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TEST REPORT

Report No.: 17050545-1

Applicant:
Address of Applicant:

Manufacturer:

Address of Manufacturer:

Product name:

Model:

Rating(s):

Trademark:

Standards:

FCC ID;:
IC:

Data of Receipt:
Date of Test:

Date of Issue:

Test Result

Guoguang Electric Co., Ltd.

" No.8 Jinghu Road, Xinhua Street, Huadu Reg, Guangzhou, China

Vifa Denmark A/S

Mariendalsvej 2A, 8800 Viborg, Denmark

Portable Wireless Speaker

VIFAQ70

Input: 5Vdc 2A
Battery: 7.2Vdc, 2600mAh

” vifa

FCC Part 15.247 :2017
|| RSS-247 Issue 2

2AAP8-VIFANORDIC3

© 9043A-VIFANORDIC3

2017-05-08

2017-05-08~2017-06-20

2017-06-20

” Pass*

Authorized for issue by:

* In the configuration tested, the test item complied with the standards specified above.

Test by: Reviewed by:
ha.,a
( a 2N \%'l .l
Jun.20, 2017 Galen Xiao | ( Jun.20, 2017 pauler Li (o L
Project Engineer Project Manager
Date Name/Position Signature Date Name/Position Signature
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Possible test case verdicts:

test case does not apply to the test object ..:  N/A

test object does meet the requirement ........ . P (Pass)

test object does not meet the requirement ..:  F (Fail)

Testing Laboratory information:

Testing Laboratory Name .......... :

Testing location

Tel

Fax

E-mail

I-Test Laboratory

1-2 floor, South Block, Building A2 , No 3 Keyan Lu,

Science City, Guangzhou, Guangdong Province, P.R. China
Same as above

0086-20-32209330

0086-20-62824387

itl@i-testlab.com

General remarks:

The test results presented in this report relate only to the object tested.

The results contained in this report reflect the results for this particular model and serial number. It
is the responsibility of the manufacturer to ensure that all production models meet the intent of the

requirements detailed within this report.

This report would be invalid test report without all the signatures of testing technician and approver.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing

laboratory.
General product information:

The EUT contain two grills both wool-grill and metal-grill. And there are different colors,
All tests were performed on the EUT with metal-grill.
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Test Test Requirement Test method Result
FCC PART 15C FCC PART 15C
. section 15.247 (c) and section 15.247 (c) and
A R PA
ntenna Requirement Section 15.203 Section 15.203 SS
Occunied Bandwidth FCCPART15C ANSI C63.10:2013 PASS
ceupied Banawl section 15.247 (a)(1); Clause 6.9
(99% and -20dB) & DA 00-705
RSS 247 5.1 (a)
' . FCC PART 15C
Carrier Frequencies section 15.247(a)(1); DA 00-705 PASS
Separated
RSS 247 5.1 (a)
_ FCC PART 15C
Hopping Channel Number section 15.247(a)(1) i) DA 00-705 PASS
RSS 247 5.1 (d)
_ FCC PART 15C
Dwell Time section 15.247(a)(1)(iii): DA 00-705 PASS
RSS 247 5.1 (d)
Maxi Peak Outout P FCCPART15C ANSI C63.10:2013 Clause PASS
aximtim Feak DUIPULFOWE — section 15.247(b)(1); 6.10
RSS 247 5.4 (b) & DA 00-705
Conducted Spurious FCC PART15C ANSI C63.10:2013
Emission section 15.247(d); Clause 6.7 PASS
(30 MHz to 25 GHz) RSS 247 5.5 & DA 00-705
Radiated Spurious Emission FCCPART15C ANSI C63.10:2013 Clause PASS
(9 kHz to 25 GHz) section 15.247(d); 6.4,
FCC PART 15C
; ANSI C63.10:2013
Band Edges Measurement section 15.247 (d) Clause 6.9 PASS
815.205 & DA 00-705
Conducted Emissions at FCCPART15C ANSI C63.10:2013
Mains Terminals section 15.207; Clause 6.2 PASS
& DA 00-705

RSS GEN Table 3

Remark:

N/A: not applicable. Refer to the relative section for the details.

EUT: In this whole report EUT means Equipment Under Test.
Tx: In this whole report Tx (or tx) means Transmitter.

Rx: In this whole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radio Frequency.

ANSI C63.10:2013 the detail version is ANSI C63.10:2013 in the whole report.

DA 00-705: “Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum Systems”
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3 General Information

3.1 Client Information

3.2

3.3

Applicant:
Address of Applicant:

Guoguang Electric Co., Ltd.
No.8 Jinghu Road, Xinhua Street, Huadu Reg, Guangzhou, China

General Description of E.U.T.

Name:

Model No.:

Trade Mark:
Operating Frequency:

Channels:

Bluetooth Version:

Modulation Technique:

Type of Modulation

Dwell time
Antenna Type:
Function:

Details of E.U.T.
EUT Power Supply:

Rated power:

Test mode:

Power cord:

Portable Wireless Speaker

VIFAQ70

vifa

2402 MHz to 2480 MHz for Bluetooth.

79 channels with 1MHz step for Bluetooth

4.1
This report is for classic mode.
Frequency Hopping Spread Spectrum (FHSS)

GFSK, ( /4) DQPSK, 8DPSK for Bluetooth

Per channel is less than 0.4s.
FPC Antenna with 2.44dBi peak Gain
Bluetooth speaker

Lithium battery

7.2Vdc 2600mAh
The program used to control the EUT for staying in continuous transmitting and

receiving mode is programmed. Channel lowest (2402MHz), middle
(2441MHz) and highest (2480MHz) are chosen for Bluetooth full testing.

Normal mode: the Bluetooth has been tested on the Modulation of GFSK;

EDR mode: the Bluetooth has been tested on the Modulation of (11/4)DQPSK
and 8DPSK, compliance test and record the worst case on (11/4)DQPSK and
8DPSK

1m USB cable

3.4 Description of Support Units

The EUT has been tested as an independent unit for fixed frequency by testing lab.
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3.5 Test Location

All tests were performed at:
I-Test Laboratory

1-2 floor, South Block, Building A2 , No 3 Keyan Lu, Science City, Guangzhou, Guangdong Province,
P.R. China

0086-20-32209330
itl@i-testlab.com

No tests were sub-contracted.

3.6 Deviation from Standards

Biconical and log periodic antennas were used instead of dipole antennas.

3.7 Abnormalities from Standard Conditions

None.

3.8 Other Information Requested by the Customer
None.

3.9 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
® CNAS(Lab code:L4957)

® [FCC ( Registration No0.:935596)

® |C (Registration NO.:8368A)

3.10 Measurement Uncertainty

The below measurement uncertainties given below are based on a 95% confidence level
(base on a coverage factor (k=2).)

Parameter Uncertainty
Radio frequency +1.06x 1077
total RF power, conducted 1.37 dB
RF power density , conducted 2.89dB
All emissions, radiated +3.35dB
Temperature +0.23°C
Humidity $0.3 %
DC and low frequency voltages 0.3 %
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4 Instruments Used during Test
No. Test Equipment | Manufacturer Model Serial No. Last Cal. Cal. Due
Spectrum
ITL-114 Agilent N9010A | MY51250936 | 2017/01/20| 2018/01/20
Analyzer
EMI test receiver
ITL-154 R&S ESR26 101257 2017/01/20 | 2018/01/20
9kHz to 26.5GHz
ITL-116 Pre Amplifier HP 8447F 3113A05905 | 2017/01/20| 2018/01/20
Wideband
ZVA-183-
ITL-117 | Amplifier Super | Mini-circuits < 469101134 | 2017/01/20 | 2018/01/20
+
Ultra
Biconilo
ITL-105 9 ETSeLindgren | 3142D 00108096 | 2015/01/24 | 2018/01/24
Antenna
JXTXLB- | J2031090612
ITL-110 | Horn Antenna A-INFOMW 2015/01/24 | 2018/01/24
10180-N 133
ITL-102 | EMI Test receiver R&S ESCI 100910 2017/06/17 | 2018/06/17
Two-line v-
ITL-103 R&S ENV216 100120 2017/06/17 | 2018/06/17
network
50Q Coaxial
ITL-115 Mini-circuits CBL CO001 2017/06/17 | 2018/06/17
Cable
Semi-Anechoic FACT3
ITL-100 ETS-Lindgren CT09015 2016/11/02 | 2019/11/02
chamber 2.0
ZN30900
ITL-145 Loop Antenna ZHINAN A 002489 2017/01/20 | 2018/01/20
BBHA
ITL-146 | Horn Antenna | Schwarzbeck 0170 B09806543 | 2017/06/17 | 2017/07/17
ITL-101 | Shielded Room | ETS. indgren | 8*4*3 CT09010 2015/03/09 | 2018/03/09
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5 Test Results
5.1 E.U.T.test conditions
Test Voltage: 7.2Vdc
Temperature: 20.0-25.0°C
Humidity: 38-50 % RH

Atmospheric Pressure: 1000 -1010 mbar

Test frequencies and
frequency range:

According to the 15.31(m) Measurements on intentional radiators or
receivers, other than TV broadcast receivers, shall be performed and, if
required, reported for each band in which the device can be operated

with the device operating at the number of frequencies in each band
specified in the following table:

According to the 15.33 (a) For an intentional radiator, the spectrum
shall be investigated from the lowest radio frequency signal generated
in the device, without going below 9 kHz, up to at least the frequency
shown in the following table:

Number of fundamental frequencies to be tested in EUT transmit band

Frequency range in which Number of Location in frequency range
1 MHz or less 1 Middle
1 MHz to 10 MHz 2 1 near top and 1 near bottom
More than 10 MHz 1 near top, 1 near middle and 1
3
near bottom

Frequency range of radiated emission measurements

Lowest frequency generated

Upper frequency range of measurement

9 kHz to below 10 GHz

10th harmonic of highest fundamental frequency or to 40 GHz,

At or above 10 GHz to below

5th harmonic of highest fundamental frequency or to 100 GHz,

At or above 30 GHz

5th harmonic of highest fundamental frequency or to 200 GHz,
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EUT channels and frequencies list for Bluetooth:

Channel Frequency Channel Frequency Channel Frequency
(MHz) (MHz) (MHz)
0 2402 1 2413 22 2424
1 2403 12 2414 23 2425
2 2404 13 2415 24 2426
3 2405 14 2416 25 2427
4 2406 15 2417 26 2428
5 2407 16 2418 27 2429
6 2408 17 2419 28 2430
7 2409 18 2420 29 2431
8 2410 19 2421 30 2432
9 2411 20 2422 31 2433
10 2412 21 2423 32 2434
33 2435 49 2451 65 2467
34 2436 50 2452 66 2468
35 2437 51 2453 67 2469
36 2438 52 2454 68 2470
37 2439 53 2455 69 2471
38 2440 54 2456 70 2472
39 2441 55 2457 71 2473
40 2442 56 2458 72 2474
41 2443 57 2459 73 2475
42 2444 58 2460 74 2476
43 2445 59 2461 75 2477
44 2446 60 2462 76 2478
45 2447 61 2463 77 2479
46 2448 62 2464 78 2480
47 2449 63 2465
48 2450 64 2466

Test frequencies are the lowest channel: 0 channel (2402 MHz), middle channel: 39 channel (2441

MHz) and highest channel: 78 channel (2480 MHz)
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5.2 Antennarequirement

Standard requirement

15.203 requirement:

For intentional device. According to 15.203. an intentional radiator shall be designed to
Ensure that no antenna other than that furnished by the responsible party shall be used with the

device.
15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz bands that are used exclusively for fixed.
Point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum conducted output power of the intentional radiator is reduced by 1 dB for
every 3 dB that the directional gain of the antenna exceeds 6 dBi.

EUT Antenna

The antenna is a FPC antenna and no consideration of replacement. The best case gain of the
antenna is 2.44dBi.

Test result: The unit does meet the FCC requirements.
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5.3 Occupied Bandwidth

Test Requirement: FCC Part 15 C section 15.247 and RSS-247

(a)(1) Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth
of the hopping channel, whichever is greater. Alternatively, frequency
hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater

than 125 mW.
Test Method: ANSI C63.10:2013 Clause 6.9
Test Status: Pre-test the EUT in continuous transmitting mode at the lowest, middle

and highest channel with different data package. Compliance test in
normal mode (DH5), EDR mode (2DH5) and EDR mode (3DH5) as the
worst case was found.

