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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.......cccceveveeiennenn, : Rugged Smart Phone

Model Name..........ccccevvenenn . MobileMapper50_4G

Brand Name...........cccccevenen . Spectra Precision

Trade Name ........cccoeevreenne, . Spectra Precision

Hardware Version ................. : MM50.4G V1.0

Software Version ................. : MM50.4G.16.22.39

Bluetooth Version ................. . 4.0BR+EDR

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

Frequency Range.................. : 2.402GHz - 2.480GHz (at interval of 1IMHz)

Channel Number................... S 4°)

EUT Stage .....ccccoovvvvveieenens . Production Unit

Antenna Type.......coceevvvveennnen. . ABS Frame and FPC antenna

Antenna Gain...........cccceeevnne. . 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

Page 5 of 58



&

Report No. SH16030055W10

2.4 List of Equipments Used

Description Manufacturer Model Serial No. Cal. Date Cal. Due
Service Simulator Anritsu MT8852A 6K00002788 2015.9.22 | lyear
Spectrum Analyzer R&S FSU26 200880 2016.2.25 | lyear
Power Splitter Weinschel 1506A NwW521 (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.)
Full/Semi-Anechoie
Chamber CHENGYU 9.2x6.25x6.15m | SAR 2015.9.14 | 3year
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 | 1year
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 815.247

« ANS| C63.10-2013

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

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

1.

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:

Ne FCC Rules IC Rules Test Type Limits Result
N f Hoppi
1 | 15247(a)1) | RsS-2475.1(a) | NumberofHopping | ooy 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) Separation BW PASS
Time of Occupancy <0.4sec in
5 15.247(a)(1 RSS-2475.1(4 . . PASS
@) @ (Dwell time) 31.6sec period
RSS-2475.5 Conducted Spurious
0 15.247(d) RSS-GEN 8.10 Emission <20d8 PASS
RSS-2475.5
<
7 15.247(d) RSS-GEN 8.10 Band Edge <20dB PASS
8 15.207 RSS-GEN 8.8 | Conducted Emission 15.207(a) PASS
RSS-247 5.5 : - 15.209(a) &
9 15.247(d Radiated E PASS
(@ RSS-GEN 8.9 | HoCHARAEMISSION g 5 42(d)
15.203 Antenna
10 RSS-GEN 7.1.2 . 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
B'UEtgoégiMbps Channel 39 2441 MHz | Channel 392441 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)(iii), 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 |, venuator 2 (Bluetooth Module)

The Bluetooth Module of the EUT, which is powered by the Battery, is coupled to the Spectrum
Analyzer (SA) and the Bluetooth Service Simulator (SS) with Attenuators through the Power Splitter;
the RF load attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to
correct the reading. During the measurement, the Bluetooth Module of the EUT is activated and
controlled by the SS, and is set to operate under test mode transmitting 339 bytes DH5 packages at
maximum power.
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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:

i Frequency Block | Measured Channel Min. Refer to .
MRl (MHz) Numbers Limit Plot Nalille
GFSK 2400 - 2483.5 79 15 Plot A PASS
n /4-DQPSK 2400 - 2483.5 79 15 Plot B PASS
8-DPSK 2400 - 2483.5 79 15 Plot C PASS
B. Test Plot:
® “RBN 100 kHz Delta 2 [T1 ]
Ref 16.5 dBm Att 40 dB )zgaﬁ ii;i;:ﬂz 79.2&;1I£;;§i if;
Offet 1.5 dB wan@rlrg]mw
2_401204071 GHz| N
L
I MIL v wu LI 1 “ ?

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

Plot A
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*RBNV 100 kHz
* VBN 300 kHz
SANT 10 ms

Ref 16.5 dBn Att 40 dB

Marker 1 [T1 ]
—20.79 dBr
2.401160256 GHz

Offget 1.5 dB

Deltzh 2 [TL | I
13 dB

r9.520647436 Mz| N

A )

T

LM

Center 2.44175 GHz

Date: 12.APR.2016 14:45:23

Plot B

® “RBNV 100 KHz
“ VBN 300 KHz

Att 40 dB SAT 10 ms

Span 83.5 VHz

Delta 2 [T1 ]
-6.99 B
79.351762821 MHz

varker 1 [T1[] I
=8_900 dBxr

2401333141 G| N

T

M

30

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

Plot C
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6.2.1 Requirement

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.

