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2 Details about the Test Laboratory

Details about the Test Laboratory
Test Site 1

Company name:  TUV SUD Hong Kong Ltd.
3/F, West Wing, Lakeside 2,
10 Science Park West Avenue,
Science Park, Shatin, Hong Kong

Test Site 2

Company name: Hong Kong Productivity Council
LG1, HKPC Building,
78 Tat Chee Avenue,
Kowloon, Hong Kong

FCC Registration Number: 90656

IC Registration Number : 4780A
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3 Description of the Equipment Under Test

Product: VervelLoop+
Model no.: SHO002

Options and accessories: NIl

Rating: DC3.7V Supplied by Li-ion Rechargeable Battery
DC5.0V Charged by the mini-USB port

RF Transmission 2402MHz-2480MHz

Frequency:

No. of Operated Channel: 79

Modulation: GFSK, m/4-DQPSK, 8-DPSK

Antenna Type: Chip antenna

Antenna Gain: 1.6dBi

Description of the EUT: The Equipment Under Test (EUT) is a Bluetooth headset operated at
2.4GHz
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4 Summary of Test Standards

Test Standards

FCC Part 15 Subpart C | PART 15 - RADIO FREQUENCY DEVICES

10-1-2015 Edition Subpart C - Intentional Radiators

RSS-247 Digital Transmission Systems (DTSs), Frequency Hopping Systems
Issue 1 2015 (FHSS) and License-Exempt Local Area Network (LE-LAN) Devices

All the test methods were according to Public Notice DA 00-705 -Frequency Hopper Spread
Spectrum Test Procedure released by FCC on March 30, 2000 and ANSI C63.10-2013.

EMC_SZ FR_21.00FCC  TUV SUD HONG KONG LTD. _ _ Page 5 of 49
Rel 2014-03-20 3/F, West Wing, Lakeside 2, 10 Science Park West Avenue, Science Park, Shatin, HK.
elease -Uo- Tel: +852-2776 1323 Fax: +852-2776 1206



Report Number: 60.790.16.716.01

5 Summary of Test Results

&

Technical Requirements

FCC Part 15 Subpart C/RSS-247 Issue 1/RSS-Gen Issue 4

Test Condition Pages | Test Result Test
Site
§15.207 RSS-GEN 8.8 | Conducted emission AC 10 Pass Site 2
power port

815.247(b)(1) RSS-247 Conducted peak output 13 Pass Site 2
Clause 5.4(2) | power

§15.247(e) RSS-247 Power spectral density* -- N/A -
Clause 5.2(2)

815.247(a)(2) RSS-247 6dB bandwidth -- N/A -
Clause 5.2(1)

815.247(a)(1) RSS-247 20dB bandwidth and 99% 20 Pass Site 2
Clause 5.1(1) | Occupied Bandwidth

815.247(a)(1) RSS-247 Carrier frequency 27 Pass Site 2
Clause 5.1(2) | separation

815.247(a)(1)(iii)) | RSS-247 Number of hopping 30 Pass Site 2
Clause 5.1(4) | frequencies

815.247(a)(1)(iii)) | RSS-247 Dwell Time 32 Pass Site 2
Clause 5.1(4)

§15.247(d) RSS-247 Spurious RF conducted 35 Pass Site 2
Clause 5.5 emissions

815.247(d) RSS-247 Band edge 39 Pass Site 2
Clause 5.5

815.247(d) & RSS-247 Spurious radiated 44 Pass Site 2

815.209 & Clause 5.5 & | emissions for transmitter
RSS-GEN and receiver
6.13

§15.203 RSS-GEN 8.3 | Antenna requirement See Pass --

note 1

Note 1: N/A=Not Applicable.
Note 2: The EUT uses a Chip antenna, which gain is 1.6dBi. In accordance to §15.203, it is considered
sufficiently to comply with the provisions of this section.
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6 General Remarks

Remarks

This submittal(s) (test report) is intended for FCC ID: VLJ-SH002, IC: 4522A-SH002 complies
with Section 15.207, 15.209, 15.247 of the FCC Part 15, Subpart C, RSS 247 and RSS-Gen

rules.

SUMMARY:
All tests according to the regulations cited on page 5 were

W - Performed

O - Not Performed

The Equipment Under Test

W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: May 9, 2016
Testing Start Date: May 9, 2016
Testing End Date: May 28, 2016

- TOV SUD HONG KONG LTD. -

Reviewed by: Prepared by:
\ LY
0 lng- A
Phoebe Hu Felix Li
EMC Project Manager Senior EMC Project Engineer
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7 Test Setups

7.1 AC Power Line Conducted Emission test setups

40em
B EUT Measunng

Recerver
B0cm | |
||

N

1™

LISN

7.2 Radiated test setups

Semi-Anechoic Chamber

[ ]

Computer

3m

4 »
< > ‘

Pre-Amplifier ——

[—— Turntable

Ground Plane
Measuring

Receiver

7.3 Conducted RF test setups

Measuring EUT
Receiver
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8 Systems test configuration

Auxiliary Equipment Used during Test:

DESCRIPTION MANUFACTURER MODEL NO. SIN
PC lenovo X220

Test software: Blue test 3.0, which used to control the EUT in continues transmitting mode

The system was configured to hopping mode and non-hopping mode.

