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1. General Information
1.1. EUT Description
EUT Type ..coovvevviiieenieeieens :  Bluetooth Speaker W-04
Serial NO....eovviiriieiieieee, : (n.a, marked #1 by test site)
Hardware Version................. . V2.1
Software Version .................. : V2

Applicant..........ccoveeererennenn. . Guangdong Sigelan Electronic Limited
No. 21, Nanxing Three Road, Nanfang Industrial park, Beizha,
Humen, Dongguan, GD

Manufacturer ............ccoo........ :  Guangdong Sigelan Electronic Limited

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

No. 21, Nanxing Three Road, Nanfang Industrial park, Beizha,
Humen, Dongguan, GD

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), [ [/4-DQPSK(EDR 2Mbps),
8-DPSK(EDR 3Mbps))

Antenna Type......cccceuvveeeennnne. : PCB Antenna

Antenna Gain.............ceue..e. : 0dBi1

Note 1: The EUT is Bluetooth Speaker W-04, 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 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.
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1.2. 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
(10-1-09 Edition)

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

No. | Section in CFR 47 Description Result
1 15.247(a) Number of Hopping Frequency PASS
2 15.247(b) Peak Output Power PASS
3 15.247(a) 20dB Bandwidth PASS
4 15.247(a) Carrier Frequency Separation PASS
5 15.247(a) Time of Occupancy (Dwell time) | PASS
6 15.247(c) Conducted Spurious Emission PASS
7 15.247(c) Band Edge PASS
8 15.207 Conducted Emission PASS
9 15.209 Radiated Emission PASS
15.247(c)

NOTE:

The tests were performed according to the method of measurements prescribed in DA-00-705.
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1.3. Facilities and Accreditations
1.3.1. Facilities

Shenzhen Morlab Communications Technology Co., Ltd. Morlab Laboratory is a testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L3572.

All measurement facilities used to collect the measurement data are located at 3/F, Electronic Testing
Building, Shahe Road, Xili, Nanshan District, Shenzhen, 518055 P. R. China. The test site is
constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR
Publication 22; the FCC registration number is 741109.

1.3.2. 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): 86-106
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2. 47 CFR Part 15C Requirements
2.1.  Number of Hopping Frequency
2.1.1. Requirement

According to FCC §15.247(a)(1)(ii1), frequency hopping systems operating in the 2400MHz to
2483.5MHz bands shall use at least 15 hopping frequencies.

2.1.2. Test Description

A. Test Setup:

Attenuator 1

Service Power EUT
Simulator Splitter
Spectrum \\
Analyzer Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is coupled to the Spectrum
Analyzer (SA) and the Bluetooth Service Simulator (SS) with Attenuators through the Power Splitter;
the RF load attached to the EUT antenna terminal is 500hm; 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 SS, 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
System Simulator R&S CMU200 100448 2012.05 2013.05
Spectrum Analyzer Agilent E7405A US44210471 | 2012.05 2013.05
Power Splitter Weinschel 1506A NW521 (n.a.) (n.a.)
Attenuator 1 Resnet 20dB (n.a.) (n.a.) (n.a.)
Attenuator 2 Resnet 3dB (n.a.) (n.a.) (n.a.)

2.1.3. 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.
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A. Test Verdict:

F
Test Mode fequency Measured Channel Numbers | Min. Limit | Refer to Plot | Verdict
Block (MHz)
2400 -
GFSK 79 15 Plot A PASS
24835 ©
n/4-DQPSK 2400 -
79 15 Plot B PASS
24835 ©
8-DPSK 2400 -
79 15 Plot C PASS
24835 ©
B. Test Plots:
i Agilent  22:04:-18 Sep 27, 2012 T
Mkr1 & 78.28 MHz
Ref 15 dBm Atten 25 dB 0.665 dB
#Peak
Log |2® -
10 A R (e R I I R AR \
dB/ me
Offst \
3
dB \
Marker A
78.281250 MHz
0.665 dB
M1 S2
53 FC
AA
Start 2.4 GHz Stop 2.483 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

Option not installed

(Plot A: GFSK)
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5 Agilent  09:08:47 Sep 28, 2012 T
Mkr1 A 78.49 MHz
Ref 15 dBm Atten 25 dB -0.303 dB
Peak
Log |1= 1
10 WWWWWWWWMWW%
dB/
Offst
3
dB \
Marker A
78.490000 MHz
-0.303 dB
M1 52
53 FC
AA
Start 2.4 GHz Stop 2.483 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

(Plot B: []/4-DQPSK)

e Agilent  09:13:36 Sep 28. 2012 T
Mkr1 A 7828 MHz
Ref 15 dBm Atten 25 dB -0.445 dB
Peak
ng 1R 1
10 i R B R R e e s (T
dB/
Offst
3
dB \
Marker A
78.281250 MHz
-0.445 dB
M1 52
53 FC
AA
Start 2.4 GHz Stop 2.483 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

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

2.2.1. 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.

Equipments List:
Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
System Simulator R&S CMU200 100448 2012.05 2013.05
Power meter Agilent E4418B GB44318055 | 2012.05 2013.05
Power Splitter Weinschel 1506A NW521 (n.a.) (n.a.)
Attenuator 1 Resnet 20dB (n.a.) (n.a.) (n.a.)
Attenuator 2 Resnet 3dB (n.a.) (n.a.) (n.a.)
2.2.2. Test Description
- Attenuator 1
Serv1ce Power EUT
Simulator Splitter
)
Power \
meter Attenuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is coupled to the Spectrum
Analyzer (SA) and the Bluetooth Service Simulator (SS) with Attenuators through the Power
Splitter; the RF load attached to the EUT antenna terminal is 500hm; 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 SS, and is set to operate under test mode transmitting 339 bytes
DHS packages at maximum power.

2.2.3. 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 Power meter.
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2.2.3.1. GFSK Mode
A. Test Verdict:
Measured Output ..
Limit )
Channel | Frequency (MHz) Peak Power Verdict
dBm W dBm W
0 2402 4.040 | 0.002535 PASS
39 2441 4.579 |0.002870 | 20.96 0.125 PASS
78 2480 4.954 |0.003129 PASS
2.2.3.2. 1/4-DQPSK Mode
A. Test Verdict:
Measured Output ..
Limit )
Channel | Frequency (MHz) Peak Power Verdict
dBm w dBm W
0 2402 3.219 | 0.002098 PASS
39 2441 3.492 |0.002235 | 20.96 0.125 PASS
78 2480 3.403 | 0.002189 PASS
2.2.3.3. 8-DPSK Mode
A. Test Verdict:
Measured Output ..
Limat )
Channel | Frequency (MHz) Peak Power Verdict
dBm W dBm Y
0 2402 3.212 | 0.002095 PASS
39 2441 3.544 |0.002262 | 20.96 0.125 PASS
78 2480 3.678 | 0.002332 PASS
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2.3. 20dB Bandwidth
2.3.1. 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.

2.3.2. Test Description
See section 2.1.2 of this report.
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 record the 20dB bandwidth of the Module.

2.3.3.1. GFSK Mode

A. Test Verdict:

The maximum 20dB bandwidth measured is 1.185MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.1325 Plot A
39 2441 1.1775 Plot B
78 2480 1.1625 Plot C

B. Test Plots:
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e Agilent  22:01:07 Sep 27, 2012 T

Mkr2 A 1.1325 MHz
Ref 15 dBm Atten 25 dB -0.255 dB
#Peak
Log
10
dB/
Offst
@ o ﬁ\ﬂ;\

DI |Marker A
a1 11.132500 MMz N
-0.255'dB N

1.