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)
Frequency Measured Output Peak Power Limit .
Channel 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)
Frequency Measured Output Peak Power Limit .
Ch I Verdict
anne (MHz) dBm W RefertoPlot |dBm | W eraic
0 2402 8.69 0.00740 Plot D PASS
39 2441 7.56 0.00570 Plot E 21 | 0.125| PASS
78 2480 531 0.00340 Plot F PASS
8-DPSK (3Mbps)
Frequency Measured Output Peak Power Limit .
Ch I Verdict
anne (MHz) dBm w RefertoPlot |dBm | W eraie
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 | PASS
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B. Test Plot:

® “RBNV 3 Mz Marker 1 [T1 ]
“VBW 3 MHz 8.35 dBr
Ref 19 dBm ALt 45 dB SIT 2.5 ms 2401894231 Gz
Offtet 1.5 B
Fac = N
1 4
T e
LM
e (O]
=20
-3
e
.
-850
I~ a0
=70
=l
Center 2.402 GHz 200 kHz/ Span 2 MHz
Date: 12.APR.2016 18:04:39
(Plot A: GFSK Channel = 2402)
@ “RBN 3 Mz Marker 1 [T1 ]
VBN 3 MHz 7.66 dar
Ref 19 dBm ALt 45 B SAT 2.5 ms 2440810897 GHz
Offfet 1.5 B
1
- 10 o N
=2
= |
M
10
20
- 30
B
L o
-850
- &0
- 70
e
Center 2.441 GHz 200 kHz/ Span 2 VWHz

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

(Plot B: GFSK Channel = 2441)
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® “RBN 3 MHz Marker 1 [T1 ]
VBNV 3 Mz 5.36 dar
Ref 19 dBm ALt 45 6B SWT 2.5 ms 2.479983974 Gz

Offset 1.5 dB

VR [C
M

- 10

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 12.APR.2016 18:10:16

(Plot C: GFSK Channel = 2480)

@ “RBN 3 MHz Marker 1 [T1 ]
SVBN 3 MHz 8.69 dBr
Ref 19 dBm ALt 45 oB SNT 2.5 ms 2.401910256 GHz

Offset 1.5 dB

-

VR [C
[AV

Center 2.402 GHz 200 kHz/ Span 2 VHz

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

(Plot D: = /4-DQPSK Channel = 2402)
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@ “RBN 3 Mz Marker 1 [T1 ]
SVBN 3 Mz 7.56 dBr
Ref 19 dBm Att 45 B SWT 2.5 ms 2.440743590 GHz

Offget 1.5 dB

L

| Al

MAX- ol oy

[AVE

=

Center 2.441 GHz 200 kHz/ Span 2 MHz

Date: 12.APR.2016 18:07:25

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

@ “RBN 3 MHz Marker 1 [T1 ]
SVBN 3 MHz 5.31 dar
Ref 19 dBm ALt 45 oB SNT 2.5 ms 2.480032051 GHz

Offset 1.5 dB

-

VR [C
[AV

Center 2.48 GHz 200 kHz/ Span 2 VHz

Date: 12.APR.2016 18:09:52

(Plot G: = /4-DQPSK Channel = 2480)
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® “RBN 3 MHz varker 1 [T1 ]
SVBN 3 Mz 8.75 dBr
Ref 19 dBm Att 45 B SWT 2.5 ms 2.401964744 GHz
offfet 1.5 B
1
- 1C v N
]
1
=T |
[AV R
e
[~ —2C
- —3C
TE
L
- -85C
- —&C
- —7C
| —8C.
Certer 2.402 GHz 200 krz/ Span 2 Mz

Date: 12.APR.2016 18:08:30

(Plot H: 8-DPSK Channel = 2402)

@ “RBN 3 MHz Marker 1 [T1 ]
SVBN 3 MHz 8.05 dBr
Ref 19 dBm ALt 45 oB SNT 2.5 ms 2.440820513 GHz

Offset 1.5 dB

VR [C
[AV

Center 2.441 GHz 200 kHz/ Span 2 VHz

Date: 12.APR.2016 18:06:59

(Plot E: 8-DPSK Channel = 2441)
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® “RBN 3 Mz Marker 1 [T1 ]
SVBN 3 Mz 5.68 dBr
Ref 19 dBm Att 45 B SWT 2.5 ms 2.479852564 Gz