Hopping mode: typical working mode (normal hopping status)

Non-hopping mode: The system was configured to operate at a signal channel transmitting. The

test software allows the configuration and operation at the worst-case duty and the highest
transmit power
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9 Technical Requirement

9.1 Conducted Emission

Test Method
1. The EUT was placed on a table, which is 0.8m above ground plane
2. The power line of the EUT is connected to the AC mains through a Artificial Mains
Network (A.M.N.).
3. Maximum procedure was performed to ensure EUT compliance
4. A EMI test receiver is used to test the emissions from both sides of AC line

Limit
Frequency QP Limit AV Limit
MHz dBuv dBuVv
0.150-0.500 66-56* 56-46*
0.500-5 56 46
5-30 60 50
Decreasing linearly with logarithm of the frequency
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Conducted Emission

Product Type VerveLoop+
M/N SH002
Operating Condition Charging & BT
Test Specification Live

Comment AC 120V/60Hz
REW 9 kHz
MT 1=
Attt 0 dB AUTOC PREAMP OFF
S LA T 1 MHz 10 MHz
- 70
1 PK
e I )
S [0
= e
BN 5_AV
-5
A )
GDB
| ae
.o E”\ | kopeehlit PR
! an
0
150 kHz 30 MHz
Trace Frequency Level (dBpV) Detector Delta Limit'dB
1 170.000000000 kH= 48.88 Quasi Peak -1€.08
2 170.000000000 kH= 31.3%6 Average -23.40
1 50&.000000000 kH= 39.75 Quasi Peak -1€.253
2 514.000000000 kH= 33.75 Average -12.25
1 1.614000000 MH= 21.73 Quasi Peak -34.27
2 2.338000000 MH= 17.32 Average -28.68
1 3.834000000 MH= 21.8¢ Quasi Peak -34.14
2 4.914000000 MH= g.98 Average -36.02
2 11.050000000 MH= 17.88 Average -32.12
1 11.070000000 MH= 22.74 Quasi Peak -37.2¢
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Conducted Emission

Product Type

M/N

Operating Condition
Test Specification

VerveLoop+
SH002
Charging & BT
Neutral

Comment AC 120V/60Hz
® RBW S kHz
MT 1 s
Att 0 dB AUTO PREAMP OFF
aBRv | 50 1 MHz 10 MHz
- 70
1 PE
MAZH [Poeciis gp
m - o0
1z DS
el S
+
&DB
RO
4]
150 kH=z 30 MHz
Trace Frequency Level (dBpV) Detector Delta Limit/dB
1 174.000000000 kH= 51.77 Tuasi Peak -1z.85&
2 174.000000000 kH= 3B8.3¢% Lverage -1lg.38
2  506.000000000 kH= 33.81 Lverage -12.168
1 510.000000000 kH=z 41 .47 Juasi Peak -14.52
2 3.042000000 MH= 14.41 Average —-31.58
1 3.3%8000000 MH= 15.8% guasi Peak -40.01
1 3.80e000000 MH= 13.83 guasi Peak -42,17
2 4_.842000000 MH= 15.41 Average -30.58&
1 10.&82000000 MH= 18.63 Tuasi Peak —-40.37
2 10.738000000 MH= 14,20 Averags -35.10

EMC_SZ FR_21.00FCC
Release 2014-03-20
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9.2 Conducted peak output power

Test Method

1. Use the following spectrum analyzer settings:
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured, VBW=RBW,
Sweep = auto, Detector function = peak, Trace = max hold

2. Add a correction factor to the display.

3. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the
peak of the emission. The indicated level is the peak output power

Limits
Frequency Range Limit Limit
MHz W dBm
2400-2483.5 <1 <30
EMC_SZ FR_21.00FCC  TUV SUD HONG KONG LTD. Page 13 of 49
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Conducted peak output power

Bluetooth Mode GFSK modulation Test Result
Conducted Peak

Frequency Output Power Result
MHz dBm
Low channel 2402MHz -1.56 Pass
Middle channel 2441MHz 3.35 Pass
High channel 2480MHz 3.53 Pass

Low channel 2402MHz

Spectrum :%"'

Ref Level 16.00 dem Offset 0.50 d& & RBW 1 MHz

Att 35 dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] -1.56 dBm
10 dBm

2.40218810 GHZ|

0 deém i
-10 dBm \\

-20 dBm

-30 dBm—f 5=

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 691 pts Span 5.0 MHz
Nk

L JL | Measuring...  WRANRNNSD 0 12052016

12:24:01 7

Date: 12 MAY 2016 12:24:01

Middle channel 2441MHz

Spectrum né‘"

Ref Level 16.00 dem Offset 0.50 d& & RBW 1 MHz

Att 35 dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] 3.35 dBm|
10 dBm 2.44084080 GHz|

f—r_‘km*——-._
0 dem

-10 dBém

-20 dBm

.-»-«*-*"""/ [
-30 dBm

-40 dBm

-50 dBm

-60 dBr

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts

Span 5.0 MHz
L : | reasuring...  EUANNNRED W 12.05.2016

12:23:35 7

Date: 12.MAY.2016 12:23:36
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High channel 2480MHz

Spectrum :g“

Ref Level 16.00 dem Offset 0.50 d& & RBW 1 MHz

Att 35 dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] 3.53 dBm|

10 dBm 2.47983360 GHZ|

M1

0 derm

-10 dBm

-20 dBm

a—
-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 691 pts

Span 5.0 MHz
™

i 12.05.2016
L JL J Measuring... @RRRRLNED W6 12032048 %

Date: 12.MAY.2016 12:22:49
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Bluetooth Mode 11/4-DQPSK modulation Test Result

Conducted Peak

Frequency Output Power Result
MHz dBm
Low channel 2402MHz -0.73 Pass
Middle channel 2441MHz 3.27 Pass
High channel 2480MHz 3.57 Pass
Low channel 2402MHz
Spectrum [@
Ref Level 16.00 dBm Offset 0.50 dB & RBW 1 MHz
Att 3I5dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
@® 1Pk Max
M1[1] -0.73 dBm)|
10 dBm 2.40216640 GHz|
M1
0 dBm /f’__d_,_w_‘\\
-10 dBm
-20 dBém /
-30 dBm
-»\\WM
-40 dBm
-50 dBm:
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz 691 pts Span 5.0 MHz

