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VERIFICATION OF COMPLIANCE

Aoplicant NINGBO PLUS AND POPSCREENS ELECTRONIC TECHNOLOGY CO., LTD.
pp #7 Hongda Road, Hong Tang Industrial Zone A, Jiangbei District, Ningbo, China

Manufacturer NINGBO PLUS AND POPSCREENS ELECTRONIC TECHNOLOGY CO., LTD.

#7 Hongda Road, Hong Tang Industrial Zone A, Jiangbei District, Ningbo, China

Product Description |: [21.5" Android Commercial Tablet

Brand Name o |N/A

Model Number : |PD215T8-SC

File Number : |ES150626381E

Date of Test: : |July 01, 2015 to July 22, 2015

We hereby certify that:

The above equipment was tested by SHENZHEN EMTEK CO., LTD. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance with the procedures
given in ANSI C63.10-2013 and the energy emitted by the sample EUT tested as described in this report is in
compliance with conducted and radiated emission limits of FCC Rules Part 15.247-2015.

The test results of this report relate only to the tested sample identified in this report.

Date of Test : July 01, 2015 to July 22, 2015

J’D-L"-- [

Jack Li/Editor

AN
Reviewer : ’ZL‘Q’ X7 2

Joe Xia/Supervisor

Prepared by :

-

Approve & Authorized Signer : W

Lisa Wang/Manager
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1. General Information

1.1Product Description

NINGBO PLUS AND POPSCREENS ELECTRONIC TECHNOLOGY CO., LTD.

Model: PD215T8-SC (referred to as the EUT in this report) The EUT (21.5” Android Commercial Tablet)
is an short range, lower power Device. It is designed by way of utilizing the GFSK, 1/4-DQPSK and
8DPSK modulation achieves the system operating.

A major technical descriptions of EUT is described as following:

A). Operation Frequency: 2402-2480MHz
). Modulation: GFSK, 1/4-DQPSK, 8DPSK
).

B
C). Number of Channel: 79
D). Channel Space: 1MHz

E). BIT Rate of Transmission: 1Mbps, 2Mbps, 3Mbps
F).

G)

H

)- Antenna Type: Dipole antenna

. Antenna Gain: 2dBi

). Power Supply: INPUT AC 100-240V, 50/60Hz 1.7A
OUTPUT 12V,5A

1.2Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AFI3- PD215T8 filing to comply with Section
15.247 of the FCC Part 15 Subpart C Rules.

1.3 Test Methodology

Both conducted and radiated testing were performed according to the procedures in ANSI C63.10
-2013. Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4Special Accessories
Not available for this EUT intended for grant.

1.5Equipment Modifications
Not available for this EUT intended for grant.

TRF No.: FCC 15.247/A Page 5 of 119 Report No.: ES150324246E1 Ver. 1.0
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1.6 Test Facility

Site Description
EMC Lab. . Accredited by CNAS, 2013.10.29
The certificate is valid until 2016.10.28
The Laboratory has been assessed and proved to be in compliance with
CNAS/CL01:2006(identical to ISO/IEC17025: 2005)
The Certificate Registration Number is L2291

Accredited by TUV Rheinland Shenzhen 2010.5.25
The Laboratory has been assessed according to the requirements ISO/IEC
17025

Accredited by FCC, April 17, 2014
The Certificate Registration Number is 406365.

Accredited by Industry Canada, March 5, 2010
The Certificate Registration Number is 4480A-2.

Name of Firm : SHENZHEN EMTEK CO., LTD

Site Location . Bldg 69, Majialong Industry Zone, Nanshan District, Shenzhen,
Guangdong, China
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EMITEK

2. System Test Configuration

2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

The Transmitter was operated in the normal operating mode. The Tx frequency was fixed which was for
the purpose of the measurements.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to the requirements
in Section 6.2 of ANSI C63.10-2013.Conducted emissions from the EUT measured in the frequency
range between 0.15 MHz and 30MHz using CISPR Quasi-Peak and average detector mode.

2.3.2 Radiated Emissions

The turn table shall rotate 360 degrees to determine the position of maximum emission level. EUT is
set 3m away from the receiving antenna which varied from 1m to 4m to find out the highest emission.
And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical. In order to find out the max. emission, the relative positions of this 21.5” Android
Commercial Tablet (EUT) was rotated through three orthogonal axes according to the requirements in
section 6.4, section 6.5 and section 6.6 of ANSI C63.10-2013

TRF No.: FCC 15.247/A Page 7 of 119 Report No.: ES150324246E1 Ver. 1.0
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2.4 Limitation

(1) Channel Separation Test

FCC Part 15, Subpart C Section 15.247(a)(1) Frequency hopping systems shall have hopping
channel carrier frequencies separated by a minimum of 25kHz or the 20dB Bandwidth of the
hopping channel, whichever is greater.

Frequency Range (MHz) Limit(kHz)
902-928 >25kHz
2400-2483.5 >25kHz
5725-5850 >25kHz

(2) 20dB Bandwidth

Frequency Limit(kHz)
Range(MHz)  Quantity of Hopping Channel 50 25 15 75
902-928 <250 >250 NA NA
2400-2483.5 NA NA >1000 <1000

(3) Quantity of Hopping Channel
FCC Part 15, Subpart C Section 15.247

Limit(Quantity of Hopping Channel)

Frequency Range . 20dB .
20dB bandwidth . 20dB bandwidth 20dB
(MHz) <250kHz  Dandwidth >250k <IMHz  bandwidth >1MHz
902-928 50 25 NA NA
2400-2483.5 NA NA 75 15
5725-5850 NA NA 75 NA
(4) Time of Occupancy(Dwell Time)
FCC Part 15, Subpart C Section 15.247
LIMIT(rms)
Freq“?,cch‘;)Ra"ge 20dB bandwidth dchOSZBSOKHz(ZS 20dB bandwidth
<250kHz(50Channel) Channel) <1MHz(75Channel)
902-928 400(208) 400(108) NA
2400-2483.5 NA NA 400(30S)
5725-5850 NA NA 400(30S)

Note: The “()"is all channel’s average time of occupancy.
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(5) Maximum Peak Output Power
FCC Part 15, Subpart C Section 15.247

LIMIT(W)
Frequency  Quantity of
Range (MHz)  Hopping 50 25 15 75
Channel
902-928 1(30dBm)  0.125(21dBm) NA NA
2400-2483.5 NA NA 0.125(21dBm) 1(30dBm)
5725-5850 NA NA NA 1(30dBm)

(6) Band edge
FCC Part15, Subpart C Section 15.247, In any 100kHz bandwidth outside the frequency band in
with the spread spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement, 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).
Operating Frequency Spurious emission . Limit s
Range(MHz) frequency Peak power ration to Emission
emission(dBc) level(dBuV/m)
902-928 <902 >20 NA
>928 >20 NA
960-1240 NA 54
2400-2483.5 <2400 >20 NA
>2483.5-2500 NA 54
5725-5850 <5350-5460 NA 54
<5725 >20 NA
>5850 >20 NA
(7) Conducted Emission
Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note:
1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.
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FCC Part 15, Subpart C Section 15.209 limit of radiated emission for frequency below 1000GHz.
The emissions from an intentional radiator shall not exceed the field strength level specified in the

following table:

Frequency Field strength
(MHz) pV/m
0.009~0.490 2400/F(KHz)
0.490~1.705 2400/F(KHz)
1.705~30.0 30
30-88 100
88-216 150
216-960 200
Above 960 500

Remark: 1. Emission level in dBuV/m=20 log (uV/m)

Distance(m)

Field strength at 3m
dBuV/m

/
/

/
40
435
46
54

2. Measurement was performed at an antenna to the closed point of EUT  distance

of meters.

3. Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor.

2.5 Configuration of Tested System

AC Mains

TRF No.: FCC 15.247/A
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EUT
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2.6 Equipment Used in Tested System

Iltem |Equipment Mfr/Brand Model/Type No. [FCC ID Series No. Note
21.5"  Android

1. Commercial N/A PD215T8-SC 2AFI3- PD215T8 |N/A EUT
Tablet

\ \ \ \ \ \

Note:

(1) Unless otherwise denoted as EUT in [Remark] column, device(s) used in tested system is a

support equipment.

2.7 Description of Test Modes

The EUT (21.5” Android Commercial Tablet) has been tested under normal operating condition. This EUT is a
FHSS system. Pre-scanned tests, were conducted to determine the final configuration from all possible
combinations. We use software control the EUT, Let EUT hopping on and transmit with highest power, all the
modes have been tested. 79 Channels are provided by EUT. The 3 channels of lower, medium and higher
were chosen for test

Channel Frequency(MHz)
Low channel 2402
Middle channel 2441
High channel 2480
TRF No.: FCC 15.247/A Page 11 of 119 Report No.: ES150324246E1 Ver.
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3. Summary of Test Results

EMITEK

FCC Rules Description Of Test Result
FCC Part 15.247(a)(1) Channel Separation Test Compliant
FCC Part 15.247(a)(1) 20dB Bandwidth Compliant
FCC Part 15.247(a)(1) Quantity of Hopping Channel Compliant
FCC Part 15.247(a)(1) Time of Occupancy (Dwell Time) Compliant
FCC Part 15.247(b) Max Peak Output Power Test Compliant
FCC Part 15.247(d) Band Edge Test Compliant
FCC Part 15.207 Conducted Emission Compliant
FCC Part 15.247(d)&15.209 Radiated Emission Compliant
FCC Part 15.247(d) Antenna Port Emission Compliant
FCC Part 15.203&15.247(b) Antenna Requirement Compliant

TRF No.: FCC 15.247/A
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4. Conducted Emissions Test

4.1 Measurement Procedure

1. The EUT was placed on a table which is 0.8m above ground plane.

EMITEK

2. Maximum procedure was performed on the three highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured were complete.

4.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

T_ LISN | . Adapter | EUT

4.3 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MODEL SERIAL LAST
TYPE MFR NUMBER NUMBER CAL. CAL DUE.
Test Receiver Rohde & Schwarz ESCS30 828985/018 | 05/16/2015 | 05/15/2016
L.I.S.N. Rohde & Schwarz ENV216 101161 05/16/2015 | 05/15/2016
L.I.S.N. Schwarzbeck NNLK8129 8129203 05/16/2015 | 05/15/2016
50Q Coaxial Anritsu MP59B M20531 N/A N/A
Switch
Pulse Limiter Rohde & Schwarz ESH3-72 100006 05/16/2015 | 05/15/2016

4.4 Measurement Equipment Used

Pass.
Please refer to the following data.

TRF No.: FCC 15.247/A Page 13 of 119
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80.0 dBuV

BT Mode:
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40

Limit1: —_—
Limit2: —_—

vﬁ
| My
\ ”\w.,ur - x,_m/“ “\-J \M peak
l'm M'lﬂ\.-w \jy FI;"M {hﬁmm«”‘“ 'fch m'h,ub w e AR AVE
0.0
0.150 05 [MHz] 30.000
Site site #1 Phase: Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120Vi60Hz Humidity: 44 %
Mode: BT(GFSK,2402MHz)
Note:
Reading Comrect Measure-
No. Mk. Freq.  Level Factor ~ment  Limit Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1660 4640 11.00 5740 6516 -7.76 QP

2 0.1660 1390 11.00 2490 5516 -3026 AVG

3 0.1874 4230 1100 5330 6415 -1085 QP

4 0.1874 21.00 11.00 3200 5415 2215 AVG

5 0.1955 4140 11.00 5240 6380 -1140 QP

6 0.1955 13.70 11.00 2470  53.80 -2810 AVG

7 0.2220 37.80 11.00 4880 6274 -1394 QP

8 0.2220 740 11.00 18.40 5274 -3434 AVG

9 0.2460 36.90 11.00 4790 61.89 -139%9 QP

10 0.2460 1270  11.00 2370 51.89 28119 AVG

11 0.3060 34.80 11.00 4580 60.08 -14.28 QP

12 ¢ 0.3060 34.80 11.00 4580 50.08 -4.28 AVG
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200 dBuV
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Limit1- —_—

LimitZ: —_

peak

AVEG

0.150 0.5 (MHz) 30.000
Site site #1 Phase: Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 44 %
Mode: BT(GFSK,2402MHz)
Note:
Reading Cormrect Measure-
No. Mk.  Freq.  Level Factor ~ ment  Limit  Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1500 4650 11.00 5750 66.00 -8.50 QP

2 0.1500 1320 11.00 2420 56.00 -31.80 AVG

3 0.1700 4440 11.00 55.40 64.96 -9.56 QP

4 0.1700 13.00 11.00 24.00 5496 3098 AVG

5 0.1820 4440 11.00 55.40 64.39 -8.99 QP

6 0.1820 2140 11.00 32.40 5439 2199 AVG

T 0.1940 4390 11.00 54.90 63.86 -8.96 QP

8 0.1940 2040 11.00 31.40 5386 2248 AVG

9 0.2060 4060 11.00 5160 6337 1177 QP

10 0.2080 1410 11.00 2510 5337 -2827 AVG

11 0.2140 3910 11.00 50.10 63.05 -1295 QP

12 0.2140 840 11.00 19.40 5305 3365 AVG
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80.0 dBuV

I

]

