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1. GENERAL INFORMATION

1.1 Notes of the test report

The test report may only be reproduced or published in full. Reproduction or publication of extracts
from the report requires the prior written permission of The State Radio_monitoring_center Testing

Center (SRTC).

The test results relate only to individual items of the samples which have been tested.

1.2 Information about the testing laboratory

Company: The State Radio_monitoring_center Testing Center (SRTC)
Address: No0.80 Beilishi Road, Xicheng District

City: Beijing

Country or Region: | P.R.China

Contacted person: Liujia

Tel: +86 10 5799 6181

Fax: +86 10 5799 6288

Email: liujiaf@srtc.org.cn

1.3 Applicant’s details

Company: IVT wireless Inc.

Address: 5/F, Zhongguancun Fazhan Building No. 12, Shangdi Xinxi Road, Haidian
District, Beijing, CHINA

City: Beijing

Country or Region: P.R.China

Grantee Code: S78

Contacted person: Jason Zhu

Tel:

010-82898219

Fax:

010-82898219

Email:

yong.zhu@ivtwireless.com

1.4 Manufacturer’s details

Company: IVT wireless Inc.

Address: 5/F, Zhongguancun Fazhan Building No. 12, Shangdi Xinxi Road, Haidian
District, Beijing, CHINA

City: Beijing

Country or Region: P.R.China

Contacted person: Jason Zhu

Tel:

010-82898219

Fax:

010-82898219

Email:

yong.zhu@ivtwireless.com

The State Radio_monitoring_center Testing Center (SRTC)

Tel: 86-10-5799 6181
Fax: 86-10-5799 6288

Page number: 2 of 57

Copyright © SRTC




SRTC

B TR R A

No.: SRTC2016-9004(F)-0019
FCC ID: S78-IVTI145

1.5 Test Environment

Date of Receipt of test sample at SRTC: 2016.06.15
Testing Start Date: 2016.06.16
Testing End Date: 2016.06.20

Environmental Data: Temperature (°C) Humidity (%)
Ambient 25 38
Maximum Extreme 55 80
Minimum Extreme -10
Normal Supply Voltage (V d.c.): 5.00

Maximum Extreme Supply Voltage (V d.c.): 5.80

Minimum Extreme Supply Voltage (V d.c.): 4.00

The State Radio_monitoring_center Testing Center (SRTC)
Tel: 86-10-5799 6181
Fax: 86-10-5799 6288
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2 DESCRIPTION OF THE DEVICE UNDER TEST

2.1 Final Equipment Build Status

Frequency Range 2.4GHz~2.4835GHz
Number of Channel 79

Modulation Type GFSK, n/4DQPSK, 8DPSK
Duplex Mode TDD

Channel Spacing 1MHz

Data Rate 1Mbps, 2 Mbps, 3 Mbps
Antenna Type Fixed Internal
Antenna Gain OdBi

Power Supply Battery or Charger
Rated Power Supply Voltage 5.0V

HW Version i145 20151030

SW Version BSE_AUD 2.1.0.7
Serial Number 20151030

The State Radio_monitoring_center Testing Center (SRTC) Page number: 4 of 57
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3 REFERENCE SPECIFICATION

Specification Version Title
15.35 Mar. 6, 2014 | Measurement detector functions and bandwidths.
15.209 Oct. 30,1997 | Radiated emission limits; general requirements.
Operation within the bands 902-928 MHz, 2400-2483.5 MHz,
15.247 May 1, 2014
and 5725-5850 MHz.

The State Radio_monitoring_center Testing Center (SRTC)
Tel: 86-10-5799 6181
Fax: 86-10-5799 6288
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4 KEY TO NOTES AND RESULT CODES

Code Meaning
PASS Test result shows that the requirements of the relevant specification
have been met.
FAIL Test result shows that the requirements of the relevant specification
have not been met.
N/T Test case is not tested.
NTC Nominal voltage, Normal Temperature
HV High voltage, Normal Temperature
LV Low voltage, Normal Temperature

HTHV high voltage, High Temperature

LTHV High voltage, Low Temperature

HTLV Low voltage, High Temperature

LTLV Low voltage, Low Temperature

The State Radio_monitoring_center Testing Center (SRTC) Page number: 6 of 57
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5 RESULT SUMMARY

No. Test case FCC reference Verdict
1 Occupied Bandwidth 15.247(a)(1) Pass
2 Channel Separation 15.247(a)(1) Pass
3 Peak Power Output 15.247(b)(1) Pass
4 Dwell Time 15.247(a)(1)(iii) Pass
5 Number of Hopping Frequencies 15.247(a)(1)(iii) Pass
6 Conducted out of band emission measurement 15.247(d) Pass
7 Spurious Radiated Emissions 15.247(d)/15.35(b)/15.209 Pass
8 AC Power line Conducted Emission 15.207 Pass

This Test Report Is Issued by:
Mr. Tao Hongbo

?s{ AV {sv

Checked by:
Ms. Liu Jia

ﬁj@

Tested by:
Mr. Jiang Shuo

Issued date:

2016/7/6

The State Radio_monitoring_center Testing Center (SRTC)
Tel: 86-10-5799 6181
Fax: 86-10-5799 6288

Page number: 7 of 57

Copyright © SRTC




=
:SIQ I( : No.: SRTC2016-9004(F)-0019
gl e FCC ID: S78-IVTI145

B TR R A

6 TEST RESULT

6.1 Occupied Bandwidth

6.1.1 Ambient condition

Temperature Relative humidity Pressure

22°C 40% 101.5kPa

6.1.2 Test Description

The bandwidth at 20dB down from the highest in-band spectral density is measured with a spectrum
analyzer and Bluetooth test set via a power splitter with a known loss which connected to the
transmitter antenna terminal of the EUT while the EUT is operating at maximum power and at the
appropriate frequencies. All modes of operation were investigated and the worst case configuration
results are reported in this section.

6.1.3 Test limit

FCC Part15.247 (a)(1)

For frequency hopping system operating in the 2400-2483.5MHz, If the 20dB bandwidth of hopping
channel is greater than 25kHz, two-thirds 20dB bandwidth of hopping channel shell be a minimum
limit for the hopping channel separation.

6.1.4 Test settings

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

b. 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.

c. Measure the frequency difference of two frequencies that were attenuated 30dB from the reference
level. Record the frequency difference as the emission bandwidth.