Test Configuration:

Spectrum Analyzer

o I s o
¥a o I o
o I s o
[ o I o

oo E.U.T

Fi

Non-Conducted Table

Ground Reference Plane

Test Procedure:
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to
the spectrum;
2. Set the spectrum analyzer: Span = approximately 2 to 3 times the 20dB bandwidth, centring on a
hopping channel,
3. Set the spectrum analyzer: RBW >= 1% of the 20dB bandwidth VBW >= RBW. Sweep = auto;
Detector Function = Peak. Trace = Max Hold.

4. Mark the peak frequency and -20dB points bandwidth.
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Test result (-20dB bandwidth), For Bluetooth

Normal mode:

Report No.: 17050545-1

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 1.114 0.742
Middle 1.108 0.739
Highest 1.114 0.742

EDR mode (2DH5):

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 1.368 0.912
Middle 1.366 0.911
Highest 1.366 0.911

EDR mode (3DH5):

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 1.369 0.913
Middle 1.369 0.913
Highest 1.372 0.915

Test result (99% bandwidth)

Normal mode:

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 0.937 0.625
Middle 0.938 0.625
Highest 0.938 0.625

EDR mode (2DH5):

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 1.197 0.798
Middle 1.196 0.797
Highest 1.196 0.797

EDR mode (3DH5):

Test Channel

Bandwidth(MHz)

2/3 bandwidth(MHz)

Lowest 1.198 0.799
Middle 1.200 0.800
Highest 1.202 0.801
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For Bluetooth

Result plot as follows:
(-20Db Bandwidth )
DH5:

Lowest Channel:
H"hl: i:lnlrlln Aralyrer - el 54

IO CEES PN A ]

Marker 1 2.402000000000 GHz Avg Type: LogPwr AL
Pl Wi | Trig: Fras Run Avg|Hald> 100900 s

FGainlow — Bhten: 30 48

' e |

Mext Pk Right
e

Next Pk Left

Center 2.402000 GHz ' ' Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 2.53 ms (1001 pts)

Middl hnnel:
.th: Speviriam Amalyrer - Sl SA

Marker 1 2.441000000000 GHz Avg Type: LogPwr
PHik: Wide Ly 1780 Fres Run Avg|Hald> 100900

IF Geadin:L ow FAnen: 30 48

' e TS

_;|

Center 2.441000 GHz ' ' Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 2.53 ms (1001 pts)

Mext Pk Right
e

Hext Pk Left
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Highest Channel:
.th: Speviriam Amalyrer - Sl SA

Marker 1 2.480000000000 GHz

Pk

Wi
|F Geain:L ow

Ref 15.00 dBm
I
i
|

Center 2480000 GHz
#Res BW 100 kHz
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Avg Type: LogFar
Trig: Fras Run Avg|Hald> 100900

EAbven: 30 48

e

Span 5.000 MHz

#VBW 300 kHz #Bweep 2.53 ms (1001 pts)
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2DH5:

Lowet hnnel:
.Hb'll:i:lnlrmhl'rjw Sl SA
Marker 1 2.402000000000 GHz

Pk

Wi
|F Geain:L ow

Ref 15.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz

Avg Type: LogFar
Trig: Fras Run Avg|Hald> 100900

EAbven: 30 48

e

Span 5.000 MHz
#Bweep 2.53 ms (1001 pts)

#VBW 300 kHz

Mext Pk Right
e

Next Pk Left
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Middle channel:
it Speeciram Anabyper - Sewpl 54

Marker 1 2.441000000000 GHz Avg Type: LogPwr

O Wide g 17ig: Fras Run Avg|Holdz 100100
IF Geadin:L ow Rhben: 30 48

i I A1 00 pm: M

Mext Pk Right
e

Hext Pk Left

|
|
|
l.._
I
|
|
|

Center 2.441000 GHz ' ' Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 2.53 ms (1001 pts)

Highest channel:
.th: Speviriam Amalyrer - Sl SA

Marker 1 2.480000000000 GHz Avg Typa: Log-Fer TraceDw
Trig: Fras Run Avg|Hald> 100900

Pt oo = Shrine 30 4
IF G o ne : Salect T :
2. 41 J 1
d Ref 15.00 dBm 4

Clear Write

Trace Average

Max Hold

Center 2480000 GHz ' ' Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 2.53 ms (1001 pts)
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3DH5:

Lowest channel:
it Speeciram Anabyper - Sewpl 54

Marker 1 2.402000000000 GHz Avg Type: LogPwr

O Wide g 17ig: Fras Run Avg|Holdz 100100
IF Geadin:L ow Rhben: 30 48

Ref 15.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 2.53 ms (1001 pts)

Avg Typa: Log-Far
TN Wile g - Avg|Hald> 100100
|F Geain:L ow

Ref 15.00 dBm

Center 2.441000 GHz ' ' Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 2.53 ms (1001 pts)
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Highest channel:
it Speeciram Anabyper - Sewpl 54

Marker 1 2.480000000000 GHz ' Avg Type: LogPwr
PHik: Wide Ly 1780 Fres Run Avg|Hald> 100900

IF Geadin:L ow FAnen: 30 48

y Ref 15.00 dBm L P—
MNext Pk Right
[

Hext Pk Left

i
Center 2.480000 GHz ' ' Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 2.53 ms (1001 pts)

Result plot as follows:
99% bandwidth
DH5:

Lowest Channel:
H.hl: i:lnlrlln Anabyrer - Dogugsad Eﬂ'

i) [ 10 SOEA0 P s 14, LY
Center Freg 2.402000000 GHz Centar Frag: 2.402000000 GHz Findio 5ud None
M o Frae Fun AvglHold> 10110
AFGaindew — Bhbenc 30 48 Radia Davice: BTS

Ref 15.00 dBm

~ Epan2MHz
#VBW 300 kHz #Sweep 2.533 ms

Ceccupied Bandwidth Total Power 8.589 dBm
936.67 kHz

Transmit Freq Error BO3 Hz OBW Power 80.00 %

* dB Bandwidth 1.285 MHz ® dB -26.00 dB
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Middle Channel:
.wlh!rm Arabyrer - Dooupsad BW

o i 104101 P8 s 14, 0L T
Center Freq 2.441000000 GHz Ganter Freq: 2.44 1000000 GHz Radio 5ud Nane

e Trig: Fras Run Avg|Held> 10010
AiGaindew =~ BADen: 30 48 Radio Device: BTS

#VBW 300 kHz

Ceccupied Bandwidth Total Power

938.25 kHz

Transmit Freq Error -10.616 kHz OBW Power 80.00 %
* dB Bandwidth 1.2B7 MHz ® dB -26.00 dB

STArs

Highest Channel:
.-hl.lrll:i:ln!rm Arabyrer - Dooupsad BW

Ll L 1004 ] TP a1, 20T

Center Freg 2.480000000 GHz Genter Frag: 2.480000000 GHz Radio 514 None Frequency
) Avg|Hald>10M0

FIFGain:Law c Radie Devica: BTS

Center Freq
2480000000 GHE

CF Step
Center 2.48 GHz Span 2 MHz|/ N
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.533 ms]

Occupied Bandwidth Total Power 12.3 dBm

938.14 kHz

Transmit Freq Error -10.936 kHz OBW Power 80.00 %
* dB Bandwidth 1.285 MHz ® dB -26.00 dB

Lk STArs
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2DH5:

Lowest Channel:
it Speectram Analbyper - (o opsed BW

Center Freq 2.402000000 GHz

Ref 15.00 dBm

=

#Res BW 100 kHz

Occupied Bandwidth
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Genter Frag: 2402000000 GHz
Trig: Frae Run
ghtien: 30 48

| ey T =

#VBW 300 kHz

Total Power

1.1968 MHz

Transmit Freq Error

¥ dB Bandwidth

=13.225 kHz
1.445 MHz x dB

OBW Power
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10 S000Ps b 14, 20T

Radio Sid Nana

AvglHeld=10H40

Radis Davics: BTS

#Sweep 2.533 ms

89,00 %
-26.00 dB

STArs

Middle channel:
it Speectram Analbyper - (o opsed BW

Center Freq 2.441000000 GHz

#Res BW 100 kHz

Occupied Bandwidth

Ganter Frag: 2.44 1000000 GHz
AvglHeld=10H40

Trig: Frae Run
ghtien: 30 48

#VBW 300 kHz

Total Power

1.1958 MHz

Transmit Freq Error
* dB Bandwidth

=15.443 kHz
1.448 MHz x dB

OBW Power

10056 P8 A 14, 2L T

Radio Sid Nana

Radie Davice:

Span 2 MHz
#Sweep 2.533 ms

10.7 dBm

89,00 %
-26.00 dB

STArs




ITL

Page 20 of 90

Highest channel:

.Hb'll:i:lnlrm Arabyrer - Dooupsad BW
Center Freq 2.480000000 GHz Canter Fraq: 2.480000000 GHz
Trig: Frae Run
- 30 48

wRes BW 100 kHz #VBW 300 kHz

Ceccupied Bandwidth Total Power

1.1964 MHz
-15.330 kHz
1.450 MHz

OBW Power
x dB

Transmit Freq Error

¥ dB Bandwidth

Report No.: 17050545-1

10 P A 14, 20T
Radio Std: Nane

AvglHeld=10H40

Radis Davics: BTS

Span 2 MHz
#Sweep 2.533 ms

10.8 dBm

89,00 %
-26.00 dB

STArs

3DH5:

Lowest Channel:
it Speectram Analbyper - (o opsed BW

Ref Value 15.00 dBm

Genter Frag: 2402000000 GHz
Trig: Frae Run
ghtien: 30 48

wRes BW 100 kHz #VBW 300 kHz

Ceccupied Bandwidth Total Power

1.1979 MHz
-13.697 kHz
1.451 MHz

OBW Power
x dB

Transmit Freq Error

¥ dB Bandwidth

AvglHeld=10H40

JOEET P s 14, 2 T

Radéo 51 Nane Amptdh Scale

Radis Davics: BTS Rel Value

15,00 dam

"~ Span 2 MHz
#Sweep 2.533 ms

89,00 %
-26.00 dB

STArs
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Middle channel:
it Speectram Analbyper - (o opsed BW

Center Freq 2.441000000 GHz

e
FIFGain:L e

#Res BW 100 kHz

Occupied Bandwidth

Page 21 of 90

L JOEUMEST P A 14, 2T
Ganter Frag: 2.44 1000000 GHz Radio Std: Nane
Trig: Frae Run AvglHeld=10H40

EAbvan: 30 48 Radis Davics: BTS

"~ Span 2 MHz
#Sweep 2.533 ms

#VBW 300 kHz

Total Power 11.3 dBm

1.1998 MHz

Transmit Freq Error

¥ dB Bandwidth

=14.863 kHz
1.455 MHz

89,00 %
-26.00 dB

OBW Power
x dB

STArs

Highest channel:
it Speectram Analbyper - (o opsed BW

Center Freq 2.480000000 GHz

e
FIFGain:L e

Ref 15.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

L J0EJGERA P A 14, 20 T
Genter Frag; 2480000000 GHz Radio Std: Nane
Trig: Frae Run AvglHeld=10H40

EAbvan: 30 48 Radis Davics: BTS

~ Spanz MHz
#VBW 300 kHz #Sweep 2.533 ms

Total Power

1.2018 MHz

Transmit Freq Error
* dB Bandwidth

=13.891 kHz
1.452 MHz

OBW Power

x dB -26.00 dB

STArs

Test result: The unit does meet the FCC and RSS-247 requirements.

Report No.: 17050545-1
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5.4 Carrier Frequencies Separated

Test Requirement:

FCC Part 15 C section 15.247 and RSS-247

Report No.: 17050545-1

(a),(1) Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the
hopping channel, whichever is greater. Alternatively, frequency hopping

systems operating in the 2400-2483.5 MHz band may have hopping channel

carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the

systems operate with an output power no greater than 125 mW.

Test Method: ANSI| C63.10:2013

Test Status:

Pre-test the EUT in continuous transmitting mode at the lowest,

middle and highest channel with different data package.

