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1. TEST RESULTS SUMMARY

Table 1 Test Results Summary

Test Items FCC Rules Test Results
20dB bandwidth measurement 15.247 (a) (1) Pass
Carrier frequency separation
15.247 (a) (1) Pass
measurement
Number of hopping channel 15.247 (a) (1) Il Pass
Time of occupancy 15.247 (a) (1) I Pass
Peak output power 15.247 (b) (1) Pass
Band edge compliance
15.247 (d) Pass
measurement
Radiated spurious emission &
15.247 (d) /
Radiated restricted band Pass
15.205 & 15.209
measurement
Conducted emission test for
15.207 Pass
power port
Remark: “ N/A” means “ Not applicable.”
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2. GENERAL INFORMATION

2.1.Report information

2.1.1.This report is not a certificate of quality; it only applies to the sample of the specific
product/equipment given at the time of its testing. The results are not used to indicate
or imply that they are application to the similar items. In addition, such results must
not be used to indicate or imply that SMQ approves recommends or endorses the
manufacture, supplier or use of such product/equipment, or that SMQ in any way

guarantees the later performance of the product/equipment.

2.1.2.The sample/s mentioned in this report is/are supplied by Applicant, SMQ therefore
assumes no responsibility for the accuracy of information on the brand name, model

number, origin of manufacture or any information supplied.

2.1.3.Additional copies of the report are available to the Applicant at an additional fee. No
third part can obtain a copy of this report through SMQ, unless the applicant has

authorized SMQ in writing to do so.

2.2.Laboratory Accreditation and Relationship to Customer

The testing report were performed by the Shenzhen Academy of Metrology and
quality Inspection EMC Laboratory (Guangdong EMC compliance testing center), in
their facilities located at Bldg. of Metrology & Quality Inspection, Longzhu Road,
Nanshan District, Shenzhen, Guangdong, China. At the time of testing, Laboratory is

accredited by the following organizations:

China National Accreditation Service for Conformity Assessment (CNAS) accredits
the Laboratory for conformance to FCC standards, EMC international standards and
EN standards. The Registration Number is CNAS L0579.

The Laboratory is listed in the United States of American Federal Communications
Commission (FCC), and the registration number are 446246 806614 994606(semi

anechoic chamber).
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The Laboratory is listed in Voluntary Control Council for Interference by Information
Technology Equipment (VCCI), and the registration number are R-1974(open area
test site) , R-1966(semi anechoic chamber),C-2117(mains ports conducted
interference measurement) and T-180(telecommunication ports conducted

interference measurement).

The Laboratory is registered to perform emission tests with Industry Canada (IC), and
the registration number is 11177A-1 11177A-2.

TUV Rhineland accredits the Laboratory for conformance to IEC and EN standards,
the registration number is E2024086Z202.

2.3.Measurement Uncertainty

Conducted Emission
9kHz~30MHz 3.5dB

Radiated Emission
30MHz~1000MHz 4.5dB
1GHz~18GHz 4.6dB
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3. PRODUCT DESCRIPTION

3.1.EUT Description

Description
Manufacturer
Model Number

Operate
Frequency
Antenna

Designation

. Tablet
. Shenzhen Skyworth Wireless Technology Limited

. ilium PAD E7 3G

: 2.402GHz~2.480GHz

: PCB Antenna

2dBi

3.2.Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: ZC4E7, filing to comply with

Section 15.207 , 15.209 , 15.247 of the FCC Part 15, Subpart C Rules.

3.3.Block Diagram of EUT Configuration

EUT AC adaptor

Figure 1 EUT setup
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3.4.0Operating Condition of EUT

The transmitter has a maximum peak conducted output power of Basic rate GFSK

modulation and EDR mode 8DPSK modulation. Tests were performed with Basic

rate GFSK modulation and EDR mode 8DPSK modulation.

The Radiated spurious emission measurements were carried out in semi-anechoic

chamber with 3-meter test range, and EUT is rotated on three test planes to find out

the worst emission (X plane).

3.5.Support Equipment List

Table 2 Support Equipment List

Name Model No S/IN Manufacturer
XTAMEN KELI

Adaptor SW-5220 i} ELECTRONICS CO.
LTD

3.6.Test Conditions

Date of test : Oct. 15-Oct 22, 2013
Date of EUT Receive : Oct. 15, 2013

Temperature: 22-24 °C

Relative Humidity: 53-57%

3.7.Special Accessories

Not available for this EUT intended for grant.

3.8.Equipment Modifications

Not available for this EUT intended for grant.
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4. TEST EQUIPMENT USED

Table 3 Test Equipment

No. Equipment Manufacturer Model No. Last Cal. Cal

Interval

SB2603 EMI Test Receiver Rohde & ESCS30  |Jan.21,2013 | 1 Year
Schwarz

SB3321 AMN Rohde & ESH2-75  |Jan.21,2013 | 1 Year
Schwarz

SB2604 AMN Rohde & ESH3-z5  |Jan.21,2013 | 1 Year
Schwarz

SB8501/09 | EMI Test Receiver Rohde & ESU40 May.17, 1 Year

Schwarz 2013

SB8501/04 Bilog Antenna Schwarzbeck VULB9163 |Jan.21, 2013 1 Year

SB3435 Horn Antenna Rohde & HF906 Jan.21,2013 | 1 Year
Schwarz

SB3435/01 | Amplifier(1-18GHz) Rohde & Jan.21,2013 | 1 Year
Schwarz

- Rohde & May.17,
SB3435/02 | Amplifier(18-40GHz) Schwarz 2013 1 Year
SB5392/02 Horn Antenna Amplifier AT4560 May.17, 1 Year
Research 2013