Y=

Limit1: J—
Limit2: —

40

¥ " W*Wﬂ% .
W . P
JU%M’“ e e WJ’MW N e M’M%

BYG
0.0
0.150 0.5 (MHz) 5 30.000
Site site #1 Phase: N Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 44 %
Mode: BT(GFSK, 2441MHz)
Note:
Reading Correct Measure-
MNo. Mk. Freg.  Level Factor  ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1500 4610 11.00 57.10 66.00 -8.90 QP

2 0.1500 1850 11.00 2950 56.00 -26.50 AVG

3 0.1580 4530 11.00 56.30 65.57 -9.27 QP

4 0.1580 1580 11.00 26.80 5557 2877 AVG

5 * 0.1660 4650 11.00 57.50 65.16 -7.66 QP

6 0.1660 2180 11.00 32.80 5516 -2236 AVG

7 0.1750 4540 11.00 56.40 64.72 -8.32 QP

8 0.1750 2140 11.00 32.40 5472 2232 AVG

9 0.1900 4350 11.00 54.50 64.04 -9.54 QP

10 0.1900 18.80 11.00 29.80 54.04 2424  AVG

11 0.1997 40.00 11.00 51.00 6362 -1262 QP

12 0.1997 12.80 11.00 23.80 53.62 -20.82 AVG
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0.0
0.150 0.5 (MHz) 5 30.000
Site site #1 Phase: L1 Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 44 %
Mode: BT(GFSK, 2441MHz)
Note:
Reading Correct Measure-
No. Mk.  Freg.  Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector Comment
1 0.1500 4490 11.00 5590 66.00 -1010 QP
2 0.1500 1580 11.00 26.80 56.00 2920 AVG
3 0.1620 46.70 11.00 57.70 65.36 -7.66 QP
4 0.1620 1720  11.00 28.20 5536 2716  AVG
5 0.1740 4340 11.00 54 .40 6477 1037 QP
6 0.1740 2140 11.00 32.40 5477 2237  AVG
7 0.1860 4310 11.00 5410 64.21 -10.11 apP
8 0.1860 17.30  11.00 28.30 54.21 251 AVG
9 0.1924 4090 11.00 51.90 6393 1203 QP
10 0.1924 1310  11.00 2410 5393 2983 AVG
11 0.2060 39.70 11.00 50.70 63.37 1267 QP
12 0.2060 13.20 11.00 2420 53.37 2917 AVG
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0.0
0.150 05 [MHz] 5 30.000
Site site #1 Phase: L1 Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/G60Hz Humidity: 44 %
Mode: BT(GFSK,2480MHz)
Note:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuV dB dBuv dBuV dB Detector Comment

1 0.1516 4560 11.00 56.60 6591 -9.31 QP

2 0.1516 17.20  11.00 28.20 5591 2771 AVG

3 0.1620 4540 11.00 56.40 65.36 -B.98 QP

4 0.1620 16.90 11.00 27.90 5536 2746  AVG

5 0.1700 4440 11.00 5540 6496 -9.58 QP

6 0.1700 17.30  11.00 28.30 54 96 -2666  AVG

7" 0.1860 4490 11.00 5590 6421 -8.31 QP

8 0.1860 2130 11.00 32.30 54.21 -21.91 AVG

9 0.1980 4040 11.00 51.40 63.69 1229 QP

10 0.1980 14.00 11.00 2500 5369 -2869 AVG

11 0.2180 38.30 11.00 49.30 62.89 -13.59 QP

12 0.2180 7.50 11.00 18.50 52.89 -3439  AVG

TRF No.: FCC 15.247/A Page 18 of 119 Report No.: ES150324246E1 Ver.

1.0



800 dBuV

EMITEK

40

\

Limit1: —_—
Limit2: —_—

W W
M,

P\ ,(J 1=, . BT D o
i ! \“WM’%MWW} W N v
0.0
0.150 05 (MHz) 5 30.000
Site site #1 Phase: N Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120v/G0Hz Humidity: 44 %
Mode: BT(GFSK, 2480MHz)
Note:
Reading Comrect Measure-
No. Mk. Freq.  Level Factor  ment Limit ~ Over
MHz dBuv dB dBuv dBuV dB Detector Comment
10 0.1620 4450 11.00 55.50 6536 -9.86 QP
2 0.1620 1290 11.00 23.90 5536 3146 AVG
3 0.1780 43.00 11.00 54.00 6458 -1058 QP
4 0.1780 16.30  11.00 27.30 5458 2728 AVG
5 0.1980 4130 11.00 52.30 6369 -11.39 QP
6 0.1980 1330 11.00 24.30 53.69 2939 AVG
7 0.2100 3990 11.00 50.90 63.21 -12.31 QP
8 0.2100 11.80 11.00 22.80 53.21 -30.41 AVG
9 0.2220 3950 11.00 50.50 6274 1224 QP
10 0.2220 990 11.00 20.90 5274 3184 AVG
11 0.2500 36.30 11.00 47.30 61.76 -14.46 QP
12 0.2500 10.00 11.00 21.00 5176 -30.76 AVG
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RJ45-ETHO
200  dBuV
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0.0
0.150 05 [MHz] 5 30.000
Site site #1 Phase: L1 Temperature: 22
Limit: (CE)FCC PART 15 class B_QFP Power: AC 120Vi60Hz Humidity: 44 %
Mode: RJ45-ETHO
Note:
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit ~ Over
MHz dBuv dB dBuV dBuv dB Detector Comment

0.1500 3680 11.00 47 .80 66.00 -18.20 apP

0.1500 1250 11.00 2350 56.00 -32.50 AVG

0.1620 3560 11.00 46.60 6536 -18.76 apP

0.1620 1390 11.00 24 90 5536 -3046 AVG

0.1780 38.50  11.00 49.50 64.58 -15.08 QP
0.1780 18.20 11.00 2920 5458 2538 AVG
0.1900 3370 11.00 4470 64.04 -19.34 QP
0.1900 12.60 11.00 23.60 54.04 -3044 AVG

Wl @ ~| ®| | &) L M| =
=

0.4820 21980 11.00 3290 56.30 -23.40 apP
10 0.4820 11.20 11.00 2220 46.30 -24.10 AVG
11 1.6300 1910 11.00 30.10 56.00 -2590 QpP
12 1.6300 960 11.00 20.60 46.00 -25.40 AVG
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A

0.0
0.150 05 [MHz] 30.000
Site site #1 Phase: Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120Vv/60Hz Humidity: 44 %
Mode: RJ45-ETHO
Note:
Reading Cormrect Measure-
No. Mk.  Freq.  Level Factor  ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1500 36.70 11.00 47.70 66.00 -18.30 QP

2 0.1500 1370 11.00 2470 56.00 -31.30 AVG

3 0.1580 3570 11.00 46.70 6557 -18.87 QP

4 0.1580 10.70 11.00 21.70 55.57 -33.87 AVG

5 0.1740 3600 11.00 47.00 6477 A7 77 QP

6 0.1740 19.00 11.00 30.00 5477 2477 AVG

7 0.1820 3530 11.00 46.30 64.39 -18.09 QP

8 0.1820 18.00 11.00 29.00 54.39 -2539 AVG

9 0.2060 2940 11.00 40.40 63.37 -2297 QP

10 0.2060 6.20 11.00 17.20 53.37 -36.17 AVG

11 1.7100 19.10  11.00 30.10 56.00 -25.90 QP

12 1.7100 810 11.00 19.10 46.00 -2690 AVG
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HDMI OUTPUT

80.0 dBuv

Limit1: —_—

Limit2: —_

40

AY G

0.0
0.150 05 [MHz] 5 30.000
Site site #1 Phase: N Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 44 %
Mode: HDMI Output
Note:
Reading Comect Measure-
No. Mk.  Freq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector Comment

0.1500 3680 11.00 47.80 66.00 -1820 QP

0.1500 1500 11.00 26.00 5600 -3000 AVG

0.1700 3570 1100 46.70 6496 -1826 QP

0.1700 1490 11.00 2590 b496 -2906 AVG

0.1780 36.10  11.00 4710 6458 1748 QP
0.1780 16.00 11.00 2700 5458 2758 AVG

O @ | D A ] W M=
=

0.2100 2920 11.00 40.20 63.21 -23.01 QP
0.2100 8.00 11.00 19.00 5321 -34.21 AVG
1.1700 16.70  11.00 27.70 56.00 -28.30 QP
10 1.1700 6.60 11.00 17.60 46.00 2840 AVG
11 1.7340 1870 11.00 29.70 56.00 -26.30 QP
12 1.7340 940 11.00 20.40 46.00 -2560 AVG
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0.0
0.150 0.5 (MHz) 5 30.000
Site site #1 Phase: Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 44 %
Mode: HDMI Output
Note:
Reading Correct Measure-
No. Mk.  Freq.  Level Factor  ment Limit ~ Over
MHz dBuv dB dBuY dBuv dB Detector Comment

1 0.1500 37.00 11.00 43.00 66.00 -18.00 QP

2 0.1500 1370 11.00 2470 5600 -31.30 AVG

3 0.1620 3580 11.00 4680 6536 -1856 QP

4 0.1620 1220 11.00 2320 5536 -3216  AVG

5 0.1750 36.20 11.00 4720 6472 1752 QP

6 0.1750 1560 11.00 2660 5472 2812  AVG

7 0.1980 31.00 11.00 4200 6369 -2169 QP

8 0.1980 850 11.00 19.50 53.69 -3419  AVG

9 0.2260 2840 11.00 3940 6260 2320 QP

10 0.2260 870 11.00 1970 5260 -3290 AVG

11 11.6880 1990 11.00 30.90 60.00 2910 QP

12 11.6880 13.70 11.00 2470 50.00 -25.30 AVG
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0.0
0.150 05 [MHz) 5 30.000
Site site #1 Phase: L1 Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 44 %
Mode: USB Flaying
Note:
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit  Qver
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1540 3670 11.00 4770 6578 1808 QP

2 0.1540 1290 11.00 2390 5578 -3188 AVG

3 0.1660 3630 11.00 4730 6516 1786 QP

4 0.1660 1210 11.00 2310 5516 -3206 AVG

5 0.1820 3570 11.00 4670 6439 1769 QP

8 0.1820 1870 11.00 2070 5439 -2469 AVG

7 0.1940 3190 11.00 4290 6386 -2096 QP

8 0.1940 920 11.00 2020 5386 -33668 AVG

9 0.23186 28.00 11.00 3800 6239 -2339 QP

10 0.2316 10.20 11.00 21.20 5239 -31.19 AVG

11 1.5900 19.50 11.00 30.50 56.00 -25.50 QP

12 1.5900 10.40 11.00 2140 46.00 -2460 AVG
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0.0
0.150 05 [MHz) 5 30.000
Site site #1 Phase: N Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 44 %
Mode: USB Playing
Note:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector Comment
1 0.1500 3670 11.00 4770 66.00 -1830 QP
2 0.1500 1460 11.00 2560 56.00 3040 AVG
3 0.1620 3530 11.00 4630 6536 -1906 QP
4 0.1620 1530 11.00 2630 5536 2906 AVG
5 * 0.1740 36.00 11.00 4700 64977 ATTIT7T QP
6 0.1740 16.20  11.00 2720 5477 2757 AVG
7 0.1820 3520 11.00 46.20 6439 -1819 QP
8 0.1820 1790 11.00 2890 5439 2549  AVG
9 0.2220 2830 11.00 39.30 6274 2344 QP
10 0.2220 570 11.00 16.70 5274 36104 AVG
11 11.9200 1940 11.00 30.40 60.00 -29.60 QP
12 11.9200 1440 11.00 2540 5000 2460 AVG
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HDMI OUTPUT
20.0  dBuV
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0.0
0.150 05 [MHz] 5 30.000
Site site #1 Phase: L1 Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 240VI60Hz Humidity: 44 %
Mode: HDMI Output
MNote:
Reading Correct Measure-
MNo. Mk.  Freq.  Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuV dB Detector Comment

1 0.1500 4460 11.00 5560 66.00 -1040 QF

2 0.1500 2460 11.00 3560 56.00 -2040 AVG

3 0.1540 4730 11.00 5830 6578 -748 QP

4 0.1540 26.00 11.00 3700 5578 -1878 AVG

5 0.1660 4330 11.00 5430 6516 -1086 QP

6 0.1660 2100 11.00 3200 5516 -23.16  AVG

7 0.1940 4190 11.00 5290 6386 -1086 QF

8 0.1940 1820 11.00 2920 5386 -2466 AVG

9 0.2180 3870 11.00 4970 6289 -1319 QP

10 0.2180 1200 11.00 23.00 5289 -2989 AVG

11 0.2340 3760 11.00 48 60 62.31 -13.71 Qr

12 0.2340 1010  11.00 21.10 5231 -31.21 AVG
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0.0
0.150 05 (MHz) 5 30.000
Site site #1 Phase: N Temperature: 22
Limit: (CE)FCC PART 15 class B_QFP Power: AC 240V/60Hz Humidity: 44 %
Mode: HDMI OQutput
Note:
Reading Cormrect Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuv dB dBuY dBuv dB Detector Comment