Y
s
M1 52
53 FC
AA
Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz #5weep 22 ms (401 pts)

Option not installed

(Plot A: Channel = 2402 @ GFSK)

e Agilent  22:00:13 Sep 27, 2012 T
Mkr2 A 1.1775 MHz
Ref 15 dBm Atten 25 dB -0.268 dB
#Peak
Log Y
10 e
dB/
Offst
3 ZR [ H\\ 2

dB \

DI |Marker A
11177500 MHz N

-0.268 dB S

.
M1 52
53 FC
AA
Center 2.441 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz #5weep 22 ms (401 pts)

Option not installed

(Plot B: Channel = 2441 @ GFSK)
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i Agilent

21:89:07 Sep 27, 2012

T

Ref 15 dBm

#Peak
Log
10
dB/
Offst
3

dB

DI
15.2
dBm

Atten 25 dB

Mkr2 A 1.1625 MHz
0.234 dB

i B

Marke

2FA

1.162

ﬁﬁ\M}‘(z

0.2

.y
¥

dB

Center 2.48 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3 MHz
#5weep 22 ms (401 pts)

Option not installed

(Plot C: Channel = 2480 @ GFSK)
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2.3.3.2. 1/4-DQPSK Mode

A. Test Verdict:

The maximum 20dB bandwidth measured is 1.445MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.4550 Plot D
39 2441 1.4400 Plot E
78 2480 1.4250 Plot F

B. Test Plots:

0 Agilent  09:01:41 Sep 28,2012 T

Mkr2 A 1.4550 MHz
Ref 15 dBm Atten 25 dB 0.603 dB
Peak
Log 1

10 MMM

Offst
3 “‘// y\\x
dB 5 .93

O |Marker ot N S

7.3

1314 455000 MHz

N

Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5 ms (401 pis)

(Plot D: Channel = 2402 @ n/4-DQPSK)
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6 Agilent  09:00-46 Sep 28. 2012 T

Mkr2 & 1.4400 MHz
Ref 15 dBm Atten 25 dB -0.114 dB
Peak
Log 1
10
B I WMM\_,_\%M
Offst
3 2R
dB L4
DI eF A
A7.0

a0 11.440000 MHz
-0.114 dB

/:im

Center 2.441 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)

(Plot E: Channel = 2441 @ n/4-DQPSK)

i Agilent  08:59:54 Sep 28, 2012 T

Mkr2 A 1.4250 MHz
Ref 15 dBm Atten 25 dB 1.069 dB
Peak
Log 1

10 e e

db/ Lr—"]

ors V4 N
/
Hz

dB

DI |Marker A
A73

dBm 1] .42\566?1\1“
1.069 dB

Center 2.48 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)

(Plot F: Channel = 2480 @ n/4-DQPSK)
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2.3.3.3. 8-DPSK Mode

A. Test Verdict:

The maximum 20dB bandwidth measured is 1.470MHz according to the table below.

Channel Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.4475 Plot G
39 2441 1.4475 Plot H
78 2480 1.4250 Plot I
B. Test Plots:
i Agilent 091514 Sep 28. 2012 T
Mkr2 A 1.4475 MHz
Ref 15 dBm Atten 25 dB 0.147 dB
Peak
Log 1
10
" A/‘\"*Mﬁ”\'“’“ﬂu
;}HSt 2R \\ 2
dB O L#]
DI LMarker A \\ v
73
a8m |1.447500 MHz
0.147 dB
M1 S2
S3 FC
AA
Center 2.402 GHz Span 3 MHz

#Res BW 100 kHz

#/BW 300 kHz

Sweep 5 ms (401 pis)

(Plot G:

Channel = 2402 @ 8-DPSK)
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6 Agilent  09:17-05 Sep 28. 2012 T

Mkr2 A 1.4475 MHz
Ref 15 dBm Atten 25 dB 0.305 dB
Peak
Log 1
10
v TN
Offst

3 ZR =2
dB Fasd )
DI I \
17.0

asm |1.4470
0.305

:

;
i
4

oo
mo

Center 2.441 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)

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

- Agilent  09:18:11 Sep 28, 2012 T
Mkr2 A 1.4250 MHz
Ref 15 dBm Atten 25 dB 0.386 dB
Peak
Log 1
10
dB/ W'—VJQ\’%—H
Offst
3 2 2
dB o E73
DI |Marker A / Y
7.6
abm 11.425000 MHz NN
. W
0.386 dB

M1 52
53 FC

AA
Center 2.48 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)

(Plot I: Channel = 2480 (@ 8-DPSK)
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2.4. Carried Frequency Separation
2.4.1. 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.

2.4.2. Test Description
See section 2.1.2 of this report.
2.4.3. 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 (1.1775MHz for GFSK mode, 1.4550MHz for /4-DQPSK mode
and 1.4475MHz for 8-DPSK mode, refer to section 2.3.3), whichever is greater. So, the verdict is
PASSING

i Agilent  21:09:59 Sep 27, 2012 T
Mkr1 & 1.0050 MHz
Ref 8 dBm #Atten 15 dB 0.117 dB
Peak &
Log F———1 oy ——\\_\\ /-rmf‘—‘—‘?—'_‘“-\_
10 L
dB/
Offst
3
dB
Marker A
1.005000 MHz
0.117 dB
M1 52
53 FC
AA
Center 2.441 GHz Span 3 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 5 ms (401 pis)

(Plot A: GFSK)

Page 18 of 73




SZ12080043W04

6 Agilent  21:29-19 Sep 27. 2012 T

Mkr1 A 1.0050 MHz
Ref 15 dBm Atten 25 dB 0.007 dB
#Peak
Log 1R 1
10 e i e i —— SN RS, - S S D Wu_,r\ﬂmn_ow-n,_mw
dB/
Offst
3
dB

Marker A
1.005000 MHz
0.007 dB

Center 2.441 GHz Span 3 MHz
#Res BW 300 kHz #VBW 300 kHz #S5weep 23.25 ms (401 pts)

Option not installed

(Plot B: n/4-DQPSK)

6 Agilent  15:52:50 Sep 25. 2012 TS

Mkr1 A 1.0050 MHz
Ref 15 dBm Atten 5 dB 0.096 dB
Peak
Log
10 I T i T L P ] [T e
dB/

Offst
4.6
dB

+ 30

Marker A
1.005000 MHz
0.096 dB

Start 2.439 GHz Stop 2.442 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 5 ms (401 pts)

Mo Peak Found

(Plot C: 8-DPSK)
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2.5. Time of Occupancy (Dwell time)
2.5.1. 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.

2.5.2. Test Description
See section 2.1.2 of this report.
2.5.3. 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} = {Pulse Time} * (1600 /6) / {Number of Hopping Frequency} * {Period}
{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.

2.5.3.1. GFSK Mode

A. Test Verdict:

Frequenc Pulse Time Total of Dwell .. i
Channel (I\C/IIHZ) v s Refer to Plot (ms) Limit (ms) | Verdict
0 2402 2.851 Plot A 304.107 PASS
39 2441 2.851 Plot B 304.107 400 PASS
78 2480 2.851 Plot C 304.107 PASS

B. Test Plots:

Note: the following plots record the Pulse Time of the Module carrier.
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Agilent  20:59-35 Sep 27. 2012 T

Mkr2 A 2851 ms

Ref 15 dBm Atten 25 dB 1.84 dB
#ivg ZR 2 1
Log F——
10
dB/
ot |Marker
3 2.850919535 ms
dB 4 oAl A0
.usUu
futf o, podey 0 Al A m -"\.,-..A.I"Lll LN TN LY
i L1 AR ¥ A ' Lol v LI L RTRA L)
Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #VBW 3 MHz Sweep 22.36 ms (401 pts)
Marker Trace Type X Axis Amplitude
1R m Time 313 ms 1.389 dBm
1A m Time 12.52 ms 0.311 dB
2R m Time 313 ms 1.389 dBm
27 ) Time 2851 ms 1.84 dB

(Plot A: Channel = 2402 @ GFSK)

e Agilent  20:57-14 Sep 27. 2012 T
Mkr2 A 2851 ms
Ref 15 dBm Atten 25 dB 3216 dB
#Am 2R : 1
Log T 3
10
dB/
ot |Marker A
3 12.850919535 ms
dB o NAM A0y
T2 1o Up J
Rt el b oy 0t f n h NI IR T I T, A el
]Jr ERRE e G I T I T ™ IS T SR N C et L i
Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #/BW 3 MHz Sweep 22.36 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1R &) Time 4919 ms 0.637 dBm
1A {1 Time 12.52 ms 0.088 dB
2R &) Time 4919 ms 0.637 dBm
2A {1 Time 2851 ms 3.216 dB

