]
100 m\!
90
B0
ﬁ |
i} T
\ML\JWJ A -%“-E PARYTIPITE §7H W PRSY & WRAPRTS IV PUVERTETE I VRV S
=
40
30
Start 2.478 GH=z 2.2 MHZ/ Stop 2.5 GHz

(Plot D1:

Channel = 78 PEAK @ 1/4-DQPSK)
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Fef 120 4dBpv Att 30 dB _::T i:ljm.:ﬂz
110 I
IH] 100 ﬁ|
a0 u
dﬁ L
(Plot D2:  Channel = 78 AVERAGE @ n/4-DQPSK)
(hopping)
Receiver Max.
Detector i issi imi
Channel Frequency Reading | AT AFactor [ Emission Limit Verdict
(MHz2) UR (dB) | (dB@3m) E (dBpV/m)
PK/AV | (dBuV) (dBuVv/m)
0 2397.552 PK 53.47 |-31.65 28.5 50.32 74 Pass
0 2305.616 AV 47.65 |-31.82 28.1 43.93 54 Pass
78 2483.808 PK 53.10 |-29.45 29.2 52.85 74 Pass
78 2484.292 AV 50.07 |[-29.45 29.2 49.82 54 Pass

CCIC-SET/T (00)

Page 53 of 75



app:ds:detector

)

Report No.: SET2013-03126

Refl

120 dBpv

*FBW 100 kH=z
*WVBW 300 kE=z

tt 30 4B *SWT 15 m=

120

110

-1 L
>

L
x| =

100

&0

s atbab Ao el b,

VAT T

Anabet A AN PA LA b g0, AN

, Jvh_ﬂvmwl}

20

Start

Ref

2.3 GHz

120 dBpv

10.4 MHz/

(Plot C1-1: Channel = 0 PEAK)

AL

*RBW 100 kH=z
*WVBW 300 kHz
t 30 dB *SWT 15 m=

Stop 2.404 GHz

a0

D1 54
| 5o |
N POV O W YRR ] TN TH NSV YIRS PR
a0
20
20
Start 2.3 GHz 10.4 MH=z/ Stop 2.404 GH=z

(Plot C2-1: Channel = 0 AVERAGE)
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Ref 120 dBuv

*RBW 100 kH=z k L [1
*WBW 300 kH=z 53.1 dBnv
*Att 30 dB *SWT 15 ms

A

Center Z.489

@

Ref 120 dBupv

GHz 2.2 MHZ/ Span 22 MHz

(Plot D1-1: Channel = 78 PEAK)

*RBEW 100 kH=z
*WVBW 300 kHz
*Att 30 4B *SWT 15 ms

1zo0

N

=4 ],

Center 2.48%9

GHz 2.2 MEz/ Span 22 MHz

(Plot D2-1: Channel = 78 AVERAGE)
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2.8.4.3. 8-DPSK Mode

A. Test Verdict:

(Un-hopping)

Receiver Max.
Detector i issi imi
Channel Frequency Reading | AT AFactor | Emission Limit Verdict
(MHz) UR (dB) | (dB@3m) E (dBpv/m)
PK/AV | (dBuV) (dBuVv/m)
0 2309.152 PK 58.55 |-31.81 28.1 54.84 74 Pass
0 2358.864 AV 4781 |-31.70 28.3 44.41 54 Pass
78 2486.140 PK 59.52 |-29.45 29.2 59.27 74 Pass
78 2484.336 AV 47.99 |[-29.45 29.2 47.74 54 Pass
B. Test Plots:

Start Z.3 GHz 10.4 MH=z/ Stop £.404 GHz

(Plot E1:  Channel = 0 PEAK @ 8-DPSK Mode)
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@ *REW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z

Feaf 120 dBpv *Aatt 30 4B *ESWT 15 ms

-

=70

|50

ﬁwwm A %ﬂwmwmw

40

|30

20

Start 2.3 GHz 10.4 MH=z/ Stop 2.404 GHz

(Plot E2:  Channel = 0 AVERAGE @ 8-DPSK Mode)