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

The State Radio_monitoring_center Testing Center (SRTC) Page number: 8 of 57
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6.1.5 Test Setup

EUT RF output

Power
Splitter

Bluetooth Test Set

6.1.6 Test result

Modulation type: GFSK

Spectrum Analyzer

Carrier frequency (MHz) Channel No. 20 dB bandwidth(kHz)
2402 0 805.7
2441 39 804.7
2480 78 804.5
Modulation type: /4DQPSK
Carrier frequency (MHz) Channel No. 20 dB bandwidth(kHz)
2402 0 1210.1
2441 39 1207.5
2480 78 1207.9
Modulation type: 8DPSK
Carrier frequency (MHz) Channel No. 20 dB bandwidth(kHz)
2402 0 1200.7
2441 39 1201.5
2480 78 1201.5

The State Radio_monitoring_center Testing Center (SRTC)

Tel: 86-10-5799 6181
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Spectrum

&

Ref Level 20.50 dém  Offset 7.50 dB & RBW

20 kHz

Att 20ds SWT 549 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 3.58 dBm
2.401990000 GHz
10 dBm ] nds 20.00 dB
A " rBW 805.720000000 kHz
0 dem riTa NEAVAY] nE\fm:l(lr 2981.2
-10 dem = r_‘/vu"r\'f\ M‘u \)’,‘
o AN Yy
20 dBm !\/V w\,
-0 dam f’p \\\\ A
«JB\Q:MK/ A
-50 dBm
-50 dam
=70 dBm
CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trr.| Stimulus | Response | Function | Function Result |
M1| | 1 2.40199 GHz | 2.58 dBm ndB down | BOS.72 kHz |
T1] [ 2.40158964 GHz | -16.43 dBm nde | 20.00 dB |
T2| [ 2.40230536 GHz | -16.44 dBm | Q factor | 2981.2 |
_— — m
L] ring...
il casuring...  LRNNARAND e e

Spectrum I

.21

Carrier frequency (MHz): 2402

Channel No.:0
Modulation type: GFSK

&

Ref Level 20.50 dém  Offset 7.50 dB & RBW

20 kHz

Att 20ds SWT 549 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 4.26 dBm
2.440989000 GHz
10 dBm o) nds 20.00 dB
" w 804.720000000 kHz
0 dém T A ‘\,f\ﬁ%fm:mr 3033.3
-10 dBm — p A, Y,
f\‘f' {i;\f\
-20 dam e Sy
b \/—\.
-30 dBm f My
-40 dam LS o]
o
-50 dBm
-50 dam
=70 dBm
CF 2.441 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trr.| Stimulus | Response | Function | Function Result |
M1 [ 1] 2.440089 GHz | 4.26 dBm nde down | B04.72 kHz |
T1] [ 2.44058884 GHz | -15.76 dBm nde | 20.00 dB |
T2| [ 2.44130356 GHz | -15.75 dBm | Q factor | 3033.3 |
kg o
Il Measuring...  EURNEREED W6 105808 7

0:58:08

Carrier frequency (MHz): 2441
Channel No.:39
Modulation type: GFSK
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Spectrum I I:l%’:l
Ref Level 20.50 dém  Offset 7.50 dB @ RBW 20 kHz
Att 20de SWT S4.9ps & VBW 100 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 5.77 dBm
L 2.479989600 GHz
10.dBm j. ndB 20.00 dB
N B 804.520000000 kHz
et S
0 dem / A b {ﬁg‘fm:mr ANHZ.6
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-10 dém n\_ e A
4 vy
-20 dBm [JM e
_f \/\.\
-30 dBm Yas v\;\
/
AN N DAl
Bm o
-50 dBm
-60 dBm
=70 dBm
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
Mi_ | 1| 2.4799896 GHz | £.77 cBm nge down | 804.52 kHz |
T | 1 2.47958044 GHz | ~14.20 dBm nde | 20.00 @ |
T2 1 2.48039296 GHz | ~14.27 dBm | qQ factor | 0826 |
)il - Teeezoie .
J1 Measuring...  [UENEERED e wsear

Carrier frequency (MHz): 2480
Channel No.:78
Modulation type: GFSK

Spectrum I I:l%’:l
Ref Level 20.50 dém Offset 7.50 d& & RBW 20 kHz
Att 20ds SWT 549 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 0.15 dBm
2.401991200 GHz
10cam ndB 20.00 dB
g Bw 1.210080000 MHz
0 dem 4 /‘Q factor 1085.0
/
-10 dBm S A WY qw“‘{\/ AVYA e ATy
/S o
-20 dam d 2
™,
-30 dBm /f, \
/
\-bc-:.a.”.‘."'\— A \'\‘
-50 dBm
-50 dam
=70 dBm
CF 2.402 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result
M1 [ 1] 2.4019012 GHz | 0.15 dBm nde down | 1.21008 MHz |
T1] [ 2.40136726 GHz | -16.87 dBm nde | 20.00 dB |
T2| [ 2.40257734 GHz | -16.83 dBm | Q factor | 1985.0 |
o [ TE T
Il Measuring...  [UENEERED e 105933 7

Carrier frequency (MHz): 2402
Channel No.:0
Modulation type: /4DQPSK
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Spectrum I I:l%’:l

Ref Level 20.50 dém  Offset 7.50 dB & RBW 20 kHz

Att 20d8 SWT 949 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] 1.64 dBm
2.440991000 GHz
10 dim . ndB 20.00 dB
B 1.207480000 MHz

0 dém ) factor 2021.6
\M\]

10 d8 Pt UWWJ\/ Y vV VALY
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=
-50 dBm
-60 dam:
=70 dBm
CF 2.441 GHz 10001 pts Hpan 2.0 MHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 | 1 2,440001 GHz | 1.64 cBm ndB down | 1.20748 MHz |
T | 1 2.44038826 GHz | ~18.37 cBm ndb | 20.00 c@ |
T2l | 1 2.44157574 GHz | C18.39 cBm | q factor | 20216 |
_— — m
J1 | Measuring...  GRANANNND wsest 7
Date: 16.JUM.201& 10:59:51

Carrier frequency (MHz): 2441
Channel No.:39
Modulation type: m/4DQPSK

Spectrum I I:l%’:l
Ref Level 20.50 dém  Offset 7.50 dB & RBW 20 kHz
Att 20 d6 SWT  94.9ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] 3.62 dBm
2.479990600 GHz
10 dim ] ndB 20.00 dB
4 w 1.207880000 MHz
0 dém s T T factor 2053.7
-10 dB M",\\J"'JW A ‘f“‘\’\’\""\’\“\ ATaY
o S
20 dBm: /J'N [,
-30 dBm 4 \
w}\_}r\. ™
-40 dBm W\"’M
-50 dBm
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-70 dBm
CF 2.48 GHz 10001 pts Hpan 2.0 MHz
Marker
Type | Ref | Trr.| Stimulus | Response | Function | Function Result
M1 [ 1] 2.4700006 GHz | 3.62 dBm ndB down | 1.20788 MHz |
T1| [ 2.47036826 GHz | -16.38 dBm nde | 20.00 o8 |
T2 [ 248057614 GHz | -1€.40 dBm | Q factor | 2053.2 |
—
)i [ Measuring. GARANIIED WA e
Date: 16.JUM.201& 11:00:16
Carrier frequency (MHz): 2480
Channel No.:78
Modulation type: m/4DQPSK
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Date:

16.JUM. 2018

Spectrum I

11:00:54

Spectrum I I:l%’:l
Ref Level 20.50 dém  Offset 7.50 dB & RBW 20 kHz
Att 20de SWT S4.9ps & VBW 100 kHz Mode Auto FFT
@ 1Pk Max
Mi[1] 0.21 dBm
2.401992000 GHz
10cam ndB 20.00 dB
] Bw 1.200680000 MHz
0 dem ~Q factor 2000.5
A /
-10 dBm - A I \L o
1 /n\a r—""‘\)’\\l ,
-20 dBm aX e
-30 dim / \\
WM‘A‘ - Al
e
-50 dBm
-60 dBm
=70 dBm
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Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1| | 1 2.401992 GHz | -0.21 dBm ndB down | 1.20068 MHz |
T | 1 2.40140226 GHz | -20.19 dBm nde | 20.00 8 |
T2| | 1| 2.40260294 CHz | -20.20 dBm | 0 factor | 2000.5 |
m - Teeezois .
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Carrier frequency (MHz): 2402
Channel No.:0
Modulation type: 8DPSK

Ref Level 20.50 dém  Offset 7.50 dB & RBW

&

20 kHz

Att 20ds SWT 549 ps @ VBW 100 kHz  Mode Auto FFT
® 1Pk Max
M1[1] 1.62 dBm
2.440989800 GHz
10 dim . ndB 20.00 dB
Bw 1.201480000 MHz
0 dem " S "
7 ) factor 2031.7
~ WA
o W
.10 dBm i Pt el T ‘\-wf— \\ eV .
"/J AN
20 dBm f{ =
-30 dBm / \,
\m\'w") \\_
=40 onth - ]
-50 dBm
-60 dam;
=70 dBm
CF 2.441 GHz 10001 pts Hpan 2.0 MHz
Marker
Type | Ref | Trr.| Stimulus | Response | Function | Function Result
M1 [ 1] 2.44098098 GHz | 1.62 dBm nde down | 1.20148 MHz |
T1] [ 2.44040106 GHz | -18.36 dBm nde | 20.00 dB |
T2| [ 2.44160254 GHz | -18.39 dBm | Q factor | 2081.7 |
L] Fing...
Il easuring | | CEECEEEN ™'} [ETET A

Date: 16.JUM.2016

11:01:11

Carrier frequency (MHz): 2441
Channel No.:39
Modulation type: 8DPSK
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Spectrum I

&

Ref Level 20.50 dém  Offset 7.50 dB & RBW 20 kHz

Date:

Att 20ds SWT 549 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 3.35 dBm
2.479990600 GHz
10 dim o ndB 20.00 dB
x ﬂBV\' 1.201480000 MHz
0 dem factor 2064.1
Ay "’\«J’J\/ ‘IMAI“!'\ I
-10 dem — Vaidit o = ==
TILA~ \r,\N_-
-20 dBm / [ =
-30 dim v"f \
\’J’\"’Jr\( e T
-40 dBm
-50 dBm
-60 dBm
=70 dBm
CF 2.48 GHz 10001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 1 2.4799906 GHz | 3.35 cBm nge down | 1.20148 MHz |
T1 1 2.47940126 GHz | -16.64 dBm ndB | 20.00 dB |
72| 1] 2.48060274 GHz | ~16.67 dBm qQ factor | 2064.1 |
— w
il Measuring...  WNEREAAND e Nbid

11:01:43

Carrier frequency (MHz): 2480
Channel No.:78
Modulation type: 8DPSK

16.JUM. 2018
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6.2 Channel Separation

6.2.1 Ambient condition

Temperature

Relative humidity

Pressure

22°C

40%

101.5kPa

6.2.2 Test Description

The Equipment Under Test (EUT) was set up in a shielded room to perform the channel separation
measurements. The EUT was connected to the spectrum analyzer and Bluetooth test set via a power

splitter with a known loss.

6.2.3 Test limit
FCC Part15.247 (a)(1)

Measurement is made with EUT operating in hopping mode. The minimum permissible channel
separation for this system is 2/3 the value of the 20dB BW.

6.2.4 Test Settings

a) Detector: Peak-Max hold

b) Span: 3 MHz

c) Centre Frequency: 2441 MHz
d) Resolution Bandwidth (RBW): 30 kHz
e) Video Bandwidth (VBW): 1 MHz

f) Sweep Time: Coupled

6.2.5 Test Setup

EUT RF output

6.2.6 Test result

Bluetooth Test Set
Power
Splitter
Spectrum Analyzer
Op-mode Channel separation
MHz
Hopping mode 1

The State Radio_monitoring_center Testing Center (SRTC)
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Spectrum I n%?
Ref Level 20.50 dém  Offset 7.50 dB & RBW 30 kHz
Att 20de SWT 633 ps @ VBW 1MHz  Mode auto FFT
@10k Max
Ma[1] 1.16 dBm
2.442000000 GHz
10 dim - M1[1] s 0.66 dBm
M1 iz , E
0 dBm D= PRI . V. — ,,'.‘:’N::?{JUUUUU GHz
y "
v \n N \'\ N ™
-10 dB T L kS T
“ Vi, N VN
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220 dam L4 A :
=30 dBm
-40 dam:
-50 dBm
-60 dam:
=70 dBm
CF 2.441 GHz 10001 pts Hpan 3.0 MHz
Marker
Type | Ref | Trc | Stimulus | Response | Function | Function Result |
M1 1 2.44 GHz | 0.66 cBm
M2 1 2.441 GHz | 1.16 cBm
Ma | 1| 2.442 GHz | 1.16 cBm | | ]
Bl
J1 Measuring...  WRRNENEED W a7
et AN & 11:17

Op-mode: Hopping mode
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6.3 Peak Power Output

6.3.1 Ambient condition

Temperature

Relative humidity

Pressure

22°C

40%

101.5kPa

6.3.2 Test Description

Measurement is made while the EUT is operating in non-hopping transmission mode. The powers
shown below were measured using a spectrum analyzer with a Bluetooth signaling test set used only
to maintain a Bluetooth link with the EUT.

6.3.3 Test limit
FCC Part15.247(b)(1):

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band:

1 watt.

Used conversion factor: Limit (dBm) = 10 log (Limit (W)/ImW) =

Modulation type GFSK m/4DQPSK 8DPSK
Maximum Qutput Power 30.0dBm 30.0dBm 30.0dBm
For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.
Used conversion factor: Limit (dBm) = 10 log (Limit (W)/ImW) =
Modulation type GFSK m/4DQPSK 8DPSK
Maximum Qutput Power 21.0dBm 21.0dBm 21.0dBm
6.3.4 Test Settings
Hopping Mode MO?;;ZUO” RBW VBW Span Sweep time
Hopping OFF GFSK 2MHz 3MHz 8MHz 1ms
Hopping OFF 1/4DQPSK 2MHz 3MHz 8MHz 1ms
Hopping OFF 8DPSK 2MHz 3MHz 8MHz 1ms
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6.3.5 Test Setup

Bluetooth Test Set

EUT RF output Power
Splitter
Spectrum Analyzer
6.3.6 Test result
Peak Power Output (dBm)
Modulation type 2402MHz 2441MHz 2480MHz
(ChO) (Ch39) (Ch78)

GFSK 5.63 6.55 8.03

1/4DQPSK 2.86 4.61 6.63

8DPSK 3.33 4.96 6.64
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Spectrum | | n%?

