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1. General Information

1.1 Applicant

TRIMBLE EUROPE B.V.
European Regional Fulfilment Centre
Meerheide, 45

5521DZ Eersel

THE NETHERLANDS

1.2 Manufacturer

TRIMBLE EUROPE B.V.
European Regional Fulfilment Centre
Meerheide, 45

5521DZ Eersel

THE NETHERLANDS

1.3 Description of EUT

EUT Name......cccccoceervreennnennn : Rugged Smart Phone

Model Name..........ccccueenneee . MobileMapper50 WiFi

Brand Name..........c..ccueenneenn. . Spectra Precision

Trade Name .........cccceevenene. : Spectra Precision

Hardware Version................. : MMS50.WiFi_V1.0

Software Version .................. : MM50.WiFi.16.22.11

Bluetooth Version................. . 4.0 BRtEDR

Modulation Type .................. : gﬁiingFSK(lepS)’ [1/4-DQPSK(EDR 2Mbps), 8-DPSK(EDR
Frequency Range.................. . 2.402GHz - 2.480GHz (at interval of 1MHz)
Channel Number................... 79

EUT Stage ....cccovvevveeiiennn : Production Unit

Antenna Type......ccccevvuveennneen. : ABS Frame and FPC antenna

Antenna Gain...........cccceeneen. . 0.44 dBi

NOTE 1:

The EUT is a Smart Phone. The EUT 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 manufacture.
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2.1

2.2

2.3

Facilities and Accreditations

Test Facility

Shanghai Skylabs Co., Ltd. Skylabs Laboratory 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 L6644. A 9*6*6(m) fully anechoic
chamber was used for the radiated spurious emissions test.

Environmental Conditions

Ambient temperature: 15~35°C
Relative humidity: 30~60%
Atmosphere pressure: 86-106kPa

Measurement Uncertainty

The uncertainty is calculated using the methods suggested in the "Guide to the Expression of
Uncertainty in Measurement" (GUM) published by ISO.

Uncertainty of Conducted Emission: £1.76dB

Uncertainty of Radiated Emission: +3.16dB
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2.4 List of Equipments Used

Description Manufacturer Model Serial No. Cal. Date Cal. Due
Service Simulator Anritsu MTS8852A 6K00002788 2015.9.22 lyear
Spectrum Analyzer R&S FSU26 200880 2016.2.25 lyear
Power Splitter Weinschel 1506A NW521 (n.a.) (n.a.)
Power Splitter Mini-Circuits ZFRSC-183-S+ | 765001016 (n.a.) (n.a.)
Attenuator 1 Resnet 10dB (n.a.) (n.a.) (n.a.)
Attenuator 2 Resnet 3dB (n.a.) (n.a.) (n.a.)
Power supplier NF ES2000S 9087735 2015.9.25 lyear
Full/Semi-Anechoie

CHENGYU 9.2x6.25%6.15m | SAR 2015.9.14 | 3year
Chamber
EMI Test Receiver R&S ESCI7 100787 2016.2.55 lyear
Antenna R&S HL562 100385 2016.6.16 lyear
Antenna R&S HF906 100565 2016.6.16 lyear
LISN TESEQ NNB 51 33285 2016.2.25 lyear
Personal Computer HP (n.a.) (n.a.) (n.a.) (n.a.)
Test Antenna-Horn Schwarzbeck BBHA9170 BBHA91970171 | 2015.9.22 lyear
Test Antenna-Horn Schwarzbeck BBHA 9120D 9120D-1033 2015.7.25 lyear
Test Antenna-Log Schwarzbeck VULB 9163 9163-561 2015.9.25 lyear
Test Antenna-Loop Rohde&Schwarz HFH2-Z2 860004/001 2015.9.22 lyear
Temporary Antenna

Farpu SMA-K (n.a.) (n.a.) (n.a.)
Connector
RF Cable (n.a.) (n.a.) (n.a.) (n.a.) (n.a.)
NOTE:

Equipments listed above have been calibrated and are in the period of validation.
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3.

Test Standards and Results

According to the specifications of the manufacturer, the EUT must comply with the requirements of

the following standards:
« FCC Part 15 Subpart C §15.247

o« ANSIC63.10-2013

« FCC Public Notice DA 00-705
o INDUSTRY CANADA RSS 247 Issue 1
« INDUSTRY CANADA RSS GEN Issue 4

Remark:

1.

All test items were verified and recorded according to the standards and without any deviation

during the test.

This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.

Test items and the results are as bellow:

No FCC Rules IC Rules Test Type Limits Result
Number of Hoppi
1 15247(a)(1) | RSS-2475.1(4) | TOSTOLTOPPIE [ 5 450 PASS
Frequency
2 15.247(b)(1) RSS-247 5.4(2) | Peak Output Power <0.125W PASS
3 15.247(a)(1) RSS-247 5.1(1) 20dB Bandwidth NA PASS
Carrier Frequency >2/3 of 20dB
4 15.247(a)(1 RSS-247 5.1(2 PASS
@(1) @ Separation BW
Time of Occupancy <0.4sec in
5 15.247(a)(1 RSS-247 5.1(4 PASS
@(1) @) (Dwell time) 31.6sec period
RSS-247 5.5 Conducted Spurious
<
6 15.247(d) RSS-GEN 8.10 Emission 20dB PASS
RSS-247 5.5
15.24 Band E <20dB PA
7 5.247(d) RSS-GEN 8.10 and Edge <20d SS
8 15.207 RSS-GEN 8.8 | Conducted Emission 15.207(a) PASS
RSS-2475.5 . . 15.209(a) &
9 15.247(d Radiated E PASS
O RSS-GEN 8.9 adiated BIIssion 15.247(d)
15.203 Antenna
10 RSS-GEN 8.3 N/A PASS
&15.247(b) Requirement
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4. Test Conditions Setting

The EUT has been associated with peripherals pursuant to ANSI C63.10-2013 and configuration
operated in a manner tended to maximize its emission characteristics in a typical application.