SB3450/01 | SM Semi-anechoic Albatross OX6X6 Oct.12, 2012 | 2 Years
chamber Projects

SB3345 Loop Antenna Schwarzbeck FMZB1516 [(Jan.23,2012 | 2 Years
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5. CONDUCTED DISTURBANCE TEST

5.1.Test Standard and Limit

5.1.1.Test Standard
FCC Part 15 15.207
5.1.2.Test Limit

Table 4 Conducted Disturbance Test Limit

Maximum RF Line Voltage (dBuV)
Frequency :
Quasi-peak Level Average Level
150kHz~500kHz 66 ~ 56 * 56 ~ 46 *
500kHz~5MHz 56 46
5MHz~30MHz 60 50

* Decreasing linearly with logarithm of the frequency

* The lower limit shall apply at the transition frequency.

5.2.Test Procedure

The EUT is put on a table of non-conducting material that is 80cm high. The vertical
conducting wall of shielding is located 40cm to the rear of the EUT. The power line of
the EUT is connected to the AC mains through a Artificial Mains Network (A.M.N.). A
EMI test receiver (R&S Test Receiver ESCS30) is used to test the emissions form
both sides of AC line. According to the requirements in Section 7 and 13 of ANSI
C63.4-2003.Conducted emissions from the EUT measured in the frequency
between 0.15 MHz and 30MHz using CISPR Quasi-Peak and average detector

mode.
The bandwidth of EMI test receiver is set at 9kHz.

5.3.Test Arrangement

The arrangement of the equipment is installed to meet the standards and operating in

a manner, which tends to maximize its emission characteristics in a normal

application. The detailed information refers to test picture.
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5.4.Test Data

The emissions don’ t show in below are too low against the limits. Refer to the test

curves.
Table 5 Conducted Disturbance Test Data
Model No.: E7
Test mode: Charging
Frequency | Correction Quasi-Peak Average
(MHz) Factor Emission Emission
(dB) Reading Level Limits Reading Level Limits
(dBunv) (@BuY) (dBnV) (dBuv) (dBuY) (dBpV)
0.163 9.7 29.2 38.9 65.3 19.7 294 55.3
0.245 9.7 26.2 35.9 61.9 19.5 29.2 51.9
. 0.298 9.7 28.2 37.9 60.3 23.1 32.8 50.3
Hne 0.490 9.7 25.7 354 56.2 22.7 324 46.2
0.542 9.8 29.7 39.5 56 26.0 35.8 46
7.376 10.0 26.4 36.4 60 201 30.1 50
0.165 9.7 26.0 35.7 65.2 15.9 25.6 55.2
0.246 9.7 24.9 34.6 61.9 16.4 26.1 51.9
Neutral 0.306 9.7 23.2 329 60.1 17.5 27.2 50.1
0.554 9.8 26.5 36.3 56 18.9 28.7 46
0.602 9.8 229 327 56 19.3 29.1 46
6.582 10.0 23.9 33.9 60 14.5 24.5 50

REMARKS: 1. Emission level(dBuV)=Read Value(dBuV) + Correction Factor(dB)
2. Correction Factor(dB) =LISN Factor (dB) + Cable Factor (dB)+Limiter Factor(dB)

3. The other emission levels were very low against the limit.

Report No.: WT138003307

Page 13 of 60




Conducted disturbance

EUT: BN:ET

On Cond: Run tesi program
Tezt Spec L

Comment: AC 120vie0H=z

dBuV Mix : 16100 kHz 41.8 dBu¥

T0

60

QP
AV

£0

5

LE.-

=

2

3

.
4
i
{]

wl ﬂm ﬁﬁ

0

10

0.1 1 10

CURRENT FILE: D:'ETALL-I'ETIS&-1ET-CEET LL.GRA.

Conducted disturbance

EUT: MI:ET

Op Cond: Eun test program
Test Soec: N

Comment: AC 120v60H=z

dBu¥ Mix : £54.00 kHz 44.3 dBu¥

30

&0

T

|
ol
‘-\_\-‘—\_

QP
AV

£0

40

e

i ﬂﬁ%h‘h WERUEEN A P A ™

0

10

0
0.1= 1 10

CURRENT FILE: D:ETALL-I'ETIS&-1ET-CEET NLGRA.

30

Report No.: WT138003307

Page 14 of 60




6. RADIATED DISTURBANCE TEST

6.1.Test Standard and Limit

6.1.1.Test Standard
FCC Part 15 15.209
6.1.2.Test Limit
Table 6 Radiated Disturbance Test Limit

FIELD STRENGTHS FIELD STRENGTHS
FREQUENCY
LIMITS LIMITS
MHz
( uV/m) dB (uV/m)
Fundamental 50000 94.0
Harmonics 500 54.0
30 ~ 88 100 40.0
88 ~ 216 150 43.5
216 ~ 960 200 46.0
960 ~ 500 54.0

* The lower limit shall apply at the transition frequency.