Compliance test in normal mode (DH5), EDR mode (2DH5) and
EDR mode (3DH5) as the worst case was found.

Test Configuration:

Spectrum Analyzer

e o o
Fa o
e o o
[~ o
[

Fi

E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1.

Remove the antenna from the EUT and then connect a low attenuation RF cable from the

antenna port to the spectrum.

Set the spectrum analyzer: RBW >= 1% of the span, VBW >= RBW,. Sweep = auto; Detector

Function = Peak. Trace = Max, hold.

Allow the trace to stabilize. Use the marker-delta function to determine the separation between
the peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this

Section. Submit this plot.
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Test result:

For Bluetooth
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Report No.: 17050545-1

DH5
Test Channel Carrier Frequencies Separated Pass/Fail
Lower Channels 1.00MHz
Pass
(channel 0 and channel 1)
Middle Channels 1.00MHz
Pass
(channel 39 and channel 40)
Upper Channels 1.00MHz Pass
(channel 77 and channel 78)
Remark:
The limit is maximum two-thirds of the 20 dB bandwidth: 0.742 MHz
2DH5
Test Channel Carrier Frequencies Separated Pass/Fail
Lower Channels 1.00MHz
Pass
(channel 0 and channel 1)
Middle Channels 1.00MHz
Pass
(channel 39 and channel 40)
Upper Channels 1.00MHz Pass

(channel 77 and channel 78)

Remark:

The limit is maximum two-thirds of the 20 dB bandwidth: 0.912 MHz
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Report No.: 17050545-1

3DH5
Test Channel Carrier Frequencies Separated Pass/Fail

Lower Channels 1.00MHz

Pass
(channel 0 and channel 1)

Middle Channels 1.00MHz

Pass
(channel 39 and channel 40)
Upper Channels 0.98MHz Pass

(channel 77 and channel 78)

Remark:

The limit is maximum two-thirds of the 20 dB bandwidth: 0.915 MHz
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For Bluetooth

Carrier Frequencies Separated plot:

DH5

1. Lowest Channels:
.H"b'll:i.;lnlr.mhl'rjw Sl SA

Marker 1 A 1.000000000 MHz Avg Type: LogPwr

Fi0: Whde g 17ig: Fras Run Avg|Holdz 100100
IF Geadin:L ow Rhben: 30 48

Ref 15.00 dBm

[\_ Pl A,y i

Center 2.402000 GHz ' ' Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)

LTk

2. Middle Channels:
_thﬁ;u:rmﬂ.rumw Syl 5A
Center Freq 2.441000000 GHz Avg Type: LogPwr

Tt Wide g 17ig: Fras Run Avg|Holdz 100100
IF Geadin:L ow Rhben: 30 48

Ref 15.00 dBm

Max Hold

Min Hold

G|/
Center 2.441000 GHz ' ' Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)
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3. Highest Channels
.th: Speviriam Amalyrer - Sl SA

Marker 1 A -1.000000000 MHz Avg Type: LogPwr

i Whde g 17ig: Fras Run Avg|Holdz 100100
IF Geadin:L ow Rhben: 30 48

| Ref 15.00 dBm

%
N {"1'[-
o

| TR R I

Center 2480000 GHz ' ' Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)

2DH5

1. Lowest Channels:
it Speeciram Anabyper - Sewpl 54

Marker 1 1.000000000 MHz Avg Type: LogPwr

it wide Lg 17ig: Fras Run Avg|Holdz 100100
IF Geadin:L ow Rhben: 30 48

| Ref 15,00 dBm -0 T |
MNext Pk Right

Hext Pk Left

Center 2.402000 GHz ' ' Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)
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2. Middle Chanls
.Hb'll:i:lnlrmhl'rjw Sl SA

Marker 1 A -1.000000000 MHz Avg Type: LogPwr
P Wide Ly 1720 Fres Run Avg|Held> 1005400

IF Geadin:L ow FAnen: 30 48

| Ref 15.00 dBm

Center 2.441000 GHz ' ' Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)

3. Highest Channels
.th: Speviriam Amalyrer - Sl SA

Marker 1 A -1.000000000 MHz Avg Type: LogPwr

PR WEBE g - Avg|Hald> 100100
|F Geain:L ow

Ref 15.00 dBm

."uF
1“ ! “'I“*| I|

b T ...v..._‘

|
\
|
|
|
|
I
|

Center 2480000 GHz ' ' Span 10.00 HH:
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)
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3DH5
1. Lowest Chnl:
.th: Speviriam Amalyrer - Sl SA

Marker 1 1.000000000 MHz Avg Type: LogPwr

it wide Lg 17ig: Fras Run Avg|Holdz 100100
IF Geadin:L ow Rhben: 30 48

| Ref 15.00 dBm 4 i sl
Mext Pk Right
e

Hext Pk Left

Center 2.402000 GHz ' ' Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)

Aug Typa: Log-Par
T Ve g Avg|Holdz 100100

IF Gl v
Ref 15.00 dBm
Next Pk Right
{ !

Hext Pk Left

Center 2.441000 GHz ' ' Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)
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3. Highest Channels
.Hb'll:i:lnlrm Aralyrer - el 54

Marker 1 A -1.000000000 MHz ; Avg Type: LogPwr

ervnee T Trg: Fres Run Aovg|Hold> 1001900
IF Gin:L o BAnen: 30 48

Ref 15.00 dBm

Center 2480000 GHz ' Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)

Test result: The unit does meet the FCC and RSS-247 requirements.
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5.5 Hopping Channel Number

Test Requirement: FCC Part15 C section 15.247 and RSS-247
(a)(1)(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use

at least 15 channels.

Test Method: ANSI| C63.10:2013

Test Status: Pre-test the EUT in hopping mode with different data packet. Compliance test
in hopping with normal mode (DH5), EDR mode (2DH5) and EDR mode

(3DH5) as the worst case was found.

Test Configuration:

Spectrum Analyzer

o o ]
A~ ooo

oos
= (== ]

=1=1 E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:
1. Remove the antenna from the EUT and then connect a low attenuation RF cable from the antenna

port to the spectrum.

2. Set the spectrum analyzer: RBW = 100 kHz. VBW = 300 kHz. Sweep = auto; Detector Function =
Peak. Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to
clearly show all of the hopping frequencies. The limit is specified in one of the subparagraphs of
this Section.

4. Set the spectrum analyzer: start frequency = 2400 MHz. stop frequency = 2483.5 MHz. Submit the
test result graph.
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For Bluetooth

Test result: Total channels are 79 channels.
DH5.
_Hﬁ'llhlrmhl‘rjw Syl T
Marker 1 77.916500000 MHz : Avg Type: LogFar

PHO: Fast g 170 Fras Run Avg|Hald> 1000100
1F Gzl ow Ehben: 30 48

Ref 15.00 dBm

Mext Pk Right

Marker Defia

"
.||'|i|I
|l Next Pk Left
|
4]

i
Start 240000 GHz ' ' Stop 248350 GHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)

Avg Type: LogFar
FHO: Fast g 1700 Fras Run Avg|Hald> 1000100
1F Gzl ow Ehben: 30 48

AR ie s SEANA L Ar o n
! AR AT A T
T ek L

Start 2.40000 GHz ' ' Stop 2.4E350 GHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)
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3DH5:.
.-hlhl: Speviriam Amalyrer - Sl SA

Marker 1 78.000000000 MHz ; Avg Type: LogPwr

PHU: Fant g Avg|Hold= 100100
|F G ow

Ri‘f‘liﬂﬂdﬂm
Next Pk Right
L AAT AR AT AN A A ’
|2 . YVl 1|"||'|.|.'|.1|

LRl ||‘| " ||'||.1 o

Hext Pk Left

Marker Defia

[}
I

.f
|
|
|

_
|

Start 240000 GHz Stop 2.4E350 GHz
#Res BW 100 kHz #VBW 300 kHz #Bweep 10.0 ms (1001 pts)

Test result: The unit does meet the FCC requirements.
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5.6 Dwell Time

Test Requirement:  FCC Part 15 C section 15.247 and RSS-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. Frequency hopping
systems may avoid or suppress transmissions on a particular hopping
frequency provided that a minimum of 15 channels are used.

Test Method: ANSI C63.10:2013

Test Status: Pre-test the EUT in continuous transmitting mode at the lowest, middle and
highest channel with different data packet. Compliance test in hopping
with Normal mode (DH1, DH3 and DH5) and EDR mode (2DH1, 2DH3
and 2DH5; 3DH1, 3DH3 and 3DH5) as the worst case was found.

Test Configuration:

Spectrum Analyzer

o o
f"‘-\ | o o
o o

- oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:

1.Remove the antenna from the EUT and then connect a low attenuation RF cable from the antenna
port to the spectrum.

2.Set spectrum analyzer span = 0. centered on a hopping channel;

3.Set RBW =1 MHz and VBW = 3 MHz. Sweep = as necessary to capture the entire dwell time per
hopping channel. Detector Function = Peak. Trace = View;

4.Use the marker-delta function to determine the dwell time. If this value varies with different
modes of operation (e.g.. data rate. modulation format. etc.). Repeat this test for each variation.
The limit is specified in one of the subparagraphs of this Section. Submit this plot(s). An oscilloscope
may be used instead of a spectrum analyzer.
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Test Result:

For Bluetooth

The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s

1. Channel 0: 2.402GHz
DH1 time slot = 0.360(ms) * (1600/(2*79)) * 31.6 = 115.2ms

DH3 time slot = 1.650 (ms) * (1600/(4*79)) * 31.6 = 264ms

DH5 time slot = 2.90 (ms) * (1600/(6*79)) * 31.6 = 309.3ms

2. Channel 39: 2.441GHz
DH1 time slot = 0.360(ms) * (1600/(2*79)) * 31.6 = 115.2ms

DH3 time slot = 1.650(ms) * (1600/(4*79)) * 31.6 = 264ms
DH5 time slot = 2.90 (ms) * (1600/(6*79)) * 31.6 = 309.3ms

3. Channel 78: 2.480GHz
DH1 time slot = 0.360(ms) * (1600/(279)) * 31.6= 115.2ms

DH3 time slot = 1.500(ms) * (1600/(4*79)) * 31.6 = 240ms
DH5 time slot = 2.90 (ms) * (1600/(6*79)) * 31.6 = 309.3ms

4. Channel 0: 2.402GHz
2DH1 time slot = 0.400(ms) * (1600/(2*79)) * 31.6 = 128.0ms

2DH3 time slot = 1.650(ms) * (1600/(4*79)) * 31.6 = 264.0ms
2DH5 time slot = 1.70(ms) * (1600/(6*79)) * 31.6 = 181.3ms

5. Channel 39: 2.441GHz
2DH1 time slot = 0.400(ms) * (1600/(2*79)) * 31.6 = 128.0ms

2DH3 time slot = 1.650(ms) * (1600/(4*79)) * 31.6 = 264.0ms
2DH5 time slot = 1.70(ms) * (1600/(6*79)) * 31.6 = 181.3ms

6. Channel 78; 2.480GHz
2DH1 time slot = 0.400(ms) * (1600/(2*79)) * 31.6 = 128.0ms

2DH3 time slot = 1.650 (ms) * (1600/(4*79)) * 31.6 = 264.0ms

2DHS5 time slot = 1.70(ms) * (1600/(6*79)) * 31.6 = 181.3ms
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7. Channel 0: 2.402GHz
3DH1 time slot = 0.400(ms) * (1600/(2*79)) * 31.6 = 128.0ms

3DH3 time slot = 1.650 (ms) * (1600/(4*79)) * 31.6 = 264.0ms

3DHS5 time slot = 2.900 (ms) * (1600/(6*79)) * 31.6 = 310.4ms

8. Channel 39: 2.441GHz
3DH1 time slot = 0.400(ms) * (1600/(2*79)) * 31.6 = 128.0ms

3DH3 time slot = 1.650(ms) * (1600/(4*79)) * 31.6 = 264.0ms
3DHS5 time slot = 2.900 (ms) * (1600/(6*79)) * 31.6 = 310.4ms

9. Channel 78: 2.480GHz
3DH1 time slot = 0.400(ms) * (1600/(2*79)) * 31.6 = 128.0ms

3DH3 time slot = 1.650 (ms) * (1600/(4*79)) * 31.6 = 264.0ms
3DH5 time slot = 2.900 (ms) * (1600/(6*79)) * 31.6 = 310.4ms

The results are not greater than 0.4 seconds

Test result: The unit does meet the FCC and RSS-247 requirements.