Frequency range investigated: conduction (150 kHz to 30 MHz), radiation (9 kHz to the 10th harmonic

of the highest fundamental frequency or to 40 GHz, whichever is lower).

Pre-scanned tests were conducted to determine the final configuration from all possible combinations.

The following tables are showing the test modes as the worst cases and recorded in this report.

TEST MODE
BT Data Rate / _ AC Conducted
) Conducted Mode Radiated Mode o
Modulation Emission
Channel 00 2402 MHz | Channel 00 2402 MHz
Bluet(g’Fﬂ;;{Mbp > | Channel 39 2441 MHz | Channel 39 2441 MHz
Channel 78 2480 MHz | Channel 78 2480 MHz
Bluetooth EDR Channel 00 2402 MHz | Channel 00 2402 MHz
2Mbps Channel 39 2441 MHz | Channel 39 2441 MHz NA
n /4-DQPSK Channel 78 2480 MHz | Channel 78 2480 MHz
Bluetooth EDR Channel 00 2402 MHz | Channel 00 2402 MHz
3Mbps Channel 39 2441 MHz | Channel 39 2441 MHz
8-DPSK Channel 78 2480 MHz | Channel 78 2480 MHz
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5. 47 CFR Part 15C requirements

5.1 Antenna requirement

5.1.1 Applicable standard

According to FCC 15.203, an intentional radiator shall be designed to ensure that no antenna other
than that furnished by 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.

5.1.2 Result: Compliant

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.
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6. Test Result

6.1 Number of Hopping Frequency

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

6.1.2 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 S00hm; 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.
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6.1.3 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 compliance to Hopping Sequence and
Equal Usage of the channels

A. Test Verdict:

: Frequency Block | Measured Channel Min. Refer to :
Modulat Verdict
oduation (MHz) Numbers Limit Plot eraie
GFSK 2400 - 2483.5 79 15 Plot A PASS
7 /4-DQPSK 2400 - 2483.5 79 15 Plot B PASS
8-DPSK 2400 - 2483.5 79 15 Plot C PASS
B. Test Plot:
® jRBW 100 kHz Delta 2 [T1 ]
- Off-et ml.q dB - = Marker-l [H ]68 dBZH

A 2401294071 GHz

Loty

-

LI i

I
|

—
—
| S—

T
U

—

3D0B

Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

Date: 12.APR.2016 14:42:57

Plot A
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<§§> “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz ~20.79 dBm
Ref 16.5 dBm Att 40 dB SWT 10 ms 2.401160256 GHz
offfet 1.5 dB Deltd 2 [T1 ]

13 dB "
19.529647436 MHz

L{Ajjf | hwkkkkkh#*A&hAAJ ﬁhhmiiﬂfu

1 rul

3DB
--60!
--70
--80:
Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz
Date: 12.APR.2016 14:45:23
Plot B
<§§> “RBW 100 KHz Delta 2 [T1 ]
*VBW 300 kHz -6.99 dB
Ref 16.5 dBm Att 40 dB SWT 10 ms 79.351762821 MHz
Ooffset 1.5 dB Markdr 1 [T1][] "
|10 -8 90 dBm
2.401338141 GHz
- JHI.HI el i
U
“U“ LVL
-110
b
A
120
-130
L 40 | 308
--50
--60
--70
--80
Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

Date: 12.APR.2016 14:47:36

Plot C
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6.2
6.2.1

According to FCC section 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.

Report No. SH16030055W34

Peak Output Power

Requirement

6.2.2 Test Setup

See section 6.1.2 of this report.

6.2.3 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.
A. Test Verdict:

GFSK (1Mbps)
Channel Frequency Measured Output Peak Power Limit Verdict
(MHz) dBm W Referto Plot | dBm | W
0 2402 8.35 0.00684 Plot A PASS
39 2441 7.66 0.00583 Plot B 30 1 PASS
78 2480 5.36 0.00344 Plot C PASS
n /4-DQPSK (2Mbps)
Channel Frequency Measured Output Peak Power Limit Verdict
(MHz) dBm W RefertoPlot |dBm | W
0 2402 8.69 0.00740 Plot D PASS
39 2441 7.56 0.00570 Plot E 21 |0.125 | PASS
78 2480 5.31 0.00340 Plot F PASS
8-DPSK (3Mbps)
Channel Frequency Measured Output Peak Power Limit Verdict
(MHz) dBm W RefertoPlot |dBm | W
0 2402 8.75 0.00750 Plot G PASS
39 2441 8.05 0.00638 Plot H 21 |0.125 | PASS
78 2480 5.68 0.00370 Plot I PASS
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B. Test Plot:

® *RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 8.35 dBm
Ref 19 dBm Att 45 dB SWT 2.5 ms 2.401894231 GHz
Offsget 1.% dB

—10

i~

S o
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—-50

—-60
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Date: 12.APR.2016 18:04:39

(Plot A: GFSK Channel = 2402)

@ “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 7.66 dBm

Ref 19 dBm Att 45 dB SWT 2.5 ms 2.440810897 GHz

Offset 1.3 dB

—10

=
g

MAXH JlS¥e}

—-10

—-20
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--70

-80

Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 12.APR.2016 18:07:52

(Plot B: GFSK Channel = 2441)
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<§§> “RBW 3 MHz Marker 1 [T1 ]
“VBW 3 MHz 5.36 dBm

Ref 19 dBm Att 45 dB SWT 2.5 ms 2.479983974 GHz

Offget 1.% dB

[ J
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(Plot C: GFSK Channel = 2480)