(Plot B: Channel = 2441 @ GFSK)
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Agilent  20-55:35 Sep 27 2012 T
Mkr2 A 2851 ms
Ref 15 dBm Atten 25 dB 0.018 dB
#Avg = : :
Log f
10
dB/
omst |Marker A
3 2.850919535 ms
dB X
A
D
hao e g ey RN pan FH;J.A:’\J
TPy | W\"‘IIH "]II'IJI|| T LA LA L | |{}" i
Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #VBW 3 MHz Sweep 22.36 ms (401 pts)
Marker Trace Type X Axis Amplitude

1R ) Time 8.373ms 4.439 dBm

1A i Time 12.52 ms 0.123 dB

R ) Time 8.373ms 4.439 dBm

2A m Time 2851 ms 0.018 dB

(Plot C: Channel = 2480 @ GFSK)

2.5.3.2. 1/4-DQPSK Mode

A. Test Verdict:

Channel Frequency Pulse Time Total of Dwell Limit (ms) | Verdict
(MHz) ms Refer to Plot (ms)
0 2402 2.906 Plot D 309.973 PASS
39 2441 2.906 Plot E 309.973 400 PASS
78 2480 2.790 Plot F 297.600 PASS

B. Test Plots:

Note: the following plots record the Pulse Time of the Module carrier.
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- Agilent  21:24:08 Sep 27. 2012 T
Mkr2 A 2906 ms
Ref 15 dBm Atten 25 dB -0.285 dB
#Peak ER = L
Log —
10 ﬁ
dB/
ot |Marker A
3 12.906350557 ms
dB NnoasE A
AT L P TP Ty B N 1, T T e P ST e T ST LT e,
Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #/BW 3 MHz Sweep 23.25 ms (401 pts)
Marker Trace Type X Axis Amplitude
1R m Time 3.895ms 2853 dBm
1A (&N Time 12.5ms 0.004 dB
2R o) Time 3.895ms 2853 dBm
2A 1} Time 2.906 ms -0.285 dB

Option not installed

(Plot D: Channel = 2402 @ n/4-DQPSK)

5 Agilent  21:22:51 Sep 27. 2012 T
Mkr2 A 2906 ms
Ref 15 dBm Atten 25 dB -0.175 dB
#Peak IR 2 m
Log
10 _l
dB/
omst |Marker A
3 12.906350557 ms
dB N 475 ACF
Rl T EE ST TR LS ] A T A AT =T et g B LT P e R AT A T
Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #/BW 3 MHz Sweep 23.25 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1R &) Time 3.953 ms 3.162 dBm
1A ) Time 12.5ms 0.022 dB
2R &) Time 3.953 ms 3.162 dBm
2A {1 Time 2906 ms 0.175dB

Option not installed

(Plot E: Channel = 2441 @ /4-DQPSK)
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e Agilent  21:21:41 Sep 27. 2012 T
Mkr2 A 279ms
Ref 15 dBm Atten 25 dB -2.111dB
#Peak 2R L 1
Log T venad ety
10
dB/
omst |Marker A
3 12.790096535 ms
dB '
LY EP )
£ 11 us
Aol h A aad Arrg oy Aan i At el o bt i el 4L Tt b ooy m
ey A (s et et PR A
Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #VBW 3 MHz Sweep 23.25 ms (401 pts)
Marker Trace Type X Axis Amplitude

1R ) Time 4301 ms 2.471 dBm

1A i Time 125 ms 0.252 dB

R ) Time 4301 ms 2.471 dBm

2A m Time 279ms -2.111dB

Option not installed

(Plot F: Channel = 2480 @ n/4-DQPSK)

2.5.3.3. 8-DPSK mode

A. Test Verdict:

Channel Frequency Pulse Time Total of Dwell Limit (ms) | Verdict
(MHz) ms Refer to Plot (ms)
0 2402 2.875 Plot G 306.667 PASS
39 2441 2.888 Plot H 308.053 400 PASS
78 2480 2.888 Plot I 308.053 PASS

B. Test Plots:

Note: the following plots record the Pulse Time of the Module carrier.
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5 Agilent  14:58:57 Sep 25. 2012 R T
Mkr2 &4 2875 ms
Ref 15 dBm Atten 5 dB 0.816 dB
Peak ZR 2 R
e &
Log
10
dB/
Offst
24.6
dB B J"*ﬂl
e R e T R s
Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #VBW 3 MHz Sweep 3 ms (401 pis)
Marker Trace Type X Axis Amplitude
1R {1 Time 1.1 ms 3.889 dBm
1A L) Time 3737 ms 0.051 dB
2R L] Time 1.1 ms 3.889 dBm
2A 4] Time 2.875ms 0.816 dB

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

e Agilent  14:59:55 Sep 25. 2012 R T
Mkr2 A 2888 ms
Ref 15 dBm Atten 5 dB 0.041 dB
Peak = K R
Log
10
dB/
Offst
246
3 ) [
o] e Tyl
Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #/BW 3 MHz Sweep 5 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1R &) Time 1.2ms 4.552 dBm
1A {1 Time 375 ms £0.02dB
2R &) Time 1.2ms 4.552 dBm
2A {1 Time 2888 ms 0.041 dB

(Plot H: Channel = 2441 (@ 8-DPSK)
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Agilent  15:00:53 Sep 25 2012 R T
Mkr2 A 2888 ms
Ref 15 dBm Atten 5 dB 0.882 dB
og
10
dB/
Offst
24.6
dB | r“'
T A T YT
Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #VBW 3 MHz Sweep 3 ms (401 pis)
Marker Trace Type X Axis Amplitude
1R ) Time 1025 ms 6.312 dBm
1A (4] Time 375 ms -0.005 dB
R ) Time 1025 ms 6.312 dBm
2A (4] Time 2.888 ms 0.882 dB

(Plot I: Channel = 2480 @ 8-DPSK)
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2.6. Conducted Spurious Emissions
2.6.1. Requirement

According to FCC §15.247(c), 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.

2.6.2. Test Description

See section 2.1.2 of this report.

2.6.3. 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.

2.6.3.1. GFSK Mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency . .
Channel (MHz) Out of Band Refer to Plot Carrier Calculated | Verdict
z

Emission (dBm) Level -20dBc Limit
0 2402 <-25 Plot A.1/A.2 3.817 -16.2 PASS
39 2441 <-25 Plot B.1/B.2 3.846 -16.2 PASS
78 2480 <-25 Plot C.1/C.2 4.384 -12.6 PASS

B. Test Plots:

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

Page 27 of 73




ORLAB

— SZ12080043W04
5 Agilent  22:07-40 Sep 27. 2012 T
Mkr1 2.406 GHz
Ref 15 dBm Atten 25 dB 3.817 dBm
#iPeak
Log
10
dB/
Offst
3
dB
DI i av Line
o  Display Line
am |-16.20 dBm
8]

M1 52 A YRV S WMMWMWWW NPEPITY et
53 FC

AA
Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts)

(Plot A.1:  Channel = 0, 30MHz to 3GHz @ GFSK Mode)

6 Agilent  22:08:41 Sep 27. 2012 T

Mkr1 24.285 GHz
Ref 15 dBm Atten 25 dB -38.94 dBm
#Peak
Log
10
dB/
Offst
3
dB

DI |Marker
152 194.285000000 GHz

M1 52
53 FC
AA
Start 3 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

Option not installed

(Plot A.2:  Channel =0, 3GHz to 25GHz @ GFSK Mode)
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¥ Agilenf  22:09-45 Sep 27. 2012 T
Mir1 2.445 GHz
Ref 15 dBm Atten 25 dB 3.846 dBm
#Peak
Log *
10
dB/
Offst
3
dB
DI isplav Line
o  Display Line
éem [-16.20 dBm
M1 52 U ISR Y V. b e At et A it et gt T Uy B WLy
53 FC
AA
Start 100 kHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 310.8 ms (401 pts)
Option not installed
(Plot B.1:  Channel = 39, 30MHz to 3GHz @ GFSK Mode)
56 Agilenf  22:10:09 Sep 27. 2012 T
Mkr1 24.240 GHz
Ref 15 dBm Atten 25 dB -40.12 dBm
#Peak
Log
10
dB/
Offst
3
dB
DI {Marker
-16.2
éBm |24.340000000 GHz
-40.12 dBm o
meu MWWMWWWSE“
M1 52
53 FC
AA
Start 3 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