* The test distance is 3m.

6.2.Test Procedure

The EUT is placed on a turntable, which is 0.8 meter above ground. The turntable
can rotate 360 degrees to determine the position of the maximum emission level.
EUT is set 3 meters away from the receiving antenna, which is mounted on an
antenna tower. The antenna can move up and down between 1 to 4 meters to find
out the maximum emission level. Broadband antenna is used as a receiving antenna.
Both horizontal and vertical polarization of the antenna is set on test. In order to find
out the max emission, the relative positions of this hand-held transmitter(EUT) was
rotated through three orthogonal axes according to the requirements in Section 8
and 13 of ANSI C63.4-2003.
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Radiated measurements were performed on the frequency range from 30MHz to
25GHz. All readings from 30 MHz to 1 GHz are quasi-peak values with a resolution
bandwidth of 120 kHz , VBW= RBW. All readings above 1 GHz are AV and PK
values, RBW=1MHz and VBW=10Hz for AV value RBW=1MHz and VBW= RBW for
peak value.

Measurements were made at 3 meters

6.3.Test Arrangement

The arrangement of the equipment is installed to meet the standards and operating in
a manner, which tends to maximize its emission characteristics in a normal

application. The detailed information refers to test picture.

6.4.Test Data

The emissions don’ t show in following result tables are more than 20dB below the
limits.

Bluetooth basic rate and Bluetooth EDR mode were tested, below only shows worst
case result of Bluetooth basic rate.

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the resu
It which was

20dB lower than the limit line per 15.31(0) was not reported.
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Table 7 General Radiated Emission Data

Model No.: E7

Test mode: Channel B

Below 1GHz
Correction
Frequency Emission Read Value Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)
Above 1GHz
o Correction o
Frequency Emission Read Value o Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)

REMARKS: 1. Emission level(dBuV/m)=Read Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

3. The other emission levels were 20dB lower than the limit line per 15.31(0) was not reported.
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Model No.: E7

Test mode: Channel M

Below 1GHz
Correction
Frequency Emission Read Value Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)
Above 1GHz
Correction
Frequency Emission Read Value Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)

REMARKS: 1. Emission level(dBuV/m)=Read Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

3. The other emission levels were 20dB lower than the limit line per 15.31(0) was not reported.
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Vertical
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Model No.: E7

Test mode: Channel T

Below 1GHz
Correction
Frequency Emission Read Value Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)
Above 1GHz
o Correction o
Frequency Emission Read Value o Limits
Factor Polarization Note
MHz (dBuV/m) (dBuV) (dBuV/m)
(dB/m)

REMARKS: 1. Emission level(dBuV/m)=Read Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

3. The other emission levels were 20dB lower than the limit line per 15.31(0) was not reported.
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Vertical
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18-26.5GHz

No Peak found in pre-scan, only worst case result is listed in this report.

Hectric Field Strength 18-26.5GHz

80T

70

60 1

50 T

WHMMHUWWJWWHuu%Hllh;H{WW[WMWWWHVdﬂul“’lMl.WlW‘[tH [

. rMhWWWWWWHWH U
i

“li
H'wW“‘HW‘m‘“m'mwMWWIWN”WMMW”HWMllﬂ‘MHNHMIWWMWMMWM‘N\ W

Level in dBuV/m

301

20

10 T T T T T T T T T T T T T } } } }
18 19 20 21 22 23 24 25 26 265
Frequencyin GHz

Report No.: WT138003307

Page 26 of 60




Table 8 Restricted Band Radiated Emission Data

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9 - 410 45-5.15
0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025 -85
417725 - 4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8 - 75.2 1660 - 1710
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2
6.31175 - 6.31225 123-138 2200 - 2300
8.291 - 8.294 149.9 - 150.05 2310 - 2390
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267
12.29-12.293 167.72 - 173.2 3332 - 3339
12.51975 240 - 285 3345.8 - 3358
12.52025 322 -335.4 3600 - 4400
12.57675
12.57725
13.36 - 13.41

Except as shown in table 9 to table 15, all other emission of the above band were
less than the limit 20dB.
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7. 20DB BANDWIDTH MEASUREMENT

7.1.LIMITS OF 20dB BANDWIDTH MEASUREMENT

CFR 47 (FCC) part 15.247 (a) (1) and DA 00-705

7.2.TEST PROCEDURE
The transmitter output was connected to the spectrum analyzer through an attenuator.
The bandwidth of the fundamental frequency was measured by spectrum analyzer

with 30kHz RBW and VBW= RBW. The 20dB bandwidth is defined as the total

spectrum the power of which is higher than peak power minus 20dB.