Offget 1.5 dB

M

=

Center 2.48 Gz 200 kHz/ Span 2 MHz

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

(Plot I: 8-DPSK Channel = 2480)

Page 18 of 58



@ Report No. SH16030055W10

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 |
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B. Test Plot:
@ “RBNV 30 KHz Delta 3 [T1 ]
“VBW 100 kHz -0.17 B
Ref 19 dBm Att 45 dB SAT 10 ms 967.948717954 kHz
Offset 1.5 dB Marker 1 [T1|] l
-18.29 dBr
- 10 —A0T5IP82TCGHz “

, W\ Marker 2 [Tl]_84cBT
. RV
I e 2 )

/' ™
N APS

i

Center 2.402 GHz 200 kHz/ Span 2 VHz

Date: 12.APR.2016 18:21:46

(Plot A: Channel = 2402)

@ “RBN 30 kHz Delta 3 [T1 ]
VBN 100 KHz -0.50 dB
Ref 19 dBm ALt 45 dB SNT 10 ms 980769230768 kHz

Offfet 1.5 dB Varkér 1 [T1[] l
—13.47 dBr

- 10 —2A05: “

Markgr 2 [T1|]

NM .33 dbr

2 A0AFHA9 G

U\\&*\ AV
e ﬁ/ “-5

D1 -13.67
20 HMKJ# VM»NKVV\M\%

) 1.

1
it

AN

Center 2.441 GHz 200 kHz/ Span 2 VWHz

Date: 12.APR.2016 18:25:54

(Plot B: Channel = 2441)
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@ “RBN 30 kHz Delta 3 [TL ]
“\VBN 100 KHz 0.50 B
Ref 19 dBm Att 45 B ST 10 ms 920_487179484 KHz

Offset 1.5 B Markgr 1 [T1|]
-1%5.78 dBr
- 1C A7 “

2 Marker 2 [T1|1
M | L WAl 4-60 cBr
/JwJu/ hwv\ 2480157 Gz v
[ PO, N

- D1 —15.:;?%W b%Lm
. ™,
e W

Center 2.48 GHz 200 kHz/ Span 2 VHz

Date: 12.APR.2016 18:12:26

(Plot C: Channel = 2480)

@ “RBN 30 kHz Delta 3 [T1 ]
VBN 100 kHz _0.37 B
SWT ms

Ref 19 dBm Att 45 dB 1.291666667 MHz

Ooffset 1.5 dB Marker 1 [T1(]
-1%.04 dBr

Center 2.402 GHz 200 kHz/ Span 2 VHz

Date: 12.APR.2016 18:22:59

(Plot D: Channel = 2402)
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® “RBN 30 kHz Delta 3 [T1 ]
“VBW 100 Kz
Ref 19 dBm ALt 45 B SWT 10 ms

Offset 1.5 dB

)ﬂ\)

=

i

o WW\\»” WA

L o "
DL —J?I_;% oBm

/L:‘..m-f’f Wy, o] =

M
- -850
- -6C
- —7C
| a0
Center 2.441 Gz 200 kHz/ Span 2 Mz

Date: 12.APR.2016 18:19:16

(Plot E: Channel = 2441)

® “RBN 30 KHz Marker 1 [T1 ]
“VBN 100 kHz —-17.50 dBr
Ref 19 dBn Att 45 dB SWT 10 ms 2.479365385 Gz
Offgset 1.5 dB Marker 2 [T1|]
2.33 d3T|
- 10 —A80tATASE—cHz| N

Deltz 3 [T1 ]
-0.73 B
T. 275641026 Wiz

i
gim
K

M

p— L -173.!/37 dBém \‘f
M, \
S

Ot
- -8C
- —-&C
- —7C
| -8C.
Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 12.APR.2016 18:13:51

(Plot F: Channel = 2480)
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® “RBN 30 KHz Marker 1 [T1 ]
“ VBNV 100 kHz -15.63 dBr
Ref 19 dBm ALt 45 dB SNT 10 ms 2.401352564 GHz
Offfet 1.5 dB Varkegr 2 [T1]]
4.15 cBr
r1C 020322 Giz ';‘
- 2 Delt 3 [T1 ]
o | /\W"/’\W’M\\ " T3 _(’L-;i Sﬁz
it ANy, IoNT - P v

- 5
/ \

it i

Center 2.402 GHz 200 kHz/ Span 2 MHz

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

(Plot G: Channel = 2402)