Option not installed

(Plot B.2:  Channel = 39, 3GHz to 25GHz @ GFSK Mode)
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% Agilent  22:11:08 Sep 27, 2012 T
Mkr1 2.430 GHz
Ref 15 dBm Atten 25 dB 4.384 dBm
#Peak
Log o
10
dB/
Offst
3
dB
DI Display Line
15.6 ’
aBm |-15.60 dBm
|

;.H; Ifé WMWJWWWMWWH i

AA
Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts)

1
(Plot C.1:  Channel = 78, 30MHz to 3GHz @ GFSK Mode)

6 Agilent  22:11:39 Sep 27. 2012 T

Mkr1 4.980 GHz
Ref 15 dBm Atten 25 dB -39.42 dBm
#Peak
Log
10
dB/
Offst
3
dB

DI |Marker
anw |4.980000000 GHz

-39.42 dBm

Start 3 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

Option not installed

(Plot C.2:  Channel =78, 3GHz to 25GHz @ GFSK Mode)
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2.6.3.2. 1/4-DQPSK Mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency : .
Channel (MHzZ) Out of Band Refer to Plot Carrier Calculated | Verdict
Emission (dBm) Level -20dBc Limit
0 2402 <-25 Plot D.1/D.2 2.288 -17.3 PASS
39 2441 <-25 Plot E.1/E.2 0.625 -19.4 PASS
78 2480 <-25 Plot F.1/F.2 1.962 -18.0 PASS

B. Test Plots:

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

i Agilenf  09-02:39 Sep 28. 2012 T

Mkr1 2.406 GHz
Ref 15 dBm Atten 25 dB 2.288 dBm
Peak
Log
10
dB/
Offst
3
dB
DI i av | ine
o  Display Line
aem |-17.30 dBm

PR Vo
wal
AA

Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts)

(Plot D.1:  Channel = 0, 30MHz to 3GHz @ n/4-DQPSK)
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6 Agilent  09:03-25 Sep 28. 2012 T

Mkr1 14.330 GHz
Ref 15 dBm Atten 25 dB -39.99 dBm
Peak
Log
10
dB/
Offst
3
dB
DI |Marker
7.3

asm | 14.330000000 GHz

-39.99 dBm
RS-

Troulopabeoint__al ottt MMMWWWWW

Start 3 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

(Plot D.2:  Channel = 0, 3GHz to 25GHz @ n/4-DQPSK)

# Agilent  09:04:25 Sep 28. 2012 T

Mkr1 2.443 GHz
Ref 15 dBm Atten 25 dB 0.625 dBm
Peak
Log 5
10 o]
dB/
Offst
3
dB

DI |Marker
94 12443125000 GHz

0.625 dBm

Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts)

(Plot E.1:  Channel = 39, 30MHz to 3GHz @ 1/4-DQPSK)
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# Agilent  09:05-00 Sep 28. 2012 T

Mkr1 25.000 GHz
Ref 15 dBm Atten 25 dB -39.9 dBm
Peak
Log
10
dB/
Offst
3
dB
Dl |Mark

-19.4

154 155 000000000 GHz
-39.9 dBm

T
L4
—

Start 3 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

(Plot E.2:  Channel = 39, 3GHz to 25GHz @ 1/4-DQPSK)

i Agilent  09:06:04 Sep 28, 2012 T
Mkr1 2.480 GHz
Ref 15 dBm Atten 25 dB 1.962 dBm
Peak
Log 1
10 o
dB/
Offst
3
dB
DI |}'|5p|au |l ine
18.0 o
a8m |-18.00 dBm
M1 s2 B S R i
AA
Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts)

(PlotF.1: ~ Channel = 78, 30MHz to 3GHz @ 1/3-DQPSK)
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- Agilent  09:06:41 Sep 28, 2012 T
Mkr1 24.725 GHz
Ref 15 dBm Atten 25 dB -40.01 dBm
Peak
Log
10
dB/
Offst
3
dB
DI |Marker
18.0
aem |24.725000000 GHz
-40.01 dBm 3
MWMJWWWWWWWW

M1 52
53 FC

AA
Start 3 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

(Plot F.2:  Channel = 78, 3GHz to 25GHz @ 1/4-DQPSK)
2.6.3.3. 8-DPSK Mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency - .
Channel (MHz) Out of Band Refer to Plot Carrier Calculated | Verdict
z

Emission (dBm) Level -20dBc Limit
0 2402 <-25 Plot G.1/G.2 2.778 -17.2 PASS
39 2441 <-25 Plot H.1/H.2 1.692 -18.3 PASS
78 2480 <-25 Plot I.1/1.2 2.863 -17.6 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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6 Agilent  09:26:40 Sep 28. 2012 T

Mkr1 2.406 GHz
Ref 15 dBm Atten 25 dB 2.778 dBm
Peak
Log
10
dB/
Offst
3
dB

DI |Display Line

7.2

gsm |-17.20 dBm

]
g If(l; WWWWMWWMWW Rheatiame b
AA
Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts)

I ——
(Plot G.1:  Channel = 0, 30MHz to 3GHz @ 8-DPSK)

6 Agilent  09:28:42 Sep 28. 2012 T

Mkr1 24.835 GHz
Ref 15 dBm Atten 25 dB -39.07 dBm
Peak
Log
10
dB/
Offst
3
dB

DI |Marker
12 194835000000 GHz

- T
mmM¢WMMW A atadat leaiatiell i ~

M1 52
53 FC
AA
Start 3 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

(Plot G.2:  Channel = 0, 3GHz to 25GHz @ 8-DPSK)

Page 35 of 73




ORLAB

e SZ12080043W04

H Agilenf  09:24-01 Sep 28, 2012 T

Mkr1 2.443 GHz
Ref 15 dBm Atten 25 dB 1.692 dBm
Peak
Log 1
10 o
dB/
Offst
3
dB
DI isplav Line
o  Display Line
aem |-18.30 dBm

L
g Ifé Wwwﬁwwwwww A
AA

Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts)

(Plot H.1:  Channel = 39, 30MHz to 3GHz @ 8-DPSK)

6 Agilent  09:25:25 Sep 28. 2012 T

Mkr1 24.835 GHz
Ref 15 dBm Atten 25 dB -39.44 dBm
Peak
Log
10
dB/
Offst
3
dB

DI |Marker
133 124.835000000 GHz

39,44 d8m p—

Start 3 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

(Plot H2:  Channel = 39, 3GHz to 25GHz @ 8-DPSK)
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5 Agilent  09:2048 Sep 28, 2012 T
Mkr1 2.480 GHz
Ref 15 dBm Atten 25 dB 2.863 dBm
Peak
Log 1
10
dB/
Offst
3
dB
DI [ )'|5p|au Line
76 e
am |-17.60 dBm
AA
Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts)

(Plot L.1: Channel = 78, 30MHz to 3GHz @ 8-DPSK)

6 Agilent  09:21:35 Sep 28. 2012 T

Mkr1 24.890 GHz
Ref 15 dBm Atten 25 dB -39.18 dBm
Peak
Log
10
dB/
Offst
3
dB

DI |Marker
176 124.890000000 GHz

3916 dB e

Start 3 GHz Stop 25 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 220 ms (401 pts)

(Plot1.2:  Channel = 78, 3GHz to 25GHz @ 8-DPSK)
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2.7. Band Edge

2.7.1. Requirement

According to FCC section 15.247(c), 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:

Communication
Antenna

Test Antenna

|

Turn Table

ey
AT

Service Receiver

Supplier

Preamplifier

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:

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.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
System Simulator R&S CMU200 100448 2012.05 | 2013.05
Receiver Agilent E7405A US44210471 | 2012.05 | 2013.05
Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2012.05 | 2013.05
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Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2012.05 | 2013.05

2.7.3. 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 [dBHV/m] =UR + AT + AFactor [dB], AT =LCable loss [dB]'Gpreamp [dB]
Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain
AFracior: Antenna Factor at 3m