1 0.1500 4460 11.00 5560 66.00 -1040 QP

2 0.1500 1850 11.00 29.50 56.00 -2650 AVG

3 0.1540 4650 11.00 57.50 6578 -8.28 QP

4 0.1540 2470 11.00 35.70 55.78 -20.08 AVG

5 0.1660 4470 11.00 55.70 65.16 -9.46 QP

6 0.1660 16.90 11.00 27.90 5516 2726 AVG

7 0.1780 4230 11.00 53.30 64.58 -11.28 QP

8 0.1780 1460 11.00 2560 5458 2898 AVG

9 0.1940 40.00 11.00 51.00 6386 -1286 QP

10 0.1940 18.30 11.00 29.30 53.86 -2456 AVG

11 0.2060 38.60 11.00 49.60 63.37 13.77 QP

12 0.2060 17.10  11.00 2810 53.37 2527 AVG
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AVG
0.0
0.150 0.5 [MHz) 5 30.000
Site site #1 Phase: N Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 240V/60Hz Humidity: 44 %
Mode: USB Playing
Note:
Reading Correct Measure-
No. Mk. Freg.  Level Factor  ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1500 4410 11.00 5510 66.00 -1090 QP

2 0.1500 1400 11.00 2500 56.00 -31.00 AVG

S 0.1620 4390 11.00 5490 6536 -1046 QP

4 0.1620 1890 11.00 2090 5536 -2548 AVG

5 0.1700 4290 11.00 5390 6496 1108 QP

6 0.1700 1810  11.00 2010 5496 25868 AVG

T 0.1780 42.00 11.00 5300 6458 1158 QP

8 0.1780 11.00 11.00 2200 5458 -3258 AVG

9 0.1940 4090 11.00 5190 6386 -1198 QP

10 0.1940 16.20 11.00 27.20 5386 -2666 AVG

11 0.2100 3800 11.00 4900 6§3.21 -14.21 QP

12 0.2100 870 11.00 1970 5321 -33.51 AVG
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0.0
0.150 05 [MHz] 5 30.000
Site site #1 Phase: L1 Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 240V/60Hz Humidity: 44 %
Mode: USB Playing
Note:
Reading Cormect Measure-
No. Mk. Freq.  Level Factor  ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1500 4570 11.00 56.70 66.00 -9.30 QP

2 0.1500 2090 11.00 31.90 56.00 -24.10 AVG

3 0.1540 4610 11.00 57.10 6578 -B.68 QP

4 0.1540 2340 1100 34.40 5578 -21.38 AVG

5 0.1590 4470 11.00 5570 6552 -9.82 QP

6 0.1590 2250 1100 33.50 5552 2202 AVG

T 0.1660 4250 11.00 53.50 65.16 -11.66 apP

8 0.1660 2060 11.00 31.60 5516 -23.56 AVG

9 01720 4220 1100 53.20 64.86 -11.66 apP

10 0.1720 1490 11.00 2590 54.86 -28.96 AVG

11 0.1940 4160 11.00 52.60 63.86 -11.26 apP

12 0.1940 1860 11.00 2960 53.86 -24.26 AVG
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RJ45-ETHO
20.0  dBuV
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0.0
0.150 05 [MHz) 5 30.000
Site site #1 Phase: N Temperature: 22
Limit: (CE)FCC PART 15 class B_QP Power: AC 240V/60Hz Humidity: 44 %
Mode: RJ45-ETHO
Note:
Reading Correct Measure-
No. Mk. Freq.  Level Factor  ment Limit ~ Over

MHz dBuv dB dBuv dBuv dB Detector Cormment
0.1500 4440 1100 5540 66.00 -10.60 QP
0.1500 15.00 11.00 26.00 56.00 -30.00 AVG
0.1540 4490 11.00 55.90 65.78 -9.88 QP
0.1540 2020 11.00 31.20 55.78 2458 AVG
0.1700 4450 11.00 55.50 64.96 -9.46 QP
0.1700 17.50  11.00 28.50 5496 -26.46 AVG
0.1806 4050 11.00 51.50 64.46 -12.96 QP
0.1806 13.60 11.00 24 60 54 46 -29.86 AVG
0.1900 3970 1100 50.70 64.04 -13.34 QP

O @ | @ | A L N =
*

10 0.1900 15.80 11.00 26.80 5404 2724 AVG
11 0.2180 37.80 11.00 48.80 62.89 -14.09 QF
12 0.2180 850 11.00 19.50 5289 3339 AVG
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0.0
0.150 0.5 (MHz) 5 30.000

Site site #1 Phase: L1 Temperature: 22
Limit: (CE)FCC PART 15 class B_QF Power: AC 240V/G0Hz Humidity: 44 %
Mode: RJ45-ETHO

Note:

Reading Correct Measure-
No. Mk. Freq.  Level Factor  ment Limit ~ Over
MHz dBuV dB dBuv dBuV dB Detector Comment

1 0.1500 4500 11.00 56.00 66.00 -10.00 QP

2 0.1500 2180 11.00 32.80 56.00 -23.20 AVG

3 0.1580 4530 11.00 56.30 65.57 -9.27 QP

4 0.1580 2060 11.00 31.60 5557 2397 AVG

5 0.1660 4420 11.00 55.20 65.16 -9.96 QP

6 0.1660 2150 11.00 32.50 55.16 -2266 AVG

7 0.1758 4140 11.00 5240 6468 1228 QP

8 0.1758 1210 11.00 2310 5468 -3158 AVG

9 0.1864 4050 11.00 51.50 6420 1270 QP

10 0.1864 15.40 11.00 26.40 54.20 -27.80 AVG

11 0.2300 39.00 11.00 50.00 62.45 1245 QP

12 0.2300 13.90 11.00 2490 5245 2755  AVG
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5. Radiated Emission Test

5.1 Measurement Procedure

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. And also, each emission was to be maximized by changing the polarization of receiving antenna both horizontal
and vertical.

4. Repeat above procedures until all frequency measured was complete.

The frequency range from 30MHz to 1000MHz was pre-scanned with a peak detector (RBW=100kHz,

VBW=300kHz) and all final readings of measurement from Test Receiver are Quasi-Peak values(Quasi Peak
detector used with a bandwidth of 120 kHz).

The frequency range above 1GHz the measuring instrument use RBW=1 MHz and VBW=3 MHz with Peak
Detector for Peak Values, and use RBW=1 MHz and VBW=10 Hz with Peak Detector for Average Values.

5.2 Test SET-UP (Block Diagram of Configuration)
(A) Radiated Emission Test Set-Up, Frequency below 30MHz

Turntable 3m

\ EUT

0.8m Test
Receiver
Ground Plane Coaxial Cable
(B) Radiated Emission Test Set-Up, Frequency below 1000MHz
]
S 3m —
Turntable
\ EUT Tmto4m
Test i
Receiver 0.8m
[ |
| 7
Ground Plane Coaxial Cable
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(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

EMITEK

3m
Turntable 4m
\ EUT /l || ]
'\ 1m Spectrum
1.5m Amplifier || Analyzer
Y |
5.3 Measurement Equipment Used
Iltem | Equipment Manufacturer Model No. Serial No. Last Cal. | Cal. Interval
1, | EMITest | pohde & Schwarz|  ESU 1302.6005.26 | 05/16/2015 | 1 Year
Receiver
2. Pre-Amplifier HP 8447D 2944A07999 | 05/16/2015 1 Year
3. Pre-Amplifier AH. PAM-0126 1415261 05/16/2015 1 Year
4. | Bilog Antenna Schwarzbeck VULB9163 142 05/16/2015 1 Year
5. | Loop Antenna Schwarzbeck FMZB 1519 1519-012 05/16/2015 1 Year
6. | Horn Antenna Schwarzbeck BBHA 9170 | BBHA9170399 | 05/16/2015 1 Year
7. | Horn Antenna Schwarzbeck BBHA 9120 D143 05/16/2015 1 Year
8. Cable Schwarzbeck AK9513 ACRX1 05/16/2015 1 Year
9. Cable Rosenberger N/A FP2RX2 05/16/2015 1 Year
10. Cable Schwarzbeck AK9513 CRPX1 05/16/2015 1 Year
1. Cable Schwarzbeck AK9513 CRRX2 05/16/2015 1 Year

5.4 Measurement Result
(For range 9KHz~30MHz, The measured value is really too low to be recorded.)
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EMITEK

Below 1000MHz (30M-1GHz)

Bluetooth mode:
(Bluetooth (GFSK, pi/4-DQPSK, 8DPSK) mode have been tested, and the worst result was report as below.)

80.0 dBu¥/m

Limik1: —_—
Margin:
Fil
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0.0
30.000 40 50 60 70 BO [MHz] 300 400 500 600 700  1000.000
Site site #1 Polarization: Heorizontal Temperature: 20C
Limit: FCC Part15 Class B 3M Radiation Power: AC 120Vi60Hz Humidity: 52 %
Mode:BT(GFSK,2402MHz)
Naote:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment  Limit Over Height Degree
MHz dBuv dB dBuvim dBuVim dB Detector cm degree  Comment
1 1165401 4493  -2293 22.00 4350 -2150 QP
2 222 9502 5790 -2200 35.90 46.00 1010 QP
3 297 2241 4696 -18.96 28.00 46.00 -18.00 QP
4 372.0045 5026 -17.36 32.90 46.00 1310 QP
5 * 4805276 5789 -1519 4270 46.00 -330 QP
5] 7422587 4235 -9.05 33.30 46.00 1270 QP
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EMITEK

800 dBuV/m
Limit1: —_—
Margin: —_—
70
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50
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0.0
30.000 40 S0 60 70 60 [MHz] 300 400 SO0 600 700  1000.000
Site site #1 Polarization: Vertical Temperature: 2cC
Limit: FCC Part15 Class B 3M Radiation Power: AC 120Vi60Hz Humidity: 52 %
Mode BT(GFSK, 2402MHz)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor —ment Limit Over Height Degree
MHz dBuv dB dBuvim dBuV/m dB Detector cm degree  Comment
1 116.5401 5653 2293 3360 4350 -9.90 QP
2 148.4410 5949 2519 3430 43560 -920 QP
3 2229502 5770 -22.00 3570 4600 -10.30 QP
4 372.0045 4776  -17.36 3040 46.00 1560 QP
5 * 4805276 5689 -1519 41.70 46.00 -4.30 QP
6 893.8567 44 06 -6.86 a7.20 46.00 -8.80 QP
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EMITEK

800  dBuV/m
Limik1: —_—
Margin: —
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50
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0.0
30.000 40 50 60 70 B0 [MHz] 300 400 500 600 700  1000.000
Site site #1 Polarization: Vertical Temperature: 20C
Limit: FCC Part15 Class B 3M Radiation Power: AC 120V/60Hz Humidity: 52 %
Mode:BT{GFSK,2441MHz)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuv/m dBuvim dB Detector cm degree  Comment
1 116.1321 5585 2285 33.00 4350 -1050 QP
2 135.5062 4588 2578 2010 4350 2340 QP
3 1484410 5999 -2519 34 .80 4350 -8.70 QP
4 2229502 5770 -22.00 3570 46.00 -1030 QP
5 ™ 4805276 5399 -1519 38.80 46.00 -7.20 QP
6 520.6882 4926 -13.36 35.90 46.00 1010 QP
7 7422587 46.05 -9.05 37.00 46.00 -9.00 QP
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EMITEK

800  dBu¥/m
Limit1: —_—
Margin; —_—
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30,000 40 50 60 70 B0 [MHz] 300 400 SO0 600 700 1000000
Site site #1 Polarization: Horizontal Temperature: 2cC
Limit: FCC Part15 Class B 3M Radiation Power: AC 120Vi60Hz Humidity: 52 %
Mode BT(GF5K,2441MHz)
Mote:
Reading Correct Measure- Antenna Table
No. Mk.  Freq  Level Factor ~—ment Limit Over Height Degree
MHz dBuy dB dBuVvim dBuvim dB Detector cm degree  Comment
1 2229502 5850 -22.00 36.50 46.00 -9.50 QP
2 343.1800 4258 1778 24 .80 4600 -21.20 QP
3 372.0045 5076  -17.36 3340 4600 1260 QP
4 467.2350 50.81 -16.31 3450 46.00 -11.50 QP
5 * 4805276 5419 -1519 39.00 46.00 -7.00 QP
6 494 1984 4807 1497 33.10 4600 -1290 QP
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EMITEK

800 dBuV/m
Limit1: —_—
Margin: —_—
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30.000 40 50 60 70 80 [MHz] 300 400 500 600 700  1000.000
Site site #1 Polarization: Horizontal Temperature: 20
Limit: FCC Part15 Class B 3M Radiation Power: AC 120V/60Hz Humidity: 52%
Mode:BT(GFSK,2480MHz)
Nate:

Reading Correct Measure- Antenna Table
No. Mk.  Freg.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuv/m dBuVvim dB Detector cm degree  Comment

1 118.1862 4545 2325 2220 4350 2130 QP
2 * 2229502 5761 -22.00 35.61 46.00 -10.39 QP
3 372.0045 5081 -17.36 3345 46.00 1255 QP
4 480.5276 5045 -1519 35.26 46.00 -10.74 QP
5 7422587 41.66 -9.05 32.61 46.00 -13.39 QP
B 8159678 3596 -8.28 27.68 4600 -18.32 QP
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EMITEK

80.0 dBuV/m
Limit1- —_—
M argin: —_—

70
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40 5 5
- > [3 s

30

2" -y

10

0.0

30.000 40 50 60 70 B0 [MHz] 300 400 500 G600 700 1000000
Site site #1 Polarization: Vertical Temperature: 2cC
Limit: FCC Part15 Class B 3M Radiation Power: AC 120V/60Hz Humidity: 52 %
Mode:BT(GFSK,2480MHz)
Nate:

Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor  ment Limit  Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment

1 116.5401 5663 -22493 33.70 4350 -9.80 QP
2 148.4410 61.09 -2519 35.90 4350 -7.60 QP
3 2229502 5810 -22.00 36.10 46.00 -9.90 QP
4 331.3546 5252 -18.02 3450 46.00 -11.50 QP
5 480.5276 5339 1519 38.20 46.00 -7.80 QP
6 * 7448661 47 58 -8.88 38.70 46.00 -7.30 QP
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USB PLAYING
800  dBu¥/m
Limit1- —_—
Marain: —_—
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30.000 40 S0 60 70 B8O [MHz] 300 400 S00 G600 700  1000.000
Site site #1 Polarization: Vertical Temperature: 200cC
Limit: FCC Part15 Class B 3M Radiation Power: AC 120Vi60Hz Humidity: 52 %
Mode:USB Playing
Nate:

Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment

1 109.7960 5653 -21.83 3470 4350 -8.80 QP

2 148.4410 60.09 -2519 3490 4350 -860 QP

3 * 45559058 5889 -16.39 42 50 46.00 -3.50 QP

4 5011790 51.28 -14.88 36.40 46.00 -9.60 QP

5 744 8661 4388 -8.88 35.00 46.00 -11.00 QP

B 962.1621 49 97 -6.27 43.70 5400 -10.30 QP

TRF No.: FCC 15.247/A

1.0

Page 40 of 119

Report No.: ES150324246E1 Ver.