@ “RBN 30 KHz Delta 3 [T1 ]
“VBN 100 Kz -0.66 B
Ref 19 dBm ALt 45 B SAT 10 ms 1.288461538 Mz
Offget 1.5 dB Marker 1 [T1(]
10
=
=0 C
- 10
20
. / \\v
AW b ]
A0 v
=Y
- &0
- —7C
| -0
Center 2.441 GHz 200 KHz/ Span 2 MHz

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

(Plot H: Channel = 2441)
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® “RBN 30 kHz Delta 3 [T1 ]
VBN 100 KHz 0.15 B
Ref 19 dBm ALt 45 dB SNT 10 ms 1.285256410 Mz
Offset 1.5 dB Markegr 1 [T1(]
—18_48 cBr
10 79363179 criz| N
Markegr 2 [T1|]
2
1 Pd |80 car
Z-A8016] €373

;
{
i

\n m M [AV %
D1 —1¥ZCBm \J\‘f

1/ \

Center 2.48 Gz 200 kHz/ Span 2 WHz

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:

i Carried Frequency Separation . Refer to
Modulation (KHZz) Limit (MHz) Plot Result
GESK 1009 0.025 or 2/3 the 20dB PlotA | PASS
bandwidth
0.025 or 2/3 the 20dB
n /4-DQPSK 1005 bandwidth Plot B PASS
8DPSK 1005 0.025 or 2/3 the 20dB PlotC | PASS
bandwidth
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B. Test Plot:

® “RBN 300 KHz Marker 1 [T1 ]
“ VBN 300 kHz 7.53 dBr
Ref 19 dBn Att 45 B SAT 2.5 ms 2.441000000 GHz
Offset 1.5 dB Deltd 2 [T1
_11 B
= 2 2 L
ac L0901 VFZ AN
= P N [E3EA Ly
=2 0.1
\VAXH
[ 2 95 _19230[693 "
10
- —20
30
IR
L o
- -850
a0
- —70
| 80
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 12.APR.2016 18:32:07
(Plot A: GFSK Channel)
@ “ RBN 300 kHz Delta 3 [T1 ]
“ VBN 300 kHz -0.09 dB
Ref 19 dBn Att 45 B SWT 2.5 ms 1.000000000 MHz
Offset 1.5 dB Marker 1 [T1(]
5.56 dBr
- 10 > i .g‘u.uui)uuu =nza LA
1 odll I iy I ‘wwwm\_ﬂm-£; ';£11=NE§?%
S 11.00480(692 W2
LM
10
20
30
Ir
L o
=Y
- &0
- —7C
el
Center 2.441 GHz 300 kHz/ Span 3 Mz

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

(Plot B: = /4-DQPSK Channel)
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@ “RBNV 300 KHz Delta 2 [T1 ]
“ VBN 300 kHz 0.15 B
Ref 19 dBm At 45 B SAT 2.5 ms ~1.004807692 MHz
Offset 1.5 B Markegr 1 [T1(]
558 dBr
- 10 > i —AHOOpO00— Gz m
1 o e I B S o e
W2 c 2000000000 e
LM
[~ —1C
20
- —3C
B
L ¢
- -5C
- -0
- —7C
| -8C.
Center 2.441 GHz 300 kHz/ Span 3 MHz

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

(Plot C: 8DPSK Channel)

Page 27 of 58



@ Report No. SH16030055W10

6.5  Time of Occupancy (Dwell time)

6.5.1 Requirement

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

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:

DH5 : {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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® RBN 1 MHz Delta 2 [T1 ]
VBN 3 VMHz -0.04 dB
Ref 30 dBm Att 55 dB SWT 20 ms 2.889487 ms
xx Offtet 1.5 dB Marker 1 [T1|]
T-63 dBr
- o o7ea1 me |IIN
1 5
[\ 1 >
Y M
- C
-—1C
= W
o hide Wi ol L
e
.
-—5C
-—eC
—7C
Center 2.441 GHz 2 ms/

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

(Plot A: GFSK Channel = 2441)

@ RBV 1 MHz Marker 1 [T1 ]
VBN 3 Mz 5.8 den
Ref 30 dBm ALt 55 B SWT 20 ms 9.230769 ms
x Offfet 1.5 B Deltd 2 [T1 ]
.37 B
L 2 N
=0
LG - -
g P Ve M

—7C
Center 2.441 GHz 2 ms/

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

(Plot B: = /4-DQPSK Channel = 2441)
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® RBN 1 MHz Delta 2 [T1 ]
“VBN 3 MHz 0.62 dB
Ref 30 dBmn Att 55 dB SAT 20 ms 2.839487 ms
0 Offset 1.5 dB Marker 1 [T1(]
.74 dBx
L 248500 ms |IN
B\
Lo -
AN " v ) Ny T W it b
I~ C
10
- 20
M Wi Wl o W |
- 30
L o
- 50
- &0
—7C
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 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.

