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1.

1.1.

General Information

EUT Description

EUT Type Bluetooth headset

Hardware Version 1.0

Software Version 4.0

EUT supports Radios application | Bluetooth V3.0+EDR

Frequency Range Bluetooth EDR | 2402MHz~2480MHz

Channel Number Bluetooth EDR | 79

Bit Rate of Transmitter Bluetooth EDR | 1/2/3Mbps

Modulation Type Bluetooth EDR | GFSK,mm /4-DQPSK,8DPSK

Antenna Type PCB Antenna

Antenna Gain 2.3dBi

Note 1:

Note 2:

Note 3:

Note 4:

The EUT is a Bluetooth headset, 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 are sponse signal.
c. The other devices receive the response signal and recognize it, then send a connection
command to establish the connection.

d. After the connection establish successfully, the data transmission is beginning. At the
same time, the both devices will shift frequencies in synchronization per a same pseudo
randomly ordered list of hopping frequencies, the hopping rate is1600 times per second. This
device conforms to the criteria in FCC Public Notice DA 00-705.

e. The bandwidth of the receiver, which is set to a fixed width by the software.

Bluetooth signal has 9 packages DH1, DH3, DHS, 3DHI1, 3DH3, 3DHS, 5DHI1, 5SDH3,
SDHS, DHS5 package is largest, we are testing DHS in the document.

Note 5: The EUT is a Bluetooth headset, it contains three models, they are WI-BT551, WI-BT2552

and 15LY16+15E27. They have the same size, appearance and internal structure, and the
only difference is the model number.
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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
Subpart C 2013

Radio Frequency Devices

ANSI C63.10 2009

American National Standard for Testing
Unlicensed Wireless Devices

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

No. | Section in CFR 47 Description Result
1 |15.203 Antenna Requirement PASS
2 | 15.247(a) Number of Hopping Frequency PASS
3 | 15.247(b) Peak Output Power PASS
4 | 15.247(a) 20dB Bandwidth PASS
5 | 15.247(a) Carrier Frequency Separation PASS
6 | 15.247(a) Time of Occupancy (Dwell time) PASS
7 | 15.247(d) Conducted Spurious Emission PASS
8 | 15.247(d) Conducted Band Edge PASS
9 |15.207 Conducted Emission PASS
10 15.209 Rad.iat.ed Band Edges and Spurious PASS

15.2477(c) Emission

Note 1: The tests were performed

DA-00-705.

according to the method of measurements prescribed in

Note 2: The test of Radiated Emission was performed according to the method of measurements
prescribed in ANSI C63.10 2009.
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1.3. Frequency Hopping System Requirements
1.3.1. Standard Applicable

According to FCC Part 15.247(a)(1), The system shall hop to channel frequencies that are selected at
the system hopping rate from a pseudo randomly ordered list of hopping frequencies. Each frequency
must be used equally on the average by each transmitter. The system receivers shall have input
bandwidths that match the hopping channel bandwidths of their corresponding transmitters and shall
shift frequencies in synchronization with the transmitted signals.

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. However, the system, consisting of both the transmitter and the
receiver, must be designed to comply with all of the regulations in this section should the transmitter
be presented with a continuous data (or information) stream. In addition, a system employing short
transmission bursts must comply with the definition of a frequency hopping system and must
distribute its transmissions over the minimum number of hopping channels specified in this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits
the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hopsets to avoid hopping on occupied channels is permitted.
The coordination of frequency hopping systems in any other manner for the express purpose of
avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters is
not permitted.

1.3.2. Frequency Hopping System
This transmitter device is frequency hopping device, and complies with FCC part 15.247 rule.

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a radio
technology called frequency-hopping spread spectrum, which chops up the data being sent and
transmits chunks of it on up to 79 bands (1 MHz each; centred from 2402 to 2480 MHz) in the range
2,400-2,483.5 MHz. The transmitter switches hop frequencies 1,600 times per second to assure a
high degree of data security. All Bluetooth devices participating in a given piconet are synchronized
to the frequency-hopping channel for the piconet. The frequency hopping sequence is determined by
the master's device address and the phase of the hopping sequence (the frequency to hop at a specific
time) is determined by the master's internal clock. Therefore, all slaves in a piconet must know the
master's device address and must synchronize their clocks with the master's clock.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an
effective way for a Bluetooth radio to counteract normal interference. AFH identifies "bad" channels,
where either other wireless devices are interfering with the Bluetooth signal or the Bluetooth signal is
interfering with another device. The AFH-enabled Bluetooth device will then communicate with
other devices within its piconet to share details of any identified bad channels. The devices will then
switch to alternative available "good" channels, away from the areas of interference, thus having no
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impact on the bandwidth used.

This device was tested with a bluetooth system receiver to check that the device maintained hopping
synchronization, and the device complied with these requirements for DA 00-705 and FCC Part
15.247 rule.

1.3.3. EUT Pseudorandom Frequency Hopping Sequence

Pseudorandom Frequency Hopping Sequence Table as below:

Channel: 08, 24, 40, 56, 40, 56, 72, 09, 01, 09, 33, 41, 33, 41, 65, 73, 53, 69, 06, 22, 04, 20, 36, 52,
38, 46, 70, 78,68, 76, 21, 29, 10, 26, 42, 58, 44, 60, 76, 13, 03, 11, 35, 43, 37, 45, 69, 77, 55, 71, 08,
24, 08, 24, 40, 56, 40, 48,72, 01, 72, 01, 25, 33, 12, 28, 44, 60, 42, 58, 74, 11, 05, 13, 37, 45 etc.

The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.

1.4. Facilities and Accreditations
1.4.1. Facilities

CNAS-Lab Code: L1659

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

FCC-Registration No.: 406086

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

IC-Registration No.: 11185A-1

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

1.4.2. Test Environment Conditions

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

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

2.1.1. Applicable Standard

According to FCC 15.203, an intentional radiator shall be designed to ensure that no antenna other
than that furnished by the responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section.

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

2.1.2. Antenna Information

Antenna Category: Internal antenna
An Internal antenna was soldered to the antenna port of EUT via an adaptor cable can’t be removed.