EMITEK

800 dBuV/m
Limiti: —
Margin: —_—
70
60
50 {
|
40 I 5
3 S
30 ] \(
2 L’W
10
0.0
30.000 40 S0 60 70 60 [MHz] 300 400 500 G600 700  1000.000
Site site #1 Polarization: Horizontal Temperature: 2wc

Limit: FCC Part15 Class B 3M Radiation Fower: AC 120V/60Hz Humidity: 32%
Mode:USB Playing
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment  Limit  Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment

1 2229502 50.90 -22.00 2890 46.00 1710 QP

2 350.4768 5439 1829 36.10 4600 -990 QP

3 422 0577 4908 -16.68 32.40 46.00 1360 QP

4 * 4559057 5929 1639 42 90 4600 -310 QP

5 744 8661 4228 -8.a88 33.40 46.00 1260 QP

6 962.1623 53.67 -6.27 47.40 5400 -660 QP

TRF No.: FCC 15.247/A

1.0

Page 41 of 119

Report No.: ES150324246E1 Ver.



EMITEK

HDMI Output
80.0 dBuW/m
Limit1: —_—
Margin: —_—
70
60
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=34 ]
A0 ] : JJ;‘}PM\ | il
* W J
20
10
0.0
30.000 40 S0 61 70 B0 [MHz] 300 400 500 G600 700  1000.000
Site site #1 Polarization: Vertical Temperature: 200
Limit: FCC Part15 Class B 3M Radiation Power: AC 120V/60Hz Humidity: 52 %
Mode:HDMI Qutput
Nate:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 1 53.6931 5535 -19.55 35.80 40.00 -4.20 QP
2 * 1505377 B5.16 -24.86 40.30 4350 -3.20 QP
3 | 1575587 6545 2555 39.90 4350 -3.60 QP
4 1 164.3301 6515 -2555 39.60 4350 -390 QP
5 | 372.0045 5856 -17.36 41.20 46.00 -4.380 QP
6 | 4559057 5919 -16.39 4280 46.00 -3.20 QP
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80.0 dBuV./m

EMITEK

Limit1- —_—
M argin: —_—
70
60
50 |
2 a3 I A % %
%
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[Ty
. W
20
10
0.0
30.000 40 50 60 70 60 [MHz] 300 400 500 GO0 700  1000.0D0
Site site #1 Polarization: Horizontal Temperature: 2c
Limit: FCC Part15 Class B 3M Radiation Power: AC 120Vi60Hz Humidity: 52 %
Mode:HDMI Output
Nate:
Reading Correct Measure- Antenna Table
No. Mk.  Freg.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuV/m dBuvim dB Detector cm degree  Comment
1 * 1241330 64.31 -23.91 40.40 4350 -3.10 QP
2 1 1267723 6470 -24.40 40.30 4350 -3.20 QP
3 1 148.9624 6495 -2505 39.90 4350 -360 QP
4 1 372.0045 5896 -17.36 41.60 46.00 -4.40 QP
5 | 4559057 5919 1639 42 80 46.00 -3.20 QP
6 1| 588.9050 5454 1194 42 .60 46.00 -3.40 QP
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EMITEK

RJ45-ETHO
80.0  dBu¥/m
Limit1: —_—
Margin: —_—
70
60
50
|
40 | - .
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30 Rf b
20
10
0.0
30.000 40 50 60 70 B0 [MHz] 300 400 500 600 700  1000.000
Site site #1 Polarization: Vertical Temperature: 20C
Limit: FCC Part15 Class B 3M Radiation Power: AC 120ViG60Hz Humidity: 52 %

Mode:RJ45-ETHO

Note:

Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit Over Height Degree

MHz dBuv dB dBuvim dBuv/m db Detector cm degree  Comment

1 31.9546 h468 -2328 3140 4000 -860 QP
2 148.4410 5679 -25.19 3060 4350 -1290 QP
3 279.0436 56.30 -19.40 3690 4600 -9.10 QP
4 3504768 5399 -1829 3570 4600 -1030 QP
5 * 4559057 59.09 -16.39 4270 46.00 -330 QP
6 473.8347 55.08 -1598 3910 4600 -6590 QP
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EMITEK

80.0 dBu¥/m

Limit1 - —_—
Margin: —_—

70

50

50

| [
40 I 2 5
| 1 4 .

30

20

10

0.0

30.000 40 S0 60 70 B0 [MHz] 300 400 500 G600 700 10D0_0OD
Site site #1 Polarization: Heorizontal Temperature: 20cC
Limit: FCC Part15 Class B 3M Radiation Power: AC 120V/60Hz Humidity: 52 %
Mode:RJ45-ETHO
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuY dB dBuvim dBuvim dB Detector cm degree  Comment

1 148.4410 5839 2519 33.20 4350 -1030 QP

2 3504768 5499 1829 36.70 46.00 -9.30 QP

3 ™ 4558057 5929 -1639 42 .90 46.00 -3.10 QP

4 5011790 4748 -14.88 32.60 4600 -1340 QP

5 744 8661 44 68 -8.88 35.80 46.00 -10.20 QP

6 836.2443 4019 -8.79 31.40 4600 -1460 QP
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TRF No.: FCC 15.247/A

1.0

RJ45-ETHO
80.0  dBu¥/m
Limit1 - —_—
Margin: J—
70
50
50
| 5
40 | P
E g
30 3
20
10
0.0
30.000 40 50 60 70 B0 [MHz) ano 400 500 600 700  1000.000
Site site #1 Polarization: Heorizontal Temperature: 20C
Limit: FCC Part15 Class B 3M Radiation Power: AC 240V/60Hz Humidity: 52 %

Mode:RJ45-ETHO

Note:

Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor —ment Limit Over Height Degree

MHz dBuv dB dBuVim dBuVim dB Detector cm degree  Comment

1 128.1130 51.02 -2472 2630 4350 1720 QP
2 222 9502 5420 -2200 3220 4600 1380 QP
3 372.0045 5316 -17.36 3580 46.00 1020 QP
4 470.5232 5580 -16.40 3940 4600 860 QP
5 " 480.5276 57.69 -15.19 4250 4600 -350 QP
6 768.7481 42 86 -8.26 3460 4600 -1140 QP
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80.0 dBu¥/m

EMITEK

Limit1:- —_—
Margin: —_—
70
B0
50 |
|
3
40 ¥
| E
1 2
30 b
-
20
10
0.0
30.000 40 S0 60 70 60 [MHz] 300 500 600 700 1000.000
Site site #1 Polarization: Vertical Temperature: 2cC
Limit: FCC Part15 Class B 3M Radiation Power: AC 240V/60Hz Humidity: 52 %
Mode:RJ45-ETHO
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ment Limit Over Degree
MHz dBuVv dB dBuVv/im dBuvim dB Detector degree  Comment
1 108.6470 5249 2169 30.80 4350 1270 QP
2 148.4410 56.29 -2519 31.10 4350 1240 QP
3 460.7271 5586 -1596 39.90 46.00 -6.10 QP
4 * 4805276 5764 -1519 42 45 46.00 -3.55 QP
5 499 4246 5242 1498 3744 46.00 -8.56 QP
6 574 6258 4758 1181 3BTT 46.00 -1023 QP

TRF No.: FCC 15.247/A

1.0

Page 47 of 119

Report No.: ES150324246E1 Ver.



EMITEK

TRF No.: FCC 15.247/A

1.0

HDMI OUTPUT
800  dBuV/m
Limit1 - —_—
Margin: e
70
&0
50
| 5
4
A0 | ¥le
J 3
30 :?
T
20
10
0.0
30000 40 50 60 70 B0 [MHZ) 300 400 500 GO0 70O 1000000
Site site #1 Polarization: Vertical Temperature: 200
Limit: FCC Part15 Class B 3M Radiation Power: AC 240V/60Hz Humidity: 52%
Mode:HDMI Qutput
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 64.2074 5624 -2264 33.60 4000 -640 QP
2 109.0286 50.02 -21.72 2830 4350 -1520 QP
3 400.4320 5121 -17.51 3370 4600 -1230 QP
4 462.3455 56.04 -16.04 4000 4600 -600 QP
5 ™ 480.5276 57.2% -15.19 4210 4600 -390 QP
6 4959344 5297 1497 3800 4600 -800 QP
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TRF No.: FCC 15.247/A

1.0

800  dBuV/m
Limitl - —_—
Margin: —_—
70
&0
50
' %
4“ I ?n;
P
| ; 3
30
! W
10
0.0
30.000 40 S0 60 70 80 [MHz] 300 400 500 60D 7DO  1000.000
Site site #1 Polarization: Heorizontal Temperature: 2cC

Limit: FCC Part15 Class B 3M Radiation
Mode:HDMI OQutput

Power: AC 240Vv/60Hz Humidity: 52 %

Note:

Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ment Limit Over Height Degree

MHz dBuv dB dBuV/m dBu\vim dB Detector cm degree  Comment

1 148.4410 5699 -2519 31.80 4350 1170 QP
2 222 9502 5470 -22.00 3270 46.00 1330 QP
3 372.0045 5146 -17.36 3410 46.00 -1190 QP
4 462.3455 5214 -16.04 36.10 46.00 -9.90 QP
5 * 4805276 5729 -1519 4210 4600 -390 QP
6 497 6765 5449 1499 3950 4600 -850 QP
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USB Playing
800  dBuVim
Limit1: —
Margin; —_—
70
60
50
| 6 F
A0 I ¥
5
30
4
}1 2 3 W
20
10
0.0
30.000 40 S0 G0 70 G0 [MHz] 300 400 500 600 700  1000.000
Site site #1 Polarization: Horizental Temperature: 2c
Limit: FCC Part15 Class B 3M Radiation Power: AC 240V/60Hz Humidity: 52 %
Mode:USB Playing
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Fregq.  Level Factor ment Limit  Over Height Degree
MHz dBuY dB dBuvim dBuvim dB Detector cm degree  Comment
1 58.8185 4729 -2159 2570 4000 -1430 QP
2 108.2667 4564 -21.64 24.00 4350 1950 QP
3 148.4410 4879 2519 23.60 4350 1990 QP
4 2229502 4850 -22.00 26.50 46.00 1950 QP
5 372.0045 4826 -17.36 30.90 4600 -1510 QP
6 * 4805276 5699 -1519 41.80 4600 420 QP
7 962.1621 49 37 -B5.27 4310 5400 -1090 QP
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80.0 dBu¥/m

Limit1- —_—
Margin: —_
70
60
50 |
| ' :
2
40
[
1 | 3 ;’
30 g 3
&
20
10
0.0
30.000 40 S0 60 70 BO [MHz) 300 400 500 600 700  10DO0.000
Site site #1 Polarization: Vertical Temperature: 20
Limit: FCC Part15 Class B 3M Radiation Power: AC 240ViG0Hz Humidity: 52 %
Maode:USB Playing
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freg.  Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuvim dBuvim dB Detector cm degree  Comment
1 59.0251 5223  -2163 30.60 4000 -940 QP
2 123 2655 5374 -2384 2990 4350 1360 QP
3 148.4410 5659 -2519 31.40 4350 1210 QP
4 * 4805276 5679 -1519 41.60 4600 440 QP
5 768.7481 44 86 -8.26 36.60 46 00 -940 QP
6 962.1621 49.87 -B6.27 43.60 54.00 -1040 QP
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EMITEK

Above 1000MHz:
Bluetooth (GFSK, pi/4-DQPSK, 8DPSK) mode have been tested, and the worst result was report as below