Ref Level 20.50 dém  Offset 7.50 d3 & RBW 2 MHz

Att 30 4B SWT O953.Bns & VBW 3 MHz Mode Auto FFT
@ 1Pk Max

M1[1] 5.63 dBm
2.402182380 GHz

M1

l

M
-10 dBm

-20 dBm

-30 di

-40 dBm;

=50 dBm

-60 dBm:

=70 dBm

CF 2.402 GHz 10001 pts
-

—
X |, Measuring..  GRRNACCHD W6

Date: 16.JUN.2016 11:05:29

Carrier frequency (MHz): 2402
Channel No.:0
Modulation type: GFSK

Span 8.0 MHz

1052 g

Spectrum | [%:
Ref Level 20.50 dBm Offset 7,50 d3 & RBW 2 MHz
Att 30 4B SWT O953.Bns & VBW 3 MHz Mode Auto FFT
@ 1Pk Max
Mi[1] 6.55 dBm
2.4408268820 GHz
10 dam:
_/—’—’_#H_ T _H_h_“""‘"m_
odem = = \\
-10 dBm / ~
-20 dBm
4 <
-40 dBm =~
=50 dem:
-60 dém:
=70 dBm:
CF 2.441 GHz 10001 pts Span 8.0 MHz
)i | Measuring.. QNNRNCAED e s )
Date: 16.JUN.2016 11:05:46
Carrier frequency (MHz): 2441
Channel No.:39
Modulation type: GFSK
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Spectrum | | n%?

Ref Level 20.50 dém  Offset 7.50 d3 & RBW 2 MHz

Att 30 4B SWT O953.Bns & VBW 3 MHz Mode Auto FFT
@ 1Pk Max

M1[1] 8.03 dBm
2.479801620 GHz

’/._/ "'\.\‘_\

-10 dBm

-20 dBm

-20 d"/
7 ~

-40 dBm;

=50 dBm

-60 dBm:

=70 dBm

CF 2.48 GHz 10001 pts

Span 8.0 MHz
—

Measuring...  [RERERNL e

I

1602 g
Carrier frequency (MHz): 2480
Channel No.:78
Modulation type: GFSK

Spectrum | | n%?

Ref Level 20.50 dém  Offset 7.50 d2 @ RBW 2 MHz
Att 30 4B SWT O953.Bns & VBW 3 MHz Mode Auto FFT
@ 1Pk Max

M1[1] 2.86 dBm

2.401844020 GHz
10 dBm

0 dim

-10 dBm

-20 dBm

30 it

=50 dBm

-60 dBm:

=70 dBm

CF 2.402 GHz 10001 pts

-

Span 8.0 MHz

Measuring...  [RERERNL e

I

10648

Date: 16.JUN.2016 11:08:48

Carrier frequency (MHz): 2402
Channel No.:0
Modulation type: m/4DQPSK
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Spectrum | | n%?

Ref Level 20.50 dém  Offset 7.50 d2 @ RBW 2 MHz
Att 30 4B SWT O953.Bns & VBW 3 MHz Mode Auto FFT
@ 1Pk Max

M1[1] 4.61 dBm
2.440860810 GHz

=50 dBm

-60 dBm:

=70 dBm

CF 2.441 GHz 10001 pts Span 8.0 MHz
-

—
)i | Measuring...  WANANSNAD

FIETE TR |
Carrier frequency (MHz): 2441
Channel No.:39
Modulation type: /4DQPSK

Spectrum | [%:
Ref Level 20.50 dBm Offset 7,50 d3 & RBW 2 MHz
Att 30 4B SWT O953.Bns & VBW 3 MHz Mode Auto FFT
@ 1Pk Max
Mi[1] 6.63 dBm
2.479812020 GHz
10 dam: s
| T
/,—'—’"_H | —
0 dBm
" ~
-10 dBm
N
-40 dém
=50 dem:
-60 dém:
=70 dBm:
CF 2.48 GHz 10001 pts — Span 8.0 MHz
)i , Measuring..  QUNRNSEAD W werr g
Date: 16.JUN.2016 11:07:17
Carrier frequency (MHz): 2480
Channel No.:78
Modulation type: m/4DQPSK
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Spectrum | | n%?

Ref Level 20.50 dém  Offset 7.50 d3 & RBW 2 MHz
Att 0 de SWT  953.8Bns & VBW 3 MHz Mode Auto FFT
@ 1Pk Max

M1[1] 3.33 dBm
2.402000800 GHz

-10 dBm

-20 dBm

-30 d".‘;

N\
/

=50 dBm
-60 dBm:
=70 dBm
CF 2.402 GHz 10001 pts Span 8.0 MHz
-
M Fing...
)i casuring...  ENANANNS il i
Dat 16.JUN. 2016 11:07

Carrier frequency (MHz): 2402
Channel No.:0
Modulation type: 8DPSK

Spectrum I n%::

Ref Level 20.50 dém  Offset 7.50 dB & RBW 2 MHz

Att 0 d6 SWT 953.8ns @ VBW 3 MHz  Mode Auto FFT
@ 1Pk Max
Mi[1] +.96 dBm

2.440950400 GHz
10 B 7]
0 den

/ \
-10 dBm //
™~
~

-20 dém

=50 dam:

=60 dam:

=70 dBm:

CF 2.441 GHz 10001 pts - Span B.0 MHz

Jil | measuring.. EURREANED WS g
et 16.JUM. 2018 11:07:58
Carrier frequency (MHz): 2441
Channel No.:39
Modulation type: 8DPSK
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Spectrum | | :%:

Ref Level 20.50 dém  Offset 7.50 d3 & RBW 2 MHz

Att 30 4B SWT O953.Bns & VBW 3 MHz Mode Auto FFT
@ 1Pk Max

M1[1] 6.64 dBm
2.479983200 GHz

-30 dbm \
-40 dBm;

=50 dBm

-60 dBm:

=70 dBm

CF 2.48 GHz 10001 pts
-

Jil , Measuring...  EEAREEEAN Wk
Carrier frequency (MHz): 2480
Channel No.:78
Modulation type: 8DPSK

Span 8.0 MHz

[IETI I |
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6.4 Dwell Time

6.4.1 Ambient condition

Temperature Relative humidity Pressure

22°C 40% 101.5kPa

6.4.2 Test Description

The Equipment Under Test (EUT) was set up in a shielded room to perform the dwell time
measurements.

The EUT was connected to the spectrum analyzer and Bluetooth test set via a power splitter with a
known loss.