7.3.TEST SETUP

SPECTRUM
EUT ANALYZER

7.4.Test Data
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Table 9 20dB Bandwidth Test Data Modulation: Basic rate

CHANNEL
FREQUENCY
(MHz)

20dB
BANDWIDTH
(MHz)

results

2402

0.959 Pass

2441

0.957 Pass

2480

0.959 Pass

Agilent Spectrum Analyzer - O

Mach Atten 30 dB

‘Canter Fraq: 2402000000 Gz
ee R vl

BAston: 30 8

Ref 30.00 dBm

Center 2.402 GHz

HRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth

898.50 kHz
3.624 kHz
858.7 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

Agilent Spectrum Arabyzer
10138,30AM0c 25,3013

Ragio Sta: Nene Canter Fraq: 2441000000 G
Trig: Free v

Basion: 30 48

Ref 30.00 dBm

Span 3 MHz

Center 2.441 GHz
Sweep 3.2ms

#Res BWW 30 kHz #VBW 100 kHz

Occupied Bandwidth

895,15 kHz
3.796 kHz
957.0 kHz

Total Power

99.00 %

Transmit Freq Error
-20.00 dB

x dB Bandwidth

OBW Power
x dB

Agilent Spectrum Analyzer - Oczupied W

Center Freq 2.4B0000000 Gl

Ref 30.00 dBm

Center 2.48 GHz

HRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth

894,98 kHz
3802 kHz
958.8 kHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

Frequency

CenterFreq
2441000000 GHz

Span 3 MHz
Sweep 3.2ms

99.00 %
=20.00 dB

132,22 A0 25,3013

Ragio Sta: Nene Frequency

Span 3 MHz
Sweep 3.2ms|

99.00 %
-20.00 dB
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Table 10 20dB Bandwidth Test Data Modulation: Modulation: EDR
CHANNEL

FREQUENCY

20dB
BANDWIDTH

(MHz)

results
(MHz)

2402

1.291 Pass

2441

1.292 Pass

2480

1.295 Pass

Agilent Spectrum Analyzer - Occupied EW

Center Freq 2.402000000 GHz

Ref 30.00 dBm

Center 2.402 GHz
WRes BW 30 kHz #VBW 100 kHz
Occupied Bandwidth

1.1735 MHz

1.833 kHz
1.291 MHz

Total Power

Transmit Freq Error OBW Power

xdB

x dB Bandwidth

1035 52 A0t 28,3013
Ragio Sta: Nene

Frequency
Radio Devics; BTS

CenterFreq
2402000000 GHz|

Sweep 3.2m:

99.00 %
-20.00 dB

Agilent Spectrum Analyzer - Oczupied W

Center Freq 2.4B0000000 GHz

SiFGainLaw © #Atien: 30 d8

Ref 30.00 dBm

Center 2.48 GHz
WRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth
1.1824 MHz

~759 Hz
1.295 MHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

xdB

110385, 20 AMOct 25,3013

Ragio Sta: Nene Frequency

Sweep 3.2ms

99.00 %
-20.00 dB

Report No.: WT138003307

Agilent Spectrum Ansbyzes - Dosupiod BH.

Center Freq 2.441000000 GHz

Canter Fraq: 2441000000
Trig: Free Run

" aasien: 30 48

Ref 30.00 dBm

Center 2.441 GHz
#Res BWW 30 kHz #VBW 100 kHz
Occupled Bandwidth
1.1784 MHz

-1.405 kHz
1.282 MHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

GHz
AvglHold> 10010

103440445128, 2013

Radio Sta: None by

CenterFreq
2441000000 GHz

Sweep 3.2 ms|

99.00 %
=20.00 dB
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8. CARRIER FREQUENCY SEPARATION MEASUREMENT

8.1.LIMITS OF Carrier frequency separation measurement

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.

8.2.TEST PROCEDURES

(@) Connect test port of mobile phone to spectrum analyzer and universal
communication tester.

(b) Set the mobile phone to transmit maximum output power at 2.4GHz and switch off

frequency
hopping function, then set the measured frequency number to two adjacent channels

separately and

test the carrier frequency separation with spectrum analyzer.

8.3.TEST SETUP

SPECTRUM
EUT ANALYZER
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8.4.Test Data

Basic Rate

Frequency

Frequency

frequency

Limit

Result

[GHz ]

[GHz]

separation

[MHz ]

[MHz ]

2.402

2. 403

1. 008

0. 639

Pass

2. 441

2. 442

1. 005

0. 638

Pass

2.479

2. 480

1. 008

0.639

Pass

Marker 1.4 1.008000000 MHz
Hho:

Ref 20.00 dBm

Center 2.403000 GHz
#Res BW 30 kHz

it ow

Avg Type: Log-Pur
AvglHold> 100100

Span 3.000 MHz|
Sweep 4.07 ms (1001 pts)

Marker 1.4 1.008000000 MHz
0.

i Gainit o "

Ref 20.00 dBm

Center 2.479000 GHz
#Res BW 30 kHz

Avg Type: Log-Pur Peak Search

AvglHold> 100100

Marker Defta

Span 3.000 MHz|
7 ms (1001 pts)

Marker 14 1.005000000 MHz
e

Ref 20,00 dBm

Center 2.441000 GHz
#Res BW 30 kHz

o Trig: Free Run
1 garan: 30 48

#VEW 30 KHz

Avg Type: Log-Pur
AvglHold> 100100

Span 3.000 MHz|
Sweep 4.07 ms (1001 pts)
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EDR

Frequency Frequency|frequency [Limit Result
[GHz] [GHz ] separation
[MHz] [MHz]
2. 402 2. 403 1. 002 0. 861 Pass
2.441 2. 442 1. 002 0. 861 Pass
2.479 2. 480 1. 002 0. 863 Pass