L

Date: 12.MAY.2016

Att

J L

Spectrum

J

12:26:04

Measuring... @RRRRLNED W6 12.05.2016

Middle channel 2441MHz

12:26:04 %

&

Ref Level 16.00 dém

35 db

Offset 0.50 d8 & RBW 1 MHz

SWT 1ms @ VBW 3 MHz Mode auto Sweep

@ 1Pk Max

10 dBm

M1[1]

0 derm

3.27 dBm
2.44081190 GHz|

-10 dBm

-20 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Nk

691 pts

Span 5.0 MHz

L

Date: 12.MAY.2016
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High channel 2480MHz

Spectrum :g“

Ref Level 16.00 dem Offset 0.50 d& & RBW 1 MHz

Att 35 dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] 3.57 dBm
10 dem 2.47982630 GHz|

M1
ff——*'__-—‘———ﬁh

0 dBm
-10 dBm

-20 dem \\
dem \\4‘

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 691 pts Span 5.0 MHz
N

—
. 12.05.2016
L Jil | measuring... GRENNNNND W6 ey

Date: 12.MAY.2016 12:25:20
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Bluetooth Mode 8DPSK modulation Test Result
Conducted Peak

Frequency Output Power Result
MHz dBm
Low channel 2402MHz -1.11 Pass
Middle channel 2441MHz 3.20 Pass
High channel 2480MHz 3.47 Pass

Low channel 2402MHz

Spectrum :%"'

Ref Level 16.00 dem Offset 0.50 d& & RBW 1 MHz
Att 3I5dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] -1.11 dBm

10 dBm 2.40201450 GHZ|

M1
0 derm

/ \\

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 691 pts Span 5.0 MHz
i

—
N 12.05.2016
( )i J Measuring... GRRLLLOED W6 1227:59 7

Date: 12.MAY.2016 12:27.59

Middle channel 2441MHz

Spectrum :%"'

Ref Level 16.00 dem Offset 0.50 d& & RBW 1 MHz

Att 35 dB SWT 1ms @ VBW 3 MHz Made Auto Sweep
@ 1Pk Max

M1[1] 3.20 dBm
10 dem 2.44098550 GHz|

L
__,_'—v—_?'J—__*——_‘"

0 dBm
-10 dBm

-20 dBm /
ﬂz@)rﬁ‘rf”ﬂ

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts Span 5.0 MHz
i

N 12.05.2016
( )i J Measuring... @RRRRLNED W6 12:27:32 %

Date: 12.MAY.2016 12:27.33
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High channel 2480MHz

Spectrum :g"
Ref Level 19.00 dem Offset 0.50 d& & RBW 1 MHz
Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] 3.25 dBm

2.48000720 GH2Z|
10 dBm
M1
[ —f |
0 dBm
-10 dBm
-20 dBm /
L7 M
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 691 pts Span 5.0 MHz
T i 12.05.2016
L JL J Measuring... @RRRRLNED W6 16443150 %

Date: 12.MAY.2016 16:43:50

Att

Spectrum

Ref Level 16.00 dem Offset 0.50 d& & RBW 1 MHz

&

35 db

SWT

1ms @ VBW 3 MHz Mode auto Sweep

@ 1Pk Max

M1[1]

10 dBm

M1
e 1

3.47 dBm|
2.48000000 GHz|

0 derm

-10 dBm

-20 dBm

dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

691 pts

Span 5.0 MHz

L

Date: 12.MAY.2016 12:27:08
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9.3 20 dB bandwidth and 99% Occupied Bandwidth

Test Method

1. Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and
connect it to measurement instrument. Then set it to any one convenient frequency within
its operating range. Set a reference level on the measuring instrument equal to the
highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 20 dB from the
reference level. Record the frequency difference as the emission bandwidth.

4. Repeat above procedures until all frequencies measured were complete.

Limit

Limit [kHz]

N/A
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Report Number: 60.790.16.716.01

20 dB bandwidth and 99% Occupied Bandwidth

Bluetooth Mode GFSK Modulation test result

Frequency 20 dB Bandwidth  99% Bandwidth Limit Result
MHz kHz kHz kHz
2402 929.10 850.94 -- Pass
2441 933.40 850.94 -- Pass
2480 924.70 846.40 -- Pass
2402MHz
Spectrum [@
Ref Level 10.00 dBm Offset 0.50 dB & RBW 30 kHz
Att 25d8 SWT 63,2 s @ VBW 100 kHz  Made Auto FFT
@ 1Pk Max
D1[1] -0.08 dB|
929,10 kHz
0 dBm Occ Bw 850.940665702 kHz
D1 -3.690 dBm {W M1[1] o |§i;;?|3ndpﬁ_'¢1;
-10 dBm ’\\‘
- m L 3 1,\/ i
i D2 -23.690 dBm ¥ Sl
-30 dBm ’ﬁ/ ‘\ﬁ
-40 dBm /JF/ \/J ﬁw
\_S\E,dBm fﬁ’f\"\ ‘/
\f\f 7 S
-60 dBm
-70 dBm
-80 dBmi
CF 2.402 GHz 691 pts - Span 3.0 MHz
[ : J Measuring... GULLLLLED WO 12.05.2016

Date: 12.MAY.2016 12:34.53
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2441MHz
Spectrum [@

Ref Level 10.00 dem Offset 0.50 dB & RBW 30 kHz

Att 25dB SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] 0.06 dB
933.40 kHz
O dBm——P1 1.610 dBm i

Occ Bw 850.940665702 kHz|
M1[1] -18.92 dBm|
N 2.44053550 GHz
-10 dBm
e \H 2
Vi ——
D2 -18.390 dBrm; o

20 dbm—F——"< : - -

O
o

-30 dBm —

N N
7TV v

-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 691 pts Span 3.0 MHz
L K | measuring... @RANANNAD WG 12052016 Y