The time slot length is measured of three different packet types which are available in the Bluetooth
technology. Those are DH1, DH3 and DH5 packets. The dwell time is calculated by:

Dwell time = time slot length * hop rate * 31.6/ number of hopping channels with:

- hop rate=1600/2 * 1/s for DH1 packets =800

- hop rate=1600/4 * 1/s for DH3 packets =400

- hop rate=1600/6 * 1/s for DH5 packets =266.67

- number of hopping channels=79

- 31.6 s=0.4 seconds multiplied by the number of hopping channels=0.4s * 79

6.4.3 Test limit

FCC Part15.247(a)(1)(iii)

Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 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.

6.4.4 Test Test Settings

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

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it
to any one measured frequency within its operating range and make sure the instrument is operated
in its linear range.

c. Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode.
And then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency.

And then plot the result with time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been completed.
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6.4.5 Test Setup

Bluetooth Test Set

EUT RF output Power
Splitter

Spectrum Analyzer

6.4.6 Test result
Modulation type: GFSK

Packet type Time slot length Dwell time Dwell time
VK ms
time slot length *31.6
DH1 374.00
*1600/2 /79 119.68
time slot length * 31.6
DH3 1634.50
*1600/4 /79 261.52
time slot length * 31.6
DH5 2882.00
*1600/6 /79 307.41
Spectrum | [%:j
M e e T sms e VW 10w
ffo1rk view
Di1] 0.00 dB
10 dBmy — 51 M1[1] ) b'.-;-b dB'-II;
PN T r — T — z.uru'.J.Lu.m,s
CF 2.441 GHz 10001 pts — 500.0 ps/
i | measuring..  QENANRNND e 4
Carrier frequency (MHz): 2441
Packet type: DH1
Modulation type: GFSK
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Spectrum | |n§?
Ref Level 20.50 dim Offset 7.50 d3 & RBW 10 MHz
Att 30 dB @ SWT 5ms & YBW 10 MHz
fforrr viaw
D1[1] 0.19 dB
1.634500 ms
10 dam o —M1[1] 6.46 dBm
A R S e e ] 1.253500 ms
0 dBém |
10 dir
-20 dB
=30 dBm
L 1 1
' |
=50 dBm:
&0 dBm
=70 dBm:
CF 2.441 GHz 10001 pts 500.0 ps/
—
—
JL | Heasuring... | CEEEREE ™ ] [RTE T
Date: 16.JUN.2016 11:15:40

Carrier frequency (MHz): 2441
Packet type: DH3
Modulation type: GFSK

Spectrum | |n§?
Ref Level 20.50 dim Offset 7.50 d3 & RBW 10 MHz
Att 30 dB @ SWT 10 ms & YBW 10 MHz
fforrr viaw
D1[1] 0.12 dB
2.802000 ms
10 dam 5 —M1[1] 6.45 dBm
¥ ol 2.860000-ms]
0 dBém
10 dir
-20 dB
=30 dBm
=50 dB
&0 dBm
=70 dBm:
CF 2.441 GHz 10001 pts 1.0 ms/
— m—
JL | Heasuring... CEERERE [N w7
Dt 16U 2016 11:17:01

Carrier frequency (MHz): 2441
Packet type: DH5
Modulation type: GFSK

The State Radio_monitoring_center Testing Center (SRTC) Page number: 26 of 57
Tel: 86-10-5799 6181

Fax: 86-10-5799 6288 Copyright © SRTC



:;IQ It : No.: SRTC2016-9004(F)-0019

iy ks Tesl Comes

FCC ID: S78-IVTI145
Eﬂ?ﬁ%ﬁﬂﬂ*ﬁm%

Modulation type: /4DQPSK

Time slot length . Dwell time
Packet type s Dwell time ms
time slot length *31.6
DH1 387.50 *1600/2 /79 123.84
time slot length * 31.6
DH3 1657.50 *1600/4 /79 265.20
time slot length * 31.6
DHS 2873.00 *1600/6 /79 306.45
Spectrum | . @:
Mt 0d e BT Swe @ VW 10 et
ffo1rk view
o 207.500 42
10 dBm - M1[1] .s-u dBm
- - 1| : D1 —‘Illlﬂ] 1.535500 ms

-10 d&m;

-20 dimr

=30 d&m

=50 dBm:

60 dBm

=70 dBm

CF 2.441 GHz

10001 pts 500.0 ps/

—
|, Measuring...  EERRNSEND i [ETE

Carrier frequency (MHz): 2441
Packet type: DH1
Modulation type: m/4DQPSK
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Spectrum

(]

Ref Level 20.50 dim
Att

Offset
30 dB @ SWT

7.50 dB & RBW 10 MHz
5ms & VYBW 10 MHz

fo 1Pk view

D1[1]

M1[1]

0.78 dp
1.647500 ms
3.33 dBm
928,500 ps

=30 dBm

=50 dBm:

60 dBm

=70 dBm

CF 2.441 GHz 10001 pts

500.0 ps/

—
)i | Measuring..  QRRANRALD WG

Carrier frequency (MHz): 2441
Packet type: DH3
Modulation type: m/4DQPSK

Spectrum |

113300

(]

Ref Level 20.50 dim
Att

Offset
30 dB @ SWT

7.50 dB & RBW 10 MHz
10 ms & YBW 10 MHz

fo 1Pk view

D1[1]

M1[1]

0.10dB
2.873000 ms
3.97 dBm
1.257000 ms

T ,..mr'

=50 dBm:

60 dBm

=70 dBm

CF 2.441 GHz
—

10001 pts

Measuring...

I

Date: 16.JUN.2016 11:33:57

Carrier frequency (MHz): 2441
Packet type: DH5
Modulation type: m/4DQPSK

1.0 ms/

[IETE |
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Modulation type: 8DPSK

Time slot length . Dwell time
Packet type s Dwell time ms
time slot length *31.6
DH1 387.00 *1600/2 /79 123.84
time slot length * 31.6
DH3 1639.00 *1600/4 /79 262.24
time slot length * 31.6
DHS 2887.00 *1600/6 /79 307.95
Spectrum | [%:;:
s e SWT | 5ms @ VBW 10 Mk
ffo1rk view
o 807,000 5
CF 2.441 GHz 10001 pts 500.0 ps/
il | measuring..  QUAANSLAD ™) Nsase
Carrier frequency (MHz): 2441
Packet type:DH1
Modulation type: 8DPSK
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Spectrum |

(]

Ref Level 20.50 dim Offset 7.50 d3 & RBW 10 MHz
Att 30 dB @ SWT 5ms & YBW 10 MHz
fforrr viaw
D1[1] 1.51dB
1.639000 ms
10 dBrr mM1[1] 3.03 dBm
M1 D1 1.359000 ms
0 dBém
10 dir
-20 dB
=30 dB

I

50 de

60 dBm

=70 dém

CF 2.441 GHz 10001 pts 500.0 ps/
)i Measuring...  QENNNNRND W e

Date: 16.JUN.20016 11

:54:40

Carrier frequency (MHz): 2441
Packet type:DH3
Modulation type: 8DPSK

Spectrum | |n%?
Ref Level 20.50 dBm Offset 7.50 d& & RBW 10 MHz
Att 30 dB @ SWT 10 ms & YBW 10 MHz
o 1pr view
p1[1] 0.55 dB
2.887000 ms
10 dar M1i[1] 3.60 dBm
M 1.911000 ms
i I e PR
0 der
10 dir
20 di
-30 dBm
| ! " "
50 di
-60 dBm:
=70 dBm;
CF 2.441 GHz 10001 pts 1.0 ms/
—
—
L JL Measuring...  [UNNNNERD e FTETETI

Date: 16.JUN.2016

11:

55:15

Carrier frequency (MHz): 2441
Packet type:DH5
Modulation type: 8DPSK
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6.5 Number of Hopping Frequencies

6.5.1 Ambient condition

Temperature Relative humidity Pressure

22°C 40% 101.5kPa

6.5.2 Test Description

The Equipment Under Test (EUT) was set up in a shielded room to perform the number of hopping
frequencies measurement.The EUT was connected to the spectrum analyzer and Bluetooth test set
via a power splitter with a known loss.