Agilent Spectrum Analyzer - Swrpt SA Agilent Spectrum Arabyzer - Swrpt SA

T = 1 5 T T e
Marker 1 A 1.002000000 MH: Avg Typs: Log-Pur Marker 1 A 1.002000000 MHz g Typs: Log-Pur
- AuglHld:> 100160 o
15

rer e Trig:Free Run AvglHold:» 100100
e s ow ~_ BAstten: 30 48

AMkr1 1
Ref 20.00 dBm Ref 20.00 dBm

Center 2.403000 GHz Span 3.000 MHz Center 2441000 GHz Span 3.000 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts) #Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)

Agilent Spectrum Analyzer - Swrpt SA

Marker 1 A 1.002000000 MH Avg Type: Log-Pur
AvgiHald 1001100

Ref 20.00 dBm

Center 2.479000 GHz Span 3.000 MHz|
#Res BW 30 kHz #VBW 30 kHz Sweep 4.07 ms (1001 pts)
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9. NUMBER OF HOPPING CHANNEL

9.1.LIMITS OF 9. NUMBER OF HOPPING CHANNEL

Number of hopping channel should be compliance with the requirements in

part15.247 (a) (1) iii.

9.2.TEST PROCEDURE

(@) Connect test port of mobile phone to spectrum analyzer and universal

communication tester.

(b) Set the mobile phone to transmit maximum output power at 2.4GHz and switch on

frequency

hopping function, then set enough count time (larger than 5000 times) to get all the

hopping frequency

channel displayed on the screen of spectrum analyzer.

(c) Count the quantity of peaks to get the number of hopping channels.

9.3.TEST SETUP

EUT

SPECTRUM
ANALYZER
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9.4.Test Data

Table 11 Hopping channel number Test Data

Hopping numbers

LIMIT

results

79

>15

Pass

Basic

Agilent Spectrum Analyzer - Swept SA

Ref 10.00 dBm

Start 2.40000 GHz
#Res BW 1.0 MHz

MSG

S . 1 1 B C R R E

PHO: Fast () Trig: Free Run
IFGain:Low #Atten: 20 dE

#VBW 3.0 MHz

Avg Type: Log-Pwr TracelDet

Avg|Hold:>100/100

Select Trace
Trace 1

Clear Write

Trace Average

View/Blank
Trace On

Stop 2.48300 GHz
Sweep 1.00 ms (1001 pts)
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EDR

Agilent Spectrum Analyzer - Swept SA
N0 oRe S0 Eac | GORREGE ALIGNAUTO 11;01:34 AMOct 20, 2013
Avyg Type: Log-Pwr TRAS
o) Trig: Free Run Avg|Hold:>100/100
#Atten: 20 dB

Tracel/Det

Select Trace.
Trace 1
Ref 10.00 dBm

Clear Write

Trace Average

View/Blank >
Trace On

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG
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10.TIME OF OCCUPANCY

10.1.LIMITS OF TIME OF OCCUPANCY

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.

10.2.TEST PROCEDURE

(a) Connect test port of mobile phone to spectrum analyzer and universal
communication tester.

(b) Set the mobile phone to transmit maximum output power at 2.4GHz and switch on
frequency

hopping function.

(c) Set the span of spectrum analyzer to 0 Hz, and set the resolution bandwidth to1
MHz and the vedio

bandwidth to 1 MHz, then get the time domain measured diagram. and set sweep
time to 2 times of

one burst occupancy time, and measure the time of occupancy of one burst.

(d) Set the resolution bandwidth to1 MHz and the vedio bandwidth to 3 MHz ,and set
the sweep time to

a period (0.4 seconds multiplied by the number of hopping channels employed), and
count the number

of the bursts.

(e) Calculate the time of occupancy in a period with time occupancy of a burst and

quantity of bursts.
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10.3.TEST RESULTS

Time of Single

Slot [ms]

Numbers
of slots
in a
period

Time of

period [s]

occupied in alLimit [s]

Result

DH1

0. 408

32

0.131

0.4

Pass

DH3

1. 667

16

0. 267

< 0.4

Pass

DHb5

2. 940

13

0. 382

< 0.4

Pass

DH1

Agilent Spectrum Analyzer - Swrpt SA

Marker 1A 408,000 yis

Ref 10.00 dBm

Avg Type: Log-Pur

o Trig: Fras Run
o1

it

Center 2.441000000 GHz
Res BW 1.0 MHz

AVBW 1.0 MHZ

Agilent Spectrum Arabyzer - Swrpt SA

Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Avg Type: Log-Pur

o= Trig: Free Run

#aran: 20 48

#VEW 1.0 MHz

Marker 1 A 1.66740 ms

PNG: Fast ~>
I Gainid e

Ref 10.00 dBm

ilr"!-dw.‘,f

Center 2.441000000 GHz
Res BW 1.0 MHz

AVBW 1.0 MHZ

Avg Type: Log-Pur
Trig: Free Run
samten: 20 48

o iy

Spar
SwEEp 4.200 ms unm pts)

PHO: T

Wi

Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

ilo <DH3 slat png> saved

#VEW 1.0 MHz

Avg Type: Log-Pur
Trig: Free Run
#aran: 20 48

Span 0
Swzzp 3.160 5 unm pts)

DH5

Marker 1 A 2.84000 ms

Ref 10.00 dBm

Avg Type: Log-Pur

e i i N Y S

Center 2.441000000 GHz
Res BW 1.0 MHz

AVBW 1.0 MHZ

Sp
SwEEp 10.00 ms (1001 pts)