Date: 12.MAY. 2016 12:35:42

2480MHz
Spectrum @

Ref Level 10.00 dem Offset 0.50 dB & RBW 30 kHz

Att 25dB  SWT 63.2 ps @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.57 dB
924.70 kHz
o dBm D1 1810 dBm ra

Occ Bw 846.599131693 kHz
v mMi[1] -18.03 dBm
Fis 2.47953980 GHz
-10 dBm
5] Tl
D2 -18.190 dBr 01

L AT N

-30 dém

N A
VAR LV VY ]

-20 dBm

-50 dBem
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 691 pts Span 3.0 MHz
—
Nl i 12.05.2016
L JL J Measuring... GRRLLLOED W6 12136130 %

Date: 12.MAY.2016 12:36:40
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Report Number: 60.790.16.716.01

20 dB bandwidth and 99% Occupied Bandwidth

Bluetooth Mode 1/4-DQPSK Modulation test result

Frequency 20 dB Bandwidth  99% Bandwidth Limit Result
MHz kHz kHz kHz
2402 1220.0 1163.50 -- Pass
2441 1220.0 1159.19 -- Pass
2480 1224.3 1159.19 -- Pass
2402MHz
(Srciram ) =)
Ref Level 10.00 dBm Offset 0.50 dB & RBW 30 kHz
Att 25 dp SWT 63.2 ps @ YBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] 0.06 dB
1.22000 MHz|
0 dBm Occ Bw 1.163531114 MHz|
D1 -3,000 dBm \q M1[1] -22.82 dBm
10 dBm ‘f‘,\/’ ”\IW \,—-r\w \W 2.40137920 GHz|
1 B
=0 d8m D2 -23.000 EIEI'H%r o
-30 dém [/“
f \
-40 dBm / VAN i\
Y VA
-50 dBmﬂ
-60 dBm
-70 dém
-80 deém
CF 2,402 GHz 691 pts Span 3.0 MHz
[ : J Measuring... QUANLLRLD WG L y

Date: 12.MAY.2016 12:33:38
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2441MHz
Spectrum @

Ref Level 10.00 dem Offset 0.50 dB & RBW 30 kHz

Att 25dB  SWT 63.2 s @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.43 dB|
1.22000 MHz,
oaem——C1 1,160 dBm: Occ Bw 1.159189580 MHZ|
L\’f\,il[l] -18.67 dBm
2.44037480 GHz,
-10 dBm PR AR Aﬂ“u =
m_zJ L
SUdBR=————=02 -18.840 dBm=}
-30 dBm

Wl \A )

-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 691 pts Span 3.0 MHz
[ i | teasuring...  @RERRNAED &0 Foazse

Date: 12.MAY.2016 12:32:58

2480MHz
Spectrum [@

Ref Level 10.00 dem Offset 0.50 dB & RBW 30 kHz

Att 25dB SWT 63.2ps @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] 0.21 dB|
1.22430 MHz
O dBm D1 1.490 dBm:

Occ Bw 1.159189580 MHz

\'\ﬁj\ﬂﬂl[l] -18.95 dBm

2.47937050 GHz

-10 dBm - LA ﬂm’\f‘ =
w‘.?‘j

S5 gEm———02 -18.510 dam=H e

W@l”%ﬂv/\ ;“\/ \/\

-50 dBm
-60 dBm:
-70 dBm
-80 dBm:
CF 2.48 GHz 691 pts Span 3.0 MHz
e ———
il .
L JL J Measuring... EELLNLELE WG 12.05.2016

12:32:05 7
Date: 12.MAY.2016 12:32:15
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20 dB bandwidth and 99% Occupied Bandwidth

Bluetooth Mode 8DPSK Modulation test result

Frequency 20 dB Bandwidth  99% Bandwidth Limit Result
MHz kHz kHz kHz
2402 1211.3 1150.51 -- Pass
2441 1211.3 1141.82 - Pass
2480 1211.3 1146.16 -- Pass
2402MHz
Spectrum [@
Ref Level 10.00 dBm Offset 0.50 dB & RBW 30 kHz
Att 25dB SWT 63.2 s @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.39 dB|
1.21130 MHz,
0 dem Occ Bw 1.150506512 MHZ|
D1 -3.980 dBm M1[1] -24.21 dBm)|
10 dbm i ﬂw 2.40140960 GHz,
-20 dBm : 7‘}‘{“\[\{\/ \VF\J '
D2 -23.980 dBm 1
-30 dBm ‘\"1
\
-40 dBm / \.\/_ \Jﬂ
L~ A A Y WA
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2,402 GHz 691 pts - Span 3.0 MHz
[ : J Measuring... QUbCLLED WG L y

Date: 12.MAY.2016 12:29:18
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2441MHz

( ] o
Spectrum 53

Ref Level 10.00 dem Offset 0.50 dB & RBW 30 kHz

Att 25dB SWT 63.2ps @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.16 dB
1.21130 MHz
LEmriEI D1 0.350 dBm Occ By 1.141823444 MHz

\le[l] -19.87 dBm
2.44040520 GHz|
FAY ey
-10 dBm A T N
§ E
D2 -19,650 dE\rr/ \
-30 dBm

by Sty AN ,J"\/ \/\L FNPNaY

=1

=20 dim

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts Span 3.0 MHz

Nl i 12.05.2016
L JL J Measuring... @RRRRLNED W6 12030012 %

Date: 12.MAY.2016 12:30:12

2480MHz
Spectrum @

Ref Level 10.00 dem Offset 0.50 dB & RBW 30 kHz

Att 25dB SWT 63.2 s @ VBW 100 kHz Mode Auto FFT
@ 1Pk Max
D1[1] -0.50 dB|
1.21130 MHz,
e D1 0.670 dBm Occ Bw 1.146164978 MHZ|
Mr\u[ﬂ -19.35 dBm
2.47940520 GHz,
-10 dBm AN £
' T v e
!
=Z0denT D2 -19,330 dBrr/ RL\
-30 dBm Nﬂ’\/
vxﬁ%@ﬁ.‘« AN M FAVaN
"\f f—y V
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz 691 pts Span 3.0 MHz
hid T 12.05.2016
[ i | teasuring...  @RERRNAED &0 a1 7