ITL Page 36 of 90 Report No.: 17050545-1

For Bluetooth

Please refer the graph as below:
1. Lowest channel (2.402 GHz):

() DHT
.Hb'll:i:lnlrmhl'rjw Sl SA : :

Marker 1 A 360.000 ps Avg Typa: LogPwr .
PHE: Fas g 11i9: Fras Run i
IF Geadn:L ow Ehbien: 30 48

Ref 15.00 dBm

Center 2402000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

(2)DH3
.th: Speviriam Amalyrer - Sl SA

Marker 1 1.65000 ms Avg Typa: Log-Pwr
PO Fast |y 17 Frae R
\F Goin:Low Fhnien- 30 48

' e ' B—

Mext Pk Right
[

Next Pk Left

Cenller 2402000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)
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(3) DH5

Marker 1 2.90000 ms Avg Typa: Log-Pwr
PHE: Fas g 11i9: Fras Run
IF Goain:Low FAnen: 30 48

Ref 15.00 dBm

Mext Pk Right
[ —

Hext Pk Left

Center 2402000000 GHz ' ' Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

2. Middle channel (2.441 GHz):

() DHT
.Hb'll:i:lnlrmhl'rjw Sl SA

Marker 1 360.000 ps R
PHE: Fas g 11i9: Fras Run
IF Goain:Low FAnen: 30 48

| Ref 15.00 dBm C | F—
I Mext Pk Right
e

Hext Pk Left

Center 2.441000000 GHz ' ' ' ' " gpan0Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

L1
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(2)DH3
.Hb'll:i:lnlrmhl'rjw Sl SA
Marker 1 1.65000 ms Avyg Type: LogFar

PHE: Fas g 11i9: Fras Run
\F Goin:Low FAnen: 30 48

| Ref 15.00 dBm T

Mext Pk Right
e

Hext Pk Left

Cenller 2441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

(3)DHS___
.Hb'll:i:lnlrmhl'rjw Sl SA
Marker 1 290000 ms Avyg Type: LogFar

PHE: Fas g 11i9: Fras Run
\F Goin:Low FAnen: 30 48

' e B

Mext Pk Right
e

Hext Pk Left

Center 2441000000 GHz ' Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)
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3. Highest channel (2.480 GHz):

(1)bH1
.Hb'll:i:lnlrmhl'rjw Sl SA
Marker 1 360,000 ps

PHO: Fast |y
|F G ow

Ref 15.00 dBm

Center 2480000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Page 39 of 90

Avg Type: Log-Far
Trig: Fras Run
EAbven: 30 48

Sweep 5000 ms (1001 pts)

Report No.: 17050545-1

Mext Pk Right
e

Next Pk Left

(2)DH3___
.Hb'll:i:lnlrmhl'rjw Sl SA
Marker 1 1.50000 ms

PHD; Fast |y

|F G ow

| Ref 15.00 dBm

Cenller 2480000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Avg Type: Log-Far
Trig: Fras Run
EAbven: 30 48

ép.an o Hzl
Sweep 5000 ms (1001 pts)

Mext Pk Right
e

Hext Pk Left
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(3) DH5
th: i:lnlrlln Aralyrer - el 54
Marker 1 290000 ms

PHO: Fast |y
|F G ow

| Ref 15.00 dBm

X

Center 2480000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Page 40 of 90

Avg Type: Log-Far
Trig: Fras Run
EAbven: 30 48

8.04 dE

Span [ Hzl
Sweep 5000 ms (1001 pts)

Report No.: 17050545-1

Mext Pk Right
[

Hext Pk Left

4. Lowest channel (2.402 GHz):

(1) 2DH1
.th: Speviriam Amalyrer - Sl SA

Marker 1 400,000 ps

PHO: Fast |y
|F G ow

| Ref 15.00 dBm

»
|
|
|
|
|
|

Center 2.402000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Avg Type: Log-Far
Trig: Fras Run
EAbven: 30 48

Sweep 5000 ms (1001 pts)

Mext Pk Right
e

Hext Pk Left
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H"hl: i:lnlrlln Aralyrer - el 54

Marker 1 1.65000 ms Avg Type: LogPwr
PO Fast |y 17 Frae R
1F Gzl ow Ehben: 30 48

Ref 15.00 dBm

Mext Pk Right
e

Hext Pk Left

Center 2402000000 GHz
Res BW 1.0 MHz #VEW 3.0 MHz

Apilent Specirum Analyrer - Seeepl 54

Marker 1 1.70000 ms Rug Type: Log-Pur
PRO: Fas Trig: Fres Run

FGabnlow — BAften: 30 JB

Rel 15.00 dBm

' i

Mext Pk Right

Next Pk Left

Center 2.402000000 GHz Span 0 Hz,
Res BW 1.0 MHz #VEW 3.0 MHz Sweep 3.000 ms (1001 pis)
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5. Middle channel (2.441 GHz):
(1) 2DH1
.Hb'll:i:lnlrmhl'rjw Sl SA

Marker 1 400.000 ps ' R
PHE: Fas g 11i9: Fras Run
IF Goain:Low FAnen: 30 48

el S
Mext Pk Right
.

Next Pk Left

Center 2.441000000 GHz ' Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

Avg Type: Log-Far

PHE: Fas g 11i9: Fras Run
\F Goin:Low FAnen: 30 48

Meas Results,
Peak Table

Cenller 2441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)
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Apilent Spectrum Analyrer - Seepl 54

Marker 1 1.70000 ms

FHO; Fast g 17 Fres Run
I Gadn:] ow gArten: 30 4B

Rel 15.00 dBm

Mext Pk Right

Next Pk Left

#VEW 3.0 MHz Sweep 5.000 ms (1001 pts)

6. Highest channel (2.480 GHz):
(1)2DH1
.Hb'll:i:lnlrmhl'rjw Sl SA

Marker 1 400,000 ps g Type: Log-Fwr
PHE: Fas g 11i9: Fras Run
\F Goin:Low Fhnien- 30 48

| Ref 15.00 dBm

{ i Hext Ph Right
|
|
|
|
|
|
|

Hext Pk Left

Center 2480000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)
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H"hl: i:lnlrlln Aralyrer - el 54

Marker 1 1.65000 ms Avg Type: LogPwr
PO Fast |y 17 Frae R
1F Gzl ow Ehben: 30 48

| Ref 15.00 dBm

Mext Pk Right
e

Hext Pk Left

Center 2 480000000 GHz ' ' Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

(3) 2DH5

Apilent Specirum Analyrer - Seeepl 54

Marker 1 1.70000 ms Rug Type: Log-Pur
PRO: Fas Trig: Fres Run

FGabnlow — BAften: 30 JB

Rel 15.00 dBm

' | Mext Pk Right

| Next Pk Left
|

Res BW 1.0 MHz FVEW 3.0 MHz Sweep 5000 ms (1001 pis)
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7. Lowest channel (2.402 GHz):
(1). 3DH1

Apilent Spectrum Analyrer - Seepl 54

Marker 1 400,000 ps ' g Typa: LagPur
PR Fas Trig: Fres Run

FGabnlow — BAften: 30 JB
Rel 15.00 dBm

Next Pk Right

Next Pk Left

Center 2.402000000 GH

Res BW 1.0 MHz FVEW 3.0 MHz Sweep 5000 ms (1001 pis)

Apilent Spectrum Analyrer - Seepl 54

Marker 1 1.65000 ms

FHO; Fast g 17 Fres Run
I Gadn:] ow gArten: 30 4B

Rel 15.00 dBm

}( a3 Next Pk Right

Next Pk Left

Center 2.402000000 GHz
Res BW 1.0 MHz #VEW 3.0 MHz Sweep 5.000 ms (1001 pis)
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(3) 3DH5
.H.hl: i:lnlrlln Aralyrer - el 54

Marker 1 290000 ms

PHO: Fast |y
|F G ow

| Ref 15.00 dBm

Cenller 2402000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Page 46 of 90

Avg Type: Log-Far
Trig: Fras Run
EAbven: 30 48

Span 0 Hzl
Sweep 5000 ms (1001 pts)

Report No.: 17050545-1

Mext Pk Right
[

Hext Pk Left

8. Middle channel (2.441 GHz):
(1). 3DH1

Marker 1 400,000

PHD; Fa g

MFGadn:L ow

Rel 15.00 dBm

X

Center 2.441000000 GHz

Avg Type: Lag-Pwr
Trig: Fres Run
gArten: 30 4B

Res BW 1.0 MHz

FVEW 3.0 MHz

Sweep 5.000 ms (1001 pis) 1afZ

[
Mext Pk H.lghl:
([———
| NextPkLen
(| —
 —

Mkr—CF

([
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Apilent Spectrum Analyrer - Seepl 54

Marker 1 1.65000 ms

FHO; Fast g 17 Fres Run
I Gadn:] ow gArten: 30 4B

Rel 15.00 dBm

Next Pk Right

Next Pk Left

Center 2.441000000 GHz
#VEW 3.0 MHz Sweep 5.000 ms (1001 pts)

Avg Type: Log-far
PO Fast |y 17 Frae R
\F Goin:Low Fhnien- 30 48

|
Mext Pk Right
e

Hext Pk Left

i
Center 2.441000000 GHz ' ' ' Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)
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9. Highest channel (2.480 GHz):
(1). 3DH1

Apilent Spectrum Analyrer - Seepl 54

Marker 1 400,000 ps ' g Typa: LagPur
PR Fas Trig: Fres Run

FGabnlow — BAften: 30 JB
Rel 15.00 dBm

Next Pk Right

Next Pk Left

Center 2420000000 GHz

Res BW 1.0 MHz FVEW 3.0 MHz Sweep 5000 ms (1001 pis)

Apilent Spectrum Analyrer - Seepl 54

030 20 A M [

Marker 1 1.65000 ms Bug Type: Lag-Pur =
PRO: Fas Trig: Fres Run

FGabnlow — BAften: 30 JB
Rel 15.00 dBm

Next Pk Right

Next Pk Left

Center 2.480000000 GHz Span 0 Hz
Res BW 1.0 MHz #VEW 3.0 MHz Sweep 3.000 ms (1001 pis)
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-hl.lrll:i:ln!rm Aralyrer - el 54

Marker 1 290000 ms Avg Type: LogPwr
PHE: Fas g 11i9: Fras Run
1F Gz v Bhrien: 30 48

MNext Pk Right

Hext Pk Left

Center 2.480000000 GHz T s
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

Remark:

In communication data link mode (expect inquiry or page mode) the hopping rate is 1600 per
second, the 79 channels will be randomly selected for RF channel, and each channel have equal
probability to be selected. The hop selection scheme is defined in Clause 2.6 of Part B of Volume

2 of core specification of Bluetooth.

The Dwell time must be calculated via following formula:

Dwell time = Pulse wide x (Hopping rate / Number of channels) x Period
Period = 0.4 (seconds/ channel) x 79 (channel) = 31.6 seconds

So

Dwell time DH1= slot time * (1600/2/79) * 31.6

Dwell time DH3= slot time * (1600/4/79) * 31.6

Dwell time DH5= slot time * (1600/6/79) * 31.6

The RF channel will remain fixed for duration of a packet, that means for DH3 packet the RF
frequency will remain unchanged during 3 slots (1slot=1/1600=625us), and for DH5 packet the RF
frequency will remain unchanged during 5 slots, illustrated the principle as below:
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BLUETOOTH SPECIFICATION Version 2.0 + EDR [wal 3] page BS of 814
Baseband Specificatian 8 Bluﬂﬂmnl
625 pe
| flkh 4 flke+1) | fik+2} | fik+3} | fik+d} | fik+5) | fik+6) |
| flk) | file+3) | fil+d) | fik+5) | fl:k*ﬁlf
1 fik} | fik+5) | fik+3) |

Figure 2. 14: Single- and mull-shof pactels

Therefore, in a certain period for different packet types, the quantities of hops (not hopping rate
1600) are different, accurately, the quantity of hops for DH1 is double of DH3’s and triple of DH5’s.
“for DH1 packet, 1 hop in 1 slot; for DH3 packet, 2 hop in 1 slot; for DH5 packet, 1/3 hop in 1 slot.”,
explained as below:

From the illustrated hopping scheme:
For DH1, in two slots, there are two hops, i.e. f(k) in Slot(k), f(k+1) in Slot(k+1), means DH1 1 hop
in 1 slot;

For DH3, in four slots, there are two hops, i.e. f(k) in Slot(k) & Slot(k+1) & Slot(k+2), f(k+3) in

Slot(k+3), means DH3 2 hops in four slots -> %2 hop in 1 slot;
For DHS5, in six slots, there are two hops, i.e. f(k) in Slot(k) & Slot(k+1) & Slot(k+2) & Slot(k+3) &
Slot(k+4), f(k+5) in Slot(k+5), means DH3 2 hops in six slots -> 1/3 hop in 1 slot.