Test Date : 07/16/2015 Temperature : 24 C
Test Result: PASS Humidity : 53 %
Test By: KK
GFSK Mode: Low channel
Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) (H/V) PK AV PK AV PK AV
1204.00 V 51.55 35.20 74.00 54.00 -22.45 -18.80
1595.00 V 51.34 33.90 74.00 54.00 -22.66 -20.10
2547.00 V 48.62 31.60 74.00 54.00 -25.38 -22.40
3193.00 \Y 47.20 35.30 74.00 54.00 -26.80 -18.70
4791.00 V 47.95 40.00 74.00 54.00 -26.05 -14.00
7205.00 V 56.49 43.20 74.00 54.00 -17.51 -10.8
1391.00 H 51.15 40.20 74.00 54.00 -22.85 -13.80
1595.00 H 49.45 39.60 74.00 54.00 -24.55 -14.40
1901.00 H 48.37 30.20 74.00 54.00 -25.63 -23.80
3193.00 H 48.36 36.90 74.00 54.00 -25.64 -17.10
4808.00 H 48.74 40.20 74.00 54.00 -25.26 -13.80
7205.00 H 54.19 45.60 74.00 54.00 -19.81 -8.40

GFSK Mode: Middle channel

Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) (H/V) PK AV PK AV PK AV
1051.00 \Y 46.35 35.60 74.00 54.00 -27.65 -18.40
1272.00 \Y 45.58 37.00 74.00 54.00 -28.42 -17.00
1986.00 \Y 46.04 36.90 74.00 54.00 -27.96 -17.10
2598.00 \Y 43.39 36.00 74.00 54.00 -30.61 -18.00
3193.00 \Y 45.25 32.60 74.00 54.00 -28.75 -21.40
7324.00 \Y 59.08 43.60 74.00 54.00 -14.92 -10.40
1595.00 H 47.87 35.00 74.00 54.00 -26.13 -19.00
1986.00 H 43.55 34.60 74.00 54.00 -30.45 -19.40
2513.00 H 44.31 34.90 74.00 54.00 -29.69 -19.10
4876.00 H 49.60 32.90 74.00 54.00 -24.40 -21.10
7324.00 H 55.37 36.90 74.00 54.00 -18.63 -17.10
8939.00 H 52.72 33.90 74.00 54.00 -21.28 -20.10

GFSK Mode: High channel

Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Margin(dB)
(MHz) (H/V) PK AV PK AV PK AV
1017.00 V 52.09 35.30 74.00 54.00 -21.91 -18.70
1238.00 V 51.65 36.90 74.00 54.00 -22.35 -17.10
1748.00 V 51.39 33.90 74.00 54.00 -22.61 -20.10
2547.00 V 52.01 37.60 74.00 54.00 -21.99 -16.40
4961.00 \Y 55.66 45.00 74.00 54.00 -18.34 -9.00
9177.00 V 52.51 34.70 74.00 54.00 -21.49 -19.30
1595.00 H 48.21 32.90 74.00 54.00 -25.79 -21.10
1986.00 H 43.54 31.00 74.00 54.00 -30.46 -23.00
2581.00 H 45.23 36.10 74.00 54.00 -28.77 -17.90
4961.00 H 51.50 35.30 74.00 54.00 -22.50 -18.70
7443.00 H 53.55 37.30 74.00 54.00 -20.45 -16.70
9007.00 H 52.71 39.30 74.00 54.00 -21.29 -14.70
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6. Channel Separation Test

6.1 Measurement Procedure

EMITEK

The EUT was operating in hopping mode or could be controlled its channel. Print out the test result from the

spectrum by hard copy function.

6.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

6.3 Measurement Equipment Used

Na_me of Manufacturer Model | Serial Number | Last Cal. CAL DUE.
Equipment
Spectrum Analyzer | Rohde & Schwarz ESCI 10017 08/01/2014 | 08/01/2015
6.4 Measurement Results
The following table is the setting of spectrum analyzer.
Attenuation Auto
RB 100KHz
VB 300KHz
Detector Peak
Trace Max hold
Refer to attached data chart.
Spectrum Detector: PK Test Date : 07/18/2015
Test By: Kuki Temperature : 21 C
Test Result: PASS Humidity : 55 %
GFSK Mode:
Channel frequency Separation Read Separation Limit
Test Channel (MHz) Value (kHz) 20dB Down BW(kHz)
Low Channel 2402
Adjacency Chanel 2403 1000.00 752
Middle channel 2441
Adjacency Chanel 2440 1000.00 744
High Channel 2480
Adjacency Chanel 2479 1000.00 744
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/4-DQPSK Mode

Test Channel Channel frequency | Separation Read Separation Limit
(MHz) Value (kHz) 2/3 20dB Down BW(kHz)
Adlj_;c;,:ler(\f:r;/agﬂiel 3282 1000.00 856
R — 1
Ad?alggn?:;a&?aerl\el g:?g 1000.00 860
8DPSK Mode:

Test ramnel | O | e ey | 202008 bown Bt
Adlj_;c\:léri:?/agﬂglnel gjgg 1000.00 880
Adjscenoy Ghand o 1000.00 550
Ad?e:?:gncc::;agt?:rlmel 32?8 1000.00 884

GFSK Mode: Low channel

® “RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz 0.18 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1
-of43 dBm
Lo 2| 402000h00 cu
MIED __10. /-/ \/ \

--20:

/ \
L \
. L/ |-

(/-MUV ‘WM

~-60:

=—70:

-—80:

-90

Start 2.4 GHz 500 kHz/ Stop 2.405 GHz

Date: 18.JUL.2015 03:22:00

TRF No.: FCC 15.247/A Page 54 of 119 Report No.: ES150324246E1 Ver.
1.0



EMITEK

GFSK Mode: Middle channel

® “RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz 0.03 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1
-of 48 dBm
o | san00nohon oo

/ \
My L
o / \ "
rovy

A i\

--60:

=-70:

—-80:

-90
Start 2.438 GHz 500 kHz/ Stop 2.443 GHz

Date: 18.JUL.2015 03:23:30

GFSK Mode: High channel

® “RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.02 dB
Ref 10 dBm *Att 25 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1
-1}13 dBm
Lo 2l 47a000boo cu

NN
ST
/ \
L W
/ =

i N

--60:

20,

L-70.

—-80:

-90

Start 2.477 GHz 500 kHz/ Stop 2.482 GHz

Date: 18.JUL.2015 03:24:51
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m/4-DQPSK Mode: Low channel

“RBW 100 kHz

Delta 2 [T1 ]

*VBW 300 kHz 0.09 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1
-1{28 dBm
2| 402000h00 cu

o

“ |10

ENVARN

-—20:

—-30:

=70

—-80:

-90

Start 2.4 GHz

500 kHz/

Date: 18.JUL.2015 03:28:17

Ref 10 dBm

“RBW 1
“VBW 3
“Att 25 dB SWT 2

00 kHz
00 kHz
-5 ms

Stop 2.405 GHz

1/4-DQPSK Mode: Middle channel

Delta 2 [T1 ]

1

-0.04 dB

.000000000 MHz

10

~0-

Marker]

2

1 [T1
-1f19 dBm
2440000b00 GH

ANV

N\

~—10:

20

N

EMITEK

[A]

Ps

3DB
AC

[A]

3DB

—-70:

—-80:

-90

Start 2.438 GHz

500 kHz/

Date: 18.JUL.2015 03:29:43

FCC 15.247/A

Page 56 of 119

Stop 2.443 GHz

Report No.: ES150324246E1

Ver.



TRF No.:
1.0

Ref 10 dBm

/4-DQPSK Mode: High channel

“RBW 100 kHz
*VBW 300 kHz
“Att 25 dB SWT 2.5 ms

Delta 2 [T1 ]

-0.

03

1.000000000

EMITEK

MHz

10

o

Marker|

2

1 [T1
-1
479000

87
00

dBm

cuiz | I

“ |10

A ST ST

--20:

Ps

--30.
- 40. / Vf‘
--50.

3DB
AC

--70:

—-80:

-90

Start 2.477 GHz 500 kHz/

Date: 18.JUL.2015

03:31:08

8DPSK Mode: Low channel

Stop 2.482 GHz

® “RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz 0.10 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1
-1l 26 dBm

Lo 2l 40z000hon cu
1 PK N ﬂJ\U/\V\\ //KVArVA\Jz\v
[VIEW]

1o / \J N \

20,

/ \ s
30,

L

3DB

L-70.

—-80:

-90

Start 2.4 GHz

Date: 18.JUL.2015

FCC 15.247/A

500 kHz/

03:32:50
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Ref 10 dBm

8DPSK Mode: Middle channel

“Att 25 dB

“RBW 1
“VBW 3
SWT 2

00 kHz
00 kHz
-5 ms

Delta 2 [T1 ]

-0.

02

1.000000000

EMITEK

MHz

Marker|

2

1 [T1
-1
440000

17
00

dBm

oz N

WA

N\~

-—20:

Vi

—-30:

Ps

]

Wl

BEY,

3DB
AC

-—60:

=70

—-80:

-90

Start 2.438 GHz

Date: 18.JUL.2015

500

03:35:11

kHz/

Stop 2.443 GHz

8DPSK Mode: High channel

“RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.04 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.000000000 MHz
10 Marker| 1 [T1
-1f81 dBm
2l 4zannohon o
N

20,

—-30:

| \\ N
40 \v4

|

3DB

L-70.

—-80:

-90

Start 2.477 GHz

Date: 18.JUL.2015
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7. Bandwidth Test

7.1 Measurement Procedure

The EUT was operating in hopping mode or could be controlled its channel. Print out the test result from the
spectrum by hard copy function.

7.2 Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

7.3 Measurement Equipment Used

Na.’“e e Manufacturer Model | Serial Number | Last Cal. CAL DUE.
Equipment
Spectrum Analyzer | Rohde & Schwarz ESCI 10017 08/01/2014 | 08/01/2015

7.4 Measurement Results

The following table is the setting of spectrum analyzer.

Attenuation Auto
SPAN 3MHz
RB 30KHz
VB 100KHz
Detector Peak
Trace Max hold
TRF No.: FCC 15.247/A Page 59 of 119 Report No.: ES150324246E1 Ver.
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20dB Bandwidth test data Chart:

Refer to attached data chart.

EMITEK

Spectrum Detector: PK Test Date: 07/18/2015
Test By: Kuki Temperature: 21 C
Test Result: N/A Humidity: 55 %
GFSK Mode:
Channel number Channel frequency (MHz) 20dB Down BW(kHz)
Low channel 2402 1128
Middle channel 2441 1116
High channel 2480 1116

1/4-DQPSK Mode:

Channel number Channel frequency (MHz) 20dB Down BW(kHz)
Low channel 2402 1284

Middle channel 2441 1302
High channel 2480 1290

8DPSK Mode:

Channel number Channel frequency (MHz) 20dB Down BW(kHz)
Low channel 2402 1320

Middle channel 2441 1320
High channel 2480 1326
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GFSK Mode: Low channel

® *RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.24 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.128000000 MHz
10 Marker| 1 [T1
-19|19 dBm
= D1 1.14) dB AT EOT
> lis.s6_diy \\\—\?
D2 hi8.
20 S
B // \/
| 40 ) N
iy W VTS
- 60.
70
--80.
-90
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 18.JUL.2015 02:32:17
GFSK Mode: Middle channel
® *RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.03 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.116000000 MHz
10 Marker| 1 [T1
-19[39 dBm
5 D1 0.82 dBm - T
1 Pl
[VIEW] __10.
1 \\\-\?
g D2 -119.18 d
]
--30. / \
| _40 //N\ SN
- \ -
- 60.
70
--80.
-90
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 18.JUL.2015 02:33:35
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GFSK Mode: High channel

“RBW 100 kHz
*VBW 300 kHz

Delta 2 [T1 ]
-0.54 dB

Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.116000000 MHz
10 Marker| 1 [T1
-19[11 dBm
L D1 _0.76 dB
1 P
MED |,
1 2
— p2 -l19.24 df S
--30. / \\\
__40. / /““‘-’\\
I
ro Sy
--60.
--70.
—-80:
-90
Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 18.JUL.2015 07:13:21

n /4-DQPSK Mode:

Ref 10 dBm

*Att 25 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 2.5 ms

Low channel

Delta 2 [T1 ]
-0.07 dB
1.284000000 MHz

10

Marker| 1 [T1
-20

2l 40125

08 dBm

Q0 Gl

/

ISR

bt 0 od e
[VIEW|
U |,
oo boond
-—30:

\n

--50:

EMITEK

[A]

Ps

[A]

PS

3DB
AC

-—60:

-—70:

--80:

-90

Center 2.402 GHz

Date: 18.JUL.2015 02:35:19

FCC 15.247/A

300 kHz/

Span 3 MHz
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n /4-DQPSK Mode: Middle channel

® *RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.23 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.302000000 MHz

Marker| 1 [T1
-191 36 dBm

SIS

3DB
- 50. C
60
--70
--80
-90
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 18.JUL.2015 07:14:32
1 /4-DQPSK Mode: High channel
® “RBW 100 kHz Delta 2 [T1 ]
*“VBW 300 kHz -0.15 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.290000000 MHz
10 Marker| 1 [T1
-20[ 67 dBm
o 2l 479352h00 cu

1/ \

3DB
AC

o
=
N

--50:

-—60:

-—70:

--80:

-90

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 18.JUL.2015 02:37:24

Page 63 of 119 Report No.: ES150324246E1

Ver.