Antenna General Information:
No. EUT Ant. Cat. Gain(dBi)

1 Bluetooth headset PCB 2.3

2.1.3. Result: comply

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

2.2.1. Limit of Number of Hopping Frequency

Frequency hopping systems operating in the 2400MHz to 2483.5MHz bands shall use at

least 15 hopping frequencies.
2.2.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.2.3. Test Setup

i

[]

Spectrum Analyzer

2.2.4. Test Procedure

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW =1% of the span; VBW =RBW, Sweep = auto; Detector function = peak;
Trace = max hold.

6. The number of hopping frequency used is defined as the number of total channel.

7. Record the measurement data derived from spectrum analyzer.
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2.2.5.

Test Results of Number of Hopping Frequency

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:

F M d Ch 1
Test Mode B lctlglziilllc{yz) easNufle;n bersanne Min. Limit Refer to Plot Verdict
GFSK 2400 - 2483.5 79 15 Plot A PASS
1/4-DQPSK | 2400 - 2483.5 79 15 Plot B PASS
8-DPSK 2400 - 2483.5 79 15 Plot C PASS
Test Plots:

®

EBW 100 kH=z Marker 2 [T1 ]

VBW 100 kHz -1.67 dBm
Ref 20 dBm Att 30 dB SWT 10 ms 2.480200000 GHz
20 Offset 1. dB Marker| 1 [T1

-1126 dBm

| 10 401200000 GH
Lo 1 2
10
20
- 30
|60
|- 70
-80
Center 2.441 GH=z 10 MH=Z/ Span 100 MH=

(Plot A: GFSK)
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® RBW 100 kHz
VEW 100 kHz

Ref 20 dBm Att 30 dB SWT 10 ms

Marker

2 [Tl

1

-2.11 dBm
2.475%200000 GH=z

20 Offpet 1. dB

Marker

1 [Tl
-4
401200

12 dBm
a0 &H

ANV ITR AT

20

|40

gl o,

|70

-80

Center 2.441 GHz 10 MH=z/

(Plot B: n/4-DQPSK)

® REW 100 kHz
VBW 100 kHz

Ref 20 dBEm Att 30 dB SWIT 10 ms

Marker

Span 100 MHZ

2 [Tl ]
—2.44 dBm
2.480200000 CHz

20 Offpet 1.5 dB

10

Marker

1 [Tl
-1
402000

86 dBm
00 e

gl et s

i

--20

- 20

|40

IYNLNYY
N

|70

-80

Center 2.441 GHz 10 MHZ/

(Plot C: 8- DPSK)

Span 100 MH=z
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2.3. Peak Output Power
2.3.1. Limit of Peak Output Power

Section 15.247 (b) The maximum peak conducted output power of the intentional radiator
shall not exceed the following: (1) For frequency hopping systems operating in the 2400-2483.5 MHz
band employing at least 75 non-overlapping hopping channels, and all frequency hopping systems in
the 5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz
band 0.125 watts.

Requency hopping systems operating in the 2400-2483.5 MHz band may have hopping chann
el carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hoppi
ng channel, whichever is greater, provided the systems operate with an output power no greater than
125 mW.

2.3.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.3.3. Test Setup

Power Mater AT

2.3.4. Test Procedures

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Measure the conducted output power with cable loss and record the results in the test report.

5. Measure and record the results in the test report.
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2.3.5. Test Result

Frequency Measured Output Limit ‘
Test Mode | Channel Peak Power Verdict
(MHz) (dBm)
(dBm)
0 2402 0.91 PASS
GFSK 39 2441 0.80 PASS
78 2480 0.79 PASS
0 2402 0.47 PASS
/4-DQPSK 39 2441 0.43 30 PASS
78 2480 0.31 PASS
0 2402 -0.07 PASS
8- DPSK 39 2441 -0.03 PASS
78 2480 0.06 PASS
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2.4. 20dB Bandwidth
2.4.1. Definition

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

2.4.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.4.3. Test Setup

Ll

[]

Spectrum Analyzer

2.4.1. Test Procedure

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Use the following spectrum analyzer settings for 20dB Bandwidth measurement.
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.

5. Measure and record the results in the test report.
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2.4.2. Test Results of 20dB Bandwidth

Mode Channel | Frequency (MHz) 20dB Bandwidth (MHz) Refer to Plot
0 2402 1.110 Plot A
GFSK 39 2441 1.110 Plot B
78 2480 1.104 Plot C
0 2402 1.362 Plot D
n/4-DQPSK 39 2441 1.362 Plot E
78 2480 1.368 Plot F
0 2402 1.374 Plot G
8-DPSK 39 2441 1.386 Plot H
78 2480 1.380 Plot I
® RBW 100 kHz Marker 1 [T1 ]
20 Offpet 1.% OB - nde [Ti] 20L00 4B
BW 1l-110000p00 MHZ
} . . 2.&3?1;22 Jﬁﬁ -
B //;H_/\\\ 2.402552000 GHz
|20 ///7 %
Cienter 2.402 GHz 300 kHz/ Span 3 MHz

(Plot A: Channel = 2402 (@ GFSK)

Page 15 of 65



)

Report No.

: SET2015-15643

REW 100 kHz
VBW 300 kHz

Marker

1 [Tl ]

-1.08

dBrm

Ref 20 dBm Att 30 dB SWT 2.5 ms 2.440838000 GHz
20 Offset 1.5 dB ndbB [TfL] 2000 4B
BW 1-110000p00 MH=Z
| 10 Termp 1| [T1 ndBk]
-211L 03 dB
EEE 2f.440442p0o0 GHm
- z
‘ 0 - T=m
D TTT ]
—211L0% dBm
21441552000 GHz
|-10 L
|20 /
|- =0 — ﬂd/fJJ/ \\\\“Nﬂh—
M m
M
|40
50
-¢0
|- 70
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz
(Plot B: Channel = 2441 (@ GFSK)
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.06 dBm
Ref 20 dBm Att 30 dB SWT 2.5 ms 2.479832000 GHz
zo Offpet 1.5 dB nde [T[L] 20400 4B
BW 1l-104000p00 MHZ
10 Temp 1| [T1 ndb)
-204 94 dB
m 2l.479442p00 GHm
- z
‘ = . Tem
= [TI k]
20184 dBm
2. 480546000 GHz
10
E}////r \\\\¥*£2
-zo )]
30 #V“*Mwﬂf” Aﬂ,ﬁ—r// \\ﬂde