6.6.2 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

Ry Measured Max Limit (dBm)
Channel (MH2) 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 455 -15.45 PASS
78 2480 -36.75 Plot C 4.70 -15.30 PASS
Modulation: 7 /4-DQPSK
Ry Measured Max Limit (dBm)
Channel (MH2) 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
Fequency Measured Max Limit (dBm)
Channel (MH2) 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 PlotH 491 -15.09 PASS
78 2480 -36.98 Plot | 2.12 -17.88 PASS
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B. Test Plot

@ * RBN 100 kHz Marker 1 [T1 ]
“VBN 300 KHz -36.43 dar
Ref 19 dBm ALt 45 B SNT 2.5 s 24248233974 GHz
Offset 1.5 dB Marker 2 [T1(]
7.80 dar
1o - N
1 P
VNG C
[AV R
- —1C
- —2C
- —3C

W}&mﬂ_ Ly TR APRPCIRITN Y Ayw&n.,L,wMWSE

Start 30 MHz 2.497 GHz/ Stop 25 Gz

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

Plot A
@ *RBN 100 Krz Marker 2 [T1 ]
“ VBNV 300 kHz -36.35 dBr
Ref 19 cBm Att 45 B SAT 2.5 s 23.919567308 GHz
Offset 1.5 B Marker 1 [T1(]
4.55 dBr
[~ 1C r —A3096: icard | A
1 B
Vi |C
LM
[~ -1C
[~ —2C
- —3C
2

B ol i NAENETT TP R e o LMy AAMM" I8
s ik

R | R TR Y

Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

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

Plot B
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® “RBNV 100 kHz varker 1 [T1 ]
“ VBN 300 kHz —-36.75 dBr
Ref 19 dBn Att 45 B SAT 2.5 s 14_155657061 GHz
Offset 1.5 B Markgr 2 [T1|]
4.70 dBr
- 10 s —A7097 N
1 B
VA ole
LM
[~ —1C
I~ —2C
- —3C
1
| &l Al sk bt 1 Tl. A A R A b lhn}lll\b\ .AMM IB
ook 'mewmwv o by e o
- -8C
- —&C
[~ —7C
| —8C.
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

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

Plot C
@ “RBN 100 kHz Marker 1 [T1 ]
VBN 300 KHz -36.39 dBr
Ref 19 dBm ALt 45 B ST 2.5 s 23.768041667 GHz
Offget 1.5 dB Marker 2 [T1(]
2.05 cBr
- 10 - N
1 B d
VNE |C
LM
e
- —2C
- -3C
1
B VU DU N EPRRY | PAUNTSTCR I TRV |0 /L COTL.L W O T BRI C Oy MJJWW:‘DE
W 7 AT < Al hd v
- —5C
- —aC
- —7C
| -8C.
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 12.APR.2016 18:44:41
Plot D
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® “RBN 100 KHz varker 2 [T1 ]
“ VBN 300 kHz -36.12 dBr
Ref 19 dBn Att 45 dB SWT 2.5 s 23879551282 Grz
Offset 1.5 dB Marker 1 [T1(]
|57 dar
Fac —AS0961 N
1 ~d 3
VNE |C
LM
e (O]
r-20
- —3O
2
Wmmw.,l}.ﬂ U TV, WP LR TR R MNMMMMWE
-850
I~ a0
=70
| 80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz

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

Plot E
@ “ RBN 100 kHz Marker 1 [T1 ]
VBN 300 kHz -36.39 dBr
Ref 19 dBm Att 45 dB SWT 2.5 s 24.039615385 GHz

Offfet 1.5 dB Markegr 2 [T1[]
|32 dar
. —ATO57 N

1 P 2
Wam [-C
M
- —1C
- —2C
[~ —3C

|L.AJIN~”1‘ e

| PR I ) 4 a g Al st MAAPALMAA i g A i A
A Saa Wasal AU Y

Center 12.515 GHz 2.497 GHz/ Span 24.97 Gz

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

Plot F
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“RBNV 100 kHz
* VBN 300 kHz