2.7.3.1. GFSK Mode

A. Test Verdict:

Receiver Max. Limit
Frequency Reading At AFactor Emission (dBuV/ .
h | Verdict
Channel \ © Vi) | Ur@Buv) | @B) | (dB@3m) | E@Buvim) | m) erdie
PK AV PK AV PK | AV
0 2402 41.09 | 36.26 | -30.93 32.56 42.72 | 37.89 | 74 | 54 | PASS
78 2480 39.08 | 37.49 | -29.05 32.50 42.53 | 4094 | 74 | 54 | PASS

B. Test Plots:

Page 39 of 73




ORLAB}

— SZ12080043 W04
5 Agilent  11:33:56 Sep 20, 2012 R TS
Mkr1 2.35325 GHz
Ref 100 dBuV Atten 5 dB 41.09 dBpV
Peak
Log
10
dB/
R P o
DI
74.0
dBuV
Center 2.35 GHz Span 100 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 12.88 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 {1 Freq 235325 GHz 41.08 dBPV

(Plot Al:  Channel = 0 PEAK @ GFSK)

H Agilent  11:39:20 Sep 20, 2012 R TS
Mkr1 2.32400 GHz
Ref 80 dBuV Atten 5 dB 36.26 dBpV
#Avg
Log
10
dBf
1

MWWMANX&«W B e e L Tl R e T
DI
54.0
dBpv
Center 2.35 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 16.38 ms (401 pts)

Marker Trace Type ¥ Axis Amplitude
1 1) Freq 2.32400 GHz 36.28 dByV

(Plot A2:  Channel = 0 AVERAGE @ GFSK)
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A Agilent  11:46:03 Sep 20, 2012 R TS

Mkr1 2.489999988 GHz
Ref 100 dBuV Atten 5 dB 39.08 dBpV
#Peak
Log
10
dB/

1
74.0
dBuV
Start 2.49 GHz Stop 2.49 GHz
#Res BW 100 kHz #/BW 100 kHz Sweep 5 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2455959988 GHz 35.08 dByV

(Plot BI:  Channel = 78 PEAK @ GFSK)

e Agilent  11:44:12 Sep 20, 2012 R TS

Mkr1 2.489999995 GHz
Ref 80 dBuV Atten 5 dB 37.49 dBpV
#Avg
Log
10
dBf

1
T Y T 1 G POV S RS VNP VST R TR B
DI
54.0
dBpV
Start 2.49 GHz Stop 2.49 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 [4}] Freq 2.489999995 GHz 37.48 dByV

(Plot B2:  Channel = 78 AVERAGE @ GFSK)
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2.7.3.2. []/4-DQPSK Mode
A. Test Verdict:
Receiver Max. Limit
Frequency Reading At AFactor Emission (dBpV/ .
Ch 1 Verdict
M (MHz) | Ur(dBuV) | (dB) | (dB@3m) | E (dBuV/m) m) eraie
PK AV PK AV PK | AV
0 2402 40.09 | 36.86 | -30.93 32.56 41.72 | 38.49 | 74 | 54 | PASS
78 2480 39.53 | 37.11 | -29.05 32.5 42.89 | 40.56 | 74 | 54 | PASS

B. Test Plots:

Agilent  11:34:58 Sep 20, 2012 R T8&

Mkr1 2.36250 GHz
Ref 100 dBuV Atten 5 dB 40.09 dBpV
Peak
Log
10
dBf

I
MWMWMWMMWWWMM

DI

74.0

dBpV

Center 2.35 GHz Span 100 MHz

#Res BW 100 kHz #/BW 100 kHz Sweep 12.88 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude

1 m Freq 226250 GHz 4008 dBuV

(Plot C1:  Channel = 0 PEAK @ 11/4-DQPSK)
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i Agilent  11:40:26 Sep 20, 2012 R TS
Mkr1 2.39375 GHz
Ref 80 dBuV Atten 5 dB 36.86 dBpV
#Avg
Log
10
dB/
1

T WWW%MWW%W
DI
5.0
dBuv
Center 2.35 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 16.38 ms (401 pts)

Marker Trace Type ¥ Axis Amplitude
1 {1 Freqg 239375 GHz 38.88 dBuv

(Plot C2:  Channel = 0 AVERAGE @ n/4-DQPSK)

e Agilent  11:46:27 Sep 20, 2012 R TS
Mkr1 2.489999969 GHz

Ref 100 dBpV Atten 5 dB 39.53 dBpV
#Peak
Log
10
dBf

1

<
DI VARSI S AT CN PR SR S Y PRSP S T P S SO § SRR, Y PR AR L era—"
74.0
dBuV
Start 2.49 GHz Stop 2.49 GHz
#Res BW 100 kHz #/BW 100 kHz Sweep 5 ms (401 pts)

Marker Trace Type ¥ Axis Amplitude
1 &) Freq 2 459999960 GHz 38,53 dBuV

(Plot D1:  Channel = 78 PEAK @ 1/4-DQPSK)
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Agilent  11:43:15 Sep 20, 2012 R TS5

Mkr1 2.489999968 GHz
Ref 80 dBp\/ Atten 5 dB 37.11 dBpV
#Avg
Log
10
dB/

1
JWMMMWMMW\WWWMWWM
DI
54.0
dBpV
Start 2.49 GHz Stop 2.49 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 [0 Freq 2 485009968 GHz 37.11 dBuv

(Plot D2:  Channel = 78 AVERAGE @ n/4-DQPSK)
2.7.3.3. 8-DPSK Mode

A. Test Verdict:

Receiver Max. Limit
Channel Frequency Reading At AFactor Emission (dBuV/ Verdict
(MHz) Ug (dBuV) (dB) (dB@3m) | E (dBpV/m) m)
PK AV PK AV | PK | AV
0 2402 40.64 | 36.47 | -30.93 32.56 4227 | 38.10 | 74 | 54 | PASS
78 2480 39.71 | 379 | -29.05 32.5 43.16 | 41.35 | 74 | 54 | PASS

B. Test Plots:
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5 Agilent  11:35:30 Sep 20, 2012 R TS
Mkr1 2.33425 GHz
Ref 100 dBpV Atten 5 dB 40.64 dBuV
Peak
Log
10
dB/
I
74.0
dBpV
Center 2.35 GHz Span 100 MHz
#Res BW 100 kHz #F/BW 100 kHz Sweep 12.88 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 [0 Freq 233425 GHz 40.64 dBPV

(Plot E1:  Channel = 0 PEAK @ 8-DPSK Mode)

i Agilent  11:41:18 Sep 20, 2012 R TS
Mkr1 2.32950 GHz
Ref 80 dBu\/ Atten 5 dB 36.47 dBuV
#Avg
Log
10
dB/
pl
meWWWWWWWWWM
DI
54.0
dBuV
Center 2.35 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 16.38 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 232950 GHz 36.47 dByV

(Plot E2: ~ Channel = 0 AVERAGE @ 8-DPSK Mode)
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i Agilent  11:47-22 Sep 20, 2012 R TS
Mkr1 2.489999972 GHz
Ref 100 dBpV Atten 5 dB 39.71 dBpV
#Peak
Log
10
dB/
1
74.0
dBpV
Start 2.49 GHz Stop 2.49 GHz
#Res BW 100 kHz #/BW 100 kHz Sweep 5 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 [0 Freq 2 485899972 GHz 35.71 dByvV

(Plot F1: Channel = 78 PEAK @ 8-DPSK Mode)

e Agilent  11:42:54 Sep 20, 2012 R TS

Mkr1 2.489999947 GHz
Ref 80 dBuV Atten 5 dB 37.9 dBpV
#Avg
Log
10
dBf

1
b PP i AL, o i, ) WWW% T Tl T T o W LN W T PR RS
DI
54.0
dBpV
Start 2.49 GHz Stop 2.49 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 m Freq 2489999947 GHz 37.8 dBuV

(Plot F2: Channel = 78 AVERAGE (@ 8-DPSK Mode)
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2.8. Conducted Emission
2.8.1. 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) ;
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.

2.8.2. Test Description

A. Test Setup:

Communication
Antenna

puT (Bluetooth Module)

4
/I\ 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 C63.4:2009

The Bluetooth Module of the EUT is powered by the Battery charged with the AC Adapter which 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
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339 bytes DHS5 packages at maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2012.05 | 2013.05
LISN Schwarzbeck | NSLK 8127 812744 2012.05 | 2013.05
Service Supplier R&S CMU200 100448 2012.05 | 2013.05
Pulse Limiter (20dB) | Schwarzbeck | VTSD 9561-D 9391 (n.a.) (n.a.)