<§§> “RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 8.69 dBm

Ref 19 dBm Att 45 dB SWT 2.5 ms 2.401910256 GHz

Offset 1.5 dB

4~
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[
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Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 12.APR.2016 18:06:10

(Plot D: m/4-DQPSK Channel = 2402)
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Date:

Date:

*RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 7.56 dBm
Ref 19 dBm Att 45 dB SWT 2.5 ms 2.440743590 GHz

Offsget 1.% dB
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12.APR.2016 18:07:25

(Plot E: 7 /4-DQPSK Channel = 2441)

“RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 5.31 dBm
Ref 19 dBm Att 45 dB SWT 2.5 ms 2.480032051 GHz

Offset 1.5 dB

~10 [ A
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Center 2.48 GHz 200 kHz/ Span 2 MHz

12.APR.2016 18:09:52

(Plot G: 7 /4-DQPSK Channel = 2480)
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Date:

Date:

*RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 8.75 dBm
Ref 19 dBm Att 45 dB SWT 2.5 ms 2.401964744 GHz
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(Plot H: 8-DPSK Channel = 2402)

“RBW 3 MHz Marker 1 [T1 ]
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(Plot E: 8-DPSK Channel = 2441)
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@ *RBW 3 MHz Marker 1 [T1 ]
*VBW 3 MHz 5.68 dBm

Ref 19 dBm Att 45 dB SWT 2.5 ms 2.479852564 GHz

Offsget 1.% dB

MAXH [
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Date: 12.APR.2016 18:09:21

(Plot I: 8-DPSK Channel = 2480)
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6.3 20dB Bandwidth
6.3.1 Definition
The 20dB bandwidth (10*log1% = 20dB) taking the total RF output power.

6.3.2 Test Setup

See section 6.1.2 of this report.

6.3.3 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.

A. Test Verdict

Modulation Channel Frequency (MHz) | 20dB Bandwidth (MHz) Refer to Plot
0 2402 0.967 Plot A
GFSK 39 2441 0.980 Plot B
78 2480 0.929 Plot C
0 2402 1.291 Plot D
n /4-DQPSK 39 2441 1.282 Plot E
78 2480 1.275 Plot F
0 2402 1.301 Plot G
8-DPSK 39 2441 1.288 Plot H
78 2480 1.285 Plot I
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B. Test Plot:

@ “RBW 30 kHz Delta 3 [T1 ]
“VBW 100 kHz -0.17 dB
Ref 19 dBm Att 45 dB SWT 10 ms 967.948717954 kHz
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(Plot A: Channel = 2402)

@ “RBW 30 kHz Delta 3 [T1 ]
“VBW 100 kHz -0.50 dB
Ref 19 dBm Att 45 dB SWT 10 ms 980.769230768 kHz
offfet 1.3 dB Markdr 1 [T1]1 l
-13.47 dBm
10 440539231 cH

Markgr 2 [T1(]
1 PK| m .33 dBm
MEN |-o ~ZA0UBAYIA9 GHZ
M V\\“\ N
—-10 + 3
D1 -13. :\,.FP,“/ M
—-20 /" \
—-30 /f *\K
N i
L")

- -40—4f

—-50

—-60

--70

-80

Center 2.441 GHz 200 kHz/ Span 2 MHz
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(Plot B: Channel = 2441)
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® *RBW 30 kHz Delta 3 [T1 ]
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(Plot C: Channel = 2480)
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(Plot D: Channel = 2402)
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<§§> “RBW 30 kHz Delta 3 [T1 ]
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(Plot E: Channel = 2441)
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(Plot F: Channel = 2480)
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L \
et My

—-50

—-60

Center 2.402 GHz 200 kHz/ Span 2 MHz

Date: 12.APR.2016 18:24:03

(Plot G: Channel = 2402)

@ “RBW 30 KHz Delta 3 [T1 ]
*VBW 100 kHz -0.66 dB
Ref 19 dBm Att 45 dB SWT 10 ms 1.288461538 MHz
Offget 1.5 dB Markgr 1 [T1(]
-1%.34 dBm
-10 e -
2 Markgr 2 [T1(]
1 _PK] 4.47 dBm
MED o JAN A

WM W' A \*W%\\’\ 2. 4417160256 GHz LVL
1 E

p1 -14.53 dBm

- 3

// \

—-50

—-10

—-60

—-70

-80

Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 12.APR.2016 18:16:31

(Plot H: Channel = 2441)
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@ *RBW 30 kHz Delta 3 [T1 ]
*VBW 100 kHz 0.15 dB
Ref 19 dBm Att 45 dB SWT 10 ms 1.285256410 MHz
Offget 1.3 dB Markdr 1 [T1[]
-18.48 dBm”
~10 2 4203644 n
> Markgr 2 [T1]]
.IX 1.80 dBm
~AB0UI634462 GHZ
ROV, A1

%W// ]

—-60:

—=70

-80

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 12.APR.2016 18:14:51

(Plot I: Channel = 2480)
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6.4 Carried Frequency Separation

6.4.1 Definition

According to FCC section 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.

6.4.2 Test Setup

See section 6.1.2 of this report.

6.4.3 Test Result

The Bluetooth Module operates at hopping-on test mode.

For any adjacent channels, 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, whichever is greater.
So, the verdict is PASS.