Marker 1 [T1 ]
-36.89 dBr

LM

Ref 19 dBm Att 45 dB SANT 2.5 s 23.728025641 GHz
Offset 1.5 dB Marker 2 [T1|]
.83 dBr

- 1C - N
1 PK
V-l ol

- 10

20
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1
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Start 30 MHz 2.497 Giz/ Stop 25 GHz
Date: 12.APR.2016 18:45:25

Plot G

“RBN 100 kHz
* VBN 300 kHz

Marker 2 [T1 ]
-36.00 dBr

LM

Ref 19 dBm At 45 B SNT 2.5 s 24_399759615 Gz
Offset 1.5 dB Marker 1 [T1|]
4.91 dBr
10 ] 430961 N
1 P
V= [C
=
I~ =20
I~ =3C
2
L NP I YT RPN LN Y, ST MWWW I8
- -850
I~ —aC
-7
| 80
Center 12.515 GHz 2.497 GHz/ Span 24.97 GHz
Date: 12.APR.2016 18:46:53
PlotH
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® “RBN 100 kHz Marker 1 [T1 ]
“ VBN 300 kHz -36.98 dBr
Ref 19 dBm Att 45 B SNT 2.5 s 15.916362179 GHz
Offset 1.5 dB Marker 2 [T1|]
2.12 dbr
I~ 10 —ATOS7T o504 Gz WA
P
VNE [C
M
- —1C
I~ —2C
- —3C
1

P TR it ot ntanu L ud gl ..AMM‘M.'AIM\I" AAMWWM xE

Center 12.515 GHz 2.497 GHz/ Span 24.97 Gz

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

Cotmmunication
Antenna

/.

EUT

o fffffffffff-’f{fﬁ

—
. | 5P || Tom Table

m\\\\\\\\\wa
e

Service Recewer — Preamplifier
Supphler

The Bluetooth Module of the EUT is powered by the battery. The Module is located in a 3m
Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as factors are calculated
to correct the reading. During the measurement, the Bluetooth Module is activated and controlled by
the Bluetooth Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on
test mode transmitting 339 bytes DH5 packages at maximum power.

For the Test Antenna:

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

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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*RBN 100 kHz
VBN 300 kHz

Marker 1 [T1 ]
7.89 dBr

Ref 19 dBm Att 45 dB SAT 15 ms 2.402019230 GHz
Offfet 1.% dB |
e N
W= [FC
/ \ v
ATI5 12 3 e j \
B j \
B ,
a0
. ™ JRVY L OV (SURERL YOOV | (AT WRPUVI THTPIY I L 14 N /'} u\nl TE
\npgst N L) 14 L ATATA o el Th A A g haavce had a4
- -850
e
- 70
F1
| =0 |
Start 2.37499999 GHz 3.000001 VMHz/ Stop 2.405 GHz
Date: 12.APR.2016 19:01:25

(Plot A: GFSK Channel = 0)
@ “RBN 100 kHz varker 1 [T1 ]
“ VBV 300 kHz 4.75 dBr
Ref 19 dBm ALt 45 B SWT 15 ms 2.479855769 GHz
Offfet 1.5 dB
o - [,
MAXHE i
/ \ v
F—c
D1 [»15& bS cBm
B ’ \
WA
,.Il‘"nn, n i Sk n...l...".'.uvl; .mwn Mv J‘"“-v"‘w‘ ;‘u A‘.vv.AWALI “.vvl W.JJWA l\le_ ‘M Te
- —-B8C
|- —6C
- —7C
F1
- |
Start 2.475 Gz 3 MHz/ Stop 2.505 GHz
Date: 12.APR.2016 19:00:17

(Plot B: GFSK Channel = 78)
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@ “RBNV 100 KHz Marker 1 [T1 ]
“ VBN 300 kHz 6.22 dBr
Ref 19 dBm ALt 45 B SNT 15 ms 2.401874999 GHz
offfet 1.5 B |
o Ca ]
VAXHEE ol

[AV

D1 -13.y8 dBm
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e
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Start 2.37499999 GHz 3.000001 vHz/ Stop 2.405 GHz