The Hopping rate in the formula should not be fixed value, for DH1, it is 1600/2; for DH3, it is

1600/4; for DH5, it is 1600/6.

To calculate Dwell time of data transmission of Bluetooth system, the worst case is for Bluetooth
PICONET that contains two devices only (although Bluetooth PICONET can support up to eight
devices), and for Bluetooth data transmission, after device A sending a packet to device B, device
A must get response packet from device B to continue data transmission;

For DH1 packet: assume device A is EUT, the worst case is after device A sending a DH1 packet to
device B, device A gets a DH1 response packet from device B, that means device A needs 1 time
slot for transmitting and 1 time slot for receiving, therefore, the actual hopping rate of device A is half
of 1600, i.e. 800 hops per second for EUT;

For DH3 packet: assume device A is EUT, the worst case is after device A sending a DH3 packet to
device B, device A gets a DH1 response packet from device B, that means device A needs 3 time
slots for transmitting and 1 time slot for receiving, therefore, the actual hopping rate of device A is
quarter of 1600, i.e. 400 hops per second for EUT;
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For DH5 packet: assume device A is EUT, the worst case is after device A sending a DH5 packet to
device B, device A gets a DH1 response packet from device B, that means device A needs 5 time
slots for transmitting and 1 time slot for receiving, therefore, the actual hopping rate of device Ais
sixth of 1600, i.e. 1600/6=266.7 hops per second for EUT;
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5.7 Maximum Peak Output Power

1.

Test Requirement: FCC Part 15 C section 15.247 and RSS-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.
For all other frequency hopping systems in the 2400-2483.5 MHz band:

0.125 watts.
Refer to the result “Hopping channel number” of this document. The 1
watt (30.0 dBm) limit applies.

Test Method: ANSI| C63.10:2013 Clause 6.10
Test Limit:
Test mode: Pre-test the EUT in continuous transmitting mode at the lowest, middle and

highest channel with different data packet. Compliance test in continuous
transmitting mode with normal (DH5), EDR mode (2DH5) and EDR mode

(3DH5) as the worst case was found.

Test Configuration:

Spectrum Analyzer

ooo
A= oo

ooo
= ooo

== E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:
Remove the antenna from the EUT and then connect a low attenuation RF cable from the

antenna port to the spectrum.

. Set the spectrum analyzer: RBW = 3 MHz. VBW = 3 MHz. Sweep = auto; Detector Function =
Peak.

. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the

max value.
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Test Result: (For Bluetooth)
Normal mode:
Test Fgrne%alljmeﬁg;al Output Power Limit Result
Channel (MH2) (dBm) (dBm)
Lowest 2402 2.793 21.0 Pass
Middle 2441 3.778 21.0 Pass
Highest 2480 2.079 21.0 Pass
EDR mode(2DH5):
Test Fgrsqaurgﬁgal Output Power Limit Result
Channel (MHz2) (dBm) (dBm)
Lowest 2402 -0.087 21.0 Pass
Middle 2441 2.197 21.0 Pass
Highest 2480 -0.002 21.0 Pass
EDR mode(3DH5)
Test Fundamental Output Power Limit Result
Channel Frequency (dBm) (dBm)
Lowest 2402 -0.065 21.0 Pass
Middle 2441 2.298 21.0 Pass
Highest 2480 -0.017 21.0 Pass
Remark: cable lose=0.5dB
Test result: The unit does meet the FCC requirements.
Test result plot as follows:
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For Bluetooth

Normal mode:

Lowest Channel:
it Speeciram Anabyper - Sewpl 54

Marker 1 2.402060000000 GHz Avg Type: RMS

PHO: Fast g 170 Fras Run Avg|Held> 1005100
1F Gzl ow Ehben: 30 48

' e — |

Mext Pk Right
[

Hext Pk Left

|
I
|
I
|
|
|

Center 2.402000 GHz ' ' Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz* #Bweep 2.53 ms (1001 pts)

Midd hnnel:
_u‘llhlrmhlﬁw Syl 5A

Marker 1 2.440770000000 GHz Avg Type: RMS

PHO: Fast g 170 Fras Run Avg|Held> 1005100
1F Gzl ow Ehben: 30 48

' e S S

Mext Pk Right
[

Hext Pk Left

I
L
I
|
|
|
|
|
|

Center 2.441000 GHz ' ' Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz* #Bweep 2.53 ms (1001 pts)

uss L Alignment Comploted
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Highest Channel:
_u‘llhlrmhlﬁw Syl 5A

Marker 1 2.479820000000 GHz Avg Type: RMS

PHO: Fast g 170 Fras Run Avg|Held> 1005100
1F Gzl ow Ehben: 30 48

| Ref 15.00 dBm R |

Mext Pk Right
[

Hext Pk Left

Center 2480000 GHz ' ' Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz* #Bweep 2.53 ms (1001 pts)

EDR mode (2DH5):
Lowt Channel:
_u‘llhlrmhlﬁw Syl 5A

Marker 1 2.401680000000 GHz Avg Type: RMS

PHO: Fast g 170 Fras Run Avg|Held> 1005100
1F Gzl ow Ehben: 30 48

| Ref 15.00 dBm [—
Mext Pk Right
[

Hext Pk Left

Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz* #Bweep 2.53 ms (1001 pts)
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Middle Channel:
.Hb'll:i:lnlrmhl'rjw Sl SA
Marker 1 2.440820000000 GHz

PHO; Fast |

Page 56 of 90

Avg Type: RMS

Trig: Frae Run Ag|Hald> 100100

[FGaindlow =~ SAmen: 30 48

Ref 15.00 dBm
I

-

|’

|

Center 2.441000 GHz
#Res BW 3.0 MHz

#VBW 3.0 MHz*

Span 10.00 MHz
#Bweep 2.53 ms (1001 pts)

Report No.: 17050545-1

Mext Pk Right
[

Hext Pk Left

Highest Channel:
.Hb'll:i:lnlrmhl'rjw Sl SA

Marker 1 2.479820000000 GHz

PHO; Fast |

Avg Type: RMS

Trig: Frae Run Ag|Hald> 100100

[FGaindlow =~ SAmen: 30 48

| Ref 15.00 dBm

Center 2480000 GHz
#Res BW 3.0 MHz

#VBW 3.0 MHz*

Span 10.00 MHz
#Bweep 2.53 ms (1001 pts)

Mext Pk Right
[

Hext Pk Left
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EDR mode (3DH5):
Lowt Channel:

Marker 1 2.401750000000 GHz

PHO; Fast |y
|F G ow

Ref 15.00 dBm

Center 2.402000 GHz
#Res BW 3.0 MHz

#VBW 3.0 MHz*

Page 57 of 90 Report No.: 17050545-1

Avg Type: RMS

Trig: Frae Run Ag|Hald> 100100

EAbven: 30 48

Mext Pk Right
e

Hext Pk Left

Span 10.00 MHz
#Bweep 2.53 ms (1001 pts)

Middle Channel:
.Hb'll:i:lnlrmhl'rjw Sl SA
Marker 1 2.440720000000 GHz

PHO; Fast |y
|F G ow

| Ref 15.00 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz

#VBW 3.0 MHz*

Avg Type: RMS

Trig: Frae Run Ag|Hald> 100100

EAbven: 30 48

Mext Pk Right
[

Hext Pk Left

Span 10.00 MHz
#Bweep 2.53 ms (1001 pts)
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Highest Channel:

Marker 1 2.479730000000 GHz ; Avg Type: RMS

PHO: Fast g 170 Fras Run Avg|Held> 1005100
1F Gzl ow Ehben: 30 48

A S i

Mext Pk Right
[ |

Hext Pk Left

|

| o~
' 5

[

|
Center 2480000 GHz . Span 10.00 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz* #Bweep 2.53 ms (1001 pts)

Test result: The unit does meet the FCC and RSS-247 requirements.
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5.8 Conducted Spurious Emissions

Test Requirement: FCC Part15 C section 15.247 and RSS-247

(d) In any 100 kHz 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 20 dB below that in the 100 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 the transmitter
demonstrates compliance with the peak conducted power limits.

Test Method: ANSI C63.10:2013 Clause 6.7
Test Status: Pre-test the EUT in continuous transmitting mode at the lowest, middle and

highest channel with different data packet. Compliance test in continuous
transmitting mode with normal (DH5), EDR mode (2DH5) and EDR mode

(3DH5) as the worst case was found.

Test Configuration:

Spectrum Analyzer

e e |
¥ e o o
e e |

— e 'i' E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure:
1. Remove the antenna from the EUT and then connect a low attenuation RF cable from the antenna
port to the spectrum.

2. Set the spectrum analyzer: RBW = 100 kHz. VBW >= RBW. Sweep = auto; Detector Function =
Peak (Max. hold).
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For Bluetooth

Test result plot as follows (Normal mode):
Lowest Channel:
.Hb'll:i:lnlrmhl'rjw Sl SA

Marker 1 2.402000000000 GHz Avg Type: Log-Par

PHO: Fast g 170 Fras Run Avg|Held: 14100
1F Gzl ow Ehben: 30 48

Ref 15.00 dBm

‘1

sl
Y ¥ o
| PR TP " o
— e e B gt
I._p""-f'pa- g (YT

L, I Al
i_,, d..-"r'-“'l i t'"'l"rd&- PP T e
joe? ¥

Start 30 MHz ' ; Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

LTk
Middle Channel

_thﬁ;u:rmﬂ.rumw Syl 5A

Marker 1 2.441000000000 GHz Avg Type: Log-Par

PHO; Fast |y 1700 Frae R Avg|Hald: 31100
\F Goin:Low Fhnien- 30 48

| Ref 15.00 dBm ~ i - il [
1
' Mext Pk Right

Hext Pk Left

e bl pppt”
R e e

s VT T

(1| ]
L
T

Start 30 MHz o ' Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)
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Highest channel
.th: Speviriam Amalyrer - Sl SA

Sweep Time 2395 Avg Type: Log-Far
PO Fast |y 17 Frae R Aug|Hald: 11100
1F Gzl ow Ehben: 30 48

| Ref 15.00 dBm

L]

b'_..,.‘..lf‘.l“..'._.a. Ty ."r"

S bl ¥
¥ L "
e i -.-I:-.r.i_ 1 gt - #\r‘w"“"

Start 30 MHz ' ' “Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

Test result plot as follows (EDR mode-2DH5):
Lowest Channel:
.Hb'll:i:lnlrmhl'rjw Sl SA

Marker 1 2.402000000000 GHz Avg Type: Log-Fwr TRAE .
PHO: Fas g 11H0: Fras Run Avg|Held: 2100 T
IF Gt o EAtien: 30 48

TR0 e i 14, L T

| Ref 15.00 dBm

gk’
yhmifardmirogtydod iy o™

b denf i -
A 'LtI‘JJ!'H..—‘*J ! Ii”'.ll"ﬂ\._l 'ﬁﬁ-‘m’!,‘.,q#l-hl-uqludf'l"‘-" il

Start 30 MHz ' T Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)
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Middle Canl
_Hﬁ'lli Sprciriam Amsibyier - Sep 54