—-80

Center 2.48 GHz

300 kHz/

(Plot C: Channel = 2480 @ GFSK)

Span 3 MHz
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RBW 100 kHz Marker 1 [T1 ]

VEW 300 kEHz ~1.63 dBm
Ref 20 dBm Att 30 4B SWT 2.5 ms 2.401832000 GEz
20 Offget 1.5 dB ndE [T zoloo 4B

BW 1362000000 MEz

10 T Tojs 1 ['T‘1 no ]
~21L91 dBm
| 2l.401310000 GEz

-0 TEmpE T Il
v/}\ff'\/\Lﬁ ~21163 dBm
A~ T 2l 402672000 GE=z

|- 10

|50
- 70
~80
Center 2.402 GHz 300 kHz/ Span 3 MHz
(Plot D: Channel = 2402 (@n/4-DQPSK)
EBW 100 kH=z Marker 1 [T1 ]
WBW 300 kH=z -1.61 dPm
Ref 20 dBm Att 30 dB SWT 2.5 ms 2.440632000 GH=z
20 Offket 1.5 dB ndB [TR] 20l 00 4B
BW 1. 362000p00 MHZ
10 Tome 1 [T noEd
—-21.54 dPm
1 2(-440310p00 GH=z
-0 Temps T e ]
_/'\-’/ﬁ/\_ -21|76 dBm
. T~ 2| 441672p00 cHzZ

50

|60

-0

-80

Center 2.441 GHz 300 kHz/ Span 3 MHz

(Plot E: Channel = 2441 (@n/4-DQPSK)
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Center 2.48 GHz 300 kHz/ Span 3 MHz
(Plot F: Channel = 2480 (@n/4-DQPSK)
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.65 dBm
Ref 20 dBm Att 30 dB SWT 2.5 ms 2.402150000 GHz
20 Offfet 1.% dB nds [T[] 20k00 dB
BW  1.374000D00 MHz
| 10 Temp 1] [T1 ndb)
~21L19 dBm
% . N 21401316000 GHz
TEnE [T ]
_f\_,/ﬂ/\_/ —22L00 dBm
A~ RSN 2. 402690p00 GEz

|10 T

50

-80

Center 2.402 GHz 300 kHz/ Span 3 MH=z

(Plot G: Channel = 2402 (@ 8-DPSK)
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® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz ~1.55 dem
Ref 20 dEm Att 30 dB SWT 2.5 ms 2.479832000 GHz
20 offbet 1.} db ndB [TRL] 2000 dB
BW 1368000000 MHz
10 Temp 1] [T1 ncp]
—z1l84 am
2479304000 GE[m
=R | 1 i -
B T=mD [T o]
j\f’v—\/\_ ~21} 56 dBm
. S~ [T~ 2. 480672000 GHz
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50

F-60
-0
-80
Center 2.441 GHz 300 kHz/ Span 3 MHz
(Plot H: Channel = 2441 (@ 8-DPSK)
® EEW 100 kHz Marker 1 [T1 ]
VEW 300 kHz ~1.49 dEm
Ref 20 dbm Att 30 dB SWT 2.5 ms 2.480150000 GHz
20 Offhet 1.5 dB ndB [T[] 20l00 dB
Bw  1[.380000p00 MHzZ
Lo Teme 1| [T1 ndp)
21156 dBm
= . 2l479310p00 cHZ
-0 TemEs TTT IR ]
_/\/_\/'\— ~21/3% aEm
. A~ RN 2| 480690000 GHZ

50

&0

-70

-80

Center 2.48 GHz 300 kHz/

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

Span 3 MHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.53 dBm
Ref 20 dBm Att 30 dB SWT 2.5 ms 2.441156000 GEz
20 Offpet 1.9 dB nds [TL] 20400 dB
BW  1/.386000p00 MHZ
Lo Temp 1| [T1 nckl
-21.98 dB
2l.440310p00 GHm
=3 | 1 i -
B TEmD [T o]
_/Vﬂ ~21|78 dBm
/JV AN 2441696000 GEz
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2.5. Carried Frequency Separation
2.5.1. Limit of Carried Frequency Separation

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. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.5.3. Test Setup

Lale

[]

Spectrum Analyzer

2.5.4. Test Procedure

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels; RBW = 1% of the span;
VBW =RBW; Sweep = auto; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.
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2.5.5. Test Results of Carried Frequency Separation

Frequency (2/3 of 20dB BW) )
Test mod Verdict
e5t moge Separation(MHz) Limits (MHz) eraie
GFSK 1.038 0.740 PASS
1/4-DQPSK 1.038 0.912 PASS
8-DPSK 1.038 0.924 PASS
® RBW 300 kHz Delta 2z [Tl ]
Ref 20 dBm Att 30 dB \S]_V/B}E,T‘f 202 IIEES[Z 1.038008635 SLJ;z
20 Cffpet 1. dB Marker| 1 [T1
-1}57 dBm
=== |, 2

P N NG S N

N

-80

Center 2.441 GHz 300 kHz/ Span 3 MHz

(Plot A: GFSK)
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® REW 300 kHz
VBW 300 kHz

Ref 20 dBm Att 30 dB SWT 2.5 ms

Delta 2

[Tl ]

-0.24 dB
1.038000000 MHZ

20 Offpet 1. dB

10

Marker

1 [Tl

—1f &5 dBm
441000000 GH

10

20

- 60

70

-80

Center 2.441 GHz 300 kHz/

(Plot B: 1/4-DQPSK)

® RBW 300 kHz
VBW 300 kHz

Ref 20 dBm Att 30 dB SWT 2.5 ms

Delta 2

Span 3

[T1 ]
-0

.10

1.038000000

MH=z

B
MHzZ

20 Cffpet 1. dB

10

Marker

1 [Tl
-1
441000

67
0n

dBm

30

50

&0

-70

-80

Center 2.441 GHz 300 kHz/

(Plot C: 8-DPSK)

Span 3 MHz
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2.6. Dwell time
2.6.1. Limit of Dwell Time

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.