@) *RBEW 100 kHz Marker 1 [T1
WBW 300 kHz

Ref 127 dBpv *Aatt 30 4B *SWT 15 ms

Start 2.478 GHz 2.2 MEzZ/ Stop £.5 GHz

(Plot F1:  Channel = 78 PEAK @ 8-DPSK Mode)
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Ref 120 4dBpv Att 30 dB :;i‘;r ;;Um'fﬁz
Lo}
m 100
Nﬁ
WMWWMMWW
(Plot F2:  Channel = 78 AVERAGE @ 8-DPSK Mode)
(hopping)
Receiver Max.
Detector i issi imi
Channel Frequency Reading | AT AFactor | Emission Limit Verdict
(MHz2) UR (dB) | (dB@3m) E (dBpV/m)
PK/AV | (dBuV) (dBpV/m)
0 2371.344 PK 52.02 |-31.70 28.3 48.62 74 Pass
0 2398.176 AV 49.65 |-31.70 28.3 46.25 54 Pass
78 2484.996 PK 53.63 | -29.45 29.2 53.38 74 Pass
78 2492.740 AV 47.18 |-29.25 29.3 47.23 54 Pass
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®

Refl

120 dBpv

RBW 100 kH=z
VBW 300 kHz
SWT 15 m=

120

110

P

PN Py | AT T T Y Y -n_T AA b A AR I ALl
- M

120 dBpv

(Plot E1-1:

Attt 30

10.4 MH=z/ 2.404 GHz

Channel = 0 PEAK)

FEW 100 kH=z
VBW 300 kH=z

SWT 15 m=

100

|80

[TRRT

AT A AT

§
f

Start 2.

(Plot E2-1:

10.4 MH=z/ 2.404 GHz

Stop

Channel = 0 AVERAGE)
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&

Ref 120 dBupv

*RBEW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz
*Att 30 4B *SWT 15 ms

120

E[F

A

M|w
==
=
= o
=

———

Center 2.48% GHz

2.2 MEz/ Span 22 MHz

(Plot F1-1: Channel = 78 PEAK)

@

Ref 120 4dBpv

*REW 100 kH=z Marker 1 [T1 ]
*VBW 300 kH=z 47.18 dBuv
*Att 30 dB *SWT 15 ms 52740000

120
‘Il"’*
- RV \
= |,

I

Center Z.489% GHz

2.2 MHz/ Span 22 MH=z

(Plot F2-1: Channel = 78 AVERAGE)
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2.9.  Conducted Emission
2.9.1. Requirement

According to FCC section 15.207, 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 S0uH/50€2 line impedance stabilization network (LISN).

Conducted Limit (dBuV)
Frequency range (MHz) ST TR
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 30 60 50
NOTE:

(@) 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:

<40cm >_ <80cm >

Communication
Antenna

eut (Bluetooth Module)

e 5

Pulse Limiter

< 80cm > ! LISN
: Receiver
| —{ 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 C63.4:2009

The Bluetooth Module of the EUT is powered by the PC. 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 DH5 packages at maximum power.
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Equipments List:

Description Manufacturer Model Serial No. Cal. Date
Test Receiver ROHDE&SCHWARZ | ESCS30 A0304260 2013.06.10
LISN ROHDE&SCHWARZ | ESH2-Z5 A0304221 2013.06.10

2.9.3. Test Result

A. Test setup:

B. Test Plots:

The EUT configuration of the emission tests is EUT + PC.

The maximum conducted interference is searched using Peak (PK), if the emission levels more than
the AV and QP limits, and that have narrow margins from the AV and QP limits will be re-measured
with AV and QP detectors. Tests for both L phase and N phase lines of the power mains connected to
the EUT are performed. Refer to recorded points and plots below.

Marker, 1.0455 MHz 43.87 dBpV
Delta Mk: OHz 12.21 dB
Level [dBpY
100
80
|
&0 —
[
— |
—
A0 ¥ Ak Ly i ﬁ/.
A
20 l
-10 — — — — — —
150k 300k OOk 1M 2M M EM iy 10M 30M
Frequency[HF

------

MEASTUREMENT EBESULT:

vel Limit-QP Level Limit-2
uWv dBuWV dBuV dBah

A0 == T3 20 A2 70
A0 S& N0 22 TN A& 00
=0 55,00 32 .70 45.00

(Plot A: L Phase)
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Marker 1.7115 MHz 42,78 dBpV
Delta Mk: 0 Hz 13.32 dB

Level [dBpW

100

Ly

20 | ,#.