A. Test Verdict:

Cat il e e — Refer t
Modulation | —re re?;egllz eparation Limit (MHz) ‘i)le;t ° | Result
025 or 2/3 the 20dB
GFSK 1009 0.025 or 2/3 the 20d PlotA | PASS
bandwidth
0.025 or 2/3 the 20dB
7 /4-DQPSK 1005 o PlotB | PASS
8DPSK 1005 0.025 or 2/3 the 20dB PlotC | PASS
bandwidth
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B. Test Plot:

<§§> “RBW 300 KHz Marker 1 [T1 ]
*VBW 300 kHz 7.53 dBm
Ref 19 dBm Att 45 dB SWT 2.5 ms 2.441000000 GHz
offfet 1.3 dB Deltd 2 [T1 J
.11 dB
_10 2 1 -B30961543835—MH
= e N T FITT ]
1 PK] _d.1NdB
VAXH .
/9 N 9Y5-T9230(693 Kl |,
—-10
--20
—-30
3DB
—-40
—-50
—-60
—-70
| -80
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 12.APR.2016 18:32:07
(Plot A: GFSK Channel)
@ “RBW 300 kHz Delta 3 [T1 ]
*VBW 300 kHz -0.09 dB
Ref 19 dBm Att 45 dB SWT 2.5 ms 1.000000000 MHz
Offget 1.9 dB Markgr 1 [T1]|]
.56 dBm
—10 > a_ém m
. SR S Deltd 2, [T1 ]
|
1 PKI et I ket I B
MAXH I g JT-00480{692 WMHZ]
LVL
--10
--20
--30
308
L _40
—-50
—-60
—-70
| -80
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 12.APR.2016 18:33:20

(Plot B: 7 /4-DQPSK Channel)
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@ “RBW 300 kHz Delta 2 [T1 ]
*VBW 300 kHz 0.15 dB
Ref 19 dBm Att 45 dB SWT 2.5 ms -1.004807692 MHz
Offset 1.% dB Markgr 1 [T1]|]
%.58 dBm
—10 > a_ém m
P Delta 3, IT7] |
]
mEx | —-‘—“““““«“,AMNPV M _05
MAXH e} T-00000¢000 WMHZ|
LVL
—-10
——20:
—-30:
3DB
—-40
—-50
—-60:
—-70
| -80
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 12.APR.2016 18:34:01

(Plot C: 8DPSK Channel)
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6.5 Time of Occupancy (Dwell time)

Report No. SH16030055W34

6.5.1 Requirement

According to FCC section 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.

6.5.2 Test Setup

See section 6.1.2 of this report.

6.5.3 Test Result

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

DHS : {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.

A. Test Verdict:

Modulation Channel Pluse Time Total of Dwell Limit Result
ms Refer to Plot (ms) (ms)
GFSK 39 2.889 Plot A 308.16 400 PASS
n /4-DQPSK 39 2.889 Plot B 308.16 400 PASS
8DPSK 39 2.889 Plot C 308.16 400 PASS
B. Test Plot:

Note: the following plots record the Pulse Time of the Module carrier.
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@ RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz -0.04 dB

Ref 30 dBm Att 55 dB SWT 20 ms 2.889487 ms

30 Offgset 1.5 dB Markgr 1 [T1(]
1.63 dBm
~20 7.27%641 ms

n
MED ., 1 >

—0

—-10

—-20:

—-30:

--40

—-50

Center 2.441 GHz 2 ms/

Date: 12.APR.2016 17:48:57

(Plot A: GFSK Channel = 2441)

® RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 5.82 dBm

Ref 30 dBm Att 55 dB SWT 20 ms 9.230769 ms

30 Offget 1.5 dB Deltd 2 [T1
.37 dB
20 2.889487 ms

—0

—-1q

—-20

—-30

--40

—-50

Center 2.441 GHz 2 ms/

Date: 12.APR.2016 17:49:38

(Plot B: 7 /4-DQPSK Channel = 2441)
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@ RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 0.62 dB

Ref 30 dBm Att 55 dB SWT 20 ms 2.889487 ms

30 Offget 1.% dB Markdr 1 [T1]]
3.74 dBm
| 50 7.243590 ms

10

NN i

—0

L-10

—--20

--30

+-40

—-50

—-60

-70

Center 2.441 GHz 2 ms/

Date: 12.APR.2016 17:50:22

(Plot C: 8-DPSK Channel = 2441)
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6.6
6.6.1

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

Requirement

or a radiated measurement.

6.6.2 Test Setup

Conducted Spurious Emissions

See section 6.1.2 of this report.

6.6.3  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.

A. Test Verdict

Modulation: GFSK

Measured Max Limit (dBm)
Frequency :
Channel (MHz) Out of Band Refer to Plot | Carrier Calculated | Result
Emission (dBm) Level | -20dBc Limit
0 2402 -36.43 Plot A 7.80 -12.20 PASS
39 2441 -36.35 Plot B 4.55 -15.45 PASS
78 2480 -36.75 Plot C 4.70 -15.30 PASS
Modulation: 7 /4-DQPSK
Measured Max Limit (dBm)
Frequency .
Channel (MHz) Out of Band Refer to Plot | Carrier Calculated | Result
Emission (dBm) Level | -20dBc Limit
0 2402 -36.39 Plot D 2.05 -17.95 PASS
39 2441 -36.12 Plot E 1.57 -18.43 PASS
78 2480 -36.39 Plot F 1.32 -18.68 PASS
Modulation: 8-DPSK
Measured Max Limit (dBm)
Frequency ;
Channel (MHz) Out of Band Refer to Plot | Carrier Calculated | Result
Emission (dBm) Level | -20dBc Limit
0 2402 -36.89 Plot G 4.83 -15.17 PASS
39 2441 -36.60 Plot H 491 -15.09 PASS
78 2480 -36.98 Plot I 2.12 -17.88 PASS
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B. Test Plot

® *RBW 100 KHz Marker 1 [T1 ]
*VBW 300 kHz -36.43 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 24.248233974 GHz
Offset 1.9 dB Markgr 2 [T1]|]
7.80 dBm
L10 4 2 550940043 ot
1 PK
[VAXH e
LvL
--10
--20
--30
1
403 | TN sttt b b g o M iy WSDB
- W5 P W 2
--50
--60
--70
_-80
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 12.APR.2016 18:43:35