2.6.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.6.3. Test Setup

ale

[]

Spectrum Analyzer

2.6.4. Test Procedure

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. 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.

6. Measure and record the results in the test report.
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2.6.5. Test Result
For DHI1 package type:
{Total of Dwell} = {Pulse Time} * (1600 / 2) / {Number of Hopping Frequency} * {Period}
{Period} = 0.4s * {Number of Hopping Frequency}
For DH3 package type:
{Total of Dwell} = {Pulse Time} * (1600 / 4) / {Number of Hopping Frequency} * {Period}
{Period} = 0.4s * {Number of Hopping Frequency}
For DH3 package type:

{Total of Dwell} = {Pulse Time} * (1600 / 6) / {Number of Hopping Frequency} * {Period}

{Period} = 0.4s * {Number of Hopping Frequency}

Modulation Packet Pulse Time Dwell Time .. )
Type Channel (ms) (ms) Limit (ms) | Verdict

DHI1 39 0.39 124.80 PASS

GFSK DH3 39 1.65 264.00 PASS
DHS5 39 2.89 308.27 PASS

DH1 39 0.38 121.60 PASS

n/4-DQPSK DH3 39 1.63 260.80 400 PASS
DHS5 39 2.87 306.13 PASS

DH1 39 0.37 118.40 PASS

8-DPSK DH3 39 1.62 259.20 PASS
DHS5 39 2.88 307.20 PASS
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® REW 1 MHz Delta 3 [T1 ]
VBW 1 MH=z 0.00 dB
Ref 20 dBm Att 30 dB SWT 5 ms 2.510000 ms
20 Offret 1. dB Marker( 1 [T1
—-1}45 dBm
| 10 50.000000 u
Delta B [T1
srap
CLRWR 1 2 3 Upe0 ob
-0 = [S1P I VAV FRN R V]
|-10
|20
|30
|40
50
Mkt A o n | by
|- 70
-80

Center 2.441 GHz

500 nus/

39 Channel (@ DH1

® EBW 1 MHz Delta 3 [T1 ]
VBW 1 MHz 0.03 dB
Ref 20 dBm Att 30 dB SWT 5 ms 2.510000 ms
20 Offset 1. Marker| 1 [T1
—-1}41 dBm
|10 o0Q. 000000 p
Delta P [T1
L £4 : é 23 de
cLRWR 1 2 3
-0 I ol
-
10
-20
-30
|- 40
|- 50
] |!’\.ﬂ}w|,ﬂl| Yo Mﬂmv.mw\ W
-¢eo
70
-80

Center 2.441 GHz

500 nus/

39 Channel (@ DH3
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® REW 1 MHz Delta 3 [T1 ]
VBW 1 MH=z -0.17 dB
Ref 20 dBm Att 30 4B SWT 10 ms 4.990000 ms
20 Offret 1. dB Marker| 1 [T1
—-1f41 dBm
| 10 1.450000 m
Delta g [T1
o [ g) 19 dB
c LW RY N 1 2 3 E
h Py A=EN! T
10
|20
|30
|40
50
-¢0
|- 70
-80
Center 2.441 GH=z 1 ms/
39 Channel (@ DHS5
® RBW 1 MHz Delta 3 [T1 ]
VBW 1 MHz -0.01 B
Ref 20 dBm ALt 30 dB SWT % ms 2.%10000 ms
20 Offpet 1. dB Marker| 1 [T1
-1{32 dBm
10 10000000 1
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L= 0L20 4B
cz=v=) I 3
\ e EEU.000p00 1S
-10
-20
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|-—-40
|- 50
-70
-80
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® REW 1 MHz
VBW 1 MH=z

Delta 3 [Tl ]

0.02 &B
Ref 20 dBm Att 30 dB SWT 5 ms 2.510000 ms
20 offpet 1. dB Marker| 1 [T1
-1{43 dBm
10 BO00 000000 4
Delta P [T1 ]
P
[, 1 g I St
A L BREReTS) A LAVANRi 1
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R-30
H-40
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<§§> RBW 1 MHz
VBW 1 MHz

Delta 2 [T1 ]

0.10 dB

Ref 20 dBm Att 30 dB SWT 10 ms 2.870000 ms
20 Offpet 1. dB Marker| 1 [T1
-1{39 dBm
| 10 1440000 1m
Delta [ [T1 ]
L= -0f0l1 dB
=T |, 1 2 3
o e S T
-10
-20
-30
|-—-40
|- 50
|--60
|70
-80
Center 2.441 GHz 1l ms/

39 Channel @ 2DH5
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® RBW 1 MHz Delta 3 [T1 ]
VBW 1 MHz —-0.02 dB
Ref 20 dBm Att 30 dB SWT 5 ms 2.500000 ms
20 offget 1. dB Marker| 1 [T1
-1{48 dBm
10 B20.000000 1
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® RBW 1 MH=z Delta 3 [T1 ]
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-1{46 dBm
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L Y 020 dB
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® RBW 1 MH=z Delta 3 [T1 ]
VBW 1 MHz 0.01 4B
Ref 20 dBm Att 30 dB SWT 10 ms 5.010000 ms
20 Offypet 1. dB Marker| 1 [T1
-1} 46 dBm
| 10 1.100000 m
Delta 2 [T1 ]
P
= 2 0Le7 4B
., 1 3 e
T T W T W AN AN AN o
10
- 20
- 20
- 40
50
60
|70
-80
Center 2.441 GHz 1 ms/

39 Channel @ 3DH5
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2.7. Conducted Spurious Emissions

2.7.1. Limit of Spurious Emission

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio
frequency power shall be at least 20 dB below the highest level of the radiated power. In addition,
radiated emissions which fall in the restricted bands must also comply with the radiated emission
limits.

2.7.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.7.3. Test Setup

L

(]

Spectrum Analyzer EuT

2.7.4. Test Procedure
1. The testing follows the guidelines in Spurious RF Conducted Emissions of FCC Public Notice

DA 00-705 Measurement Guidelines

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for each measurement.
3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Set RBW =100 kHz, VBW = 300 kHz, scan up through 10th harmonic. All harmonics / spurs
must be at least 20 dB down from the highest emission level within the authorized band as

measured with a 100 kHz RBW.