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

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

@ “RBNV 100 kHz varker 1 [T1 ]
VBN 300 kHz 3.30 dBr
Ref 19 dBn ALt 45 dB SAT 15 ms 2.480144231 CGHz
Offget 1.5 dB
. [
1
e [FC
(w v
ey
D1 1»16 BS dBm
B ) \
- ﬁ(j
I T Y \u\ A IPORUT | W ) AR TTIUN P L W P AN oAbttt At ds e b g ot A 4 e
Wi Miacal iR e Ty W v S Lt A
- —5C
[~ —6C
[~ —7C
F1
| e |
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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@ “RBN 100 kHz Marker 1 [T1 ]
“VBN 300 KHz 6.26 dBr
Ref 19 dBn ALt 45 dB SANT 15 ms 2.402163461 GHz
Offfet 1.5 B |
[~ 1C T ';‘
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{ LM
[ -1C
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Date: 12.APR.2016 19:02:50

(Plot E: 8DPSK Channel = 0)

® “RBN 100 KHz varker 1 [TL ]
“VBWN 300 kHz 3.29 dBr
Ref 19 dBn Att 45 dB SNT 15 ms 2.480144231 GHz
Offset 1.5 dB
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VR |C
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(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)
® “RBN 100 kHz Marker 2 [T1 ]
“ VBNV 300 kHz 37.33 dBuv
Ref 97 dBuv Ate 15 dB SWT 10 ms 2.332429846 GHz
Markegr 1 [T1(]
| 34181 dBu
&L 2_39000(000 Giiz| PN
- 1
M 8C
WW@MMW Aol A N
30
Center 2.357 GHz 9.4 \Hz/ Span 94 VHz

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

(Channel =0 PK)
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Date:

Date:

“RBN 100 kHz Marker 2 [T1 ]

“ VBN 300 kHz 35.08 dBuv
Ref 97 dBLV Att 15 dB SWT 10 ms 2.339058051 GHz
Markegr 1 [T1[]
L 3Bl47 dBLy
2_390000000 GHz| N
-ac
7C
- aC
5C
B IR
AC > .
b bk bt e
- 3C
[~ 20
- 1C
- C
Center 2.357 GHz 9.4 \Hz/ Span 94 MHz

11.JUL.2016 18:48:11

(Channel = 0 AV)

“ RBN 100 kHz Marker 2 [T1 ]

“ VBNV 300 kHz 37.56 dBjv
Ref 97 BV ALt 15 dB SNT 10 ms 2.485795615 GHz
Varkgr 1 [T1]]

24l68 By
2_483500000 GHz| PN

[~ 4AC
Ty Bk TUTIRATTR LN N MARTRAY MORTRVRY WP R PTTY
- 3C
[~ 2C
- 1C
[~ C
Start 2.478 GHz 2.2 \Hz/ Stop 2.5 GHz

11.JUL.2016 18:58:28

(Channel = 79 PK)
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@ “ RBW 100 KHz Marker 2 [T1 ]
“ VBNV 300 KHz 35.95 dBlY
Ref 97 dBUV Att 15 B SAT 10 ms 2.493019231 GHz
Varker 1 [T1]]
. 34|50 dBi
2_483500000 GHz| N
1 AR m
e [

<

Z
T IlAL-LlA[LI‘ %Y ‘"WWWMMV‘
L AS L all

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

Test Verdict ( = /4-DQPSK)

2.2 MHz/

(Channel =79 AV)

Stop 2.5 GHz

Receiver Max
ch Frequency | Detector | Reading AT Afactor Emissi.on Limit Result
(MHz) PK/AV UR (dB) | (dB@3m) (dBuV/m) (dBuV/m)
(dBuVv/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)

Date:

Date:

“RBN 100 kHz Marker 2 [T1 ]

VBN 300 kHz

37.60 dBv

Ref 97 dBuwv At 15 dB SANT 10 ms 2.358355769 GHz

Markegr 1 [T1(]

K

=
=

L c 1
TRTIF7 E RIS P PROPIT P T 7o vy I,-_ L7 LTIV N KO Y é&mw

11.JUL.2016 18:50:29

(Channel = 0 PK)

Span 94 VHz

“RBW 100 Krz varker 2 [TL ]

> VBN 300 kHz 35.65 B
Ref 97 cBLV ALt 15 dB SWT 10 ms 2.363628205 GHz
Markér 1 [T1[]
. 22015 dBy
2300000000 GHz| PN
- 8C
7C
- 6C
5C
L G — t e
I~ 3C
[~ 2C
[ 1C
- C
Center 2.357 GHz 9.4 MHz/ Span 94 Mz