150k 300k EQOOK 1M 2M 3M EM M 10M 30M
Frequency[H3

MEASUREMENT BESULT:

evel Limit-0F Lewvel Limit-2&V
dBuWV dBuWV dBuWV dBuWV
43,20 58.70 34,80
38.50 58.00 28.&80
38.70 56.00 28.%90

(Plot B: N Phase)
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2.10. Radiated Emission

2.10.1. Requirement

According to FCC section 15.247(c), 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:

74dBuV/m@3m (PK)

Frequency (MHz) Field Strength (uV/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

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)
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2.10.2. Test Description

A. Test Setup:
1) For radiated emissions from 9kHz to 30MHz

Turm Table«

T E
0
i

= 80cm 3<-!

L
ey

Test Antenna Eeceivers — Preamplifier+

2) For radiated emissions from 30MHz to1GHz

Test Antenna+

o
=1
Wi
+

= 1lm ...

S s

A

Tarn Table«

Ly
OB

Eeceivers — Preamplifier+
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AN iy
o

Feceiver+ —{ Preamplifier+

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2009). 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 EUT is powered by the PC. 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 frequency hopping operation of the hybrid system, with the direct sequence
operation turned off, the Module is activated and controlled by the PC, set to operate under
hopping-on test mode transmitting 339 bytes DH5 packages at maximum power.

For the Test Antenna:

(@) 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.
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B. Equipments List:
Description Manufacturer Model Serial No. Cal. Date
Receiver R&S ESIB26 A0304218 2013.06.07
Full-Anechoic Chamber Albatross 12.8m*6.8m*6.4m A0412372 2013.06.07
Test Antenna - Bi-Log | Schwarzbeck VULB 9163 9163-274 2013.06.09
Test Antenna - Horn R&S BBHA 9120D 9120C-963 2013.06.09
Test Antenna - Horn R&S HF960 100150 2013.06.10
Test Antenna — Horn ETS UG-596A/U A0902607 2013.06.05
(18-25GHz)
Test Antenna -Loop Schwarzbeck HFH2-Z2 100047 2013.06.02
- MITEQ 2013.06.05
Ampilier 1G~18GHz R&S AFS42-00101800 25-S-42
Ampilier 18G~40GHz R&S JS42-18_(;(')A\2600-28 12111.(;)980.0 2013.06.05
amplifier 20M~3GHz R&S PAP-0203H 22018 2013.06.10

Note: The Cal. Interval was one year.

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 [dBpV/m] =Ugr + A1+ Aractor [dB]; At =Lcable loss [dB]'Gpreamp [dB]
Ag: Total correction Factor except Antenna
Ur: Receiver Reading
Gpreamp: Preamplifier Gain
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For 9KHz to 30MHz
The test has been performed, and the Radiated Emission level is too low to the limit.

For 30MHz to 1000 MHz

Aractor: Antenna Factor at 3m

2.10.4.1. GFSK Mode:

During the test, the total correction Factor AT and Agactor 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.

Marker:

Level [cER&m]

70

G0

a0

40

349.338677 MHz

39.71 dBWEm

LU T T e T cTTTTTT CTTTTTTTTTE ST

a0

a0m

S0

Tam

100M
Freguency [Hz]

S00m

700m

1G

Fre. (MHz)

Pk

QP

AV

Limit-PK

Limit-QP

Limit-AV

Degree

Antenna

Verdict

399.339

39.71

N.A

N.A

N.A

46.0

N.A

72

Horizontal

PASS

(Plot A: 30MHz to 1GHz, Antenna Horizontal)
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Marker: 39.719433 MHz 33.04 dBTEm

Level [dEWEmM]
L T TR T . T T T T T

70
g0

a0

40

30

30m 50m TOm 100 200m 300w 500mM FO0mM 1G
Frequency [Hz]

Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna | Verdict
39.719 33.04 | NA N.A N.A 40.0 N.A 115 Vertical | PASS
(Plot B: 30MHz to 1GHz, Antenna Vertical)