6.5.3 Test limit
FCC Part15.247(a)(1)(iii)
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

6.5.4 Test Settings

a) Detector: Peak-Maxhold

b) Start frequency: 2400 MHz

c) Stop frequency: 2483.5 MHz

d) Resolution Bandwidth (RBW): 30 kHz
e) Video Bandwidth (VBW): 1 MHz

f) Sweep Time: Coupled

6.5.5 Test Setup

Bluetooth Test Set
EUT RF output Power
Splitter
Spectrum Analyzer
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6.5.6 Test result

Op-mode Result
Hopping mode 79
Spectrum [g‘
Ref Level 20.50 dBm  Offset 7.50 dB & RBW 30 kHz :
o ALt 30cdd SWT  10.1ms & VBW 1MHz Mode Sweep
@ 1Pk Max
10 dBm

(el
1

e

o e
=

—

Pl s

J—

f—]

=43 dBm

-50 dém l

=70 dBm:

CF 2.441 GHz

10001 pts Span 04.0 MHz

- —
)i | measuring..  GUANERNED W6 [EE T
2016 13:39:40

Op-mode: Hopping mode
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6.6 Conducted out of band emission measurement

6.6.1 Ambient condition

Temperature Relative humidity Pressure

22°C 40% 101.5kPa

6.6.2 Test Description
The Equipment Under Test (EUT) was set up in a shielded room to perform the spurious emissions
measurements. The EUT was connected to the spectrum analyzer and Bluetooth test set via a power
splitter with a known loss.

6.6.3 Test limit

FCC Part15.247(d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator 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.

6.6.4 Test Settings

a) Set RBW =100 kHz.

b) Set VBW =300 kHz.

c) Set span to encompass the spectrum to be examined
d) Detector = peak.

e) Trace Mode = max hold.

f) Sweep = auto couple. Detector: Peak-Maxhold

g) Frequency range: 30 ~25000 MHz

6.6.5 Test Setup

Bluetooth Test Set
EUT RF output Power
Splitter
Spectrum Analyzer
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6.6.6 Test result

The spectrum plots are attached on the following images. D1 line indicates the
highest level, D2 line indicates the 20dB offset below D1. It shows compliance with the requirement.
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6.7 Spurious Radiated Emissions

6.7.1 Ambient condition

Temperature Relative humidity Pressure

20.8°C 36.5% 100.9kPa

6.7.2 Test Description

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a
receive antenna while the EUT is operating at maximum power and at the appropriate frequencies.
Only the radiated emissions of the configuration that produced the worst case emissions are reported
in this section.

6.7.3 Test limit

FCC Part15.247(d):

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a),
must also comply with the radiated emission limits specified in Section 15.209(a) (see Section
15.205(c)).All out of band emissions appearing in a restricted band as specified in Section 15.205 of
the Title 47 CFR must not exceed the limits shown in below Table per Section 15.209.

Field strength Measured Distance
Frequency [MHZz] [ uV/m ]g [meters]
30~—88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

Radiated Limits
FCC Part15.35(b):
there is also a limit on the radio frequency emissions, as measured using
instrumentation with a peak detector function, corresponding to 20 dB above
the maximum permitted average limit
Used conversion factor: Limit (dBpuV/m) = 20 log (Limit (WV/m)/1pV/m)

Frequency of Emission(MHz) Detector L'm'tjnit (dBuV/m)
30~88 Quasi-peak 40.0
88~216 Quasi-peak 43.5
216~960 Quasi-peak 46.0
960~1000 Quasi-peak 54.0
1000~5th harmonic of the highest frequency or Average 04.0
40GHz, whichever is lower Peak 74.0
Conversion Radiated limits
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6.7.4 Test Settings

The Equipment Under Test (EUT) was set up on a non-conductive table in the semi-anechoic
chamber. The test was performed at the distance of 3 m between the EUT and the receiving antenna.
The radiated emissions measurements were made in a typical installation configuration. During the
test, the antenna height and EUT azimuth were varied in order to identify the maximum level of
emission from the EUT. The height of receive antenna shall be moved from 1 to 4 meters, and the
antenna shall be performed under horizontal and vertical polarization. The turn table shall be rotated
from 0 to 360 degrees.

The data of cable loss and antenna factor has been calibrated in full testing frequency range before
the testing.

6.7.5 Test Setup
The EUT and measurement equipment were set up as shown in the diagram below
The Equipment Under Test (EUT) was set up on a non-conductive table in the semi-anechoic

MAST

chamber. The test was performed at the distance of 3 m between the EUT and the receiving antenna.
The radiated emissions measurements were made in a typical installation configuration. Then start
the test software ES-K1. Sweep the whole frequency band through the range from 30MHz to 1GHz
or above, using receive log period antenna HL562 or Ridge horn antenna HF906.

During the test, the antenna height and EUT azimuth were varied in order to identify the maximum
level of emission from the EUT. The height of receive antenna shall be moved from 1 to 4 meters,
and the antenna shall be performed under horizontal and vertical polarization. The turn table shall be
rotated from O to 360 degrees. The measurements shall be repeated with orthogonal polarization of
the test antenna. The results  shall be showed the worst case of the three orthogonal axes.

The data of cable loss and antenna factor has been calibrated in full testing frequency range before
the testing.
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6.7.6 Test result

The worst case attitude: The mobile lay down.