Plot A

® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz -36.35 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 23.919567308 GHz
Offset 1.% dB Markgr 1 [T1]]
4.55 dBm
t-10: ] —-- - | I
1 PK]
VAXH I
LVL
|10
I-—20
I--30
2
308
T SOVHIYTR TNV R Lol A A WO TN T AANW =
I--50
I--60
I--70
| -80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 12.APR.2016 18:51:12

Plot B
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<§§> “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -36.75 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 14.155657051 GHz
Offget 1.% dB Markgr 2 [T1]|]
4.70 dBm
_10 2 4 doca o
1 PK]
MAXH [t}
LVL
—-10
--20.
—-30:
1
3DB
L 40 T T N Y Y I.. VTV IR STV FTI TR TN TRV a
RV el (oo U M Il g 4 Wi o
—-50:
—-60:
--70.
| -80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 12.APR.2016 18:51:58

Plot C

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -36.39 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 23.768041667 GHz
Offset 1.% dB Markgr 2 [T1]]
2.05 dBm
10 P Ak "
4
—0r
LVL
L _10
- 20
—-30

3DB

| NV DT N EPUEY | PAUNTISTVN I TRV | X 1T L EVL.L W P S T BRSOy M*LMM
Qo [ MW b ALy W

—-50

—-60

—-70

-80

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 12.APR.2016 18:44:41

PlotD
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<§§> “RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -36.12 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 23.879551282 GHz
Offset 1.5 dB Markgr 1 [T1(]
.57 dBm
L 10 243 oo oo
1 PK ]
=g o
LVL
--10
--20
--30
2
Aiwl”“*‘ 308
n A TP e W | e g I WAL,
--50
--60
--70
| -80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 12.APR.2016 18:50:21

Plot E

<§§> “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -36.39 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 24.039615385 GHz
Offset 1.5% dB Markgr 2 [T1(]
1.32 dBm
-10 e e I
1 PK
VAXH e}
LvVL
10
- 20
30

1
DB
a0 PP P sttt ML iy e IL.A/IW"‘3

F IO

—-50

—-60:

—-70

-80

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 12.APR.2016 18:52:34

Plot F
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<§§> “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -36.89 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 23.728025641 GHz
Offget 1.9 dB Markgr 2 [T1]]
4.83 dBm
~10 = 2 adcao o
;
1 PK]
Lo
LvL
10
L 20
—-30
1

Wimitf| 308
. FTIO | YR TP KPTURO T | FEPTEI PN Al sl A A A A M
W MV L gy n",AquvW" M a7ay i A Wi

~-50

~-60

~-70

-80

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 12.APR.2016 18:45:25

Plot G

® *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz -36.00 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 24.399759615 GHz
Offset 1.% dB Markgr 1 [T1]]
4_.91 dBm
L 10 : 243 538—6H
1 PK|
MAXH [
LvL
~-10
~-20
~-30
2
3DB
PSRN 'SR U PO ROOTN S WNTIST). WY MWMM
~-50
~-60
~-70
| -80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 12.APR.2016 18:46:53

Plot H
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@ *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -36.98 dBm
Ref 19 dBm Att 45 dB SWT 2.5 s 15.916362179 GHz
Offset 1.% dB Markgr 2 [T1(]
2.12 dBm
10 R
1 PK]
MAXH Y
LVL
—-10
—-20
—-30
1
3DB
|4 P TR s ORI WP PRETARO) R " MM TR0 TV LS SO T -
LWaas v NNy TTv s e ey s Wt e
—-50
—-60:
=-70
| -80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

Date: 12.APR.2016 18:53:21

Plot I
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6.7 Band Edge

6.7.1 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.

6.7.2 Test Setup

Communication
Antenna

1

k3

=150cm= Tumn Table

e
\.\‘.\.\‘.\.\‘.\.\‘.\.\‘.\.\‘.\.‘EQ

SErviCe Eecewwer — Preamplfier
Supplier

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

6.7.3 Test Result

A. Conducted Band Edge:
Both hopping-on mode and hopping-off mode had been pre-tested and only the worst case (hopping
—off mode) is recorded in the test report.
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Ref 19 dBm

Att

*RBW 100 kHz
*VBW 300 kHz
SWT 15 ms

Marker 1 [T1 ]
7.89 dBm

45 dB 2.402019230 GHz

Offset ds

—

~10

LvVL

—-10

D1 -12.11 dBm

t— 1 |

--20

b i
| Ao

|
I
=

3DB
A

oy Lelohaa s
pothrrip

N T T |
N v

--50

Lo

--60

—-70

-80

F1

Start 2.37499999 GHz

Date: 12.APR.2016 19:01:25

3.000001 MHz/ Stop 2.405 GHz

(Plot A: GFSK Channel = 0)

*RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]
4.75 dBm

Ref 19 dBm Att 45 dB SWT 15 ms 2.479855769 GHz
Offgset 1.5 dB
10 7
1 PK] F
Lo
/ \ LVL
—-10
D1 ;15‘ 5 dBm
—-20: ’ \
—-30 h
sob f‘ \‘« ) ok A 8
w‘nrv n ity S wn...l...":uvl; M‘W‘ Mw v....nv'm n A A “.vvl l.v;vnwl TSPV ITN]
—-50
—-60:
—-70:
F1
| -80 |
Start 2.475 GHz 3 MHz/ Stop 2.505 GHz
Date: 12.APR.2016 19:00:17

(Plot B: GFSK Channel = 78)
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® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 6.22 dBm