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
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2.7.5. Test Result
® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -47.5%7 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 758.240000000 MHZ
20 offpet 1. [el:] Marker| 1 [T1
-49L23 dBm
| 10 IS 0000oN0n ME
Marker| 2 [Tl
% -49L153 dBm
o 449 04000000 MHZ
D1 —-2.01 dBm =
Marker| 3 [T1
1o -48L04 dBm
6061680000000 MHZ
|--z0
D2z —22.01 dPm
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1 2 J :
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® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kH=z -42.43 dBm
Ref 20 dBm Att 30 dB SWT 2.4 s 23.080000000 GHz
20 Offpet 1. dB Marker| 1 [T1
—-2{ 01 dBm
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Marker| 2 [T]4.2 -
- m
= |,
D1 —2.01 abm 4T TUPUT CHZ
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| 40 3 4
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|--c0
|--70
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Start 1 GH=z 2.4 GHz/ Stop 25 GH=z

Low Channel 1GHz to 25GHz @ GFSK Mode
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® EBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -4%.02 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 941.800000000 MHZ
2o Offpet 1 dB Marker| 1 [T1
—43198 dBm
|10 et 0000000 ME
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® REBW 100 kHz Marker 4 [T1 ]
VBW 300 kH=z -48.63 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 924.340000000 MHZ
20 Offret 1. dB Marker| 1 [T1
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REW 100 kHz Markesr 4 [T1 ]
VBW 300 kH=z -45.08 dBm
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® REW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -49.17 dBm
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REW 100 kHz
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RBW 100 kH=z Marker 4 [T1 ]
VBW 300 kHz -48.87 dBm
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RBW 100 kHz Marker 4 [T1 ]
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RBW 100 kHz Marker 4 [T1 ]
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2.8. Conducted Band Edge
2.8.1. Limit of Band Edges

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio
frequency power shall be at least 20 dB below the highest level of the radiated power. In addition,
radiated emissions which fall in the restricted bands must also comply with the radiated emission
limits.
2.8.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.8.3. Test Setup

Spectrum Analyzer

2.8.4. Test Procedure

1. The testing follows the guidelines in Band-edge Compliance of RF Conducted Emissions of
FCC Public Notice DA 00-705 Measurement Guidelines.
2. Set to the maximum power setting and enable the EUT transmit continuously.

3. Set RBW = 100kHz (=1% span=10MHz ), VBW = 300kHz (=RBW). Band edge emissions
must be at least 20 dB down from the highest emission level within the authorized band as
measured with a 100kHz RBW. The attenuation shall be 30 dB instead of 20 dB when RMS

conducted output power procedure is used.
4. Enable hopping function of the EUT and then repeat step 2. and 3.

5. Measure and record the results in the test report.
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2.8.5. Test Results of Conducted Band Edge

Band edge — Conducted (Un-hopping)

® RBW 100 kHz Marker 2 [T1 ]
WBW 300 kHz -43.91 dBm
Ref 20 dBm Att 30 B SWT 10 ms 2.397232000 GHz
20 Cffypet 1. dB Marker| 1 [|T1
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|70
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Low Band Edge Plot on channel 0 @ GFSK
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kH=z —-47.09 dBm
Ref 20 dBm Att 30 dB SWT 5 ms 2.50897¢6000 GH=z
20 Offpet L. dB Marker| 1 [T1
-1}07 <Bm
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R :
o r\ T I 07 dEm
——10/ \
AL '\ T =P T.U7 dfm
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o AW
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l-s0 AAL g by g I N 1 WP AP W P Y N J.ITA
W hdl R L% - U Ld Aaniih et adh” o L VY Vo v
|-50
70
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Fl
-80
Start 2.478 GHz 3.2 MHZ/ Stop 2.51 GHz

High Band Edge Plot on channel 78 @ GFSK
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High Band Edge Plot on channel 78 @n/4-DQPSK

® EBW 100 kHz Marker 2 [T1 ]
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Band edge - Conducted (hopping)
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High Band Edge Plot on channel 78 @ GFSK
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® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -48.49 dBm

Ref 20 dBm ALt 30 dB SWT 10 ms 2.358360000 GHz
20 Cffpet 1. dB Marker| 1 [T1
—4126 giBm
| 10 402120000 GH
0 T
D1 —4.2/6 dBm ¥
|10
-20
D2 —24.26 dpm
- 30
-40
2
e i T e T b Aol
-0
70
FZ
Fl
-80
Start 2.31 GHz $.4 MHz/ Stop 2.404 GHz

Low Band Edge Plot on channel 0 @n/4-DQPSK

RBW 100 kH=z
VBW 300 kHz

Marker 2 [T1 ]
-47.82 dBm

Ref 20 dBm Att 30 dB SWT 5 ms 2.501616000 GH=z
z0 Cffpet L dp Marker| 1 [T1
2120 dBm

1o 420112000 =
= [ I

M D1 -2|.2| dBm

F=10 \

20 1

‘ DZ| 2.2 dB
30 ‘
| a0 ]
W 2
| _so "JJ- LA bt IActpr " " A Al ne Al
e A N i dg ol A= R A gy AR
60
-70
F2
Fl
-80
Start 2.478 GHz 3.2 MHzZ/ Stop 2.51 GHz

High Band Edge Plot on channel 0 @n/4-DQPSK

Page 45 of 65




)

CIC

€

Report No.: SET2015-15643

High Band Edge Plot on channel 0 @8-DPSK
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2.9. Conducted Emission

2.9.1. Limit of Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies

within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

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

2.9.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.9.3. Test Setup

[ e e e
| Hon-conductive table —I
| |
| Rear of EUT te be fluzhed |
I with rear of table top l
| #1
I
|
| — I
I bo EUT I
| L Ll [ I i cmto
| Receiver / I grournd
| 5001 RF Cable 80c HI : plane
! |
| | 1
| 2 |
| A
| ) :
| 1
| AMH |
| (LISH} |
I I
I I
| - - | .
[ - ) 3ch [ -~
I e Bonded to horizomtal 4 om to vertical b
|- ground plane reference plane I .
- ] s
AMH = Arfificial mains network (LISH)
AE = A=ssociated equipment a

EUT = Equipment under test
I5H - Impedance stabilization network

Swstem Simulator
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2.9.4. Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least
80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 micrometry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =

9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector

and Quasi-Peak Detector Function respectively.