EMITEK

8DPSK Mode: Low channel

® “RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.53 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.320000000 MHz
10 Marker| 1 [T1
-20}17 dBm
b1 o as 2l 401222h00 cn

/f\m/\’\

3DB
--50. C
- 60.
70
--80.
-90
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 18.JUL.2015 02:38:36
8DPSK Mode: Middle channel
® *RBW 100 kHz Delta 2 [T1 ]
“VBW 300 kHz -0.43 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.320000000 MHz
10 Marker| 1 [T1
-20|32 dBm
b1 o as 2| aa0222h00 cu

» Jas F\f\/f\’\
ool :

]/ A~

40,

--50:

-—60-

--70:

--80:

-90

Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 18.JUL.2015 02:39:46
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8DPSK Mode: High channel

® “RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.45 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 1.326000000 MHz

10 Marker| 1 [T1
-21}00 dBm

o 2l 4z0200h00 oo ||

2 P4
M |, v /—\F/FV\/’_\,—\

oo
/ \
]/ N

N

ve a
308

--50. AC

--60.

--70.

—-80:

-90

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 18.JUL.2015 02:40:38
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8. Quantity of Hopping Channel Test

8.1 Measurement Procedure

The EUT was operating in hopping mode or could be controlled its channel. Print out the test result from the
spectrum by hard copy function.

8.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

8.3 Measurement Equipment Used

Na_me o Manufacturer Model | Serial Number | Last Cal. CAL DUE.
Equipment
Spectrum Analyzer | Rohde & Schwarz ESCI 10017 08/01/2014 | 08/01/2015

8.4 Measurement Results

Refer to attached data chart.

Spectrum Detector: PK Test Date : 07/18/2015
Test By: Jary Temperature : 21 C
Test Result: Pass Humidity : 55 %
GFSK Mode, 1/4-DQPSK Mode, 8DPSK Mode:
Hopping Channel . . . . -
Frequency Range Quantity of Hopping Channel Quantity of Hopping Channel limit
2402-2480 79 >15
TRF No.: FCC 15.247/A Page 66 of 119
1.0

Report No.: ES150324246E1 Ver.



TRF No.: FCC 15.247/A
1.0

EMITEK

GFSK Mode
® “RBW 100 kHz
“VBW 300 kHz
Ref 10 dBm “Att 25 dB SWT 10 ms
10
IR PPN PITPIY | A
120
PS
30
40
3DB
50, AC
- 60.
70
--80.
-90
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Date: 18.JUL.2015 03:11:15
/4-DQPSK Mode
® “RBW 100 kHz
“VBW 300 kHz
Ref 10 dBm “Att 25 dB SWT 10 ms
10
LA
1 Pl
M=

3DB
AC

-—60-

--70:

--80:

-90
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Date: 18.JUL.2015 03:14:41

Page 67 of 119 Report No.: ES150324246E1

Ver.



EMITEK

8DPSK Mode
® “RBW 100 kHz
*VBW 300 kHz
Ref 10 dBm “Att 25 dB SWT 10 ms
AT
-80.
S_tart 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Date: 18.JUL.2015 03:17:32
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9. Time of Occupancy (Dwell Time) Test

9.1 Measurement Procedure

EMITEK

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.

9.2 Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

9.3 Measurement Equipment Used

Nap‘ne o Manufacturer Model | Serial Number | Last Cal. CAL DUE.
Equipment
Spectrum Analyzer | Rohde & Schwarz ESCI 10017 08/01/2014 | 08/01/2015

9.4 Measurement Results

Refer to attached data chart.
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Spectrum Detector: PK Test Date : 07/18/2015
Test By: CX Temperature : 21 C
Test Result: PASS Humidity : 55 %
Mode Channel Pulse Width Dwell Time Limit Result
(ms) (ms) (ms)
GFSK Mode
Low channel 0.370 118.40 400 Pass
DHA Middle channel 0.370 118.40 400 Pass
High channel 0.375 120.00 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 + 2 + 79) x31.6 Second
Low channel 1.639 262.24 400 Pass
DH3 Migdle channel 1.639 262.24 400 Pass
High channel 1.639 262.24 400 Pass
Note: Dwell time=Pulse Time (ms) % (1600 + 4 + 79) x31.6 Second
Low channel 2.879 307.09 400 Pass
DH5 Migdle channel 2.879 307.09 400 Pass
High channel 2.879 307.09 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 + 6 + 79) x31.6 Second
8DPSK Mode
Low channel 0.380 121.60 400 Pass
2DH1 Migdle channel 0.380 121.60 400 Pass
High channel 0.380 121.60 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 + 2 + 79) x31.6 Second
Low channel 1.637 261.92 400 Pass
2DH3 Migdle channel 1.637 261.92 400 Pass
High channel 1.637 261.92 400 Pass
Note: Dwell time=Pulse Time (ms) % (1600 + 4 + 79) x31.6 Second
Low channel 2.917 311.15 400 Pass
2DH5 Migdle channel 2.897 309.01 400 Pass
High channel 2.897 309.01 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 + 6 + 79) x31.6 Second
8DPSK Mode
Low channel 0.378 120.96 400 Pass
3DH1 Migdle channel 0.378 120.96 400 Pass
High channel 0.378 120.96 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 + 2 + 79) x31.6 Second
Low channel 1.626 260.16 400 Pass
3DH3 Middle channel 1.626 260.16 400 Pass
High channel 1.626 260.16 400 Pass
Note: Dwell time=Pulse Time (ms) x (1600 + 4 + 79) x31.6 Second
Low channel 2.886 307.84 400 Pass
3DH5 Middle channel 2.886 307.84 400 Pass
High channel 2.886 307.84 400 Pass

Note: Dwell time=Pulse Time (ms) x (1600 + 6 + 79) x31.6 Second
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DH1: Low channel

® RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz -0.11 dB
Ref 10 dBm *Att 25 dB SWT 2.5 ms 370.000000 ps
10 Marker| 1 [T1
1 4 ol 81 dBm
Lo. 20 _000hoa
-2
PS
-3
-4
308
L5 c
-6
i gy
--80.
-90
Center 2.402 GHz 250 pus/
Date: 18.JUL.2015 02:48:50
DH1: Middle channel
® RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz -0.44 dB
Ref 10 dBm *Att 25 dB SWT 2.5 ms 370.000000 ps
10 Marker| 1 [T1
L 2 0|59 dBm
Lo. 55 _000ho0 |
1 PKS
MED |,
--20.
PS
--30.
--40.
308
--50. C
--60.
AL | bbbt (o
--80.
-90
Center 2.441 GHz 250 pus/
Date: 18.JUL.2015 02:50:22
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DH1: High channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 0.02 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 375.000000 ps
10 Marker| 1 [T1
1 2 -of 72 dBm
Lo 20 000p0o0 4

--20:

—-30:

--40

--50:

-—60:

ol \

i

Ps

—-80:

-90

Center 2.48 GHz

250 pus/

Date: 18.JUL.2015 02:50:58

DH3: Low channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.10 dB
Ref 10 dBm “Att 25 dB SWT 8 ms 1.639000 ms
10 Marker| 1 [T1
1 E of81 dBm

o 04
1 PKh
[VIEW] __10.

--20:

PS
--30:
40
3DB
--50. C
-—60-
A AN
A g Ul Al

--70:

--80:

-90

Center 2.402 GHz

800 ps/

Date: 18.JUL.2015 02:51:59
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DHS3: Middle channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.20 dB

Ref 10 dBm “Att 25 dB SWT 8 ms 1.639000 ms

10 Marker| 1 [T1
1 2 of55 dBm

2260000

--20:

Ps
—-30:

--40

3DB
--50:

-—60:

--70:

—-80:

-90

Center 2.441 GHz 800 ps/

Date: 18.JUL.2015 02:52:41

DH3: High channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.21 dB

Ref 10 dBm “Att 25 dB SWT 8 ms 1.639000 ms

10 Marker| 1 [T1
-of o8 dBm
o 1 =04bo0 me (I

--10-

--20:

Ps

--30:

40,

--50:

-—60-

U oty

--70:

--80:

-90

Center 2.48 GHz 800 ps/

Date: 18.JUL.2015 02:53:08
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DH5: Low channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.30 dB

Ref 10 dBm “Att 25 dB SWT 10 ms 2.879000 ms

10 Marker| 1 [T1
1 2 1}05 dBm

S

--20:

Ps
—-30:

--40

--50:

-—60:

oy m i

--70:

—-80:

-90

Center 2.402 GHz 1 ms/

Date: 18.JUL.2015 02:53:59

DH5: Middle channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.19 dB

Ref 10 dBm “Att 25 dB SWT 10 ms 2.879000 ms

10 Marker| 1 [T1
1 2 o} 75 dBm
1+ oaa

--10-

--20:

Ps
--30:

40,

--50:

-—60-

--70:

--80:

-90

Center 2.441 GHz 1 ms/

Date: 18.JUL.2015 02:54:33
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DH5: High channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.26 dB
Ref 10 dBm “Att 25 dB SWT 10 ms 2.879000 ms
10 Marker| 1 [T1
1 2 ofloa dBm
o 564h00 o
--20.
PS
--30.
- 40.
3DB
- 50. C
- 60.
s Il Y
70
--80.
-90
Center 2.48 GHz 1 ms/

Date: 18.JUL.2015 02:55:10

2DH1: Low channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -1.97 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 380.000000 ps
10 Marker| 1 [T1
1 -ofo2 dBm
-o! 2 0 _onohoo pc |
T
1 PKES
[VIEW] __{o.
- 20
PS
--BO
-0
3DB
__5o. C
et 2102
M At e ey
--80:
-90
Center 2.402 GHz 250 pus/

Date: 18.JUL.2015 02:56:33
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® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -1.90 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 380.000000 ps
10 Marker| 1 [T1
1 -of03 dBm
Lo 2 h=s_0aohao
A
--20:
30
- 40.
--50:
-—60.
80
-90
Center 2.441 GHz 250 pus/
Date: 18.JUL.2015 02:57:08
2DH1: High channel
® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 1.54 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 380.000000 ps
10 Marker| 1 [T1
-3 59 dBm
Lo 3 05 _000hoo 4

r“*ﬁ

-1

il

Center 2.48 GHz

Date: 18.JUL.2015 02:57:45
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2DH3: Low channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.95 dB

Ref 10 dBm “Att 25 dB SWT 8 ms 1.637000 ms

10 Marker| 1 [T1
1 0] 04 dBm
2 08 _aoohoo |

Ps

--70:

—-80:

-90
Center 2.402 GHz 800 ps/

Date: 18.JUL.2015 02:58:36

2DH3: Middle channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.79 dB

Ref 10 dBm “Att 25 dB SWT 8 ms 1.637000 ms

10 Marker| 1 [T1
0}17 dBm
L, cooboo

Ps

--70:

--80:

-90
Center 2.441 GHz 800 ps/

Date: 18.JUL.2015 02:59:15
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2DH3: High channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.76 dB
Ref 10 dBm “Att 25 dB SWT 8 ms 1.637000 ms
10 Marker| 1 [T1
1 -0/ 89 dBm
" 2 a2 0noboo |
~ = ~ —
A%
PS
--po.
-—ho.
3DB
--Fo. C
-—p0:

Center 2.48 GHz 800 ps/

Date: 18.JUL.2015 02:59:56

2DH5: Low channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -1.90

Ref 10 dBm “Att 25 dB SWT 10 ms

2.917000

ms

10 Marker|

1 [T1
of33
120000000

dBm
;

>N

Ps

--70:

--80:

-90

Center 2.402 GHz 1 ms/

Date: 18.JUL.2015 03:01:08
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2DH5: Middle channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.73 dB

Ref 10 dBm “Att 25 dB SWT 10 ms 2.897000 ms

10 Marker| 1 [T1
1 0} 14 dBm
Lo 2 ooohao

--20:

Ps
—-30:

--40

--50:

-—60:

--70:

—-80:

-90

Center 2.441 GHz 1 ms/

Date: 18.JUL.2015 03:01:41

2DH5: High channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.63 dB

Ref 10 dBm “Att 25 dB SWT 10 ms 2.897000 ms

10 Marker| 1 [T1
1 -of63 dBm
o 2 s2_ooohoo

Ps

-6

--70:

--80:

-90

Center 2.48 GHz 1 ms/

Date: 18.JUL.2015 03:02:13
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3DH1: Low channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.13 dB
Ref 10 dBm “Att 25 dB SWT 2.5 ms 378.000000 ps
10 Marker| 1 [T1
-0/ 54 dBm
Lo = 2 27 oooboo 4
--20.
PS
--30.
- 40.
3DB
--50. C
- 60.
--80.
-90
Center 2.402 GHz 250 pus/

Date: 18.JUL.2015 03:03:10

3DH1: Middle channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.12 dB

Ref 10 dBm “Att 25 dB SWT 2.5 ms 378.000000 ps

10 Marker| 1 [T1
-of 58 dBm

bz2_onohoo s (I

o

--10-

--20:

Ps
--30:

40,

--50:

-—60-

y LI !