Ref 19 dBm Att 45 dB SWT 15 ms 2.401874999 GHz

Offget 1.5 dB

~10

VAXH Y ]‘\

HE
T

D1 -13.78 dBm

20

—-30
M \{ 308
IO PRV A (R PV SN | 1y \
N <7 VUW&' Ll 20 A gy

A
WY

o U W7
--50
--60
--70
F1
| -80 |
Start 2.37499999 GHz 3.000001 MHz/ Stop 2.405 GHz

Date: 12_.APR.2016 19:02:05

(Plot C: m/4-DQPSK Channel = 0)

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 3.30 dBm

Ref 19 dBm Att 45 dB SWT 15 ms 2.480144231 GHz

Offset 1.% dB

10 LA

‘P% LvL
[
I

—-20

5 dBm

—-30 ’
,‘rj \“‘ 3DB
Aol oA N bt A Al be b At il ps o A A At AU b b il
WA Wt A WAy A

—-60

--70

=1
| -80 |

Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

Date: 12.APR.2016 18:59:27

(Plot D: m/4-DQPSK Channel = 78)
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@ “RBW 100 KHz Marker 1 [T1 ]
“VBW 300 kHz 6.26 dBm
Ref 19 dBm Att 45 dB SWT 15 ms 2.402163461 GHz
offfet 1.3 dB
10 i+ [ A
o A
o
{ \ LVvL
10 1
D1 -13.74 dBm l \
20 / \
30
F&( 1“4 3DB
e A S S EETT st L bl b PRI ORI TP P INT I W \
a2l W PRI AT ko Ry i R e = Mo
50
60
70
F1
| -80 |
Start 2.37499999 GHz 3.000001 MHz/ Stop 2.405 GHz
Date: 12.APR.2016 19:02:50
(Plot E: 8DPSK Channel = 0)
<§§> “RBW 100 KHz Marker 1 [T1 ]
“VBW 300 kHz 3.29 dBm
Ref 19 dBm Att 45 dB SWT 15 ms 2.480144231 GHz
offfet 1.3 dB
-10

1
1 PK] J{
VIAXH e

L
T
|

—-20

—-30:
NI )"/ k{‘wﬂ | T TR R o Y T B T URT T TR W RO TR AR |

—-50

—-60:

—-70

F1
-80 |

Start 2.475 GHz 3 MHz/ Stop 2.505 GHz

Date: 12.APR.2016 18:57:49

(Plot F: 8DPSK Channel = 78)
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B. Radiated Band Edge:

The lowest and highest channels are tested to verify the Restricted Frequency Bands.
The measurement results are obtained as below:

E [dBV/m] =UR + AT + AFactor [dB]; AT =LCable loss [dB]-Gpreamp [dB]

AT: Total correction Factor except Antenna

UR: Receiver Reading

Gpreamp: Preamplifier Gain

AFactor: Antenna Factor at 3m

Note: Restricted Frequency Bands were performed when antenna was at vertical and horizontal
polarity, and only the worse test condition (vertical) was recorded in this test report.
The lowest and highest channels are tested to verify the Restricted Frequency Bands

Test Verdict (GFSK)

Receiver Max.
Frequency | Detector | Reading AT Afactor . Limit
Ch Emission Result
(MHz) PK/AV UR (dB) | (dB@3m) (dBuV/m) (dBuV/m)
(dBuV/m)
0 2332.42 PK 37.38 -32.2 32.56 37.74 74 Pass
0 2339.05 AV 35.08 -32.2 32.56 35.44 54 Pass
79 2485.79 PK 37.56 -30.7 32.50 39.36 74 Pass
79 2493.01 AV 35.95 -30.7 32.50 37.75 54 Pass
Test Plot (GFSK)
@ Sl A

Markgr 1 [T1(]
34]81 dBpv

2.390000000 GHz

ﬂ
|
|
|
|

3DB

N TTYS FIRVTRA Y. QU WTRIYYY W HSYOW, TR by T P P

—10

—0

Center 2.357 GHz 9.4 MHz/ Span 94 MHz

Date: 11.JUL.2016 18:33:16

(Channel = 0 PK)
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@ *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 35.08 dBuv
Ref 97 dBpv Att 15 dB SWT 10 ms 2.339058051 GHz
Markgr 1 [T1(]
33{47 dBuv
—90:
2.390000000 GHz
1 AV
8
—70:
—60;
—50:
N 3DB
40 > 1
[ TRLNAT EYPEY WTTRRYSY I AT SO T TSR e e T
—30:
20
—10:
0
Center 2.357 GHz 9.4 MHz/ Span 94 MHz
Date: 11.JUL.2016 18:48:11
(Channel = 0 AV)
® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 kHz 37.56 dBuv
Ref 97 dBuv Att 15 dB SWT 10 ms 2.485795615 GHz
Markgr 1 [T1(]
3468 dBuv
—90:
2.483500000 GHz
1 PK] rw
8
~70 J \
—60:
—50:
40 v\ﬁ - 2 3DB
\ H lhn wordvl M ALY, ‘._'JMA‘ML" AR mMﬂMJ‘W‘"MWMMV
30
—20:
~10
—0
Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

Date: 11.JUL.2016 18:58:28

(Channel = 79 PK)
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“RBW 100 kHz
*VBW 300 kHz
SWT 10 ms

Marker 2 [T1 ]
35.95 dBpV
2.493019231 GHz

Ref 97 dBuv Att 15 dB

Markgr 1 [T1(]
3450 dBuv
2.483500000 GHz

=
E
¥
T
e}
o
=

=
>
x
o

—50
40 {u \/\ 3DB

N
W TR UPPE W R TR PUTRSPRY SOV VRN PR PP 1) SR Y|

—0

Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

Date: 11.JUL.2016 19:01:53

(Channel =79 AV)

Test Verdict ( = /4-DQPSK)