Marker 1 2.441000000000 GHz Avg Type: Log-Par

PHO: Fast |y 170 Frae R Aug|Hald: 11100
\F Goin:Low Fhnien- 30 48

| Ref 15.00 dBm

*1

ot A, LA

|

|

| e

i,. rm"‘" l“"u:w»lr - “d:‘k‘:“. _\SM.--JMD‘-:I.-JHL'LF"’* I"""#
|

o
|

Start 30 MHz ' . Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

uss L Alignment Comploted

Highest channel
_Jdimt Sprciriam Asiyrer - Sept 54

Marker 1 2.480000000000 GHz Avg Type: Log-Par

PHO: Fas g 11H0: Fras Run Avg|Held: 1100
1F Gzl ow Fhnien- 30 48

Ref 15.00 dBm

” _19-"1."'.,,1.&.."'*""1"]7

[Foegag ¥ FELER N
nl."“ﬂF i o il

o, s prE R

b o
’rJ* s |

Start 30 MHz ' ' Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

L

I
|
I |
|
!
|
|
|




ITL Page 63 of 90 Report No.: 17050545-1

Test result plot as follows (EDR mode-3DH5):
Lowest Channel:
.Hb'll:i:lnlrmhl'rjw Sl SA

Marker 1 2.402000000000 GHz Avg Type: Log-Par
PHD; Fast | Trig: Fras Run Aug|Hald: 11100

[FGaindlow =~ SAmen: 30 48

Ref 15.00 dBm

o T T

Jis, _| | 5 » E
T v
,;J-“ "h‘\:._l-"w "J'L‘-".l.w.kt"-‘r'" Pt

Start 30 MHz o ' Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

Middle Canl
.th: Speviriam Amalyrer - Sl SA

Marker 1 2.441000000000 GHz Avg Type: Log-Fwr TraceDw
PHO: Fast Trig: Fras Run Avg|Hald: 21100

Fhsinlow — Shmen: 30 d8 Select Trace,
1
! Ref 15.00 dBm 2 q

Clear Write
¥ 1

Trace Average

Max Hold

Ao gty AN
I rllb'," ‘FIII“.J _,r-'r "'T'r-"ﬂ“__r‘li' ” ..llr'r!*_,:"lhi‘d. —F

e |
' \
| |

Start 30 MHz ' ' Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)
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Highest channel
.Hb'll:i:lnlrm Aralyrer - el 54

Marker 1 2.480000000000 GHz ; Avg Type: Log-Par

PHO: Fas g 11H0: Fras Run Avg|Hald: 1100
1F Gim:L o BAnen: 30 48

Ref 15.00 dBm

M
oL g

N ™y i) T
| i ¥ il o ol A ki
'h_fr.h..'-" b 'J'\._.r"'\h - ‘-"""h..,...'-*-J.‘-’-\._-"'fl'l"‘-"J'-' o

Start 30 MHz ; Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pis)

Test result: The unit does meet the FCC and RSS-247 requirements.



ITL

Page 65 of 90 Report No.: 17050545-1

5.9 Radiated Spurious Emissions

Test Requirement:

Test Method:
Test Status:

FCC Part15 C section 15.247 and RSS-247

(d) In any 100 kHz 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 20 dB below that in the 100 kHz bandwidth within the band that
Contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement, and provided the transmitter
demonstrates compliance with the peak conducted power limits.

ANSI C63.10:2013 Clause 6.4, 6.5 and 6.6
Pre-test the EUT in continuous transmitting mode at the lowest, middle and

highest channel with different data packet. Compliance test in continuous
transmitting mode with normal mode (DH5) as the worst case was found.

Detector: For PK value:
RBW =1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz, 9kHz for <30MHz
VBW = RBW
Sweep = auto
Detector function = peak
Trace = max hold
For AV value:
RBW = 1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz, 9kHz for <30MHz
VBW =10 Hz
Sweep = auto
Detector function = peak
Trace = max hold
15.209 Limit;
Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30.0 30 30
30 -88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3
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Test Configuration:

1) 9kHz to 30MHz emissions:

Metal Full Soldered Ground Plane

= D oc

Simulator

Spectrum Analyzer / Receiver

2) 30 MHzto 1 GHz emissions:

wv_ TAVAVAVAVAVAVAVAVAVAAVAVAVAVAVAVAVAVAVAY

' Antenna Towers
Antenna
\f

I (Turntable) ﬁ o — .
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3) 1 GHzto 40 GHz emissions:
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[
Fi)

i

1\

L

-~

¥

A ry
Y IS

V V

L}

\

Fv oy

i"'l.

[}

]

A

)

|

\
L¥)

'

\r

¥

L)

L'

]

-

\ /\
“J'"l AV

)
f\

AN A A N N
\ . Y AT \
\/ "-.;“{ % N/ \V_f VAVAY.

i I

Fi?

i

\ Y FY Y !
Vo A A Y Y
vV VV VY

W W L W

i FiY lIIl. \

L1
L1

1 I\ !
\S I'..I‘l

A
A

I\
LW} LV

| — = Im ar Im I el
= 5 5 Antenna T <
- nienna 1 ower =4
. EUT —Sp P~ -
i _ Hom Antenna o 1) s
| — . i)
-_:j_'"‘ -'| ] —af
- -
':_:: L>m im =7 s
.--> -
= 1V AN NN -
- (Turntable) o \ £ _x“h'-.‘ AVAVAVA J —
= \ % W =

Ground Reference Plane

-
Test Receiver | 1* -1[] o Controller

| I

Test Procedure: The receiver was scanned from 30MHz to 25GHz.When an emission was found, the
table was rotated to produce the maximum signal strength. An initial pre-scan was performed for in
peak detection mode using the receiver. The EUT was measured for both the Horizontal and Vertical
polarities and performed a pre-test three orthogonal planes. For intentional radiators, measurements
of the variation of the input power or the radiated signal level of the fundamental frequency
component of the emission, as appropriate, shall be performed with the supply voltage varied between
85% and 115% of the nominal rated supply voltage. After pre-test, it was found that the worse
radiation emission was get at the X position. So the data shown was the X position only. The worst
case emissions were reported.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak
level, once corrected, must comply with the limit specified in Section 15.209. If the dwell time
per channel of the hopping signal is less than 100 ms, then the reading obtained with the 10
Hz VBW may be further adjusted by a "duty cycle correction factor", derived from

20log (dwell time/100 ms), in an effort to demonstrate compliance with the 15.209 limit.

Submit this data.
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5.9.1 Harmonic and other spurious emissions

Test at low Channel in transmitting status
9kHz~30MHz Test result
The Low frequency, which started from 9kHz to 30MHz, was pre-scanned and the result which

was 20dB lower than the limit line per 15.31(0) was not report

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement
Horizontal:
Peak scan

Level (dBpV/m)

13‘}Lwel (dBuVin)

70

60
FCC PART 15C

50

w7

30

10

30 100, 200. 300, 400, 500, 600, 700, 800. 900. 1000
Frequency (MHz)

Quasi-peak measurement

No. Freg Read dnterma Cable Preamp Lewvel Limit Over Pol/Phase Remark
Level Factor Loss Factor Line Limit

MHz dBuV dB db dB dBu¥/m dBuV/m dB

69,100 37,28 6. 89 n. 88 28,23 16, 82 40,00 =23.18 HORIZONTAL QP

138. 640  40.22 T.40 1.40 28.23 20,79 43.50 -22.71 HORIZONTAL qQF

171.620 61.25 8. 27 1.57 28.38 J2. T 43.50 -10.78 HORIZONTAL qQF

. 11.13 1.91 27.25 36, 28 46.00 -9.74  HORIZONTAL QP

298.690 43.89 13. 67 2.12  27.59 31,99 46.00 -14.01 HORIZONTAL qQF

J8A. 960 456, 18 15, 38 2.40 28. 30 34, 66 46.00 -11.34 HORIZONTAL QP

O T e L P e
)
ol
o
L]
=
o
on
[=]
oy
par)

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor
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Test at low Channel in transmitting status

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement

Vertical:

Peak scan

Level (dBpV/m)
aglLevel (dBuvin)

Report No.: 17050545-1

70
60
FCC PART 15C
50
40—I
30 sl
20 q I
10
630 100. 200. 300. 400. 500. 600. T700. 800. 900. 1000
Frequency (MHz)
Quasi-peak measurement
No. Freg Read Mnterma Cable Preamp Level Limit Over Pol/Phase  Remark
Level Factor Loss Factor Line Limit
MHz dBuV dB dB dB dBu¥/m dBuV/m dB
1 B7.160 49,75 T.21 0,87 28. 31 29,52 40.00 =10,48 VERTICAL QP
2 80.440 39, 39 T.24 1. 05 28. 11 19,57 40.00 -20.43 VERTICAL QP
3 142,520 47. 14 7.35 1.42 28. 30 27.861 43.50 -15.88 VERTICAL QP
4 168.7T10 49,13 8. 09 1.55 28.45 30, 32 43.50 -13.18 VERTICAL QP
5 233.700 41. 33 10. 75 1. 86 27.39 26. 55 46.00 -19.45 VERTICAL QP
A 288,690 38,92 13,87 2.12 27.58 27.02 46.00 =18, 98 VERTICAL 2]

Level=Read Level + Antenna Factor +

Cable Loss — Preamp Factor
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1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement

Peak Measurement:

Frequency Af‘géfgrnsa Cable loss i;ecig‘rp RE::Q ErEiesvseilcm Limit Antenna
(MHz) (dB/m) (dB) (dB) sy | (dBuvim) (dBuv/m) | polarization
4804.000 34.32 9.59 27.62 35.12 51.41 74.00 \%
7206.000 34.88 12.15 27.33 35.96 55.66 74.00 \%
9608.000 37.72 14.41 27.14 37.43 62.42 74.00 \%
4804.000 34.32 9.59 27.62 35.06 51.35 74.00 H
7206.000 34.88 12.15 27.33 35.22 54.92 74.00 H
9608.000 37.72 14.41 27.14 37.07 62.06 74.00 H
Average Measurement:

Frequency /?géfgrnsa Cable loss Pffcat?rp REZSierl]g ET:VSeilon Limit Antenna
(MHz) (dB/m) (dB) (dB) @By | (@Buvim) (dBuv/m) | polarization

4804.000 34.32 9.59 27.62 24.42 40.71 54.00 \Y
7206.000 34.88 12.15 27.33 24.18 43.88 54.00 Vv
9608.000 | 37.72 14.41 27.14 2508 50.07 54.00 Y%
4804.000 34.32 9.59 27.62 24.65 40.94 54.00 H
7206.000 34.88 12.15 27.33 26.59 46.29 54.00 H
9608.000 | 37.72 14.41 27.14 25 44 5043 54.00 H
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Test at Middle Channel in transmitting status

9kHz~30MHz Test result
The Low frequency, which started from 9kHz to 30MHz, was pre-scanned and the result which

was 20dB lower than the limit line per 15.31(0) was not report

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement

Horizontal:

Peak scan

Level (dBuV/m)

13‘}Levwel {dBuViny}

70

60
FCC PART 15C

50

w T

30

g

20

3

30 100. 200, 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)

Quasi-peak measurement

No. Freg Read Antenna Cable Preamp Lewvel Limit Over Pol/Phase  Remark
Lewvel Factor Lozs Factor Line Limit
MHz dBuV dB dB dB dBu¥/m dBuV/m dB

1 67.160 42.40 7. 21

0.87 28.31 22,17 40.00 =17.83 HORIZONTAL QF
2 165.800  46.55 T.63 1.54 28.33 27.39 43.50 -16.11 HORIZONTAL QP
3 211.390 48,25 9.27 1.76  27.54 31.714 43.80 -11.76 HORIZIONTAL QP
4 245.340 50,69 11.13 é 91 27.26 36,48 46.00 -89.52  HORIIONTAL QP
2

6 208.680 43,65 13. 67 .12 27.68 31.75 46.00 -14.26 HORIZIONTAL QP
6 376,320 43,66 16,05 .36 28.40 32, 87 46,00 =-13.33 HORIZONTAL QP

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor
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Test at Middle Channel in transmitting status

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement

Vertical:

Peak scan

Level (dBuV/m)

SoLew,-I {dBuV/im)