2.9.3. Test Results of Conducted Emission

The EUT configuration of the emission tests is Bluetooth Link + USB Cable (Charging from
Adapter).
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100

904

B0+
10+
604
Lavalindg
504

FCCVoltage Tasi
204000 1H: 271500 18 627.000 LH=
51.175481 47 38EdB1 43 7434B1

o Ve

40 T AV LR I;J 'ﬂﬁh’uﬁ

30+ it ""M““ '* | lilllﬂ“

20}

10+

150 . 300 400 500 _I_B{Iﬂ M W M AN SM 6 _r 8 10M M 30

Frequency-n Hz
(Plot A: L Phase)
Conducted Disturbance at Mains Terminals
L Test Data
QP AV
.. Measurement .. Measurement
Frequency Limits Value Frequency Limits Value
u u
MH dBuv MH dBuVv
(MHz) (dBpv) B (MHz) | (dBpV) By
0.204 63.4 51.175 0.204 53.4 42.30
0.272 61.1 47.388 0.272 51.1 36.52
0.627 56.0 43.743 0.627 46 32.33
L Test Curve
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FCCVoltage Tast
100
a0
4 204.000kH:z 267.000°kH: 618,000 kH:
go L 33.8194B] 47.732dB]1 44 507481
fLIE S

0+

40147410

&0 _\ FOC-13C{lass B-Voltage-on Mains{F

Lavalin 4Bl ?’
i

S 1" Wy kot : gire=e

204
10+
1501 _I 300 400 500 _I_E{Iﬂ M I 3N AN SM6 _r 8 10M 20M 30M
Frequency-in Hz
(Plot B: N Phase)
Conducted Disturbance at Mains Terminals
N Test Data
QP AV
.. Measurement .. Measurement
Frequency Limits Value Frequency Limits Value
u u
MH dBuv MH dBuVv
(MHz) (dBuV) (dBpV) (MHz) (dBuY) (dBpv)
0.204 63.4 53.819 0.204 534 44 .32
0.267 61.2 47.732 0.267 51.2 37.88
0.618 56.0 44.507 0.618 46 33.48
N Test Curve

Test Result: PASS
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2.10. Radiated Band Edges and Spurious Emission
2.10.1. Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all
harmonics/spurious must be at least 20 dB below the highest emission level within the authorized
band. In addition, radiated emissions which fall in the restricted bands must also comply with the
FCC section 15.209 limits as below.

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

2.10.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.
2.10.3. Test Setup

1) For radiated emissions from 9kHz to 30MHz

Turmn Table+

T E
0
i

= 80cm :‘.!

e
e

Test Antenna Receivers —{ Preamplifier+
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2) For radiated emissions from 30MHz to1GHz

Test Antenna+

= 1m ... 4m =

[
+
Gy

e |

Tum Table«

e L
ey

Eeceivers — Preamplifiers

3) For radiated emissions above 1GHz

AN
oy

Receivers —{ Preamplifier+
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2.10.4. Test Procedure

1

5.
6.

. The testing follows the guidelines in Spurious Radiated Emissions of FCC Public Notice DA

00-705 Measurement Guidelines.

. The EUT was placed on a turntable with 0.8 meter above ground.

. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the

top of a variable height antenna tower.

. For each suspected emission, the EUT was arranged to its worst case and then tune the

Antenna tower (from 1 m to 4 m) and turntable (from 0 degree to 360 degrees) to find the
maximum reading. A pre-amp and a high pass filter are used for the test in order to get better
signal level to comply with the guidelines.

Set to the maximum power setting and enable the EUT transmit continuously.

Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;

(2) Set RBW=100 kHz for f < 1 GHz, RBW=1MHz for f>1GHz ; VBW =RBW; Sweep = auto;
Detector function = peak; Trace = max hold for peak

(3) For average measurement: use duty cycle correction factor method per 15.35(c).

7.
8.

Duty cycle = On time/100 milliseconds

On time = N;*L{+Ny*L,+...+N,.; *LN,.;+Nn*Ln

Where N is number of type 1 pulses, L1 is length of type 1 pulses, etc.

Average Emission Level = Peak Emission Level + 20*log(Duty cycle)

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

All modes (three orthogonal orientations) of operation were investigated and the worst-case
emissions are reported.
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For 9 KHz to 30 MHz

value has no need to be reported.

For 30MHz to 1000MHz

2.10.5. Test Results of Radiated Band Edge and Spurious Emission

The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible

Marker: 30 MHz 30.67 dBpV/m
Level [dBuV/m]
80
70
60
50
40
ek
M‘“’LW
” A P WA N Sl s
\ s~
20 LN
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
MES V
LIM FCC F CI.B 3m Field Strength QP Limit
Antenna
Frequency QuasiPeak Bandwidth heiah Limit
eight .
(MHz) (dBuV/m) (kHz) (dBuV/m) Antenna Verdict
(cm)
30.00 30.67 120.000 100.0 40.0 Vertical Pass
361.52 39.49 120.000 100.0 46.0 Vertical Pass

(Plot A: 30MHz to 1GHz, Antenna Vertical)
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Marker: 196.84 MHz 35.14 dBpuV/m
Level [dBuV/m]
80
70
60
50
J
40 M ijL Ww”
/\\r\ VNN ANHMM«J‘NMW
30 \/\,\/ w WA
20 “ade
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
MES H
LIM FCCF CLB3m Field Strength QP Limit
Frequency QuasiPeak Bandwidth | Antenna height Limit
(MHz) (dBy V/m) (kHz) (cm) (dBy V/im) Antenna Verdict
195.84 38.42 120.000 100.0 43.5 Horizontal Pass
361.52 39.57 120.000 100.0 46.0 Horizontal Pass

(Plot B: 30MHz to 1GHz, Antenna Horizontal)
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For 1GHz to 25 GHz