Ref 10.00 dBm

uf:, el

Center 2.441000000 GHz
Res BW 1.0 MHz

#VEW 1.0 MHz

Avg Type: Log-Pur
Trig: Free Run
#aran: 20 48

Span
Swzzp 3.160 5 unm pts)

n 0 Hz
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8DPSK

Numbers Time of
Time of Single [|of slots © ? . ..
) occupied in a|Limit [s] |Result
Slot [ms] in a .
] period [s]
period
3-DH1 0.411 31 0.127 < 0.4 Pass
3-DH3 1. 686 15 0. 253 < 0.4 Pass
3-DH5 2. 950 10 0. 295 < 0.4 Pass

3-DH1

Agilent Spectrum Analyzer - Swrpt SA

Marker 1A 411.400 ps

S Trig: Frae Run

Ref 10.00 dBm

[""rm"w."‘ﬁ"“rfff'lT:’*\W"W m |i

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Agilent Spectrum Arabyzer - Swrpt SA

Avg Typs: Log-Pur Aug Type: Lag-Pur

Ref 10.00 dBm

Span 0 Hz
Sweep 2.200 ms (1001 pts)

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

3-DH3

Marker 1 A 1.68600 ms

Ref 10.00 dBm

r#l"'\‘.H'}t.lt‘.h'ﬂ,}':‘*‘ﬁLr’[;"ﬁ,(z

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Avg Typs: Log-Pur Aug Type: Lag-Pur

Ref 10.00 dBm

Il

Center 2.441000000 GHz
Res BW 1.0 MHz

b

Span 0Hz

Sweep 6.000 ms (1001 pts) #VBW 1.0 MHz

3-DH5
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[T ———
Marker 1A 2.95000 ms

WM 1 ig: Frea Run

I Gai v #AGn: 20 4B

Ref 10.00 dBm

hribachieisihunpy,

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz

vg Type: LogPur

Span 0 Hz
Sweep 10.00 ms (1001 pts)

Agilent Spectrum Ansbyzes - Swept S4

Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

PND: Paet v+ TrigiFrea Run
Gainlow | Atten: 20 48

#VEW 1.0 MHz

Aug Type: Lag-Pur

Span 0
Sweep 3160 s (1001 pt:

Hz

s)
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11.PEAK POWER

11.1.LIMITS OF Peak Power

Compliance with part 15.247 (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 watt.

11.2.TEST PROCEDURE

(a) Connect test port of mobile phone to universal communication tester.

(b) Set the mobile phone to transmit maximum output power at 2.4GHz and switch off

frequency hopping function.

(c) Then set the mobile phone to transmit at high, middle and low frequency and

measure theconducted output power separately.

11.3.TEST RESULTS

Measurement Results (Modulation:Basic)

Meas.
Channel |Center Level Limit
Channel No. Freq. [MHz]|(Cond.) |[dBm] Result
[ dBm]
Bottom |0 2402 2.75 < 30 Pass
Middle |39 2441 3.04 < 30 Pass
Top 78 2480 2.70 < 30 Pass
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Agilent Spectrum Analyzer - Swept SA

401670000000 GHz
e rost e Trig: Free Run
B Gy #ASton: 20 8

Ref 10.00 dBm

Center 2.402000 GHz

#Res BW 3.0 MHz #VBW 3.0 MHz

: EEE
Avg Type: Log-Puar TRACE
AvgiHald> 1001100 v

Span 6.000 MHz
Sweep 1,00 ms (1001 pts)

Peak Search

Agilent Spectrum Analyzer - Swept SA

2479688000000 GHz
PO

B Gy #ASton: 20 8

o Trig:Free Run

Ref 10.00 dBm

Center 2.480000 GHz

#Res BW 3.0 MHz #VBW 3.0 MHz

Avg Typs: Log-Pur
AuglHld:> 100160

Span 6.000 MHz
Sweep 1.00 ms (1001 pts)

Peak Search

Marker 1_2.440706000000 GHz
U e run
ey then 2048

Ref 10.00 dBm

Center 2.441000 GHz

#Res BW 3.0 MHz #VEW 3.0 MHz

Aug Type: Lag-Pur Peak Search

AvglHold:» 100100

Mkr1 2.4,

Span 6.000 MHz
Sweep 1,00 ms (1001 pts)
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Measurement Results (Modulation; 8DQPSK)

Channel

Channel
No.

Center
Freq. [MHzZ]

Meas.
Limit
[dBm]

Level
(Cond. )
[dBm]

Result

Bottom |0 2402 1. 36 <21 Pass
Middle |39 2441 1. 64 <21 Pass
Top 78 2480 1.79 <21 Pass

Agilent Spectrum Analyzer - Swept SA

Marker 1_2.401844000000 GHz
PO
it

Lo

Ref 10.00 dBm

Center 2.402000 GHz

#Res BW 3.0 MHz #VBW 3.0 MHz

Avg Typs: Log-Pur
AuglHld:> 100160

Peak Search

Span 6.000 MHz
Sweep 1.00 ms (1001 pts)

o Trig:Free Run

Marker 1_2.479874000000 GHz
ot #Atton 20 48

Ref 10.00 dBm

Center 2.480000 GHz

#Res BW 3.0 MHz #VBW 3.0 MHz

Avg Typs: Log-Pur
AuglHld:> 100160

Peak Search

Span 6.000 MHz

Sweep 1.00 ms (1001 pts)

Agilent Spectrum Arabyzer - Swrpt SA

Marker 1_2.440904000000 GHz
PHO-
i

Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 3.0 MHz

L ow

#VBW 3.0 MHz

Aug Type: Lag-Pur
AvglHold:» 100100

Peak Search

Span 6.000 MHz
Sweep 1.00 ms (1001 pts)
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12.BAND EDGES MEASUREMENT

12.1.Limits of Band Edges Measurement

Below — 20dB of the highest emission level of operating band (in 100kHz resolution
bandwidth).