Date: 12.MAY.2016 12:31:05
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9.4 Carrier Frequency Separation

Test Method

1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels, RBW = 1% of the
span, VBW) 2RBW, Sweep = auto, Detector function = peak

2. By using the Max-Hold function record the separation of two adjacent channels.

3. Measure the frequency difference of these two adjacent channels by spectrum analyzer
marker function.

4. Repeat above procedures until all frequencies measured were complete.

Limit
Limit
kHz
=25KHz or 2/3 of the 20 dB bandwidth which is greater

GFSK Modulation Limit

Frequency 2/3 of 20 dB Bandwidth
MHz kHz
2402 619.40
2441 622.27
2480 616.47
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Carrier Frequency Separation

&

Test result: The measurement was performed with the typical configuration (normal hopping
status), here GFSK modulation mode was used to show compliance.

GFSK Modulation test result

Frequency Carrier Frequency Separation Result
MHz kHz
2402 1000.0 Pass
2441 1000.0 Pass
2480 1000.0 Pass
Low Channel
Spectrum [@
Ref Level 10.00 dBm Offset 0.50 dB & RBW 100 kHz
Att 25 dB SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@® 1Pk Max
D1[1] 2.21dB
s D1 999,30 kHz
0 dem &—M1[1] 1.85 dBm|
M"’\ // \ fﬁﬁﬁh\mau GHz|
-10 dBm£ it . / AN
. 7 -
[ . ~J
20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.403 GHz 691 pts Span 3.0 MHz
[ : J Measuring... MUELLLLED WG 12.05.2016

Date: 12.MAY.2016 13:08.01
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Middle channel

Spectrum :g“
Ref Level 10.00 dBm Offset 0.50 dB & RBW 100 kHz
Att 25dB SWT 19 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1 D1[1] 0.02 dB|
D1 00290 MHz,
- =B maf1] 2.88 dBm|
\ / \ 2.44015210 GHz|
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 691 pts Span 3.0 MHz
i o 12.05.2016
L JL J Measuring... [ RERRLLED WG 007
Date: 12.MAY.2016 13:09:07

High Channel
Spectrum

&)

Ref Level 10.00 dBm
Att 25 dB

Offset 0.50 dB & RBW 100 kHz
SWT 19 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

Y

M1[1] 2.92 dBm

M1
5916060 GHz

N\

D1

\

[1] 0.19 dB

1.08290 MHz

-20 dBm

-30 dém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.479 GHz 691 pts

Span 3.0 MHz

1
J L

J

L

Date: 12.MAY.2016 13.09:34
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9.5 Number of hopping frequencies

Test Method
1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels, RBW = 1% of the
span, VBW) 2RBW, Sweep = auto, Detector function = peak
2. Set the spectrum analyzer on Max-Hold Mode, and then keep the EUT in hopping
mode.

3. Record all the signals from each channel until each one has been recorded.
4. Repeat above procedures until all frequencies measured were complete.
Limit
Limit
number
215
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Number of hopping frequencies

Test result: The measurement was performed with the typical configuration (normal hopping
status), and the total hopping channels is constant for the all modulation mode according with
the Bluetooth Core Specification. Here GFSK modulation mode was used to show compliance.

Number of hopping frequencies Result
79 Pass
Spectrum [@
Ref Level 10,00 dBm  Offset 0.50 dB & RBW 100 kHz
Att 25de SWT 1ms @ VYBW 300 kHz Mode Auto Sweep
@® 1Pk Max
D1[1] b.‘}‘BdB
agnnedennannaatnanoahnannh ey i::;
L
N R LA ANAY KRS ARV LT L RALLRRY IR w"}
)
)
60 dBm:
70 dBm
80 dBm
Start 2.4 GHz 691 pts — Stop 2.4835 GHz
[ : J Measuring... QEARRRLE i o y
Date: 12.MAY.2016 13:05:30
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9.6 Dwell Time

Test Method

1.

abrwn

Limit

Connect EUT antenna terminal to the spectrum analyzer with a low loss cable.
Equipment mode: Spectrum analyzer

RBW: 1MHz; VBW: 1MHz; SPAN: Zero Span

Adjust the center frequency of spectrum analyzer on any frequency be measured.
Measure the Dwell Time by spectrum analyzer Marker function.

Repeat above procedures until all frequencies measured were complete.

The average time of occupancy on any frequency shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.
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Dwell Time

Dwell time

The maximum dwell time shall be 0.4 s.

According to the Bluetooth Core Specification, the worse result (DH5 mode) was reported to
show compliance.