For 1GHz to 25GHz
GFSK Mode:
ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (0CH_2402MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height | Angle | Value | Factor | Factor | amplifier
1 *2402.00 [104.89| PK / / 1.00H 112 108.29 | 283 4,90 -36.6
1 *2402.00 [98.08 | AV / / 1.00H 112 101.48 | 28.3 4.90 -36.6
2 4804.00 14867 PK | 74,00 | 2533 | 1.00H 254 4547 32.7 7.00 -36.5
2 4804.00 142.16| AV | 54,00 | 11.84 | 1.00H 254 38.96 32.7 7.00 -36.5
3 7206.00 |50.11| PK | 74,00 | 2389 | 1.00H 104 40.71 35.8 8.90 -35.3
3 7206.00 14471 AV | 54.00 9.29 1.00H 104 35.31 35.8 8.90 -35.3
4 9608.00 149.17| PK | 74.00 [ 2483 | 1.00H 10 36.57 37.2 110.20 -34.8
4 9608.00 [45.55]| AV | 54.00 8.45 1.00H 10 32.95 37.2 110.20 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (0CH_2402MHz)

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

1 *2402.00 [103.88| PK / / 1.00V 84 107.28 | 28.3 4,90 -36.6
1 *2402.00 [95.79 | AV / / 1.00V 84 99.19 28.3 4.90 -36.6
2 4804.00 14881 | PK | 74,00 | 2519 [ 1.00V 109 45,61 32.7 7.00 -36.5
2 4804.00 14532 AV | 54.00 8.68 1.00V 109 4212 32.7 7.00 -36.5
3 7206.00 14978 | PK | 74,00 | 2422 | 1.00V 22 40.38 35.8 8.90 -35.3
3 7206.00 143.07| AV | 5400 | 1093 [ 1.00V 22 33.67 35.8 8.90 -35.3
4 9608.00 [51.20| PK | 74.00 22.8 1.00V 323 38.6 37.2 110.20 -34.8
4 9608.00 [45.011 AV | 54.00 8.99 1.00V 323 32.41 37.2 110.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (39CH_2441MHz)

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

1 *2441.00 [105.08] PK / / 1.00H 15 108.28 | 28.3 5.10 -36.6
1 *2441.00 [98.77 | AV / / 1.00H 15 101,97 | 28.3 5.10 -36.6
2 4882.00 |47.07| PK | 74.00 | 2693 | 1.00H 28 43.67 32.3 7.60 -36.5
2 4882.00 |42.87| AV | 54,00 | 11.13 | 1.00H 28 39.47 32.3 7.60 -36.5
3 7323.00 [52.00| PK | 7400 | 22.00 | 1.00H 39 42.6 36.1 8.60 -35.3
3 7323.00 [46.24| AV | 54,00 1.76 1.00H 39 36.84 36.1 8.60 -35.3
4 9764.00 5054 | PK | 7400 | 2346 | 1.00H 205 37.94 37.2 110.20 -34.8
4 9764.00 [45.331 AV | 54.00 8.67 1.00H 205 32.73 37.2 110.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (39CH_2441MHz)

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

1 *2441.00 [104.99| PK / / 1.00V 87 108.19 | 28.3 5.10 -36.6
1 *2441.00 [97.11| AV / / 1.00V 87 10031 | 28.3 5.10 -36.6
2 4882.00 14817 PK | 7400 | 2583 | 1.00V 112 4477 32.3 7.60 -36.5
2 4882.00 142,021 AV | 5400 | 1198 | 1.00V 112 38.62 32.3 7.60 -36.5
3 7323.00 (5457 PK | 7400 | 1943 | 1.00V 91 4517 36.1 8.60 -35.3
3 7323.00 [47.06 | AV | 54,00 6.94 1.00V 91 37.66 36.1 8.60 -35.3
4 976400 (4977 PK | 7400 | 2423 | 100V 336 37.17 37.2 11020 -34.8
4 9764.00 [44.89| AV | 54.00 9.11 1.00V 336 32.29 37.2 110.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (78CH_2480MHz)

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

1 *2480.00 [105.78| PK / / 1.00H 15 109.08 | 28.6 4.70 -36.6
1 *2480.00 [98.44 | AV / / 1.00H 15 101.74 | 28.6 4.70 -36.6
2 4960.00 51221 PK | 7400 | 22,78 | 1.00H 99 47.42 33.0 7.00 -36.2
2 4960.00 14399 AV | 5400 | 1001 | 1.00H 99 40.19 33.0 7.00 -36.2
3 744000 15014 PK | 74,00 | 2386 | 1.00H 215 40.74 36.2 8.50 -35.3
3 744000 14367 AV | 5400 | 1033 | 1.00H 215 34.27 36.2 8.50 -35.3
4 9920.00 [51.02[ PK | 74,00 | 2298 | 1.00H 9 38.42 37.2 11020 -34.8
4 9920.00 (4187 AV | 5400 [ 1213 | 1.00H 9 29.27 37.2 110.20 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (78CH_2480MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height | Angle | Value | Factor | Factor | amplifier