Receiver Max.
Frequency | Detector | Reading AT Afactor . Limit
Ch Emission Result
(MHz) PK/AV UR (dB) | (dB@3m) (dBuV/m) (dBuV/m)
(dBuV/m)
0 2358.35 PK 37.60 -32.2 32.56 37.96 74 Pass
0 2363.62 AV 35.65 -32.2 32.56 36.01 54 Pass
79 2486.00 PK 38.04 -30.7 32.50 39.84 74 Pass
79 2495.45 AV 35.27 -30.7 32.50 37.07 54 Pass
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Test Plot ( = /4-DQPSK)

@ *RBW 100 kHz
*VBW 300 kHz

Marker 2 [T1 ]

37.60 dBpv
Ref 97 dBpv Att 15 dB SWT 10 ms 2.358355769 GHz
Markgr 1 [T1(]
35/57 dBuv
90
2.390000000 GHz
1 PK|
80
~70
60
50
40 2 3DB

Ak -'lumnM

Mm' 4.4.'.|'.| bk “M*M*W“WMWW 7:. A At b ..H"ML

—0

Center 2.357 GHz 9.4 MHz/

Date: 11.JUL.2016 18:50:29

(Channel = 0 PK)

@ “RBW 100 kHz
*VBW 300 kHz

Span 94 MHz

Marker 2 [T1 ]

35.65 dBuV
Ref 97 dBuv Att 15 dB SWT 10 ms 2.363628205 GHz
Markgr 1 [T1(]
32]15 dBuv
90
2.390000000 GHz
1 AV A
80
~70
60
50
3DB
—40 = 3

—10

—0

Center 2.357 GHz 9.4 MHz/

Date: 11.JUL.2016 18:49:07

(Channel = 0 AV)
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@ *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 38.04 dBuv

Ref 97 dBuv Att 15 dB SWT 10 ms 2.486003205 GHz

Markgr 1 [T1(]
35/14 dBuv

—90:
2.483500000 GHz
o Ja
( \
—70: \
—60; \
—50:

ol B ol e st

—10

—0

Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

Date: 11.JUL.2016 18:55:31

(Channel = 79 PK)

® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 KHz 35.27 dBuv

Ref 97 dBuv Att 15 dB SWT 10 ms 2.495451923 GHz

Markgr 1 [T1(]
33]46 dBuv
2.483500000 GHz

HEE
b3
X1>
ar

—10

—0

Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

Date: 11.JUL.2016 18:56:21

(Channel =79 AV)
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Test Verdict (8DPSK)

Receiver Max
Frequency | Detector | Reading AT Afactor . Limit
Ch Emission Result
(MHz) PK/AV UR (dB) | (dB@3m) (dBuV/m) (dBuV/m)
(dBuV/m)
0 2368.14 PK 37.94 -32.2 32.56 38.30 74 Pass
0 2360.31 AV 35.95 -32.2 32.56 36.31 54 Pass
79 3486.10 PK 37.42 -30.7 32.50 39.22 74 Pass
79 2493.01 AV 36.52 -30.7 32.50 38.32 54 Pass
Test Plot (8DPSK)
® :RBW 100 kHz Marker 2 [T1 ]
Markgr 1 [T1(]
o0 2.3903(? (:;(l)odz:zll
WJWMJWWNWWWMMMWWW‘ T i wmw
Center 2.357 GHz 9.4 MHz/ Span 94 MHz

Date:

11.JUL.2016 18:51:12

(Channel = 0 PK)
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@ *RBW 100 kHz Marker 2 [T1 ]

*VBW 300 kHz 35.95 dBuv

Ref 97 dBuv Att 15 dB SWT 10 ms 2.360314103 GHz
Markgr 1 [T1(]
3262 dBuv
—90:
2.390000000 GHz
1 AV
80
~70
—60;
50
40 308
ATRCTY T IR Ry PYSTPIT PRAIE R P PR MMMWJ
V TV NIRRT

~30
20
~10
0
Center 2.357 GHz 9.4 MHz/ Span 94 MHz

Date: 11.JUL.2016 18:52:12

(Channel = 0 AV)

® “RBW 100 kHz Marker 2 [T1 ]
“VBW 300 KHz 37.42 dBuv

Ref 97 dBuv Att 15 dB SWT 10 ms 2.486108974 GHz

Markgr 1 [T1(]
34/90 dBpv
2.483500000 GHz

L 40—h 'l 2 30B

W WMM»MWW‘;:":' nar MWL ARkt

—10

—0

Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

Date: 11.JUL.2016 18:54:47

(Channel = 79 PK)
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@ *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 36.52 dBpv
Ref 97 dBpv Att 15 dB SWT 10 ms 2.493019231 GHz
Markgr 1 [T1(]
90 33/28 dBpv
2.483500000 GHz
1 AV Ih
80 -t

M WWMM b oot

—10

—0

Start 2.478 GHz 2.2 MHz/ Stop 2.5 GHz

Date: 11.JUL.2016 18:54:01

(Channel =79 AV)
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6.8 Conducted Emission

6.8.1 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 SOuH/50€Q line impedance stabilization network(LISN).

Conducted Limit (dBp V)
F MH
requency range (MHz) Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50 - 5 56 46
5-30 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.