The Dwell Time = Burst Width * Total Hops. The detailed calculations are showed as follows:
The duration for dwell time calculation: 0.4 [s] * hopping number = 0.4 [s] * 79 [ch] = 31.6 [s*ch];

The burst width, which is directly measured, refers to the duration on one channel hop.
The maximum number of hopping channels in 31.6s for DH5=1600/ 6/ 79 *31.6=106.67

Test Result
Modulation Mode Reading Total Hops Test Result Limit Result
(ms) (ms) (ms)
GFSK DH5 2956.5 106.67 315.37 <400 Pass
/4-DQPSK 2DH5 2985.5 106.67 318.46 < 400 Pass
8-DPSK 3DH5 2956.5 106.67 315.37 <400 Pass
GFSK Modulation
Spectrum [@
Ref Level 16,00 dBm Offset 0.50 dB & RBW 1 MHz
Att 35 dB & SWT 10 ms & YBW 1 MHz
SGL
° = D1[1] 0.94 dB
10 dBm 2.9565 ms|
mM1[1] 51.25 dBm|
] dBm 4.7101 ms|
-10 dBém ‘rP R WW_WWW
-B0 dBm
-#0 dBm
'MMMMWM hm\f MJJWIIJ‘“‘IPHMIU lUI :‘wﬁmJ“m” J.mﬁu)..,;ﬂ; D}JAJ‘L.MMW“.}'" ‘L“I“»”\ﬂdll‘“.\ln‘“i.
-60 dBm
-70 dBm
-CF 2.4;1 GHz 691 pts 1.0 ms/
J1 ] Ready ] S e
Date: 12 MAY.2016 13:10:56
DH5
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T/4-DQPSK Modulation
Spectrum [@

Ref Level 16.00 dem Offset 0.50 d8 & RBW 1 MHz

Att 35dB & SWT 10 ms & VYBW 1 MHz
SGL
@ 1Pk Max
M1[1] -49.07 dBm
10 dBm 4.8986 ms|
D1[1] 2.93 dB|
0 dBm 2.9855 ms
-10 dBm
-20 dBm

M
bepsdi i Lo rmw%ﬁww
gl “w T

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts 1.0 ms/
L i ) Ready  WNNNANNAS 6

[EREr I
Date: 12.MAY 2016 13:13:14

2DH5
8-DPSK Modulation

Spectrum :g"

Ref Level 16.00 dem Offset 0.50 d8 & RBW 1 MHz

Att 3 dE @ SWT  10ms @ VBW 1MHz
SGL
@ 1Pk Max
D1[1] -0.18 dB
10 dBm 2.9565 ms
M1[1] 50.41 dBm|
o dam 5.7101 ms
Pt A i
-10 dBm r ki
-20 dBm
il 4\
-40 dBm
WMM bl el gl Lol i 0
50 dBm— A i i L ”MWMW i i
-60 dBm
-70 dBm
-80 dBm
CF 2,441 GHz 691 pts 1.0 ms/
Nk
[ 11 ] Ready  WAMMMNNAD WG e

Date: 12.MAY.2016 13:14:06

3DH5
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9.7 Spurious RF conducted emissions

Test Method
1. Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through
the 10™ harmonic. Typically, several plots are required to cover this entire span.
RBW =100 kHz, VBW=RBW, Sweep = auto, Detector function = peak, Trace = max hold
2. Allow the trace to stabilize. Set the marker on the peak of any spurious emission

recorded.
3. The level displayed must comply with the limit specified in this Section. Submit these
plots.
4. Repeat above procedures until all frequencies measured were complete.
Limit
Frequency Range Limit (dBc)
MHz
30-25000 -20
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Spurious RF conducted emissions

Only the worst case (which is subject to the maximum EIRP, T1/4-DQPSK mode) test result is
listed in the report.

BT3.0 /4-DQPSK Modulation:

2402MHz
Spectrum [@

Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz

Att 25de SWT 9.7 ms @ VYBW 300 kHz Mode Auto Sweep
@ 1Pk Max

M1[1] -61.99 dBm|

960.00 MHZ|
0 dem

-10 dBm

-20 dBm

D1 -

"

2,560 derr

-30 dém

-40 dBm

-50 dBm

50 dBm M1

-70 dBm

-80 dBm

Start 30.0 MHz 691 pts Stop 1.0 GHz
i

—
N 12.05.2016
( )i J Measuring... GRRLLLOED W6 12:47:04 7

Date: 12.MAY.2016 12:47.04

Spectrum :%"'
Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz
Att 25de SWT 240 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -2.56 dBm
2.4070 GHz
0 dBiLl
-10 dll‘-
-20 dBem
D1 -22.560 dBr
-30 dBm
-40 dBfn
-50 defp
-60 dl u\!\/l Pl A
-70 dBm
-80 dBm
Start 1.0 GHz 691 pts Stop 25.0 GHz
L :' J Measuring... @RRRRLNED W6 1L 2010

12:46:37 %
Date: 12.MAY.2016 12:46.:38
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2441MHz

Spectrum :g"
Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz
Att 25dB SWT 9.7 ms & VYBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -62.60 dBm)|
718.50 MHz|
0 dBm
-10 dBm
D1 -17.000 dBrr
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm 4
-70 dBm
-80 dBm
Start 30.0 MHz 691 pts Stop 1.0 GHz
————————
ST .
L JL J Measuring... (i} i 105010

12:43:18 7
Date: 12.MAY 2016 12:43:18

Spectrum u%'
Ref Level 10.00 dBm Offset 0.50 dB & RBW 100 kHz
Att 25dB  SWT 240 ms @ YBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1 M1[1] 3.00 dBm
¥ 2.4410 GHz
0 dem
-10 dBm
D1 -17.000 dBrrr
-20 dBn
-30 dBfm
-40 dBm
50 deh
60 d ﬁ J s ﬁ'un!"n [l el | L "‘JMJ
T e I Y PRI PO MUYV T S AL St S S v
-70 dBm
-80 dBm
Start 1.0 GHz 691 pts Stop 25.0 GHz
[ i | teasuring...  @RERRNAED &0 Fwesz

Date: 12.MAY. 2016 12:42:52
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2480MHz
Spectrum

&

Ref Level 10.00 dém
Att 25 dB

Offset 0.50 dé & RBW 100 kHz

SWT 2.7 ms @ VYBW 300 kHz Mode Auto Sweep

@ 1Pk Max

M1[1]