1 *2480.00 [105.11] PK / / 1.00V 29 108.41 | 28.6 4,70 -36.6

1 *2480.00 | 97.89 | AV / / 1.00V 29 101.19 | 28.6 4.70 -36.6

2 4960,00 15022 | PK | 74,00 | 2378 | 1.00V 114 46.42 33.0 7.00 -36.2

2 4960,00 14835 AV | 54.00 5.65 1.00V 114 4455 33.0 7.00 -36.2

3 7440.00 150.09| PK | 74,00 | 2391 [ 1.00V 87 40.69 36.2 8.50 -35.3

3 7440.00 4454 AV | 54.00 9.46 1.00V 87 35.14 36.2 8.50 -35.3

4 9920.00 |50.03| PK | 74.00 | 2397 [ 1.00V 168 37.43 37.2 110.20 -34.8

4 9920.00 (4521 AV | 54.00 8.79 1.00V 168 32.61 37.2 11020 -34.8

[1/4-DQPSK Mode:
ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (0CH_2402MHz)

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

1 *2402.00 [104.08| PK / / 1.00H 106 107.48 | 28.3 4,90 -36.6
1 *2402.00 [96.24 | AV / / 1.00H 106 99.64 28.3 4.90 -36.6
2 4804.00 15013 PK | 74,00 | 2387 | 1.00H 88 46.93 32.7 7.00 -36.5
2 4804.00 142771 AV | 54,00 | 1123 | 1.00H 88 39,57 32.7 7.00 -36.5
3 7206.00 5121 PK | 7400 [ 22,79 | 1.00H 305 41.81 35.8 8.90 -35.3
3 7206.00 14378 AV | 54,00 | 1022 | 1.00H 305 34.38 35.8 8.90 -35.3
4 9608.00 14987 | PK | 74.00 [ 2413 | 1.00H 1 37.27 37.2 110.20 -34.8
4 9608.00 |46.00| AV | 54.00 8.00 1.00H 1 33.4 37.2 | 10.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (0CH_2402MHz)

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

1 *2402.00 [104.29| PK / / 1.00V 7 107.69 | 283 4,90 -36.6
1 *2402.00 [95.79| AV / / 1.00V 7 99.19 28.3 4,90 -36.6
2 4804,00 15043| PK | 74,00 | 2357 | 1.00V 118 47.23 32.7 7.00 -36.5
2 4804,00 144,09 AV | 54.00 9.91 1.00V 118 40.89 32.7 7.00 -36.5
3 7206.00 15024 | PK | 7400 | 2376 | 1.00V 215 40.84 35.8 8.90 -35.3
3 7206.00 145.03| AV | 54.00 8.97 1.00V 215 35.63 35.8 8.90 -35.3
4 9608.00 14899| PK | 74,00 | 2501 [ 1.00V 43 36.39 372 11020 -34.8
4 9608.00 [45.611 AV | 54.00 8.39 1.00V 43 33.01 37.2 110.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (39CH_2441MHz)

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

1 *2441,00 [104.55] PK / / 1.00H 196 107.75 | 28.3 5.10 -36.6
1 *2441.00 [98.57 | AV / / 1.00H 196 101.77 | 28.3 5.10 -36.6
2 4882.00 |52.22| PK | 74.00 | 2787 | 1.00H 75 48.82 32.3 7.60 -36.5
2 4882.00 |46.02| AV | 54.00 | 18.13 | 1.00H 75 42.62 32.3 7.60 -36.5
3 7323.00 [50.32| PK | 7400 | 2382 | 1.00H 178 40,92 36.1 8.60 -35.3
3 7323.00 4477 AV | 5400 | 1291 | 1.00H 178 35.37 36.1 8.60 -35.3
4 9764.00 [52.04| PK | 74.00 23.1 1.00H 150 39.44 37.2 110.20 -34.8
4 9764.00 |45.33| AV | 54.00 10.84 | 1.00H 150 32.73 37.2 | 10.20 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (39CH_2441MHz)