Carrier frequency (MHz): 2402

Channel No.:0

Test Mode: GFSK
Polarity: Vertical

Detector: Peak

Measure Reading Over _ cable antenna
No Fr?&lr_'ezr)]cy Level Level Limit ( dé:]r{]/'/tm) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2402 90.62 56.62 N/A N/A 8.90 25.10
2 2390 47.27 13.27 -26.73 74.00 8.90 25.10
Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: GFSK
Polarity: Horizontal
Detector: Peak
Frequency Measure Reading O_ve_r Limit cable antenna
No (MHz) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuVv) (dB) (dB) (dB)
1 2402 93.39 59.39 N/A N/A 8.90 25.10
2 2390 46.79 12.79 -27.21 74.00 8.90 25.10
Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: GFSK
Polarity: Vertical
Detector: Average
Frequency Measure Reading Qvgr Limit cable antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2402 87.41 53.41 N/A N/A 8.90 25.10
2 2390 38.32 4.32 -15.68 54.00 8.90 25.10
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Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: GFSK
Polarity: Horizontal
Detector: Average
Measure Reading Over _ cable | antenna
No Frc(e'\c;llr_'ezr)lcy Level Level Limit ( dég{]/lltm) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2402 88.32 54.32 N/A N/A 8.90 25.10
2 2390 38.39 4.39 -15.61 54.00 8.90 25.10
Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: GFSK
Polarity: Vertical
Detector: Peak
Frequency Measure Reading O_ve_r Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuV/m) (dBuVv) (dB) (dB) (dB)
1 2480 89.73 55.73 N/A N/A 8.90 25.10
2 2483.5 48.27 14.27 -25.73 74.00 8.90 25.10
Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: GFSK
Polarity: Horizontal
Detector: Peak
Measure Reading Over _ cable | antenna
No Frc(e'\c;llr_'ezr)lcy Level Level Limit ( dég{]/lltm) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2480 92.13 58.13 N/A N/A 8.90 25.10
2 2483.5 50.16 16.16 -23.84 74.00 8.90 25.10
Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: GFSK
Polarity: Vertical
Detector: Average
Frequency Measure Reading O_ve_r Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuVv) (dB) (dB) (dB)
1 2480 87.58 53.58 N/A N/A 8.90 25.10
2 2483.5 41.49 7.49 -12.51 54.00 8.90 25.10
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Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: GFSK
Polarity: Horizontal
Detector: Average

Frequency Measure Reading O_ve_r Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuVv) (dB) (dB) (dB)
1 2480 89.14 55.14 N/A N/A 8.90 25.10
2 2483.5 41.76 7.76 -12.24 54.00 8.90 25.10
Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: M/4DQPSK
Polarity: Vertical
Detector: Peak

Measure Reading Over _ cable | antenna
No Frc(e'\c;llr_'ir)lcy Level Level Limit ( dé:]r{]/'/tm) loss factor

(dBuVv/m) (dBuV) (dB) (dB) (dB)

1 2402 90.37 56.37 N/A N/A 8.90 25.10
2 2390 47.94 13.94 -26.06 74.00 8.90 25.10
Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: M/4DQPSK
Polarity: Horizontal
Detector: Peak

Frequency Measure Reading O_ve_r Limit cable | antenna

No (MH2) Level Level Limit (dBuV/m) loss factor

(dBuVv/m) (dBuVv) (dB) (dB) (dB)

1 2402 92.18 58.18 N/A N/A 8.90 25.10
2 2390 48.14 14.14 -25.86 74.00 8.90 25.10
Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: M/4DQPSK
Polarity: Vertical
Detector: Average

Frequency Measure Reading Qvgr Limit cable | antenna

No (MH2) Level Level Limit (dBuV/m) loss factor

(dBuVv/m) (dBuV) (dB) (dB) (dB)

1 2402 86.73 52.73 N/A N/A 8.90 25.10
2 2390 37.37 3.37 -16.63 54.00 8.90 25.10
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Carrier frequency (MHz): 2402
Channel No.:0

Test Mode: M/4DQPSK
Polarity: Horizontal

Detector: Average

Frequency Measure Reading O_ve_r Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2402 88.95 54.95 N/A N/A 8.90 25.10
2 2390 36.58 2.58 -17.42 54.00 8.90 25.10
Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: M/4DQPSK
Polarity: Vertical
Detector: Peak
Measure Reading Over _ cable | antenna
No Frc(e'\c;llr_'ir)lcy Level Level Limit ( dé:]r{]/'/tm) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2480 90.39 56.39 N/A N/A 8.90 25.10
2 2483.5 49.52 15.52 -24.48 74.00 8.90 25.10
Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: M/4DQPSK
Polarity: Horizontal
Detector: Peak
Frequency Measure Reading O_ve_r Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuV/m) (dBuVv) (dB) (dB) (dB)
1 2480 91.47 57.47 N/A N/A 8.90 25.10
2 2483.5 48.06 14.06 -25.94 74.00 8.90 25.10
Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: M/4DQPSK
Polarity: Vertical
Detector: Average
Frequency Measure Reading Qvgr Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2480 87.63 53.63 N/A N/A 8.90 25.10
2 2483.5 37.84 3.84 -16.16 54.00 8.90 25.10
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Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: M/4DQPSK
Polarity: Horizontal
Detector: Average

Frequency Measure Reading O_ve_r Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuVv) (dB) (dB) (dB)

1 2480 88.86 54.86 N/A N/A 8.90 25.10

2 2483.5 38.65 4.65 -15.35 54.00 8.90 25.10
Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: 8DPSK
Polarity: Vertical
Detector: Peak

Measure Reading Over _ cable | antenna

No Frc(e'\c;llr_'ir)lcy Level Level Limit ( dé:]r{]/'/tm) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2402 90.18 56.18 N/A N/A 8.90 25.10
2 2390 47.49 13.49 -26.51 74.00 8.90 25.10
Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: 8DPSK
Polarity: Horizontal
Detector: Peak
Frequency Measure Reading O_ve_r Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuVv) (dB) (dB) (dB)
1 2402 92.65 58.65 N/A N/A 8.90 25.10
2 2390 46.43 12.43 -27.57 74.00 8.90 25.10
Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: 8DPSK
Polarity: Vertical
Detector: Average
Frequency Measure Reading Qvgr Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2402 86.05 52.05 N/A N/A 8.90 25.10
2 2390 37.38 3.38 -16.62 54.00 8.90 25.10
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Carrier frequency (MHz): 2402
Channel No.:0

Test Mode: 8DPSK

Polarity: Horizontal

Detector: Average

Frequency Measure Reading O_ve_r Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2402 88.51 54.51 N/A N/A 8.90 25.10
2 2390 37.73 3.73 -16.27 54.00 8.90 25.10
Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: 8DPSK
Polarity: Vertical
Detector: Peak
Measure Reading Over _ cable | antenna
No Frc(e'\c;llr_'ir)lcy Level Level Limit ( dé:]r{]/'/tm) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2480 90.29 56.29 N/A N/A 8.90 25.10
2 2483.5 50.11 16.11 -23.89 74.00 8.90 25.10
Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: 8DPSK
Polarity: Horizontal
Detector: Peak
Frequency Measure Reading O_ve_r Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuVv) (dB) (dB) (dB)
1 2480 92.07 58.07 N/A N/A 8.90 25.10
2 2483.5 50.44 16.44 -23.56 74.00 8.90 25.10
Carrier frequency (MHz): 2480
Channel No.:78
Test Mode: 8DPSK
Polarity: Vertical
Detector: Average
Frequency Measure Reading Qvgr Limit cable | antenna
No (MH2) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuV) (dB) (dB) (dB)
1 2480 87.28 53.28 N/A N/A 8.90 25.10
2 2483.5 37.11 3.11 -16.89 54.00 8.90 25.10
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Carrier frequency (MHz): 2480
Channel No.:78

Test Mode: 8DPSK

Polarity: Horizontal

Detector: Average

Frequency Measure Reading O_ve_r Limit cable antenna
No (MHz) Level Level Limit (dBuV/m) loss factor
(dBuVv/m) (dBuVv) (dB) (dB) (dB)
1 2480 88.90 54.90 N/A N/A 8.90 25.10
2 2483.5 37.37 3.37 -16.63 54.00 8.90 25.10
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Sample Calculations

Determining Spurious Emissions Levels

A “reference path loss” is established and the Agg is the attenuation of “reference path loss”,
and including the gain of receive antenna, the gain of the preamplifier, the cable loss.