0 dBm

-62.55 dBm)|
856.10 MHz|

-10 dBm

D1 -16.940 dBrm

-20 dBm

-30 dBm

-40 dBm

-50 dBm
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Spectrum :%:1
Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz
Att 25de SWT 240 ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1 M1[1] 3.06 dBm
¥ 2.4760 GHz
0 dBm
-10 dBfn
D1 -16.940 dBrr
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9.8 Band edge testing

Test Method

1 Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW =100 kHz, VBW =RBW, Sweep = auto, Detector function = peak, Trace = max
hold

2 Allow the trace to stabilize, use the peak and delta measurement to record the result.

3 The level displayed must comply with the limit specified in this Section. .

4 Repeat the test at the hopping off and hopping on mode, submit all the plots.

Limit:
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that
the transmitter demonstrates compliance with the peak conducted power limits.
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Band edge testing

BT3.0 GFSK Modulation Test Result:
Hopping on mode:

Spectrum

&)

Ref Level 10.00 dBm
Att 25 dB

Offset 0.50 dB & RBW 100 kHz

SWT 1.1ms @ VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

M1[1]

0 dBm

mM2[1]

0.04 dBm)|
2.404930 GHY

-62.00
2.390000

-10 dBm

20-dben D1

jUU

-19.960 dBm

-30 dBm

-40 dBm

-50 dBm

i G o

-70 dBm

-80 dBm

Start 2.31 GHz 691 pts

Stop 2.405 GHz

Marker

X-value | Y-value | Function

Function Result |

Type | Ref | Trc |
1

M1 2.40493 GHz 0.04 dBm
M2 1 2,39 GHz -62.00 dem

M3 1 2.4 GHz -46.38 dBm

il J Measuring...
L J L

Date: 12.MAY.2016 12:51.08

—
12.05.2016

12:51:08 %

Spectrum :g“
Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz
Att 25 dB SWT 1.1 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1 M1[1] 3.27 dBm
2.478850 GHz
! M2[1] -52.64 dBm|
2.483500 GHz|
B
D1 -16.730 dBrr
20 dpm
30 diém
-40 dfin
-0 d:% — e
cossm gt Doy oo AU AN AR
BN RLAAEPINRE AN A A LAY L XA A AR AR
-70 dBm
-80 dBm
Start 2.477 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 2.47885 GHz 3.27 dBm
Mz 1 2,4835 GHz -52.64 dBm
M3 1 2.5 GHz -55.57 dBm
il i 12.05.2016
[ i | teasuring...  @RERRNAED &0 a3
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Hopping off mode:
Spectrum [@

Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz

Att 25dB  SWT 1.1ms @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M3[1] -46.38 dBm)|
d 2.400000/3HZ|
0 dBm M1[1] -2.28 m
2.402180 §iHz|
-10 dBm (\
-20 dBm 3 dorm T ll
-30 dBm H
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-50 dBm ]
-60 dBm b Mﬁ

-70 dBm
-80 dBm
Start 2.31 GHz 691 pts Stop 2.405 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 2.40218 GHz -2.28 dBm
M2 1 2,39 GHz -62.57 dBm
M3 1 2.4 GHz -46.38 dBm
il ; ) 12052006
L )i | Measuring...  @RERSNAND 06 2034

Date: 12.MAY.2016 12:49:34

Spectrum :g"

Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz

Att 25dB  SWT  1.1ms @ VYBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1 M1[1] 3.41 dBm
2.479800 GHz
0 dgm M2[1] -51.12 dBm
2.483500 GHz
-10[dBm
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-20 dpm
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-50 dem fa]
M3 Il
B0 dbm = WWNI MWW Ml\ﬁw,ﬂ,\m
-70 dBm
-80 dBm
Start 2.477 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 2.4798 GHz 3.41 dBm
Mz 1 2,4835 GHz -51.12 dBm
M3 1 2.5 GHz -61.50 dBm
T . — TEaE
L )i ] measuring...  QRERSNAND 06 30303

Date: 12.MAY.2016 13:04:03
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BT3.0 8-DPSK Modulati
Hopping on mode:

Att

Spectrum

Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz

on Test Result:

&)

25dB  SWT 1.1 ms & VBW 300 kHz

Mode Auto Sweep

@ 1Pk Max

M1[1]

0 dBm

mM2[1]

-1.56 dBm
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2.390000
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Function Result

M1
M2

Type | Ref | Trc |
1

-1.56 dBm
-63.78 dBm

2.40397 GHz
1 2,39 GHz

M3

1 2.4 GHz -56.70 dBm

L

4L

Date: 12.MAY.2016 12:57:25

Spectrum

j J

Measuring...

12:57:25 é

&

2.483500 GHz

Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz
Att 25dB SWT 1.1 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1 M1[1] 1.56 dBm
2.479800 GHz
mM2[1] -57.30 dBm

D1 -18.440 dBm;

-40 dBfn
-50 dBrL.'n
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=)
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-70 dBm
-80 dBm
Start 2.477 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
| Ref | Tre | I | I | i i I |
M1 1 2.4798 GHz 1.56 dBm
M2 1 2.4835 GHz -57.30 dBm
M3 1 2.5 GHz -57.73 dBm
ki .
[ i | measuring...  @RERSNAND W6 2ael
Date: 12.MAY.2016 12:59:11
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Hopping off mode:

Spectrum :g"
Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz
Att 25dB SWT 1.1 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
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7 - 12052016
L )il | measuring...  @RERSNAND W6 L

Date: 12.MAY.2016 12:49:34

( ] o
Spectrum 53

Ref Level 10.00 dem Offset 0.50 dB & RBW 100 kHz

Att 25de SWT 1.1ms @ VBW 300 kHz Mode Auto Sweep
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9.9 Spurious radiated emissions for transmitter

Test Method

1: The EUT was place on a turn table which is 1.5m above ground plane for above 1GHz

and 0.8m above ground for below 1GHz at 3 meter chamber room for test. The table was

rotated 360 degrees to determine the position of the highest radiation.