70

60
FCC PART 15C

50

W

30 I g

20

10

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Quasi-peak measurement

Nao. Freg Read Antenna Cable Preamp Lewvel Limit Owver Pol/Phase Remark
Lewvel Factor Laoss Factor Line Limit
MHz dBuV dB db dB dBuV/m dBuV/m db
1 59.100 48,10 6, 89 .88 28,23 27,64 40,00 -12,36  VERTICAL QP
2 8l.410 38.88 T.31 .05 28,14 19,10 40,00 -20.9%0 VERTICAL QP
3 143.490  44.43 T.33 .43 28.34 24, 85 43.60 -18.65  VERTICAL QP
4 168.T10 43.70 8. 09 .66 2B.45 24, 89 43.50 -18.61  VERTICAL QP
b
il

246.340 42.75 11.13 .91 27.256 28.54 46.00 -17.46 VERTICAL QP
386,960  39.08 16, 38 .40 28,30 28,56 46.00 =-17.44  VERTICAL qF

MO = = =

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor
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1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement

Peak Measurement:

e | s oo | vy [0 [ |
(MHz) (dB/m) (dB) (dB) @B | (@Buvim) (dBpVv/m) | polarization
4882.000 34.33 9.59 27.60 33.86 50.18 74.00 \Y,
7323.000 34.92 12.17 27.31 32.14 51.92 74.00 \%
9764.000 37.91 14.49 27.13 33.97 59.24 74.00 \
4882.000 34.33 9.59 27.60 33.64 49.96 74.00 H
7323.000 34.92 12.17 27.31 32.07 51.85 74.00 H
9764.000 37.91 14.49 27.13 32.54 57.81 74.00 H
Average Measurement:

Frequency Af;(t:‘fgrnsa Cable loss Ii‘fc&;?rp szszg ETiesvsei:)n Limit Antenna
(MHz) (dB/m) (dB) (dB) @BLY) @ByV/m) (dBpv/m) | polarization
4882.000 34.33 9.59 27.60 22.85 38.17 54.00 \Y
7323.000 34.92 12.17 27.31 23.32 43.10 54.00 \Y
9764.000 37.91 14.49 27.13 23.69 48.96 54.00 \Y
4882.000 34.33 9.59 27.60 22.37 38.69 54.00 H
7323.000 34.92 12.17 27.31 24.08 43.86 54.00 H
9764.000 37.91 14.49 27.13 22.58 47.85 54.00 H
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Test at high Channel in transmitting status

9kHz~30MHz Test result
The Low frequency, which started from 9kHz to 30MHz, was pre-scanned and the result which

was 20dB lower than the limit line per 15.31(0) was not report

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement

Horizontal:

Peak scan

Level (dBuV/m)

BOLew,-I {dBuVim}

70

60
FCC PART 15C

50

W

30

I

20

10

30 100. 200. 300. 400, 500. 600. T00. 800. 900. 1000
Frequency (MHz)

Quasi-peak measurement

No. Freg Read dnterma Cable Preamp Lewel Limit Over Pol/Phase  Remark
Level Factor Loss Factor Line Limit
MHz dBuV¥ dB db db dBu¥/m dBuV/m dB
144,460 41,85 7. 31
165. 800  50. 20 T.63
211.390  47.79 9. 27
245,340 48,90 11.13
298,600 37.84 13.87
392, TEOD 40, 12 15, 658

.43 28,38 22,21 43.50 -21.29 HORIZONTAL QF
.54 28.33 31.04 43.50 -12.46 HORIZONTAL QP
.76 27.54 31.28 43.60 =-12.22 HORIZONTAL QP
.91 27.28 34, 69 46.00 -11.31 HORIZIONTAL QF
.12 27.59 25.94 46.00 -20.06 HORIZONTAL QP
.42 28.26 20, 86 46.00 -16.14 HORIZONTAL QP

O O s L) P |
[ s e

Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor
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Test at High Channel in transmitting status

30 MHz~1 GHz Spurious Emissions .Quasi-Peak Measurement

Vertical:

Peak scan

Level (dBuV/m)

13I|]Lew,-l {dBuVim}

70

60
FCC PART 15C

50

O

30 - i §

10

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Quasi-peak measurement

No. Freg Read Antenna Cable Preamp Lewel Limit Over Pol/Phase  Remark
Lewel Factor Loss Factor Line Limit
MHz dBuV dE db db dBu¥/m dBuV/m dB
1 B57.160 47,79 T.21
2 142.520 48.09 T.35
3 168. 710 47.45 8. 09
4 233.700 41.56 10. 75
5 245,340 42,87 11.13
6 298, 690 40, 49 1587

L87 28,31 27, 56 40.00 -12.44  VERTICAL QP
.42 28.30 28. 56 43.50 -14.94 VERTICAL QF
56  28.45b 28. 64 43.60 -14.86 VERTICAL QP
86 27.30 26, 78 46.00 -18.22  VERTICAL QP
.91 27.26 28. 66 46.00 -17.34  VERTICAL QP
.12 27.59 28. 69 46.00 -17.41 VERTICAL QP

[ s et b s ()
= .

Level=Read Level + Antenna Factor + Cable Loss — Preamp Factor
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1~25 GHz Harmonics & Spurious Emissions. Peak & Average Measurement

Peak Measurement:

Report No.: 17050545-1

Frequency Af\ntenna Cable loss Pfreamp R(Eadlr;g Er:|55||on Limit Antenna
actors actor eve eve o
(MHz) (dB) dBuV/m polarization
(dB/m) (dB) (dBuv) | (dBuv/m) (dBivim)
4960.000 34.36 9.60 27.61 33.84 50.19 74.00 \Y,
7440.000 34.98 12.19 27.30 32.15 52.02 74.00 \Y,
9920.000 37.96 14.52 27.11 33.09 58.46 74.00 \Y,
4960.000 34.36 9.60 27.61 33.96 50.31 74.00 H
7440.000 34.98 12.19 27.30 34.25 54.12 74.00 H
9920.000 37.96 14.52 27.11 33.07 58.44 74.00 H
Average Measurement:
Readi Emissi
Frequency Af\ntenna Cable loss Pfreamp fa n:g TISST” Limit Antenna
actors actor eve eve o
(MHz) (dB) (dBpVv/m) | polarization
(dB/m) (dB) (dBpV) | (dBuv/m)
4960.000 34.36 9.60 27.61 23.49 39.84 54.00 vV
7440.000 34.98 12.19 27.30 23.97 43.84 54.00 V
9920.000 37.96 14.52 27.11 2286 48.23 54.00 \Y
4960.000 34.36 9.60 27.61 22.18 38.53 54.00 H
7440.000 34.98 12.19 27.30 24.08 43.95 54.00 H
9920.000 37.96 14.52 27.11 24.37 49.74 54.00 H
Remark:

1). The field strength is calculated by adding the Antenna Factor. Cable Factor & Preamplifier. The basic

equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Loss —Preamplifier Factor.

2). As shown in Section, for frequencies above 1000 MHz. the above field strength limits are based on

average limits. However, the peak field strength of any emission shall not exceed the maximum permitted

average limits specified above by more than 20 dB under any condition of modulation.

3). The test only perform the EUT in transmitting status since the test frequencies were over 1GHz only

required transmitting status.

Test result: The unit does meet the FCC and RSS-247 requirements.
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5.10 Radiated Emissions which fall in the restricted bands

Test Requirement:

Test Method:

Test Status:

Measurement Distance:

Limit:

Detector:

FCC Part15 C Section 15.247 and RSS-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)).

ANSI C63.10:2013 Clause 6.4, 6.5 and 6.6

Pre-test the EUT in continuous transmitting mode at the lowest (2402
MHz), middle (2441 MHz) and highest (2480 MHz) channel with different
data packet. Compliance test in continuous transmitting mode with
normal mode (DH5) as the worst case was found.

3m (Semi-Anechoic Chamber)

Section 15.209(a)

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)

0.009 - 0.490 2400/F(kHz) 300

0.490 - 1.705 24000/F(kHz) 30

1.705-30.0 30 30

30 - 88 100 3

88 - 216 150 3

216 - 960 200 3

Above 960 500 3

For PK value:

RBW =1 MHz for f 2 1 GHz, 100 kHz for f <1 GHz
VBW = RBW
Sweep = auto

Detector function = peak

Trace = max hold

For AV value:

RBW =1 MHz for f 2 1 GHz, 100 kHz for f < 1 GHz
VBW =10 Hz

Sweep = auto

Detector function = peak

Trace = max hold
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Test Result:

Page 78 of 90

For Bluetooth
1. Low Channel (2402MHz)

Antenna polarization: Vertical

Report No.: 17050545-1

Antenna Peak Average Peak Average
Frequency f Cable Preamp Reading Reading Emission Emission
actors
(MHz) (dB/m) loss(dB) | factor(dB) Level Level Level Level
(dBuv) (dBuv) (dBuVv/m) (dBuv/m)
2310.000 26.65 6.45 27.78 34.12 23.07 39.44 28.39
2390.000 26.56 6.46 27.79 34.95 24.64 40.18 29.87
2500.000 25.70 6.62 27.80 33.48 24.14 38.00 28.66
2483.500 25.79 6.61 27.80 35.13 22.97 39.73 27.57
Antenna polarization: Horizontal
Antenna Peak Average Peak Average
Frequency ¢ Cable | Preamp | Reading | Reading | Emission Emission
actors
(MHz) (dB/m) loss(dB) |factor(dB) Level Level Level Level
(dBuv) (dBuVv) (dBuv/m) (dBuVv/m)
2310.000 26.65 6.45 27.78 33.96 24.63 39.28 29.95
2390.000 26.56 6.46 27.79 34.24 23.36 39.47 28.59
2500.000 25.70 6.62 27.80 34.08 24.29 38.60 28.81
2483.500 25.79 6.61 27.80 35.26 24.06 39.86 28.66
2. Middle Channel (2441MHz)
Antenna polarization: Vertical
Antenna Peak Average Peak Average
Frequency factors Cable | Preamp | Reading | Reading | Emission Emission
(MHz) (dB/m) loss(dB) |factor(dB)| Level Level Level Level
(dBpv) (dBuv) (dBuv/m) (dBuv/m)
2310.000 26.65 6.45 27.78 33.05 23.96 38.37 29.28
2390.000 26.56 6.46 27.79 34.75 22.57 39.98 27.80
2500.000 25.70 6.62 27.80 34.14 23.55 38.66 28.07
2483.500 25.79 6.61 27.80 35.07 22.02 39.67 26.62
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Antenna polarization: Horizontal

Report No.: 17050545-1

Antenna Peak Average Peak Average
Frequency factors Cable | Preamp | Reading | Reading | Emission Emission
(MHz) (dB/m) loss(dB) |factor(dB)| Level Level Level Level
(dBuv) (dBuv) (dBuv/m) (dBuv/m)
2310.000 26.65 6.45 27.78 32.33 22.76 37.65 28.08
2390.000 26.56 6.46 27.79 32.06 23.61 37.29 28.84
2500.000 25.70 6.62 27.80 33.02 23.35 37.54 27.87
2483.500 25.79 6.61 27.80 34.76 24.07 39.36 28.67
3. High Channel (2480MHz)
Antenna polarization: Vertical
Antenna Peak Average Peak Average
Frequency Cable | Preamp | Reading | Reading | Emission Emission
factors
(MHz) (dB/m) loss(dB) |factor(dB) Level Level Level Level
(dBuv) (dBpv) (dBuv/m) (dBuv/m)
2310.000 26.65 6.45 27.78 32.11 23.65 37.43 28.97
2390.000 26.56 6.46 27.79 33.96 23.88 39.19 2911
2500.000 25.70 6.62 27.80 32.64 24.53 37.16 29.05
2483.500 25.79 6.61 27.80 34.07 24.43 38.67 29.03
Antenna polarization: Horizontal
Peak Average Peak Average
Frequency Afntenna Cable Preamp Reading Reading Emission Emission
actors
(MHz) (dB/m) loss(dB) |factor(dB) Level Level Level Level
(dBuv) (dBuv) (dBuVv/m) (dBuVv/m)
2310.000 26.65 6.45 27.78 34.96 24.38 40.28 29.70
2390.000 26.56 6.46 27.79 34.84 23.07 40.07 28.30
2500.000 25.70 6.62 27.80 33.68 24.52 38.20 29.04
2483.500 25.79 6.61 27.80 32.64 23.98 37.24 28.58

Remark: No any other emission which falls in restricted bands can be detected and be reported.