6.8.2 Test Description

< 40cm = = 80cm =

Communication
Antenna

EUT ( BT Module)

&

R
B DOODRNDNN

T

Pulse Limiter

" LISN /_$\
Receiver

_._D C,.._

Service /

Supplier

i,
i

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. Power supplier is setting to 120V/60Hz. The set-up and test methods were
according to ANSI C63.10:2013
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6.8.3 Test result
Frequency Level Limit Line Margin :
Phase line Detector
(MHz) (dBuV) (dBuV) (dB)

0.60 34.84 56.00 21.16 L QP
0.61 25.83 56.00 30.17 L Average
1.85 24.93 56.00 31.07 L Average
2.15 24.47 56.00 31.53 L Average
2.61 31.06 56.00 24.94 L QP
2.77 25.10 56.00 30.90 L Average
3.76 32.89 56.00 23.11 L QP
4.12 30.46 56.00 25.54 L QP
7.92 36.03 60.00 23.97 L QP
11.54 40.23 60.00 19.77 L QP
0.58 37.34 56.00 18.66 N QP
0.61 30.12 46.00 15.88 N Average
1.23 28.53 46.00 17.47 N Average
1.86 28.24 46.00 17.76 N Average
2.49 35.50 56.00 20.50 N QP
2.78 36.05 56.00 19.95 N QP
2.81 28.65 46.00 17.35 N Average
4.04 36.56 56.00 19.44 N QP
7.77 40.28 60.00 19.72 N QP
11.42 42.55 60.00 17.45 N QP
11.45 33.54 50.00 16.46 N Average
15.92 32.28 50.00 17.72 N Average
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6.8.4 Test Plot

golevel (dBuv)
T0
60 T FLC[PART15-CLASS-C-OP-V
T
50 T FCOPART15 CLASS-C AV Y
wl A ; | , w':\.j\\n
s PRI
30 2 B Mo ey
f\ /\ 2 3lg |8 8 ] L‘ W
20 ﬁrr,\‘-\ A ﬂ.nl‘.Jll.-'\n. i w.LU"“ Ir‘L 1d o )‘“If/\ ull ]
\/ \'\)) Y 1‘(J‘I U\)L wf"" "UL‘ W i 1\ /“
10 =
0
5 2 B 1 2 5 10 20 30
Frequency (MHz)
L Line
Bl]Le‘wel {dBuV)
T0
60 T FLC[PART15-CLASS-C-OP-V
‘\—\_,_‘_‘_‘-‘_‘ -

FCO PART15 CLASS-C AV-V

50 —]
fompeion
Py A I ol | 8

AL _ oy
M ‘ o AT T T ™
20 j \’kf[ 7 T -!" 7 \W\J‘Hf

™=
S
b

10| =
0
.15 2 5 1 2 5 10 20 30
Frequency (MHz)
N Line
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6.9 Radiated Emission
6.9.1

Report No. SH16030055W34

Requirement

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

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

Frequenc Field Strength Measurement ..

(l\(}[Hz) YV UV /m)g Distance (m) Limit(dBuV/m) Detector
0.009-0.490 2400/F(kHz) 300 / /
0.490-1.705 24000/F(kHz) 30 / /

1.705-30 30 30 / /

30 - 88 100 3 40 QP

88 -216 150 3 43.5 QP

216 - 960 200 3 46 QP
960 - 1000 500 3 54 QP
Above 1000 500 3 54 AV

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)

6.9.2 Test Setup

Communication
Antenna

Test Antenna

|

< 80cm > Turn Table

AN
RNNOOODDDDDNT

Service
Supplier

Receiver — Preamplifier

Radiated Emissions below 30MHz
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Communication
Antenna

es!
cChk-=
!

RN

iyl

AN

Service
Supplier

Commmunication
Antenna

k]
AODDDDDDOOO

Radiated Emissions 30-1000MHz

EUT

Service
Suppher

7 |

iy ff-’f-’f-’f-’f-’f-’{fﬂ

SO0

A,

Turn Table

Test Antenna

Receiver

Preamplifier

Tum Table

Eecewer

_I

Preamphfier

Radiated Emissions above 1000MHz

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.10 (2013). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.10.
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
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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: In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz)
and Horn Test Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna
height is varied from 1m to 4m above the ground to determine the maximum value of the field strength,
the azimuth range of turntable was 0° to 360°, the receive antenna has two polarizations horizontal and
vertical. When doing measurements above 1GHz, the EUT was placed within the 3dB beam width
range of the horn antenna, and the EUT was tested in 3 orthogonal positions as recommended in ANSI
C63.10 for Radiated Emissions and the worst-case data was presented.

6.9.3 Test Result

A. Test Result for 9 kHz ~ 30 MHz:

Frequency Level Over Limit Limit Line
Remark
(MHz) (dBuV) (dB) (dBuV)
-- -- 20 -- See Note

Note:
a) The amplitude of spurious emissions that are attenuated by more than 20dB below the
permissible value has no need to be reported.
b) Distance extrapolation factor = 40 log (specific distance / test distance) (dB);
c) Limit line = specific limits (dBuV) + distance extrapolation factor.

B. Test Result for 30 MHz ~ 10th Harmonic

Frequency Level Limit Line Margin Antenna Result
(MHz) (dBuV) (dBuV) (dB) Polarization
104.90 19.96 43.50 23.54 Horizontal PASS
223.73 19.47 46.00 26.53 Horizontal PASS
348.03 23.67 46.00 22.33 Horizontal PASS
2500.00 36.14 54 17.86 Horizontal PASS
4804.75 42.69 54 11.31 Horizontal PASS
7207.25 48.98 54 5.02 Horizontal PASS
56.79 19.71 40.00 20.29 Vertical PASS
100.23 19.78 43.50 23.72 Vertical PASS
203.52 18.48 43.50 25.02 Vertical PASS
2500.00 36.47 54 17.53 Vertical PASS
4804.75 43.01 54 10.99 Vertical PASS
7207.25 48.76 54 5.24 Vertical PASS

Note:
The worst case (8-DPSK, Channel 0:2402MHz) is recorded in the report.
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Annex A Photos of the EUT
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Annex B Photos of Setup

1. RF
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2. Conducted Emission

3. Radiated Emission
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** END OF REPORT **
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