Center 2.441 GHz 250 pus/

Date: 18.JUL.2015 03:04:00
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3DH1: High channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -1.22 dB

Ref 10 dBm “Att 25 dB SWT 2.5 ms 378.000000 ps

10 Marker| 1 [T1
1 -of85 dBm
Lo 2 a0ahoo 1

--40-

Ps

40

3DB

Center 2.48 GHz 250 pus/

Date: 18.JUL.2015 03:04:59

3DH3: Low channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.63 dB

Ref 10 dBm “Att 25 dB SWT 8 ms 1.626000 ms

10 Marker| 1 [T1
1 5 30 dBm
o 1 _gq2hon

--10-

o

--20:

Ps
--30:

40,

--50:

-—60-

i [ v

--70:

--80:

-90

Center 2.402 GHz 800 ps/

Date: 18.JUL.2015 03:05:59
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3DH3: Middle channel

RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.58 dB
dBm “Att 25 dB SWT 8 ms 1.626000 ms

Marker| 1 [T1
1 > of13 dBm

1.214D00 ms

--20:

—-30:

Ps

--40

--50:

-—60:

--70:

—-80:

-90

Center 2.441 GHz 800 ps/

Date: 18.JUL.2015 03:06:30

Ref 10

3DH3: High channel

RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.50 dB
dBm “Att 25 dB SWT 8 ms 1.626000 ms

Marker| 1 [T1
1 -0f64 dBm
2 62 _000b00

Ps

--70:

--80:

-90

Center 2.48 GHz 800 ps/

Date: 18.JUL.2015 03:06:57
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3DH5: Low channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.36 dB

Ref 10 dBm “Att 25 dB SWT 10 ms 2.886000 ms

10 Marker| 1 [T1
1] > of30 dBm
1_on2hon

--20:

Ps
—-30:

--40

--50:

-—60:

Uil Wty hrled

--70:

—-80:

-90

Center 2.402 GHz 1 ms/

Date: 18.JUL.2015 03:07:37

3DH5: Middle channel

® RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.41 dB

Ref 10 dBm “Att 25 dB SWT 10 ms 2.886000 ms

10 Marker| 1 [T1
1 > of13 dBm
o 1 522800

=0——

--10-

--20:

Ps

--30:

40,

--50:

-—60-

byl iy e

--70:

--80:

-90

Center 2.441 GHz 1 ms/

Date: 18.JUL.2015 03:08:07
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3DH5: High channel

® RBW 1 MHz
“VBW 3 MHz

Ref 10 dBm “Att 25 dB SWT 10 ms

Delta 2

[r1 1]

-0.

31 dB

2.886000 ms

10

1 2
o

Marker|

1 [T1
-0|

64 dBm
00

~ .

02 000!
~

“ |10

--20:

—-30:

--40

--50:

-—60:

Lo el

--70:

—-80:

-90

Center 2.48 GHz 1 ms/

Date: 18.JUL.2015 03:08:38
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10. Maximum Peak Output Power Test

10.1Measurement Procedure

EMITEK

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 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. The center frequency of the spectrum analyzer is set to the fundamental frequency and using proper RBW

and VBW setting.

d. Measure the captured power within the band and recording the plot.

e. Repeat above procedures until all frequencies required were complete.

10.2Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

10.3Measurement Equipment Used

Na.’“e e Manufacturer Model | Serial Number | Last Cal. CAL DUE.
Equipment
Spectrum Analyzer | Rohde & Schwarz ESCI 10017 08/01/2014 | 08/01/2015

10.4Measurement Results

Refer to attached data chart.
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Spectrum Detector: PK Test Date : 07/18/2015
Test By: CX Temperature : 21 C
Test Result: PASS Humidity : 55 %
GFSK Mode
Channel Channel Frequency Peak Power Peak Power | Peak Power Pass/Falil
(MHz) output(dBm) output(mW) Limit(mWw)
Low channel 2402.00 1.09 1.29 125 PASS
Middle channel 2441.00 0.84 1.21 125 PASS
High channel 2480.00 0.23 1.05 125 PASS
1/4-DQPSK Mode
Channel Channel Frequency Peak Power Peak Power | Peak Power Pass/Falil
(MHz) output(dBm) output(mW) Limit(mW)
Low channel 2402.00 0.39 1.09 125 PASS
Middle channel 2441.00 0.29 1.07 125 PASS
High channel 2480.00 -0.35 0.92 125 PASS
8DPSK Mode
Channel Channel Frequency Peak Power Peak Power Pe_ak_ Power Pass/Fail
(MHz) output(dBm) output(mW) Limit(mW)
Low channel 2402.00 0.39 1.09 125 PASS
Middle channel 2441.00 0.35 1.08 125 PASS
High channel 2480.00 -0.32 0.92 125 PASS
® GFSK Mode: Low channel
*“RBW 3 MHz Marker 1 [T1 ]
»
o ] I

-—10:

-2

-—30:

--40

~—50:

-—60:

-—70:

-—80:

-90

Center 2.402 GHz

1 MHz/

Span 10 MHz

Date: 18.JUL.2015 02:42:26

TRF No.: FCC 15.247/A
1.0
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GFSK Mode: Middle channel

® “RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 0.84 dBm
Ref 10 dBm “Att 25 dB SWT 2.5 ms 2.440840000 GHz
10
1
Lo X
-2
PS
—-30:
--40.
308
- 50. C
--60.
--70.
—-80:
-90
Center 2.441 GHz 1 MHz/ Span 10 MHz
Date: 18.JUL.2015 02:42:46
GFSK Mode: High channel
® “RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz 0.23 dBm
Ref 10 dBm “Att 25 dB SWT 2.5 ms 2.479880000 GHz
10
B x
”//’,/"’/——F -\‘\‘\\\\“\\\
|20,
PS
--30.
--40.
308
__s0. c
--60.
70
--80.
-90
Center 2.48 GHz 1 MHz/ Span 10 MHz
Date: 18.JUL.2015 02:43:33
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m/4-DQPSK Mode: Low channel

® *“RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 0.39 dBm

Ref 10 dBm “Att 25 dB SWT 2.5 ms 2.402120000 GHz

10
1
Lo. LA

P \\

--10-

Ps
—-30:

--40

308
__50. AC

-—60:

--70:

—-80:

-90
Center 2.402 GHz 1 MHz/ Span 10 MHz

Date: 18.JUL.2015 02:44:37

/4-DQPSK Mode: Middle channel

® “RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 0.29 dBm

Ref 10 dBm “Att 25 dB SWT 2.5 ms 2.440980000 GHz

10

Lo A
\-
] [

--10-

--30:

Ps

40,

308
__s0. AC

-—60-

--70:

--80:

-90

Center 2.441 GHz 1 MHz/ Span 10 MHz

Date: 18.JUL.2015 02:45:15
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/4-DQPSK Mode: High channel

Marker 1 [T1 ]
-0.35 dBm
2.479820000 GHz

“RBW 3 MHz
“VBW 10 MHz
SWT 2.5 ms

Ref 10 dBm “Att 25 dB

-

L] T

Ps

--40

308
__50. AC

-—60:

--70:

—-80:

-90

Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 18.JUL.2015 02:45:50

8DPSK Mode: Low channel
Marker 1 [T1 ]
0.39 dBm
2.401880000 GHz

“RBW 3 MHz
“VBW 10 MHz
SWT 2.5 ms

Ref 10 dBm “Att 25 dB

10

Lo LA
//”df n‘_\\\\
\

“ |10

--30:

Ps

40,

308
__s0. AC

-—60-

--70:

--80:

-90
Center 2.402 GHz

1 MHz/ Span 10 MHz

Date: 18.JUL.2015 02:46:33
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8DPSK Mode: Middle channel

® *“RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz 0.33 dBm

Ref 10 dBm “Att 25 dB SWT 2.5 ms 2.440780000 GHz

T

=)
o
E

L~ __““-‘_h\\‘\\~\\

Ps
—-30:

--40

308
__50. AC

-—60:

--70:

—-80:

-90

Center 2.441 GHz 1 MHz/ Span 10 MHz

Date: 18.JUL.2015 02:47:02

8DPSK Mode: High channel

® “RBW 3 MHz Marker 1 [T1 ]
“VBW 10 MHz -0.32 dBm

Ref 10 dBm “Att 25 dB SWT 2.5 ms 2.479980000 GHz

L PK L T

“ |10

Ps

40,

308
__s0. AC

-—60-

--70:

--80:

-90

Center 2.48 GHz 1 MHz/ Span 10 MHz

Date: 18.JUL.2015 02:47:29
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11.Band Edge Test

11.1Applicable Standard

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 §15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

11.2 Measurement Procedure

(A) Conducted method:
Measurements were performed using a spectrum analyzer with a suitable span to encompass the peak of the
fundamental and using the following settings: RBW = 100kHz, VBW = 300kHz.

(B) Radiated method:
1. The EUT was Operating in hopping mode or could be controlled its channel. Printed out test result from the
spectrum by hard copy function.
2. The EUT was placed on a turn table which is 0.8m above ground plane.
3. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
4. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.
5. Repeat above procedures until all frequency measured were complete.
(Peak measurement: Peak detector, RBW=1MHz, VBW=3MHz, Sweep=Auto
Average measurement: Peak detector, RBW=1MHz, VBW=10Hz, Sweep=Auto)

11.3Measurement Equipment Used

Conducted method: Same as 6.3 Channel Separation Measurement.
Radiated method: Same as 5.3 Radiated Emission Measurement.

11.4Measurement Results

Pass
Refer to attached data chart.
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(A) Conducted Measurement
For Hopping Mode:

®

GFSK Mode

“RBW 100 kHz
*VBW 300 kHz
SWT 5 ms

Ref 10 dBm “Att 25 dB

EMITEK

Marker 1 [T1 ]

-60.55 dBm

2.400000000 GHz

10

D1 1.06 dBm-

=

<
m| 7|
=| x|
—

--10

D2 -118.94 dBm.

20

-—30-

H-40

--50

3DB
AC

Y| TOR VY PN S VRS YON

-—70-

--80

-90

Center 2.4 GHz 5 MHz/

Date: 18.JUL.2015 03:47:53

“RBW 100 kHz

Span 50 MHz

Marker 1 [T1 ]

*VBW 300 kHz -59.68 dBm
Ref 10 dBm *Att 25 dB SWT 5 ms 2.483500000 GHz
10
30 48 dp
1 PK]
I
L0 Un? 19 55 d HU“
PS
-—30:
40
\ 3DB
|50 AC
| 60 \‘&\ YN FETRTY U VP VS )
70
--80
-90
Center 2.4835 GHz 5 MHz/ Span 50 MHz

Date: 18.JUL.2015 03:49:43
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1/4-DQPSK Mode

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -58.58 dBm
Ref 10 dBm “Att 25 dB SWT 5 ms 2.400000000 GHz
10
Lo D1 032 dR ﬂ]
IRl
p2 ha g8 d
S
-—30:
|40 l.
F 308
--50. AC
P CNP VLU | IPUNIPETON WE SOV W PN VYT Y OO TRV |
+-70
-—80:
-90
Center 2.4 GHz 5 MHz/ Span 50 MHz

Date: 18.JUL.2015 03:55:10

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -58.44 dBm
Ref 10 dBm *Att 25 dB SWT 5 ms 2.483500000 GHz
10
1 PK]
= WA
| “ “ U [
_20. A6—ct
PS
30
40
3DB
| _=o. AC
| 60 ) dnl A Al AN A g o Anclted ol A0 L s,
70
--80
-90
Center 2.4835 GHz 5 MHz/ Span 50 MHz
Date: 18.JUL.2015 03:52:23
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8DPSK Mode

@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -54.13 dBm
Ref 10 dBm “Att 25 dB SWT 5 ms 2.400000000 GHz
10
D1 o 2 lsn [ A]
10 T I [
D2 _ha 8 dg
PS
-30.
-40.
308
| 5o AC
dndia TREVOVS BV WON P{ RURPTN A VTN f
L_70.
-80.
-90
Center 2.4 GHz 5 MHz/ Span 50 MHz
Date: 18.JUL.2015 03:57:30
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -58.09 dBm
Ref 10 dBm *Att 25 dB SWT 5 ms 2.483500000 GHz
10
i
LN
_20. 48—
PS
--30
|40
3DB
|50 AC
| 60 L T 0| WY RETN THTPIIPIN WO WO W | WY
--70
--80
-90
Center 2.4835 GHz 5 MHz/ Span 50 MHz
Date: 18.JUL.2015 03:59:11
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For Non-Hopping Mode
GFSK Mode

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -57.61 dBm
Ref 10 dBm “Att 25 dB SWT 10 ms 2.400000000 GHz
10
Lo D1 0.8 ldBm. [ A]
L P
ME |,
0 D2 19,2 dan
PS
L—30.
L—40.
3DB
L _so AC
" ) Il FIEATH T m
NGIARHT TP T AR R AT A T f
L-70.
L—s0.
-90
Start 2.31 GHz 10 MHz/ Stop 2.41 GHz

Date: 18.JUL.2015 03:38:00

® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -59.66 dBm
Ref 10 dBm “Att 25 dB SWT 10 ms 2.483500000 GHz
10
D1 0 04 dB [ A
o2 ho os d
PS
-30.
L-40.
! l 308
--50. AC
J \\3-
%5 L | )
R i) wvvvww'vvww ™ WA T A o
70
-80.
-90
Start 2.47 GHz 10 MHz/ Stop 2.57 GHz

Date: 18.JUL.2015 03:39:12
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1/4-DQPSK Mode

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -57.65 dBm
Ref 10 dBm “Att 25 dB SWT 10 ms 2.400000000 GHz
10
D1 o_1ls ap [ A ]
o2 bo 19 o
PS
H-30
40
308
L_50. AC
" vk N Korsk 4 whuel, Ak A }M || A
4 <+ Coay Yo VA A i LA
+-70
+-80
-90
Start 2.31 GHz 10 MHz/ Stop 2.41 GHz
Date: 18.JUL.2015 03:40:15
® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -59.75 dBm
Ref 10 dBm “Att 25 dB SWT 10 ms 2.483500000 GHz
10
A
— Lo
1 PK]
TE I S
—20. —o0— o
PS
130
+-40
3DB
L _50. AC
1
A ’\ahl\lu.. ool oAl L " 4Ny A AL d A LA
W WA et orr oA T RAU M Aas
170
+-80
-90
Start 2.47 GHz 10 MHz/ Stop 2.57 GHz

Date: 18.JUL.2015 03:41:25
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8DPSK Mode

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -54.24 dBm
Ref 10 dBm “Att 25 dB SWT 10 ms 2.400000000 GHz

o1 o oal as

o2 hg gg

PS
-—30-

40

3DB
| so. AC

A 66 Jopston i il NI | FOVN T ) (VI PV ORI (VAR TOPL. | \41u
Sy

-—70:

--80:

-90
Start 2.31 GHz 10 MHz/ Stop 2.41 GHz

Date: 18.JUL.2015 03:42:36

® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -59.76 dBm
Ref 10 dBm “Att 25 dB SWT 10 ms 2.483500000 GHz

10

=
o
=

1EW| | 10

PS
L-30.