The measurement results are obtained as described below:
RESU|t= Pmea + ARp|

For GFSK
Channel No.:39
Frequency Result ARpl Pmea Polarity Limit
(MH2z) (dBuV/m) (dB) (dBuV/m) (dBuV/m)
82.182356 33.49 8.42 25.07 Horizontal 40.0
94.949246 22.73 8.42 14.31 Vertical 43.5
176.121237 24.44 11.9 12.54 Vertical 43.5
239.478397 27.26 14.2 13.06 Horizontal 46.0
480.764703 33.57 20.1 13.47 Horizontal 46.0
959.914680 39.13 28.5 10.63 Horizontal 46.0
82.182356 33.49 8.42 25.07 Horizontal 40.0
94.949246 22.73 8.42 14.31 Vertical 43.5
For m/4DQPSK
Channel No.:39
Frequency Result ARpl Pmea Polarity Limit
(MH2z) (dBuV/m) (dB) (dBuV/m) (dBuV/m)
82.182379 33.56 8.42 25.14 Vertical 40.0
94.929030 22.70 8.42 14.28 Vertical 43.5
176.125845 24.58 11.9 12.68 Vertical 43.5
239.424788 27.42 14.2 13.22 Horizontal 46.0
480.712863 33.71 20.1 13.61 Horizontal 46.0
959.924940 39.27 28.5 10.77 Horizontal 46.0
82.182379 33.56 8.42 25.14 Vertical 40.0
94.929030 22.70 8.42 14.28 Vertical 43.5
For 8DPSK
Channel No.:39
Frequency Result ARpl Pmea Polarity Limit
(MH2z) (dBuV/m) (dB) (dBuV/m) (dBuV/m)
82.186179 25.38 8.42 16.96 Vertical 40.0
94.923850 26.28 8.42 17.86 Vertical 43.5
176.358345 23.41 11.9 11.51 Vertical 43.5
239.423695 28.37 14.2 14.17 Horizontal 46.0
480.723563 32.69 20.1 12.59 Horizontal 46.0
959.914570 38.95 28.5 10.45 Horizontal 46.0
82.186179 25.38 8.42 16.96 Vertical 40.0
94.923850 26.28 8.42 17.86 Vertical 43.5
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Carrier frequency (MHz): 2441
Channel No.:39
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6.8 AC Power line Conducted Emission

6.8.1 Ambient condition

20.8°C 36.5% 100.9kPa
6.8.2 Test limit
FCC Part15.207
Frequency of Emission o
(MHZ) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

The measurement is made according to ANSI C63.4-2014
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6.8.3 Test result

Noise Level of the Measuring Instrument

Level [dBuV]
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150k

300k

500k

1M 2M  3M
Frequency [Hz]
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30M

X MES mobile_fin QP
+ MES mobile_fin AV
MES mobile_pre PK
— MES mobile_pre AV
——LIM EN 55022V QP
——LIM EN55022V AV

Voltage QP Limit
Voltage AV Limit

L +N Line
MEASUREMENT RESULT: "MOBILE_fin QP"
Frequency Level Transd Limit Margin Line
MHz dBuvV dB dBuv dB
0.305000 44.40 29.6 60 15.7 L
0.610000 47.70 29.7 56 8.3 N
1.215000 48.10 29.7 56 7.9 L
3.090000 48.30 29.7 56 7.7 L
9.260000 43.90 29.9 60 16.1 N
14.745000 43.00 29.9 60 17.0 L
MEASUREMENT RESULT: "MOBILE_fin AV"
Frequency Level Transd Limit Margin Line
MHz dBuv dB dBuv dB
0.305000 36.10 29.6 50 14.0 L
0.610000 39.80 29.7 46 6.2 N
1.215000 40.20 29.7 46 5.8 L
2.670000 38.60 29.7 46 7.4 L
5.715000 34.90 29.8 50 15.1 N
14.600000 34.30 29.9 50 15.7 L

The State Radio_monitoring_center Testing Center (SRTC)
Tel: 86-10-5799 6181
Fax: 86-10-5799 6288

Page number: 54 of 57

Copyright © SRTC



SRTC

L e

No.: SRTC2016-9004(F)-0019

FCC ID: S78-IVTI145

7 MEASUREMENT UNCERTAINTIES

Items Uncertainty
Occupied Bandwidth 3kHz
Peak power output 0.67dB
Band edge compliance 1.20dB
30MHz~1GHz 2.83dB
Spurious emissions 1GHz~12.75GHz 2.50dB
12.75GHz~25GHz 2.75dB
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8 TEST EQUIPMENTS

No. Name/ Model Manufacturer S/IN LY DIV
date
1. Spectrum Analyzer FSV ROHDE&SCHWARZ 101065 2016.08.20
2. Bluetooth Test Set MT8852B Anritsu 1142010 2017.03.01
3. Cable 104EA SUCOFLEX 9272/4EA 2016.08.20
4, Cable 104EA SUCOFLEX 9266/4EA 2016.08.20
5. Power Splitter 11850C Agilent 026057 2016.08.20
o | memmsn | awona | | -
" | Somi-Anechoic Cramber | FRANKONIA i
8. Turn table Diameter:1m HD e e
9. Turn table Diameter:5m HD e e
10. Antenna master FAC(MA4.0) MATURO | - | -
11. Antenna master SAC(MA4.0) MATURO | - | -
o | SOUmeEESTN | mawona | |
13 V\'/*af/:gouﬁ pouple-Ricged R&S 100030 | 2016.08.20
14 V\'/*af/:gouﬁ pouple-Ricged R&S 100029 | 2016.08.20
15. HL562 Ultra log antenna R&S 100016 2016.08.20
16. 3160-09 Receive antenna SCHWARZ-BECK 002058-002 2016.08.20
17. ESI 40 EMI test receiver R&S 100015 2016.08.20
18. Radio tester CMU 200 114667 2016.08.20
19. ESCS30 EMI test receiver R&S 100029 2016.08.20
20. HL562 Receive antenna R&S 100167 2016.08.20
21. ESH3-Z5 LISN R&S 100020 2016.08.20
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APPENDIX
Appendix1 Test Setup

---End of Test Report---
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