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (GFSK-2402MHz)
Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 56.70 | PK 74.0 -17.30 1.01H 228 24.50 32.20
2 2390.00 | 43.50 | AV 54.0 -10.50 1.01H 228 11.30 32.20
3 *2402.00 |106.60| PK / / 1.03 H 112 74.40 32.20
4 *2402.00 |105.80| AV / / 1.03 H 112 73.60 32.20
5 4804.00 | 50.50 | PK 74.00 -23.50 1.00H 254 45.20 5.30
6 4804.00 | 42.80 | AV 54.00 -11.20 1.00H 254 37.50 5.30
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (GFSK-2402MHz)
Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 56.90 | PK 74.0 -17.10 .11V 228 24.70 32.20
2 2390.00 | 44.30 | AV 54.0 -9.70 L.11V 228 12.10 32.20
3 *¥2402.00 | 107.10| PK / / 1.09V 112 74.90 32.20
4 *2402.00 | 107.60 | AV / / 1.03V 112 75.40 32.20
5 4804.00 | 51.40 | PK 74.00 -22.60 121V 254 46.10 5.30
6 4804.00 | 43.70 | AV 54.00 -10.30 121V 254 38.40 5.30
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (GFSK_2441MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2441.00 | 107.80| PK / / 1.01H 210 75.60 32.20
2 *2441.00 | 106.70| AV / / 1.01H 210 74.50 32.20
3 4882.00 | 54.50 | PK 74.00 -19.50 1.03H 272 49.20 5.30
4 4882.00 43.6 | AV 54.00 -10.40 1.03 H 272 38.30 5.30

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M

(GFSK_2441MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2441.00 |108.40| PK / / 1.09V 112 76.20 32.20
2 *2441.00 |106.10| AV / / 1.09V 112 73.90 32.20
3 4884.00 | 55.50 | PK 74.00 -18.50 121V 254 50.20 5.30
4 4884.00 | 42.80 | AV 54.00 -11.20 121V 254 37.50 5.30
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (GFSK _2480MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2480.00 | 108.00| PK / / 1.05H 215 75.70 32.30
2 *2480.00 | 106.50| AV / / 1.05H 215 74.20 32.30
3 2483.50 | 56.80 | PK 74.0 -17.20 1.OSH 211 24.40 32.40
4 2483.50 | 45.20 | AV 54.0 -8.80 1.05H 211 12.80 32.40
5 4960.00 | 52.20 | PK 74.0 -21.80 1.45H 320 46.70 5.50
6 4960.00 | 45.10 | AV 54.0 -8.90 145H 320 39.60 5.50
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (GFSK _2480MHz)
Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2480.00 |109.10| PK / / 1.05V 174 76.80 32.30
2 *2480.00 | 107.80| AV / / 1.05V 174 75.50 32.30
3 2483.50 | 56.30 | PK 74.0 -17.70 1.05V 177 23.90 32.40
4 2483.50 | 45.90 | AV 54.0 -8.10 1.05V 177 13.50 32.40
5 4960.00 | 53.70 | PK 74.0 -20.30 145V 201 48.20 5.50
6 4960.00 | 42.60 | AV 54.0 -11.40 145V 201 37.10 5.50

Page 58 of 65




e

Report No.: SET2015-15643

ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (7/4-DQPSK -2402MHz)

Emssion L . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 57.30 | PK 74.0 -16.70 1.01 H 228 25.10 32.20
2 2390.00 | 43.70 | AV 54.0 -10.30 1.01 H 228 11.40 32.20
3 *2402.00 |107.70| PK / / 1.03H 112 75.50 32.20
4 *2402.00 |106.50| AV / / 1.03H 112 74.30 32.20
5 4804.00 | 52.80 | PK 74.00 -21.2 1.00 H 254 47.50 5.30
6 4804.00 | 44.30 | AV 54.00 -9.70 1.00H 254 39.00 5.30

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (#/4-DQPSK -2402MHz)

Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 56.70 | PK 74.0 -17.30 1.11V 228 24.50 32.20
2 2390.00 | 43.30 | AV 54.0 -10.70 1.11V 228 12.10 32.20
3 *2402.00 | 1084 | PK / / 1.09V 112 76.20 32.20
4 *2402.00 | 107.3 | AV / / 1.03V 112 75.10 32.20
5 4804.00 | 54.10 | PK 74.00 -19.90 121V 254 48.80 5.30
6 4804.00 | 43.40 | AV 54.00 -10.60 121V 254 38.10 5.30
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (n/4-DQPSK _2441MHz)
Emssion L . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2441.00 |108.60| PK / / 1.01 H 210 76.40 32.20
2 *2441.00 | 107.90| AV / / 1.01 H 210 75.70 32.20
3 4882.00 | 53.20 | PK 74.00 -19.80 1.03H 272 47.90 5.30
4 4882.00 | 40.80 | AV 54.00 -13.20 1.03H 272 35.50 5.30
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (n/4-DQPSK _2441MHz)
Emssion o ] Antenna Table Raw Correction
Frequency Limit Margin )
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2441.00 |109.40| PK / / 1.09V 112 77.20 32.20
2 *2441.00 | 107.30| AV / / 1.09V 112 75.10 32.20
3 4884.00 | 53.60 | PK 74.00 -20.40 1.21V 254 48.30 5.30
4 4884.00 | 41.80 | AV 54.00 -12.20 121V 254 36.50 5.30
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3 M (n/4-DQPSK _2480MHz)
Emssion L . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2480.00 |108.40| PK / / 1.05H 215 76.10 32.30
2 *2480.00 | 107.60| AV / / 1.05H 215 75.30 32.30
3 2483.50 | 57.10 | PK 74.0 -16.90 1.05H 211 24.70 32.40
4 2483.50 | 43.20 | AV 54.0 -10.80 1.05H 211 10.80 32.40
5 4960.00 | 52.00 | PK 74.0 -22.00 1.45H 320 46.50 5.50
6 4960.00 | 44.30 | AV 54.0 -9.70 145H 320 38.80 5.50
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (n/4-DQPSK _2480MHz)
Emssion o . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2480.00 |109.80| PK / / 1.05V 174 77.50 32.30
2 *2480.00 |106.40| AV / / 1.05V 174 74.10 32.30
3 2483.50 | 55.80 | PK 74.0 -18.20 1.05V 177 23.40 32.40
4 2483.50 | 43.90 | AV 54.0 -10.10 1.05V 177 11.50 32.40
5 4960.00 | 53.80 | PK 74.0 -20.20 145V 201 48.30 5.50
6 4960.00 | 44.60 | AV 54.0 -9.40 145V 201 39.10 5.50
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (8-DPSK -2402MHz)
Emssion L . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 | 55.30 | PK 74.0 -18.70 1.01 H 228 23.10 32.20
2 2390.00 | 44.60 | AV 54.0 -9.40 1.01 H 228 12.40 32.20
3 *2402.00 |109.70| PK / / 1.03H 112 77.50 32.20
4 *2402.00 |108.30| AV / / 1.03H 112 76.10 32.20
5 4804.00 | 52.50 | PK 74.00 -21.50 1.00H 254 47.20 5.30
6 4804.00 | 45.40 | AV 54.00 -8.60 1.00H 254 40.10 5.30
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (8-DPSK -2402MHz)
Emssion o ) Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 2390.00 | 56.40 | PK 74.0 -17.60 .11V 228 24.20 32.20
2 2390.00 | 44.00 | AV 54.0 -10.00 1.11V 228 11.80 32.20
3 *2402.00 |109.10| PK / / 1.09V 112 76.90 32.20
4 *2402.00 |109.60| AV / / 1.03V 112 77.40 32.20
5 4804.00 | 53.40 | PK 74.00 -20.60 121V 254 48.10 5.30
6 4804.00 | 44.70 | AV 54.00 -9.30 121V 254 39.40 5.30
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (8-DPSK _2441MHz)
Emssion L . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2441.00 | 107.60 | PK / / 1.01 H 210 75.40 32.20
2 *2441.00 | 106.70 | AV / / 1.01 H 210 74.50 32.20
3 4882.00 | 53.40 | PK 74.00 -20.60 1.03H 272 48.10 5.30
4 4882.00 | 45.10 | AV 54.00 -8.90 1.03H 272 39.80 5.30
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (8-DQPSK _2441MHz)
Emssion o ] Antenna Table Raw Correction
Frequency Limit Margin )
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2441.00 | 108.30| PK / / 1.09V 112 76.10 32.20
2 *2441.00 |106.10| AV / / 1.09V 112 73.90 32.20
3 4884.00 | 54.80 | PK 74.00 -17.2 1.21V 254 49.50 5.30
4 4884.00 | 43.90 | AV 54.00 -10.5 1.21V 254 38.60 5.30
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (8-DPSK _2480MHz)
Emssion L . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2480.00 |110.20| PK / / 1.05H 215 77.90 32.30
2 *2480.00 | 107.80| AV / / 1.05H 215 75.50 32.30
3 2483.50 | 57.60 | PK 74.0 -16.40 1.05H 211 25.20 32.40
4 2483.50 | 44.70 | AV 54.0 -9.30 1.05H 211 12.30 32.40
5 4960.00 | 54.60 | PK 74.0 -19.40 145H 320 49.10 5.50
6 4960.00 | 41.70 | AV 54.0 -12.30 145H 320 36.20 5.50
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (8-DPSK _2480MHz)
Emssion o . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) (dBuV/m) (dB/m)
1 *2480.00 |109.10| PK / / 1.05V 174 76.80 32.30
2 *2480.00 | 109.70| AV / / 1.05V 174 77.40 32.30
3 2483.50 | 57.20 | PK 74.0 -16.80 1.05V 177 24.80 32.40
4 2483.50 | 43.90 | AV 54.0 -10.10 1.05V 177 11.50 32.40
5 4960.00 | 5490 | PK 74.0 -19.10 145V 201 49.40 5.50
6 4960.00 | 42.80 | AV 54.0 -11.20 145V 201 37.30 5.50
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB)
- Pre-Amplifier Factor(dB)

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

4. Margin value = Emission Level - Limit value

5." *": Fundamental frequency.
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3. List of measuring equipment
Description Manufacturer Model Serial No. Test Date Due Date Remark
EMI Test .
] R&S ESIB26 A0304218 2015.06.02 2016.06.01 Radiation
Receiver
Full-Anechoic 12.8m*6.8m* o
Albatross A0412372 2015.01.05 2016.01.04 Radiation
Chamber 6.4m
Loop Antenna | Schwarz beck HFH2-72 100047 2015.06.02 2016.06.01 Radiation
Bilog Antenna | Schwarzbeck | VULB 9163 9163-274 2015.06.02 2016.06.01 Radiation
Double ridge o
R&S HF906 100150 2015.06.02 2016.06.01 Radiation
horn antenna
Ultra-wideban
R&S HL562 100089 2015.06.02 2016.06.01 Radiation
d antenna
Test Antenna —
Horn ETS 3160-09 A0902607 2015.06.02 2016.06.01 Radiation
(18-25GHz)
Amplifier o
R&S PAP-0203H 22018 2015.06.02 2016.06.01 Radiation
20M~3GHz
. MITEQ
Ampilier o
R&S AFS42-00101 25-S-42 2015.06.02 2016.06.01 Radiation
1G~18GHz
800
Ampilier JS42-180026 o
R&S 12111.0980.00 | 2015.06.02 2016.06.01 Radiation
18G~40GHz 00-28-5A
Spectrum
R&S FSP40 1164.4391.40 2015.07.07 2016.07.06 Conducted
Analyzer
Power Meter R&S NRVS 1020.1809.02 2015.06.02 2016.06.01 Conducted
Power
R&S NRV-74 823.3618.03 2015.06.02 2016.06.01 Conducted
Sensor
ROHDE&SC
LISN ESH2-75 A0304221 2015.06.02 2016.06.01 Conducted
HWARZ
Test
. R&S ESCS30 A0304260 2015.06.02 2016.06.01 Conducted
Receiver
SUCOFLEX o
Cable SUNHNER 100 / 2015.06.02 2016.06.01 Radiation
SUCOFLEX o
Cable SUNHNER 104 / 2015.06.02 2016.06.01 Radiation

** END OF REPORT **
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