Test result: The unit does meet the FCC and RSS 247 requirements.
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5.11 Band Edges Requirement

Test Requirement: FCC Part15 C section 15.247

(d) In any 100 kHz 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 20 dB
below that in the 100 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 the transmitter demonstrates compliance with the
peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph
(b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in Section

15.209(a) is not required. 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)).
Frequency Band: 2400 MHz to 2483.5 MHz
Test Method: ANSI C63.10:2013 Clause 6.9 & DA 00-705
Test Status: Pre-test the EUT in continuous transmitting mode at the

lowest (2402 MHz), and highest (2480 MHz) channel and
hopping mode with different data packet. Compliance test in
continuous transmitting mode with normal (DH5) EDR mode
(2DH5) and EDR mode (3DH5) as the worst case was found.

Test Configuration:

Spectrum Analyzer

o o |
Fa o o |
ocods
= o o |

(== E.U.T

Non-Conducted Table

Ground Reference Plane

Test Procedure: Set RBW of spectrum analyzer to 100 kHz and VBW of
spectrum analyzer to 300 kHz with suitable frequency span
including 10MHz bandwidth from band edge.

The band edges was measured and recorded Result:

The Lower Edges attenuated more than 20dB.
The Upper Edges attenuated more than 20dB.

The graph as below. Represents the emissions take for this device.
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For Bluetooth
DH5:

Low channel:
dggibenl Spectrim Anatyoer - Seepl S&

Marier 2 A 1,240000000 MHz — vg Typa: Log-Par
FIO: Wede g 17 Frew Run B g|Habdz- 1001400

W ain:Low BAften: 30 48

Ref 15.00 dBm

;
01 pts)
2 A0 0D G 2858 dBm|

1,34 MHz 18] 558 dB |
2400 00 G I

High channel:

dggibenl Spectrim Anatyoer - Seepl S&

Marker 2 A -2 70000000 MHz — vg Typa: Log-Par
PHD: Wede g 17H: Fraw Run B g|Habdz- 1001400

W ain:Low BAften: 30 48

Ref 15.00 dBm

Span 10.00 MHZ
#Sweep 2.53 ms (1001 pts)
FRCTONWDT | FUNCHONWE |
00 GHz,
MHz 141
ZABIB0GHZ 54




ITL Page 82 of 90 Report No.: 17050545-1

2DH5:
Low channel:

dggibenl Spectrm Anahyror - Seeepl 54

Marker 2 A 1.340000000 MHz Avg Typa: Log-Far
PRO; Wide Ly 17 Fris Run Aeg|Hakd= 1001100

I G win:L oow Bhtran; 30 4B

Ref 15.00 dBm

 Span 10.00 MHz
#VBW 300 kHz #Sweep 2.53 ms (1001 pts)
2402 00 GHz
1.34 MHz
2400 00 GHz

High channel:
dggibenl Spectrm Anahyror - Seeepl 54

Marker 2 A -2 650000000 MHz — vg Typa: Log-Par
PID: Wede Lp | 17hg: Fres Run By g|Hatd> 1001400

I G win:L oow Bhtran; 30 4B

Ref 15.00 dBm

#Sweep 2.53 ms (1001 pts)

FLBACTHOM wAD T FLNCTION VALLEE |
4 123 dBm |
20,246 dB |
454,305 dBm |
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3DH5:

Low channel:

:Uhrtﬁmlrlm-hld‘rm Srevrpl S

Marier 2 A 1.330000000 MHz — vg Typa: Log-Par

FIO: Wede e 17Hg: Fres Run Aurg|Hakd> 1001100
W Gain:Low RAtten: 30 48

Ref 15.00 dBm

#Sweep 2.53 ms (1001 pts)
T FLBACTION wAD TH FLNCTION VALLEE |
240200 GHE|

1.33 MHz, 18]
2400 00 GHz

Avg Typa: Log-Far
Hseg|Hakbdo- 1001100

Ref 15.00 dBm

#Sweep 2.53 ms (1001 pts)

LRI TH W FLNCTION VAL |

116 dBim |
0,303 dB |
52.363 dBm|
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DH5:

Low channel:
dggibenl Spectrim Anatyoer - Seepl S&

1000 AN L 1

Trig: Fres Run Aseg|Hatdz- 100100

Marker 2 A 1.330000000 MHz = AviHaLd> 0000 Rt -

Ref 15.00 dBm

T Span 10.00 MHz

#VBW 300 kHz #Sweep 2.53 ms (1001 pts)

: T
2 A0 00 GHz | 4 503 dBm |
1,33 MHz[ 18120 B
2400 00 GHz 43,097 dBm |

High channel:
dggibenl Spectrm Anahyror - Seeepl 54
3 1RG4 T AM L L3, 077

Marker 2 A -2.670000000 MHz = AvilHaldo 000 Rt -

PID: Wede Lp | 17hg: Fres Run Aurg|Hakd> 1001100 e
W Gain:Low RAtten: 30 48 0

Ref 15.00 dBm

T Span 10.00 MHz
#Sweep 2.53 ms (1001 pts)

FURCTION | FLBACTWOM wADTH FLNCTION VALLEE |

WRes BW 100 kHz #VBW 300 kHz

L

Il 2480 00 GHE E.414 dBm|
LA BT MHz 18] 0.7 B
f
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2DH5:

Low channel:
dggibenl Spectrim Anatyoer - Seepl S&

Marker 2 A 1.270000000 MHz

Ref 15.00 dBm

#VBW 300 kHz

2403 D0 GHz
12T MHz, (8]
2400 00 GHz

Page 85 of 90

1RAER 0 AM L I

Avg Type: Log-Per macr ]
Rurg|Makdos 1001100

“Span 10.00 MHz
#Sweep 2.53 ms (1001 pts)

T AT WDTH FUNICTI0H VALLE |

Report No.: 17050545-1

High channel:
dggibenl Spectriam Anatyoer - Sepl 54

Marker 2 A -2.670000000 MHz

I Gein:Low

Ref 15.00 dBm

#VBW 300 kHz

2450 00 GHE .| ¥
. T MHz (81 20362
2483 60 GHz

PR e L, 170: FreaRun
BAtten: 30 4B

l? B
2 dB

a8
E0.408 dBm |

1RG5 L1 AM AF

1
#Avg Type: Log-Per TRACT
Aseg|Hatdz- 100100

“Epan 10.00 MHz
#Sweep 2.53 ms (1001 pts)

FLRiCTaM 1 LT T |
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3DH5:

Low channel:
dggibenl Spectrim Anatyoer - Seepl S&

Marker 2 A 1,320000000 MHz — vg Typa: Log-Par
- : B g|Habdz- 1001400

Ref 15.00 dBm

T spani0.00MHz
#Sweep 2.53 ms (1001 pts)
T FRCTHON i FMCTIONVALE |
2402 00 GHz |
1.32 MHz, (4]
2400 00 GHz

High channel:
dggibenl Spectrm Anahyror - Seeepl 54

Marker 2 A -2 60000000 MHz — vg Typa: Log-Par
PID: Wede Lp | 17hg: Fres Run By g|Hatd> 1001400

I G win:L oow Bhtran; 30 4B

Ref 15.00 dBm

Span 10,00 MHZ
#VBW 300 kHz #Sweep 2.53 ms (1001 pts)

T FLBACTION wAD TH FLNCTION VALLEE |

Test result: The unit does meet the FCC and RSS-247 requirements.
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5.12 Conducted Emissions at Mains Terminals 150 kHz to 30 MHz

Test Requirement:
Test Method:

Frequency Range:

FCC Part 15 C section 15.207 and RSS-GEN

ANSI C63.10:2013 Clause 6.2 & DA 00-705

150 kHz to 30 MHz

Detector: Peak for pre-scan (9 kHz Resolution Bandwidth)

Test Limit

Limits for conducted disturbance at the mains ports of class B

i Class B Limit dB(uV)
Frequency Range
Quasi-peak Average
0.15t00.50 66 to 56 56 to 46
0.50to 5 56 46
5to0 30 60 50

NOTE 1 The limit decreases linearly with the logarithm of the frequency in the range 0,15 MHz

to 0,50 MHz.

EUT Operation:

Test in normal operating mode. For intentional radiators,
measurements of the variation of the input power or the
radiated signal level of the fundamental frequency
component of the emission, as appropriate, shall be
performed with the supply voltage varied between 85%
and 115% of the nominal rated supply voltage.

Pre-Scan has been conducted to determine the worst-
case mode from all possible combinations between
available modulations, data rates and antenna ports (if

EUT with antenna diversity architecture).
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Test Configuration:

Shielding Roam

Test Recaiver

Ground Refororca Plana

Test procedure:

1. The mains terminal disturbance voltage test was conducted in a

shielded room.

2. The tabletop EUT was placed upon a non-metallic table 0.8m above the ground
reference plane. And for floor-standing arrangement, the EUT was placed on the
horizontal ground reference plane, but separated from metallic contact with the ground
reference plane by 0.1m of insulation.
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5.12.1 Measurement Data

An initial pre-scan was performed on the live and neutral lines with peak detector.
Quasi-Peak and Average measurement were performed at the frequencies with
maximized peak emission were detected. For EUT the communicating was worst
case mode.

The following Quasi-Peak and Average measurements were performed on the EUT
Live line

Peak Scan:
Level (dBuV)

80 Level (dBu\)

70

. \ | FCC PART 15C QP

P
50 \ | FCC PART 15C AY

40 R
sof{ ‘I - " AEl
20 o

10

Frequency (MHz)

Quasi-peak and Average measurement

NO. Freg Lewvel Eemark LISN Factor Cable Loss Limit Line Margin
dFE

MH=z dBui db dBu¥ db
1 0.194 50.02 QP 9.863 0. 21 63, 84 -13. 82
2 0,194 36. 17 Average 9,83 0. 21 53, 84 =17. BT
3 0. 504 33.40 WP 9.33 0. 27 56. 00 -22. 60
q 0. 604 2d. 36 Bverage 9,33 0. 27 d@. 00 -21.64
5 1. 650 38. 83 QF 9,31 0. 34 56, 00 =-17.17
] 1. 650 26. 76 Average 9. 31 0.3 46, 00 -19.24
T 4,106 35. 3T JF 9,30 0,39 Ba, 00 -20. B3
8 4. 106 27. 64 Lverage 9. 30 0. 39 46. 00 -18. 36
a 6. 650 36. 32 QF 9. 29 0.40 a0. 00 -23. 68
10 5. 650 28. 28 Average 9,29 0.40 a0, o0 -21.7h
11 17.813 28. 058 )3 9. 80 0.47 a0, 00 -31.95
12 17. 813 22.04 Average 9. 60 0.47 &0. 00 -27. 96
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Neutral Line
Peak Scan:

Level (dBpV)

Level (dBuV)
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80

i0

FCC PART 15C OP

FCC PART 15C AW

50
40
30
20
10
045 2 5 1 2 5 10 20
Frequency (MHz)
Quasi-peak and Average measurement
NO. Freqg Lewvel  Eemark LISN Factor Cable Loss Limit Line Margin
MHz dBu¥ db db dBu¥ db
1 0.190 bO.b2 QP 9. 37 n. 21 64, 02 =13. 560
2 0. 190 34.05  Average 9, 37 0. 21 54, 02 =18, 97
3 0. 446 Jg.45 QP 9. 36 0. 26 56. 95 —20. 50
4 0. 446 27.03  Average 9. 38 0. 26 46, 95 -19, 92
] 1. 650 JE.60 QP 9, 38 0. 34 56, 00 -17.31
] 1. 650 26.TT  Average 9. 38 0. 34 46. 00 -19. 23
T 3. 933 3T.81 JF 9,42 0. 38 56, 00 -18.19
8 3. 933 28.TH  Average 9.42 0,38 46. 00 -17. 25
9 5. 681 40. 87 QP 9.45 0.40 a0, 00 =19, 13
10 5,681 28,23 LAverage 9,45 0.40 50. 00 -20. 77
11 18. 000 30.47T QP 9. 82 0.47 60, 00 -29. 853
12 18. 000 21.36  Average 9. 82 0.47 a0. 00 —-28. 64

--End of Report--