2: The EUT was set 3 meters away from the interference — receiving antenna, which was

mounted on the top of a variable — height antenna tower.

3: The height of antenna is varied from one meter to four meters above the ground to

determine the maximum value of the field strength. Both horizontal and vertical polarizations

of the antenna are set to make the measurement.

4: For each suspected emission, the EUT was arranged to its worst case and then the

antenna was tuned to heights from 1 meter to 4 meters and the rotatable table was turned

from O degrees to 360 degrees to find the maximum reading.

5: Use the following spectrum analyzer settings According to C63.10:

For Above 1GHz
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 1MHz, VBW =RBW for peak measurement and VBW = 10Hz for average
measurement, Sweep = auto, Detector function = peak, Trace = max hold.

For Below 1GHz

Use the following spectrum analyzer settings:
Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 100 KHz, VBW =RBW for peak measurement, Sweep = auto, Detector function =
peak, Trace = max hold.

Note:

1: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is
120 KHz for Quasi-peak detection (QP) at frequency below 1GHz.
2: The resolution bandwidth of test receiver/spectrum analyzer is 1IMHz and the video
bandwidth is 3MHz for peak detection (PK) at frequency above 1GHz.
3: The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 3MHz for RMS Average ((duty cycle < 98%) for Average detection (AV) at
frequency above 1GHz, then the measurement results was added to a correction factor
(20log(1/duty cycle)).
4: The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 10Hz (duty cycle > 98%) for Average detection (AV) at frequency above
1GHz.
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Limit

The radio emission outside the operating frequency band shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power.
Radiated emissions which fall in the restricted bands, as defined in section15.205, must comply
with the radiated emission limits specified in section 15.209.

Frequency Field Strength Field Strength Detector
MHz uV/m dBuV/m
30-88 100 40 QP
88-216 150 435 QP
216-960 200 46 QP
960-1000 500 54 QP
Above 1000 500 54 AV
Above 1000 5000 74 PK
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Spurious radiated emissions for transmitter

According to C63.10, if the peak (or quasi-peak) measured value complies with the average limit,
it IS unnecessary to perform an average measurement, so AV emission value did not show in
below table if the peak value complies with average limit.

The only worst case (which is subject to the maximum EIRP, n/4-DQPSK mode) test result is
listed in the report.

Transmitting spurious emission test result as below:

BT3.0 GFSK Modulation 2402MHz Test Result

Frequency | Frequency ETE\Z?” Polarization Limit Detector | Margin | Result
Band MHz dBuV/m dBuVim dBuV/m
*4804 46.88 H 74 PK 27.12 Pass
1000- -- -- H 74 PK -- Pass
25000MHz *4804 39.92 \% 74 PK 34.08 Pass
-- -- V 74 PK -- Pass
BT3.0 GFSK Modulation 2441MHz Test Result
Frequency | Frequency ETE\;’;?” Polarization Limit Detector | Margin | Result
Band MHzZ dBuv/m dBpuVim dBuVim
30- -- -- H 46 QP -- Pass
1000MHz -- -- H 46 QP -- Pass
*4882 47.62 H 74 PK 26.38 Pass
1000- -- -- H 74 PK -- Pass
25000MHz *4882 46.08 \% 74 PK 27.92 Pass
-- -- \Y 74 PK -- Pass
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BT3.0 GFSK Modulation 2480MHz Test Result

Frequency | Frequency ET'eSVS;:)n Polarization Limit Detector | Margin | Result
Band MHzZ dBuV/m dBpVim dBuVim
*4960 44.58 H 74 PK 29.42 Pass
1000- -- -- H 74 PK -- Pass
25000MHz *4960 44.23 V 74 PK 29.77 Pass
-- -- V 74 PK -- Pass
Remark:
(1) “” means the emission(s) appear within the restrict bands shall follow the requirement of section
15.205.
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10 Test Equipment List

&

Site 2:
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. CAL. DUE DATE

Test Receiver R&S ESU26 100050 12-Feb-2017
Bi-conical Antenna R&S HK116 100242 07-Dec-2016
Log Periodic Antenna R&S HL223 841516/020 01-Sep-2017
Coaxial cable RTKO081-05S- | LA2-001-10M/
(500hm) Rosenberger 055-10m 001 01-Sep-2017
Microwave amplifier
(0.5-26.5GHz, 250B gain) HP 83017A 3123A00437 10-Jun-2016
High Pass Filter N
(cutoff freq. =1000MHz) Trilithic 23042 9829213 17-Jul-2016
Horn Antenna EMCO 3115 9002-3351 28-0ct-2017
Active Loop Antenna EMCO 6502 9107-2651 26-Aug-2017
RF Voltage Probe Schwarzbeck TK9416 None 10-Feb-2017
LISN R&S ESH3-Z5 849876/027 15-Jun-2016
Double Shield Cable Radiall RG142 Nil 14-Sep-2017
Pulse Limiter R&S ESH3-22 Nil 04-Jun-2016
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11 System Measurement Uncertainty

&

For a 95% confidence level, the measurement expanded uncertainties for defined systems, in
accordance with the recommendations of ISO 17025 were:

System Measurement Uncertainty
Items Extended Uncertainty

Level accuracy
. - 30 to 200 MHz *4.68 dB
Radiated Emissions +5.73 dB

200 to 1000 MHz
+5.57 dB
1000 to 25000 MHz

o Level accuracy

Conducted Emissions 9 kHz to 30 MHz +3.16 dB
Conducted RF Test <1dB

EMC_SZ_FR_21.00FCC  TUV SUD HONG KONG LTD.

3/F, West Wing, Lakeside 2, 10 Science Park West Avenue, Science Park, Shatin, HK.

Release 2014-03-20 Tel: +852-2776 1323 Fax: +852-2776 1206

Page 49 of 49