12.2.TEST PROCEDURE

1. The EUT is placed on a turntable, which is 0.8m above the ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of
maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to
find out the highest emission.

4. Set the spectrum analyzer in the following setting in order to capture the lower and
upper band-edges of the emission:

(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO

(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

5. Repeat the procedures until all the PEAK and AVERAGE versus POLARIZATION

are measured.

12.3.Test Results

The measured plots are attached on the following. Test data shows compliance with

the band edge requirement in part 15.247(d).
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Bluetooth Basic Rate
Low edge

Horizontal

90T

80

FCC Electric Field Strength 2.4GHz Bandedge-PK

FCCPK

(o2}
o
I I
T T

FCC__AV

Level in dBpu
(o]

L2

T T

A
IS
n

30

WMWwwwWWWMWMWWMWMMWMWWWMMMMWMWWMMMWMWWWMWWWWWWWMWWWMWWWWMM |

20
2310 2320

Vertical

©o
o
I I
T 1

©
o
I

T T T T 1
2340 2360 2380 2403
Frequency in MHz

FCC Electric Field Strength 2.4GHz Bandedge-PK

FCC—PK

~
o

92

T T T

o

o
I I
T

FCC AV

Level in dBp
a

.2
T

S
o

30T

WWWWWMwWWWMMMMMMMMMWWWWWWWMMWMWWMWWWMWWWWWWWMMWWWWWWWMWWMMWWMWWWWWWWW |

20+ f
2310 2320

{ { T T T T 1
2360 2380 2403
Frequency in MHz

T
2340
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Upper Edge

Horizontal

90T

80+ Jm

FCC Electric Field Strength 2.4GHz Bandedge-PK

FCCPK

FCC__AV

Level in dBu

N o
o o
=t

30

M W% M by MMWMWWMM mtmmwwww»w it WM%MWM

20
2479

Vertical

80T

2490 2500

Frequency in MHz

2485 2495

FCC Electric Field Strength 2.4GHz Bandedge-PK

FCC PK

o
gk

FCC_ AV

Level in dBp
u
o

30+

iy
o
et
O

2. 483506600 GHz
23.455 dBpu

i ‘M ww»wwwwwmwh nwmw b wm wwmmnwwmMmw\www«uhumww»mwWMMmwwwwmmumwwmww

20
2479

Bluetooth EDR
Low edge

T 1
2490 2495 2500

Frequency in MHz

2485
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Horizontal
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FCC Electric Field Strength 2.4GHz Bandedge-PK

907

80; FCC PK

70‘ "
L (
E 6OH l FCC_ A
g 501 ”

J

i 483359600 GHz
30+ mﬂﬁza By
L i oot bl
22479 | 24‘85 | 24‘90 | 2495 | 25;00
Frequency in MHz
Vertical
FCC Electric Field Strength 2.4GHz Bandedge-PK
90T
80: L FCC PK
o M‘M
§60} ’H FCC_ AV
g 501 ‘
oy
M %483359600 Giiz
30T 24616 dBy
L

2;)479 | 24‘85 | 24‘90 | 2495 | 2500

Frequency in MHz

13. CONDUCTED SPURIOUS EMISSIONS

13.1.Limits of Band Edges Measurement

Below — 20dB of the highest emission level of operating band (in 100kHz resolution
bandwidth).
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13.2.Test Procedure

The transmitter output and CBT output were connected to the spectrum analyzer
through a power divider. The resolution bandwidth is set t0100 kHz. The video
bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the
lowest, middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the

normal

13.3.TEST RESULTS
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Bluetooth Basic

Low channel

Pref

Agilent Spectrum Ansbyzes - Swept S4

Display Line -17.56 dBm
— Trig Frea Run
sacten: 20 08

Ref 10.00 dBm

Center 2.402000 GHz
#Res BW 100 kHz #VEW 300 kHz

Aug Type: Lag-Pur
AvglHold:» 100100

Span 10.00 MHz
Sweep 1,00 ms (1001 pts)

337690000000 GHz
PO Faet o 11
W sin o #Asten: 20 48

Ref 10.00 dBm

g Type: Log-Pur
AvglHald: 511160

3GHz-25GHz

1
+ L
L AT WP VRV (RO IOW VLV TP
b s A SN ot s A1 o 8
Start 30 MHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (1001 pts) -
Dare: 20007 2013 paie7ens
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Bluetooth Basic

Mid channel

Pref

Agilent Spectrum Ansbyzes - Swept S4

Trig: Free Run

Ref 10.00 dBm

Center 2.441000 GHz

#Res BW 100 kHz #VEW 300 kHz

Aug Type: Lag-Pur
AvglHold:» 100100

Span 10.00 MHz
Sweep 1,00 ms (1001 pts)