+-40

3DB
50 AC

-—70-

--80

-90

Start 2.47 GHz 10 MHz/ Stop 2.57 GHz

Date: 18.JUL.2015 03:43:37
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(B) Radiated Measurement

For Hopping Mode:
GFSK Mode
Vertical:
100.0  dBu¥/m

il

Limit1: —
Limit2: —_—

60

E“WWM

40

30

20

10

0.0
231 0.000 [MHz] 2510000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over

MHz dBuv dB dBuvim dBuvim dB Detector
1 * 2400.000 52.14 10.93 63.07 7390 -10.83 peak
2 2400.000 2077 10.93 36.70 0390 1720 AVG
3 2483 500 41.47 11.00 5247 7390 -21.43 peak
4 2483 500 24 .80 11.00 35.80 5390 1810 AVG

TRF No.: FCC 15.247/A Page 98 of 119 Report No.: ES150324246E1 Ver.

1.0



Horizontal:

100.0 dBu¥/m

a0

a0

70

60

50

40

30

20

10

0.0

EMITEK

R

Limit1: —
Limit2: —_

g

2310.000

[MHz]

2510.000

Reading Correct

Measure-

No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuVim  dBuV/im  dB Detector
1 * 2400.000 247 10.93 63.40 7390 -1050 peak
2 2400.000 26.87 10.93 37.80 5390 1610 AVG
3 2483.500 4345 11.00 54 .45 7390 -1945 peak
4 2483500 2560 11.00 36.60 5390 1730 AVG
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1/4-DQPSK Mode

Vertical:
100.0 dBuV/m
Limit1- —

90 Limit2: —_—
. M
70 ﬁ'

]

¥
60 H
40 Fy h
30
20
10
0.0

2310.000 [MHz] 2510.000

Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit Over

MHz dBuv dB dBuv/m dBuvim dB Detector
1 * 2400.000 o2.88 10.93 63.81 7390 -10.09 peak
2 2400.000 2677 10.93 37.70 5390 -16.20 AVG
3 2483 500 41.16 11.00 52.16 7390 -21.74 peak
4 2483 500 2520 11.00 36.20 5390 1770 AVG
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Horizontal:
100.0 dBUV/m

Limit1: —_—

50 Limit2: —_—

. WWWWW

7

60

™ WLWMWW ’E!'”‘*“‘“' b

40

30

20

10

0.0
2310.000 [MHz] 2510.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over

MHz dBuV dB dBuV/m  dBuVim dB Detector
1 * 2400.000 9297 1093 6390 7390 -1000 peak
2 2400.000 2697 1093 3790 5390 -16.00 AVG
3 2483 500 38.11 11.00 4911 7390 -2479 peak
4 2483.500 2410  11.00 3510 5390 -1880 AVG
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Vertical:
100.0  dBu¥/m

8DPSK Mode

EMITEK

Limit1:
Limit2:

WWWWMM

] M W
40 g: 4
&+
30
20
10
0.0
2310000 [MHz) 2510000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB dBuVvim dBuVim dB Detector
1 * 2400.000 92.13 1093 63.06 7390 -10.84 peak
2 2400.000 2727 10.93 38.20 5390 1570 AVG
3 2483 500 3970 11.00 50.70 7390 -2320 peak
4 2483 500 24 50 11.00 35.50 5390 -1840 AVG
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Horizontal:
100.0 dBu¥/m
Limit1: —
90 Limit2: —_—
a0
70
1.-
60 X
50 WMWWM Tl byt Prdab
40 gi 4
X
30
20
10
0.0
2310.000 IMHz1 2510000
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit Over
MHz dBuv dB dBuvim dBuvim dB Detector
1 * 2400.000 51.47 10.93 62.40 7390 -1150 peak
2 2400.000 2677 10.93 37.70 5390 1620 AVG
3 2483 500 4303 11.00 54 03 7390 -1987 peak
4 2483 .500 23.90 11.00 34 .90 5390 1900 AVG
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60

50

For Non-Hopping Mode:

Low Channel (Vertical):
100.0  dBu¥/m

GFSK Mode

EMITEK

40
30
20
10
0.0

2310000 [MHz] 2410.000

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over

MHz dBuv dB dBuvim dBuvim dB Detector

1 2400.000 53.21 10.93 64.14 7390 -976 peak

2 * 2400.000 34 27 10.93 4520 5390 -870 AVG
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Low Channel (Horizontal):
100.0  dBu¥/m

30

70 3'

60

” MWNMW«WMWWWMWWJ;' \‘{W-v

40

30

20

10

0.0

2310.000 [MH=z] 2410000
Reading Correct Measure-

Mo. Mk. Freq.  Level Factor ment Limit Over

MHz dBuv dB dBuvim dBuvim dB Detector

1 2400.000 55.64 10.93 66.57 7390 -7.33 peak

2 * 2400.000 36.27 10.93 47.20 5390 B670 AVG
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High Channel (Vertical):

100.0 dBu¥/m

EMITEK

Limit1: —
90 Limit2: —_—
N
i
60
50 ,f E;‘
40 %
30
20
10
0.0
Z2470.000 [MHz1 Z2510.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB dBuVvim dBuVv/m dB Detector
1 2483 500 40.09 11.00 51.09 7390 -2281 peak
2 % 2483500 29.40 11.00 40.40 5390 -1350 AVG
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High Channel (Horizontal):

100.0 dBuV¥/m

EMITEK
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70
AR
e "
40 §=
30
20
10
0.0
2470.000 [MHz] 2510.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit Over
MHz dBuv dB dBuv/m dBuY/im dB Detector
1 2483 .500 41.06 11.00 52.06 7390 -2184 peak
2 * 2483500 29.60 11.00 40.60 53.90 -13.30 AVG
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1/4-DQPSK Mode

High Channel (Horizontal):

100.0 dBuV/m

EMITEK

. iz —
|
70
/%
50 / b
40 ;
30
20
10
0-024?0.0[[! [MHz] 2510000
Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment  Limit Over
MHz dBuV dB dBuvim dBuvim dB Detector
1 2483 500 41.68 11.00 52.68 7390 -2122 peak
2 * 2483500 30.10 11.00 41.10 5390 1280 AVG
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High Channel (Vertical):

100.0 dBu¥/m

EMITEK

Gl —
- Limit2: —_
N
n
7
L] ;'ﬂ-, I'

" %
30
20
10
0.0
2470.000 (M) 2510.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB dBuv/m dBuVv/m dB Detector
1 2483 500 40.89 11.00 51.89 7390 -22.01 peak
2 * 2483500 29.80 11.00 40.80 5390 1310 AVG
TRF No.: FCC 15.247/A Page 109 of 119 Report No.: ES150324246E1 Ver.

1.0



EMITEK

Low Channel (Vertical):
100.0  dBuVim

Limit1: —_—
a0 Limit2: —_—

: [
an A

50 WWWMWMWWNWWMH“WMW & Rw...

40

30

20

10
0.0
231 0,000 [MHz] 2410.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuvim dBuvim dBe Detector
1 * 2400.000 56.15 10.93 67.08 7390 -6.82 peak
2 2400.000 35 57 1093 46 50 5390 -740 AVG
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Low Channel (Horizontal):
100.0  dBu¥/m

Limit1- —
90 Limit2: —_

m )

Fil ;2
60 [
” WWMWWWWWWWWWR M
40
30
20
10
0.0
2310000 [MHz] 2410000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuVv dB dBuvim dBuV/im dB Detector

1 2400.000 55.40 10.93 66.33 7390 -757 peak
2 * 2400.000 37.27 10.93 48.20 5390 -570 AVG
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8DPSK Mode

Low Channel (Vertical):
100.0  dBu¥/m

Limik1: —_—
90 Limit2: —_—

m )

0
|
60 /
> MWMWMWWWWWMWWW 3 \"‘M
40
30
20
10
0.0
2310000 IMHz] 2410.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over

MHz dBuv dB dBuvm dBuv'm dB Detactor

1 2400.000 5433 10,93 65.26 7390 -864  peak
2 * 2400.000 3r.ai 10.93 48.70 2390 -520 AVG
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Low Channel (Horizontal):
100.0  dBu¥/m

30

w )

il }12
60
o0 WWJWMWMMWWWSE w
41
30
20
10
0.0
2310.000 IMHz1 2410000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dB dBuv/m dBuVvim dB Detector
1 2400.000 55.55 10.93 66.48 7390 -7.42 peak
2 * 2400.000 36.37 10.93 47.30 5390 -6.60 AVG
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High Channel (Vertical):

1000 dBu¥/m

EMITEK

. 2. —
N
Fil
AR
o 7 X ,
40 Z
30
20
10
u-uz-wu.uuu [MHz] 2510.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuVv dB dBuv/m dBuY/im dB Detector
1 2483 500 40.81 11.00 51.81 7390 -2209 peak
2 * 2483.500 27.70 11.00 38.70 5390 1520 AVG
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High Channel (Horizontal):
100.0  dBuV/m

Limit1: —_—
50 Limit2: —
o /‘\
0
(1]
50 ‘J L‘.‘-It A
40 %
30
20
10
0.0
2470000 [MHz] 2510.000
Reading Correct Measure-

No. Mk. Freq. Level Factor ~ment Limit Over

MHz dBuVv dB dBuv/m dBuVv/m dB Detector

1 2483.500 39.25 11.00 20.25 7390 -2365 peak

2 * 2483500 27.40 11.00 38.40 53.90 -1550 AVG
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12. Antenna Port Emission

12.1Test Equipment

Nap‘ne 2l Manufacturer Model | Serial Number | Last Cal. CAL DUE.
Equipment
Spectrum Analyzer Agilent E4407B | MY45107013 | 05/16/2015 | 05/15/2016

12.2Measuring Instruments and setting

The following table is the setting of spectrum analyzer.

Attenuation Auto

RB 100kHz
VB 300kHz
Detector Peak
Trace Max hold

12.3Test Procedures

The conducted spurious emissions were measured conducted using a spectrum analyzer at low, mid, and hi
channels, the limit was determined by attenuation 20dB of the RF peak power output.

12.4Block Diagram of Test setup

EUT Spectrum Analyzer

12.5Test Result

PASS.

(Bluetooth (GFSK, pi/4-DQPSK, 8DPSK) mode have been tested, and the worst result(GFSK) was report as
below.)
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GFSK Mode: Low channel

|Freq/thanne|

Center Freq
12.5156808 GHz

StartFreq
300080006 MHz

Stop Freqg
250080008 GHz

CF Step
2.49700080 GHz
Auto Man

Freq Offset
B.Be0a0000 Hz

Signal Track
30.00000000 MHz On 0ff

Scale Type
Log Lin

i Agilent Freg/Channel

1

Center Freq
125156880 GHz

Start Freq
30.0006800 MHz

Stop Freq
25.0000000 GHz

CF Step
2.49700088 GHz
Auto Man

Freq Offset
f.AEEEE6EE Hz

Start Signal Track
30.00000000 MHz On 0ff

Scale Type
Log Lin
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GFSK Mode: High channel

- Agilent |Freqfthannel

Center Freq
125156606 GHz

StartFreq
3000808068 MHz

Stop Freq
2500806068 GHz

CF Step
2.49700068 GHz
Auto Man

Freq Offset
A.eeEGEE0E Hz

Start Signal Track
30.00000000 MHz On 0ff

Scale Type
oo Lin
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13.Antenna Application

13.1Antenna requirement

The EUT’S antenna is met the requirement of FCC part 15C section 15.203 and 15.240.

FCC part 15C section 15.247 requirements:
Systems operating in the 2402-2480MHz band that are used exclusively for fixed, point-to-point operations
may employ transmitting antennas with directional gain greater than 6dBi provided the maximum peak output

power of the intentional radiator is reduced by 1dB for every 3dB that the directional gain of the antenna
exceeds 6dBi.

13.2Result

The EUT’S antenna is dipole antenna, and the antenna can’t be replaced by the user, which in accordance to
section 15.203, please refer to the internal photos. The antenna’s gain is 2dBi and meets the requirement.

---The End---

TRF No.: FCC 15.247/A Page 119 of 119 Report No.: ES150324246E1 Ver.
1.0