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

1 *2441.00 [105.04| PK / / 1.00V 357 108.24 | 283 5.10 -36.6
1 *2441.00 [95.36 | AV / / 1.00V 357 98.56 28.3 5.10 -36.6
2 4882.00 15177 PK | 74,00 | 2223 | 1.00V 21 48.37 32.3 7.60 -36.5
2 4882.00 14733 AV | 54.00 6.67 1.00V 21 43.93 32.3 7.60 -36.5
3 7323.00 15388| PK | 74.00 | 2012 [ 1.00V 95 44,48 36.1 8.60 -35.3
3 7323.00 147.05| AV | 54.00 6.95 1.00V 95 37.65 36.1 8.60 -35.3
4 9764.00 |5521| PK | 74,00 | 18.79 [ 1.00V 327 42.61 37.2 110.20 -34.8
4 9764.00 [48.65| AV | 54.00 5.35 1.00V 327 36.05 37.2 11020 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (78CH_2480MHz)

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

1 *2480.00 [105.79| PK / / 1.00H 17 109.09 | 28.6 4,70 -36.6
1 *2480.00 [95.83 | AV / / 1.00H 17 99.13 28.6 4.70 -36.6
2 4960,00 15132 PK | 74,00 | 2268 | 1.00H 209 4752 33.0 7.00 -36.2
2 496000 144211 AV | 54.00 9.79 1.00H 209 40.41 33.0 7.00 -36.2
3 7440.00 15334| PK | 74,00 | 2066 | 1.00H 188 43,94 36.2 8.50 -35.3
3 7440.00 14467 AV | 54.00 9.33 1.00H 188 35.27 36.2 8.50 -35.3
4 9920.00 [51.80| PK | 74.00 22.2 1.00H 34 39.2 37.2 110.20 -34.8
4 9920.00 14365 AV | 54,00 [ 1035 | 1.00H 34 31.05 37.2 11020 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (78CH_2480MHz)

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

1 *2480.00 [105.71] PK / / 1.00V 59 109.01 | 28.6 4,70 -36.6
1 *2480.00 [93.89 | AV / / 1.00V 59 97.19 28.6 4.70 -36.6
2 4960,00 5112 PK | 74.00 1.00V 102 47.32 33.0 7.00 -36.2
2 4960.00 144021 AV | 54.00 1.00V 102 40.22 33.0 7.00 -36.2
3 7440.00 15528 | PK | 74.00 1.00V 134 45.88 36.2 8.50 -35.3
3 7440.00 14397 AV | 54.00 1.00V 134 34,57 36.2 8.50 -35.3
4 9920.00 [50.25| PK | 74.00 1.00V 304 37.65 37.2 110.20 -34.8
4 9920.00 [44.07| AV | 54.00 1.00V 304 31.47 37.2 110.20 -34.8
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8-DPSK Mode:

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (0CH_2402MHz)

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

1 *2402.00 [105.77| PK / / 1.00H 20 109.17 | 283 4,90 -36.6
1 *2402.00 [93.98 | AV / / 1.00H 20 97.38 28.3 4.90 -36.6
2 4804.00 15212 PK | 74,00 | 2188 | 1.00H 309 48,92 32.7 7.00 -36.5
2 4804.00 14375 AV | 54,00 | 1025 | 1.00H 309 40,55 32.7 7.00 -36.5
3 7206.00 5121 PK | 7400 [ 22,79 | 1.00H 164 41.81 35.8 8.90 -35.3
3 7206.00 145.04| AV | 54.00 8.96 1.00H 164 35.64 35.8 8.90 -35.3
4 9608.00 15033| PK | 74,00 | 2367 | 1.00H 199 37.73 372 11020 -34.8
4 9608.00 [43.92]| AV | 54.00 | 10.08 | 1.00H 199 31.32 37.2 110.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (0CH_2402MHz)

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

1 *2402.00 [105.09] PK / / 1.00V 51 108.49 | 28.3 4,90 -36.6
1 *2402.00 [92.95| AV / / 1.00V 51 96.35 28.3 4.90 -36.6
2 4804.00 |50.67| PK | 74.00 | 2333 | 1.00V 176 47.47 32.7 7.00 -36.5
2 4804.00 |43.88| AV | 54,00 | 1012 | 1.00V 176 40.68 32.7 7.00 -36.5
3 7206.00 [52.03| PK | 7400 | 2197 | 1.00V 85 42.63 35.8 8.90 -35.3
3 7206.00 [43.78| AV | 5400 | 10.22 | 1.00V 85 34.38 35.8 8.90 -35.3
4 9608.00 [50.86| PK | 7400 | 2314 | 1.00V 332 38.26 37.2 110.20 -34.8
4 9608.00 [45.05] AV | 54.00 8.95 1.00V 332 32.45 37.2 110.20 -34.8