2.8.3. Test Result

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.

A. Test setup:

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

B. Test Plots:

Display
Dynamics dB
dBu I
100 v
Freq 555.0 kHz 3
Pealk: 40.77 dBu
s [IPeak: 40,26 dB UV . Fef Level
Awvg: 31.58 dBul o [:]

eazure Unit

dBuy Sl

’ = e
Lirnits
-

Sa0z2bay v

tulti Marker
Show Highest Peaks 5

150k TH 10M a0 Detectar

File Table | |Avg v
Sweeps Archive | Sweep | twabzer @ESEOKHe | Manud @SEEOKH: | Click. ] CEmm Lo
L e — '‘RAl

55n"|p|e_‘380‘ + | [] Compared
stat BB oien | Detector  |Hold Tine |REW MinAtt | Pre s |Fre el [TOMPE |, | Freuency bHz |.Lave| B
[MHz] [ [MHz] P £ start
15 [a Jeurn [Paa an 3kHz w orF [oFe N = 19 Gl
2 265 217
3 ks e
4 555 31.58
5 249 %57

(Plot A: L Phase)
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Freq: 2.43 MHz
Peak: 41.07 dBuy’

OPeak: 33 67 dBLY s—
Ave 31.38 dBuv

dBiu
95

a0

Display

Dynamics dB

100

Rief Level

[+ (-]

Measure Unit
|dBu v
Lirnits
B5022hap ~
B6022hav v
o bt vulti b arker
5 Show Highest Peaks |5
180k 1M 100 30M Detector
Awg W
S Detector
Sweeps Archive | Swieep | frabze @243MHz | Manua@243MHz | Click 5] .- I
|5ample_281 +| ] Compared
Start Stop Step Detector Hald Time | REW tdin At | Pre Amp | Pre Sel Pioet Ancila ‘F'EDUE”W MHz |LEV3‘ dBuly
[MHz] | [MHz] start 1 | 15 3310
1[.15 a0 AUTD [PEA 20 9 kHz 10 OFF BIEEE [hit N ) -
2 33 3769
3 55 3510
4 .BES 31.34
15 2415 30.38

(Plot B: N Phase)

Page 49 of 73




DRLAB,
—— SZ12080043W04

2.9. Radiated Emission
2.9.1. 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 (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
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)

2.9.2. Test Description

A. Test Setup:

1) For radiated emissions from 9kHz to 30MHz
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Turmn Table+

SO |

o).

Test Antenna Feceivers — Preamplifier+

2) For radiated emissions from 30MHz tolGHz

SODODINADDNN &

DRI,

|

Test Antenna+

= lm ...

o

B

Wy

£
e

Turn Table«

Eeceivers — Preamplifier+
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Test Antenna+

W
L
G o>

=<Im .. dm=

SOOI
o

Receivers — 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 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 2GHz) and Horn Test
Antenna (above 2GHz) 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
System Simulator R&S CMU200 100448 2012.05 | 2013.05
Receiver Agilent E7405A US44210471 | 2012.05 | 2013.05
Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2012.05 | 2014.05
Test Antenna - Bi-Log | Schwarzbeck | VULB 9163 9163-274 2012.05 | 2013.05
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2012.05 | 2013.05
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Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Test Antenna - Horn R&S HLO050S7 71688 2012.05 | 2013.05
Test Antenna - Loop Schwarzbeck | FMZB 1519 1519-022 2012.05 | 2013.05

2.9.3. 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] =Ur + A1+ Aracior [dB]; At =Lcabic 1oss [AB]-Gpreamp [dB]
Ar: Total correction Factor except Antenna
Ur: Receiver Reading
Gpreamp: Preamplifier Gain
Aracior: Antenna Factor at 3m

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

2.9.3.1. GFSK Mode:

A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channe | Frequency Fundamental Emission (dBuV/m) Antenna
o Refer to Plot
1 (MHz) PK AV Polarization

0 2402 82.50 N/A HoriZf)ntal Plot A.1
82.28 N/A Vertical Plot A.2
4.14 N/A Horizontal Plot B.1

39 ha4] 8 / orlz.on a 0
83.94 N/A Vertical Plot B.2
78 2480 82.15 N/A HoriZf)ntal Plot C.1
82.43 N/A Vertical Plot C.2

B. Test Plots for the Whole Measurement Frequency Range:
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Plots for Channel =0

190DBuV

No Frequency PeakAp: QP-Limit AV-Limit Quasi-P  Avera-P Result
1.18 M :61.92 DBuV 80.72 -
170DB2 ‘ZS..% 60.40 DBuV 85.00

/

150DBuV ~

130DBuV

110DBuV

90DBuV ~

70DBuV

1 2
\/\/V\NWMAAWJV&M/NWWWMML e

ML

=
=

50DBuV

30DBuV

10DBuV

9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K0080CK0KA 2M 3M  4M 5M 6M 7M8MPM OM 20M 30NV

(Plot A.0:  9kHz to 30MHz (@ GFSK, channel 0)

90

80

T

50

dBuVfm
4 e

4

30

20

10

30M 100M 1G 10G 250G
Frequency [Hz)

Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
279.152 3825 |N.A | N.A | NA 46.0 N.A 0.0 Horizontal | PASS
2401.496 82.50 | N.A | N.A | 54.0 N.A 54.0 0.0 Horizontal | N/A
4810.474 48.16 | NNA | N.A | 54.0 N.A 54.0 0.0 Horizontal | PASS

(Plot A.1:  30MHz to 25GHz, Antenna Horizontal @ GFSK, channel 0)
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90

3

80 T

T

50-
‘ESO- 4
3
a0

1 2

30|

20

10|

o

EDIM I I o IIDC‘PM I I I I o IIIG ‘ I I I o ‘ICIPG ‘ 25‘(3

Frequency (Hz)

Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna | Verdict
63.865 3163 [ NNA | NA | NA 40.0 N.A 0.0 Vertical | PASS
192.070 3296 | NNA | NA | NA 43.5 N.A 0.0 Vertical | PASS
2396.509 8228 | NNA | N.A | 54.0 N.A 54.0 0.0 Vertical | N/A
4810.474 4784 | NNA | N.A | 540 N.A 54.0 0.0 Vertical | PASS

(Plot A.2:  30MHz to 25GHz, Antenna Vertical @ GFSK, channel 0)
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Plot for Channel = 39

190DBuV
~No Frequency PeakAp: QP-Limit AV-Limit Quasi-F Avera-P Result
130 M  60.22 DBuV 79.67 - - —
E0D)EY ) ‘1#.43{58,4] DBuV 85.00 - - -
T~
150DBuV \\\\
130DBuV \
~
1i110DBuV
90DBuV T
70DBuV \
1 5
\\\/_\\’/_\_’_/_\/\/_\/\/\.,,\/—M /\JW’V\?VJ\WW T T WWMMW
SODBuV
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K80ROK00K 200K 300K 400K 500K00K008DGROKA 2M 3M  4M SM 6M 7TM8MOM OM 20M 30N
(Plot B.0:  9kHz to 30MHz @ GFSK, channel 39)
jele]
2
&0
i
.
£ 5 5
40
30|
20
10
o
EOIM I 106M o IIG ‘IOIG 25‘G
Frequency [Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV Degree | Antenna Verdict
252.544 3858 | NNA | N.A | NA 46.0 N.A 0.0 Horizontal | PASS
2436.409 84.14 | N.A | N.A | 54.0 N.A 54.0 0.0 Horizontal | N/A
7334.165 4524 |N.A | N.A | 540 N.A 54.0 0.0 Horizontal | PASS
(Plot B.1:  30MHz to 25GHz, Antenna Horizontal @ GFSK, channel 39)
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a0

80

T

50

dBuvm

a0 i

2
1
30

20

10+

| ! ! Vo ! ! ! ! Vo . ! ! [ . |
30M 100 15 106G 256G
Frequency (Hz)

Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
39.676 31.00 | NNA | NA | NA 40.0 N.A 0.0 Vertical PASS
179.975 3350 | NNA | N.A | NA 435 N.A 0.0 Vertical PASS
2436.409 83.94 | NA | N.A | 54.0 N.A 54.0 0.5 Vertical FAIL
10022.444 | 3564 | NA | N.A | 54.0 N.A 54.0 335.4 | Vertical PASS

(Plot B.2:  30MHz to 25GHz, Antenna Vertical @ GFSK, channel 39)
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Plot for Channel = 78

190DBuV
~No Frequency PeakAp. QP-Limit AV-Limit  Quasi-P  Avera-P Result
879 K 62.24 DBuV 83.90 - - - -
D] T&%SS.II DBuV 85.00 - - - -
~
150DBuV \\\\
130DBuV \
AN
110DBuV
90DBuV \\\
70DBuV
\\\\__\/\/\dv/—\/\rv\/-vww’\ﬁ WS I vyt Ay lvwmwmw
50DBuV
30DBuV
10DBuV
9KI0K 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K0080OROKA 2M 3M  4M 5M 6M 7M8NVPM OM 20M 30NV
(Plot C.0:  9kHz to 30MHz @ GFSK, channel 78)
jele]
2
&0 T
i
50
3
._E S|
40 1
30|
20
10
o
SOIM I 106M o IIG ‘IOIG 25‘G
Frequency [Hz)
Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
2476.309 82.15 | NNA | N.A | 54.0 N.A 54.0 0.0 Horizontal | N/A
4975.062 51.85 | NNA [ N.A | 54.0 N.A 54.0 0.0 Horizontal | PASS
7443.890 3898 | NNA [ N.A | 54.0 N.A 54.0 0.0 Horizontal | PASS
(Plot C.1:  30MHz to 25GHz, Antenna Horizontal @ GFSK, channel 78)
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20+

10+
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Frequency (Hz)

Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP | Limit-AV | Degree Antenna | Verdict
63.865 3135 | NNA | N.A | NA 40.0 N.A 0.0 Vertical | PASS
388.005 3418 | NNA | N.A | NA 46.0 N.A 0.0 Vertical | PASS
2476.309 8243 | NA | N.A | 54.0 N.A 54.0 0.0 Vertical | N/A
4975.062 51.52 | NNA | N.A | 54.0 N.A 54.0 0.0 Vertical | PASS

(Plot C.2:  30MHz to 25GHz, Antenna Vertical @ GFSK, channel 78)
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2.9.3.2. 1/4-DQPSK Mode:

A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channe | Frequency Fundamental Emission (dBuV/m) Antenna
. Refer to Plot
1 (MHz) PK AV Polarization

2. A Hori 1 Plot A.1

0 2402 82.50 N/ orlz.onta ot
81.55 N/A Vertical Plot A.2
4.2 A Hori 1 Plot B.1

39 2441 84.26 N/ orlz.onta ot
83.81 N/A Vertical Plot B.2
78 2430 84.55 N/A Horiz.ontal Plot C.1
82.36 N/A Vertical Plot C.2

B. Test Plots for the Whole Measurement Frequency Range:
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Plots for Channel =0

190DBuV

No Frequency PeakAp: QP-Limit AV-Limit Quasi-P  Avera-P Result
1.18 M :60.49 DBuV 80.72 -
170DB2 ‘f%% 60.86 DBuV 85.00

/

150DBuV ~

130DBuV

110DBuV

90DBuV ~

70DBuV

vy
— /\/_/___/\/\\/\—xj\/“/\"f\"’"— —VWNWMMM:
T ¥

e
)

=
<2

50DBuV

30DBuV

10DBuV

9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K0080CK0KA 2M 3M  4M 5M 6M 7M8MPM OM 20M 30NV

(Plot A.0:  9kHz to 30MHz @ 1/4-DQPSK, channel 0)

90

80

T

50

dBuVfm
4 e

4

30

20

10

30M 100M 1G 10G 250G
Frequency [Hz)

Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
279.152 3825 | NNA | N.A | NA 46.0 N.A 0.0 Horizontal | PASS
2401.496 82.50 | NA | N.A | 54.0 N.A 54.0 0.0 Horizontal | N/A
4810.474 48.16 | NNA [ N.A | 54.0 N.A 54.0 0.0 Horizontal | PASS

(Plot A.1:  30MHz to 25GHz, Antenna Horizontal @ 1/4-DQPSK, channel 0)
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Ly

B

T

50|

40 2 4

1
30

20

dBuW/m

10|

| ! ! Vo . ! ! ! Vo . ! ! [ . |
30M 100M 15 10G 256G
Frequency (Hz)

Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna | Verdict
39.676 3140 | N.A | NA | NA 40.0 N.A 0.0 Vertical PASS
223.516 36.56 | NA | N.A | NA 43.5 N.A 0.0 Vertical PASS
2396.509 81.55 | NA | N.A | 54.0 N.A 54.0 0.0 Vertical | N/A
9418.953 3571 | N.A | N.A | 540 N.A 54.0 0.0 Vertical PASS

(Plot A.2:  30MHz to 25GHz, Antenna Vertical @ 1/4-DQPSK, channel 0)
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Plot for Channel = 39

190DBuV
~No Frequency PeakAp: QP-Limit AV-Limit Quasi-P  Avera-P Result
669K 61.21 DBuV 86.85 - - - -
IHODBE 78.%61.2] DBuV 85.00 -
~
150DBuV \\\\
130DBuV \
N
11 0DBuV
9DDBuV \\\
70DBuV ] |
§ M”Vﬁwm”wmmwwwww
50DBuV
30DBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K30ROK00K 200K 300K 400K S00K00K00800KOKA 2M 3M  4M 5M 6M 7MSMIM OM 20M 30V
(Plot B.0:  9kHz to 30MHz @ 1/4-DQPSK, channel 39)
jele]
3
&0
i
s0-
£ 50 4 s
DE 40 [—11 :
30|
20
10
o
SOIM I 106M o IIG ‘IOIG ‘ 25‘G
Frequency [Hz)
Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
2436.409 8426 | NA | N.A | 54.0 N.A 54.0 0.0 Horizontal | N/A
4865.337 46.63 | NNA | N.A | 54.0 N.A 54.0 0.0 Horizontal | PASS
7334.165 4426 | NNA | N.A | 54.0 N.A 54.0 0.0 Horizontal | PASS
(Plot B.1:  30MHz to 25GHz, Antenna Horizontal @ 1/4-DQPSK, channel 39)
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| ! ! Vo ! ! ! ! Vo . ! ! [ . |
30M 100 15 106G 256G
Frequency (Hz)

Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna | Verdict
63.865 3271 [NNA | N.A | NA 40.0 N.A 0.0 Vertical | PASS
160.623 3499 [NNA | N.A | NA 43.5 N.A 0.0 Vertical | PASS
2436.409 83.81 INNA | N.A | 540 N.A 54.0 0.0 Vertical | N/A
4865.337 37.56 | NNA | N.A | 54.0 N.A 54.0 5.1 Vertical | PASS
7334.165 3856 | NNA | N.A | 54.0 N.A 54.0 103.8 Vertical | PASS

(Plot B.2:  30MHz to 25GHz, Antenna Vertical @ /4-DQPSK, channel 39)
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Plot for Channel = 78

190DBuV
~_No Frequency PeakAp QP-Limit AV-Limit Quasi-P  Avera-P Result
1.55M  60.20 DBuV 77.73 - - - -
DR T25.29 M 60.99 DBuV 85.00 - I = =
'\
N
150DBuV \\\\
130DBuV \
~
11 0DBuV
90DBuV \\\
70DBuV \ 1 5
\¥_\\~ o —\/\/’\/\/'\P/\NW\ W MMMWM“;} i W
50DBuV
3pDBuV
10DBuV
9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K0030CROKA 2M 3M  4M  5M 6M TMSMM OM 20M 30M
(Plot C.0:  9kHz to 30MHz @ 1/4-DQPSK, channel 78)
a0 B
80|
T
50
,E 50|
s 40 1 3
30
204
10|
o
EOIM ‘ I].DCIW'I n llG I1[‘"13 2'.3IG
Frequency (Hz)
Fre. (MHz) | Pk QP AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
199.327 3645 | N.A | NNA [ NA 43.5 N.A 0.0 Horizontal PASS
2476.309 84.55 | NNA | N.A | 540 N.A 54.0 0.0 Horizontal N/A
10022.444 | 3632 | NNA | N.A | 540 N.A 54.0 0.0 Horizontal PASS
(Plot C.1:  30MHz to 25GHz, Antenna Horizontal @ 1/4-DQPSK, channel 78)
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30M 100M 1G 10G 256G