504010000000 GHz
PO Faet o 11
W sin o #Asten: 20 48

Ref 10.00 dBm

Aug Type: Lag-Pur

AvglHal

ld: 441100

Peak Search

Next Pk Right]
| NextPkLen|

3GHz-25GHz

¢ L
e N O SO O VO
P 11 [ AN L
Nt pitep o m
Start 30 MHz Stop 3.000 GHz. m
#Res BW 100 kHz #VEW 300 kHz Sweep 284 ms (1001 pis)
e €@ o Peak Found i
Dare: 29 00 20 8013
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Bluetooth Basic
High Channel

Pref

Agilent Spectrum Arabyzer - Swrpt SA

480010000000 GHz )
Wsintow HAtien: 20 48

Ref 10.00 dBm

Center 2.480000 GHz

#Res BW 100 kHz #VBW 300 kHz

Aug Type: Lag-Pur
AvglHold:» 100100

Span 10.00 MHz
Sweep 1.00 ms (1001 pts)

30MHz-3GHz

Agllent Spectrum Anabyzer - Swrpt SA

ker 1_2.414910000000 GHz
PO faet Lo Trig:Free Run
st HAtien: 20 8

Ref 10.00 dBm

Aug Type: Lag-Pur Peak Search

AvglHsld: 21160

3GHz-25GHz

J

R VA RN Lshperois] {h e
Kb s il 8
Start 30 MHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (1001 pts), -— - —
Date: 28 arm 013 pa:sacss
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Bluetooth Basic

Bandedge hopping On

Agilent Spectrum Analyzer - Swrpt SA

: v (EETes —
Display Line -17.08 dBm Ava Type: Log-Pur e iplay.
PRI Trig Frea Run  AvglHold> 1001100 e
FGaint o #tion: 20 48 1

Ref 10.00 dBm

Center 2.400000 GHz Span 10.00 MHz}
Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

Funcuon

REBwa—oonuna

Agilent Spectrum Arabyzer - Swrpt SA

Display Line -16.98 dBm

Ref 10.00 dBm

Trig: Free Run
Basion: 20 48

#VBW 300 kHz

Aug Type: Lag-Pur
AvglHold:» 100100

D

i

Display.
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Bluetooth EDR

Low Channel

Pref

Agilent Spectrum Ansbyzes - Swept S4

Display Line -18.23 dBm

SN Trig: Free Run
st ow HAtien: 20 8

Ref 10.00 dBm

Center 2.402000 GHz

#Res BW 100 kHz #VBW 300 kHz

Aug Type: Lag-Pur
AvglHold:» 100100

Span 10.00 MHz
Sweep 1.00 ms (1001 pts)

7690000000 GH.
T tart e Trig: Frea Run
st HAtien: 20 8

Ref 10.00 dBm

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

g Type: Log-Pur
AvglHsld: 5ar160

Stop 3.000 GHz
Sweep 284 ms (1001 pts)

3GHz-25GHz

[ttt s

Report No.: WT138003307

Page 54 of 60




Bluetooth EDR
Mid Channel

Pref

Display Line -17.96 dBm g Type: Lag-Pur
S TrgFreeRun  AvglHeld> 100100
Lo Hian: 20 48

Mkr1
Ref 10.00 dBm

Center 2.441000 GHz

Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz

Sweep 1.00 ms (1001 pts)

30MHz-3GHz 3GHz-25GHz

3 057 CeiZ) "

 Trig: Free Run AvglHeld: 181100 T e

Faen: 20 48 Ref 10 dbm Aee 20 an 9T 130 ms
Ref 10.00 dBm
bt ] o] b s bt artesen busosr’™
ot pulebp A d "’ % r
Start 30 MHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (1001 pts) - -
35 €3 No Peak Found :
pare: 20 ocm 2013
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Bluetooth EDR
High Channel

Pref

Agilent Spectrum Arabyzer - Swrpt SA

Display Line -17.96 dBm g Type: Lag-Pur
WO tar e TrlgiFreeRun  AvglHold>1001100
sacten: 20 48

Mkr1 2.4

Ref 10.00 dBm

Center 2.480000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

= sTaTUS

3GHz-25GHz

414910000000 GHz - g Type: Log Pur Peak Search @ ’
PNO: Pt Ly 1S AvglHald: 18M00
i Bt 20 48 et o e
Ref 10.00 dBm
Next Pk Right
NextPkLen r
“ ngactn [ o™
et bt el i b At m [
Start 30 WMz Stop 3.000 GHz m
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (1001 pts) -
=5 €3 Mo Peak Found
nase: 28 om oty 10:00:06
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Bluetooth EDR
Bandedge

Avg Typs: Log-Pur
AuglHld:> 100160

Aug Type: Lag-Pur
AvglHold:» 100100

Ref 10.00 dBm

2.480000 GHz
#VBW 300 kHz

W 100 kHz #VBW 300 kHz

1 Aigment Compleled

14. ANTENNA REQUIREMENT

According to Section 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.

The EUT has a built in antenna which is integrated inside the enclosure, this is

permanently attached antenna and meets the requirements of this section.

Report No.. WT138003307 Page 57 of 60