11.JUL.2016 18:49:07

(Channel =0 AV)
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Date:

Date:

“RBN 100 kHz Marker 2 [T1 ]

VBN 300 kHz 38.04 dBuv

Ref 97 dBuv Att 15 dB SWT 10 ms 2.486003205 GHz
Markgr 1 [T1[]1

35014 Bl
2_483500000 GHz| N

A

b bl g tbbdsd b b o st

Start 2.478 GHz 2.2 \Hz/ Stop 2.5 GHz

11.JUL.2016 18:55:31

(Channel = 79 PK)

“ RBN 100 kHz Marker 2 [T1 ]
“ VBN 300 kHz 35.27 dBuv
Ref 97 dBWV Att 15 dB SWT 10 ms 2.495451923 GHz

Markér 1 [T1[]
L <)
2_483500000 GHz| N

Start 2.478 GHz 2.2 \Hz/ Stop 2.5 GHiz

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)
® “ RBN 100 kHz Marker 2 [T1 ]
* VBN 300 kHz 37.94 dBv
Ref 97 dBuv At 15 dB SWT 10 ms 2.368147436 GHz
Markegr 1 [T1(]
L 35111 dB
&L 2_39000(000 GHz| PN
= |
M 8C
it P IO P A FEmPTE
[~3C
Center 2.357 GHz 9.4 \Hz/ Span 94 VHz

Date: 11.JUL.2016 18:51:12

(Channel =0 PK)
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® “RBNV 100 KHz varker 2 [T1 ]
S VBN 300 kHz 35.95 dBv
Ref 97 dBV ALt 15 dB SWT 10 ms 2.360314108 GHz
Varkér 1 [T1]1
. 2|62 dBy
2300000000 GHz| PN
|
VAXH
7C
- aC
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M l ww] b
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- C
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Date: 11.JUL.2016 18:52:12
(Channel = 0 AV)
® »RBNV 100 Kz Marker 2 [T1 ]
“ VBN 300 kHz 37.42 dBv
Ref 97 dBwWV Att 15 dB SANT 10 ms 2.486108974 GHz
Varkgr 1 [T1]]
- o 34190 dBuv

2_483500000 GHz| N

[Se

- Ac L ’l 2 IR

M WWWMJ\W«“" bVttt A A AL Bt i
Vi WAV AL A A ok

K

2

- 1C

-C

Start 2.478 GHz 2.2 \Hz/ Stop 2.5 GHz

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

(Channel = 79 PK)
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® “RBN 100 KHz Marker 2 [T1 ]
VBN 300 Kz 36.52 BV
Ref 97 BV Att 15 B SWT 10 ms 2.493019231 G
Varkér 1 [T1]]
o 3|28 A

2_483500000 GHz| N

g
=

- B JJ’ v‘\

a0 B
M P T— I PR

Start 2.478 GHz 2.2 \Hz/ 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/50Q line impedance stabilization network(LISN).

Frequency range (MHz) C unfiucted Limit (dBpV)
Quai-peak Average
0.15-0.50 b o 56 56 1o 46
0.50-5 56 P
5-30 60 ”
NOTE:

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

6.8.2 Test Description

< 4em = < &0cm =

Communication
Antenna

EUT ( BT Maodule)

E -
) SOOI

NN

Pulse Limiter

' LISN /_§\
Receiver

—._D D..—

Service /

Supplier

At
EEA AT

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal reference
ground plane. EUT was connected to LISN and LISN was connected to reference Ground Plane. EUT
was 80cm from LISN. The set-up and test methods were according to ANSI C63.10:2013
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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
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6.9 Radiated Emission
6.9.1 Requirement

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

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

Frequenc Field Strength Measurement ..

(I\C/]IHz) y (v /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

Turn Table

e

Service
Supplier

Receiver —— Preamplifier

Radiated Emissions below 30MHz
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Communication
Antenna

U

Test Antenna

AT

< 80cm >,

s

DD |

= Service

Supplier

Communication
Antenna

]

BBDAOBDDDOODI

A

A

Turn Table

Receiver

— Preamplifier

Radiated Emissions 30-1000MHz

EUT

fffffffffffff{f}i

B e

Test Antenna

Recemwer

——  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) viaa Common Antenna, and is set to
operate under hopping-on test mode transmitting 339 bytes DH5 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.

Report No. SH16030055W10

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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