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (39CH_2441MHz)

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

1 *2441.00 1105.,98| PK / / 1.00H 57 109.18 | 283 5.10 -36.6
1 *2441.00 [98.00| AV / / 1.00H 57 101.2 28.3 5.10 -36.6
2 4882,00 14999| PK | 74,00 | 24.01 | 1.00H 169 46.59 32.3 7.60 -36.5
2 4882.00 14301 AV | 54,00 | 1099 | 1.00H 169 39.61 32.3 7.60 -36.5
3 7323.00 15138| PK | 74,00 | 2262 | 1.00H 76 41.98 36.1 8.60 -35.3
3 7323.00 14501 AV | 54.00 8.99 1.00H 76 35.61 36.1 8.60 -35.3
4 9764.00 152.07| PK | 74,00 [ 2193 | 1.00H 111 39.47 372 11020 -34.8
4 9764.00 [45.001 AV | 54.00 9.00 1.00H 111 324 372 11020 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (39CH_2441MHz)

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

1 *2441.00 [105.33| PK / / 1.00V 61 10853 | 283 5.10 -36.6
1 *2441.00 [93.79| AV / / 1.00V 61 96.99 28.3 5.10 -36.6
2 4882,00 |50.77| PK | 74,00 | 2323 | 1.00V 175 47.37 32.3 7.60 -36.5
2 4882.00 14502 AV | 54.00 8.98 1.00V 175 41.62 32.3 7.60 -36.5
3 7323.00 |5166| PK | 7400 | 2234 | 1.00V 34 42.26 36.1 8.60 -35.3
3 7323.00 14369 AV | 5400 | 1031 [ 1.00V 34 34.29 36.1 8.60 -35.3
4 9764.00 15187| PK | 7400 | 2213 [ 1.00V 309 39.27 372 11020 -34.8
4 9764.00 14599 AV | 54.00 8.01 1.00V 309 33.39 372 11020 -34.8
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (78CH_2480MHz)

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

1 *2480.00 [106.01] PK / / 1.00H 83 109.31 | 28.6 4,70 -36.6
1 *2480.00 [98.07 | AV / / 1.00H 83 101.37 | 28.6 4.70 -36.6
2 4960,00 15241 PK | 74,00 | 2159 | 1.00H 174 48.61 33.0 7.00 -36.2
2 4960.00 |46.07 AV | 54.00 7.93 1.00H 174 42.27 33.0 7.00 -36.2
3 7440.00 15342 | PK | 74,00 [ 2058 | 1.00H 152 44,02 36.2 8.50 -35.3
3 7440.00 148.06| AV | 54.00 5.94 1.00H 152 38.66 36.2 8.50 -35.3
4 9920.00 |51.75| PK | 74.00 [ 22,25 | 1.00H 337 39.15 37.2 110.20 -34.8
4 9920.00 [46.09| AV | 54.00 7.91 1.00H 337 33.49 37.2 11020 -34.8

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (78CH_2480MHz)

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

1 *2480.00 [105.,98| PK / / 1.00V 118 109.28 28.6 4,70 -36.6
1 *2480.00 [96.12 | AV / / 1.00V 118 99.42| 28.6 4.70 -36.6
2 4960,00 15049| PK | 74,00 | 2351 | 1.00V 92 46,691 33.0 7.00 -36.2
2 4960.00 142.88| AV | 54,00 | 1112 | 1.00V 92 39.08 33.0 7.00 -36.2
3 7440.00 151.49| PK | 7400 | 2251 [ 1.00V 13 42,091 36.2 8.50 -35.3
3 7440.00 14407 AV | 54.00 9.93 1.00V 13 3467 36.2 8.50 -35.3
4 9920.00 [53.09| PK | 74.00 | 2091 [ 1.00V 67 40.49] 37.2 110.20 -34.8
4 9920.00 43661 AV | 54,00 | 1034 [ 1.00V 67 31.060 37.2 |[10.20 -34.8

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 § 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.

2.11.1. Result:

Please refer to MPE report, the report number is SET2013-03549.

** END OF REPORT **
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