Frequeney (Hz]
Fre. Pk QP AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
(MHz)

63.865 32.15 | NNA | NA | NA 40.0 N.A 0.0 Vertical PASS
2476.309 | 82.36 | NNA | N.A |54.0 N.A 54.0 0.0 Vertical N/A
19184.53 | 3821 | NNA | N.A | 54.0 N.A 54.0 0.0 Vertical PASS

(Plot C.2:  30MHz to 25GHz, Antenna Vertical @ n/4-DQPSK, channel 78)
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2.9.3.3. 8-DPSK Mode:

A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channe | Frequency Fundamental Emission (dBuV/m) Antenna
. Refer to Plot
1 (MHz) PK AV Polarization

) A Hori | Plot A.1

0 2402 83.38 N/ orlz.onta ot
83.81 N/A Vertical PlotA.2
4.1 A Hori | Plot B.1

39 2441 84.15 N/ orlz.onta ot
84.03 N/A Vertical Plot B.2
8 2430 82.26 N/A Horiz.C)ntal Plot C.1
&4.16 N/A Vertical Plot C.2

B. Test Plots for the Whole Measurement Frequency Range:
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Plots for Channel =0

190DBuV
~No Frequency PeakAp. QP-Limit AV-Limit  Quasi-I Avera-P Result
27.05M  61.18 DBuV 85.00 - ! - ~
I70DBE \1\%61.4' DBuV 80.86 - - -
~
150DBuV \\\\
130DBuvV \
~
110DBuV
90DBuV \\\
70DBuV 9 1
— \/\/\/\/\—/\/\/V\m’\ﬂ‘l\m MWJ| 1y 'lF " WWMMM
S0DBuV
30DBuV
10DBuVv
9KIOK 20K 30K 40K 50K 60K70K30R0KO0K 200K 300K 400K S00K00K00800K0OKA 2M 3M  4M SM 6M 7M8MM OM 20M 30M
(Plot A.0:  9kHz to 30MHz (@ 8-DPSK, channel 0)
a0
2
80| T
T
a0
e 50|
">; 3
® 40 1
30
204
10|
o
BOIM ‘ I].DCIW'I n llG I1[‘"13 2'.3IG
Frequency (Hz)
Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
160.623 3653 | NNA [ NA [ NA 43.5 N.A 0.0 Horizontal | PASS
2396.509 8338 | NNA | N.A | 54.0 N.A 54.0 0.0 Horizontal | N/A
7224.439 4226 | N.A | N.A | 54.0 N.A 54.0 0.0 Horizontal | PASS
(Plot A.1:  30MHz to 25GHz, Antenna Horizontal (@ 8-DPSK, channel 0)
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o]

2

B0 T

70+

60

3
‘ESD* .
3
" a0
1

30 |

204

10|

o

EOIM ‘ lOLI"M I Il‘G IlCI’G I 25IG

Frequency (Hz)
Fre. (MHz) | Pk QP AV | Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
63.865 33.10 [ NJA | N.A | NA 40.0 N.A 0.0 Vertical PASS
2396.509 83.81 | N.A | N.A | 54.0 N.A 54.0 0.0 Vertical N/A
4810.474 4831 | N.A | N.A | 54.0 N.A 54.0 0.0 Vertical PASS
(Plot A.2:  30MHz to 25GHz, Antenna Vertical @ 8-DPSK, channel 0)
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Plot for Channel = 39

~No Frequency PeakAp: QP-Limit AV-Limit Quasi-F Avera-P Result
804 K :60.67 DBuV 84.86 — - -
170DBUY 0 M :57.82 DBuV: 85.00 - -
‘7»0\\
150DBuV \\\\
\\
T N RN A b i ﬁz A
(Plot B.0:  9kHz to 30MHz @ 8-DPSK, channel 39)
af 5
B T
70+
o
50
£ i 3
3
B ol
20+
10
N
10
204
SOIM I ZIlDEIPM I ‘1:13 I1[‘"13 2'.3IG
Frequency [Hz)
Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
160.623 3477 | NNA | NA | NA 43.5 N.A 0.0 Horizontal PASS
2436.409 84.15 | NA | N.A | 54.0 N.A 54.0 0.0 Horizontal N/A
19129.676 | 37.15 | N.A | N.A | 54.0 N.A 54.0 0.0 Horizontal PASS
(Plot B.1:  30MHz to 25GHz, Antenna Horizontal @ 8-DPSK, channel 39)
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o] 3

B0

F0

60

ESD* 4

3

" a0

1

30

204

10|

o

30IM ‘ lOLI"M I Il‘G IlCI’G 25IG

Frequency (Hz)
Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP Limit-AV Degree | Antenna | Verdict
63.865 31.86 | NNA | N.A | NA 40.0 N.A 0.0 Vertical | PASS
201.746 3439 |N.A |N.A | NA 43.5 N.A 0.0 Vertical | PASS
2436.409 84.03 | NNA | N.A | 54.0 N.A 54.0 0.0 Vertical | N/A
4865.337 4589 | N.A | N.A | 54.0 N.A 54.0 0.0 Vertical | PASS
(Plot B.2:  30MHz to 25GHz, Antenna Vertical @ 8-DPSK, channel 39)
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Plot for Channel = 78

190DBuV
~_No Frequency PeakAp QP-Limit AV-Limit Quasi-P  Avera-P Result
504 K 59.36 DBuV 89.92 - - - -
LIV ‘28.5{60.6‘ DBuV 85.00 = z - -
T~
150DBuV \\\\
130DBuV \
N
1:110DBuV
90DBuV \\\
70DBuV \ .
1 2
\\\/«\I\/_/\ \/\/\/—Q/xv’ WMMWMWWMWW W WWM
SDDBuV
30DBuV
10DBuVv
9KIOK 20K 30K 40K 50K 60K70K30ROK00K 200K 300K 400K 500K00K00800K0OKA 2M 3M 4M  5M 6M TM8NVPM OM 20M 30M
(Plot C.0:  9kHz to 30MHz @ 8-DPSK, channel 78)
a0
2
80| 7
T
a0
3
c 50 T
® an L
30
204
10|
o
30IM ‘ I].DCIW‘I n llG I I1[‘"13 2'.3IG
Frequency (Hz)
Fre. (MHz) | Pk QP AV | Limit-PK | Limit-QP | Limit-AV | Degree | Antenna Verdict
233.192 37.04 | NNA | N.A | NA 46.0 N.A 0.0 Horizontal | PASS
2476.309 82.26 | NNA | N.A | 54.0 N.A 54.0 0.0 Horizontal | N/A
4975.062 5153 | NNA | N.A | 54.0 N.A 54.0 0.0 Horizontal | PASS
(Plot C.1:  30MHz to 25GHz, Antenna Horizontal @ 8-DPSK, channel 78)
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a0
3
4
80
T0+
60
50
£
3
3 4
40 2
1
30+ i
20+
10+
o-
30|M I I S lOLI'WI I I I ‘ B IIIG I I ‘ ‘ B IlL'I’G I 25|G
Frequency (Hz)

Fre. (MHz) | Pk QP | AV Limit-PK | Limit-QP | Limit-AV | Degree | Antenna | Verdict
63.865 31.65 | NA |N.A | NA 40.0 N.A 0.0 Vertical | PASS
409.776 3559 [NNA |NA | NA 46.0 N.A 0.0 Vertical | PASS
2476.309 84.16 | NNA | N.A | 54.0 N.A 54.0 0.0 Vertical | N/A
7443.890 37.65 | NNA | N.A | 54.0 N.A 54.0 0.0 Vertical | PASS

(Plot C.2:  30MHz to 25GHz, Antenna Vertical @ 8-DPSK, channel 78)
** END OF REPORT **
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