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test procedures and has been in compliance with the applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL (KUNSHAN) INC., the test report shall not be

reproduced except in full.
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SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
3.1 15.247(a)(1) Number of Channels 0O15Chs Pass -
Hopping Channel )
3.2 15.247(a)(1) 02/3 of 20dB BW Pass -
Separation
Dwell Time of Each R
3.3 15.247(a)(1) 00.4sec in 31.6sec period| Pass -
Channel
3.4 15.247(a)(1) 20dB Bandwidth NA Pass -
3.5 15.247(b)(1) Peak Output Power O 1m8 Pass -
3.6 15.247(d) Conducted Band Edges 020dBc Pass -
Conducted Spurious R
3.7 15.247(d) 020dBc Pass -
Emission
Radiated Band Edges and Under limit
3.8 15.247(d) Radiated Spurious 15.209(a) & 15.247(d) Pass 21.41 dB at
Emission 2483.550 MHz
Under limit
3.9 15.207 AC Conducted Emission 15.207(a) Pass 8.31 dB at
0.660 MHz
3.10 15.203 & 15.247(b)| Antenna Requirement N/A Pass -
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1.2

General Description
Applicant

Lenovo Mobile Communication Technology Ltd.
No. 999, Qishan North 2nd Road, Information & Optoelectronics Park, Torch Hi-tech Industry

Development Zone, Xiamen, P. R. China

Manufacturer

Lenovo PC HK Limited

23/F, Lincoln House, Taikoo Place 979 King's Road, Quarry Bay, Hong Kong

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment Lenovo Mobile Phone
Brand Name Lenovo

Model Name Lenovo A6020I137
FCCID YCNA6020L37

EUT supports Radios application

GSM/GPRS/EGPRS/WCDMA/HSPA/HSPA+(16QAM uplink
is not supported)/DC-HSDPA/LTE/

WLAN2.4GHz 802.11b/g/n HT20/

Bluetooth v2.1+EDR/Bluetooth v4.1 LE

Conducted: 868526021058495/868526021058503

IMEI Code Conduction: 868526021058115/868526021058123
Radiation: 868526021058115/868526021058123

HW Version H201

SW Version A6020137_S004 160113 LAS

EUT Stage Identical Prototype

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.
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1.4 Product Specification of EQuipment Under Test

Standards-related Product Specification
Tx/Rx Frequency Range 2402 MHz ~ 2480 MHz
Number of Channels 79
Carrier Frequency of Each Channel | 2402+n*1 MHz; n=0~78
Bluetooth BR(1Mbps) : 11.09 dBm (0.0129 W)

Maximum Output Power to Antenna | Bluetooth EDR (2Mbps) : 11.21 dBm (0.0132 W)
Bluetooth EDR (3Mbps) : 11.52 dBm (0.0142 W)

Antenna Type/Gain PIFA Antenna with gain 0.75 dBi
Bluetooth BR (1Mbps) : GFSK
Type of Modulation Bluetooth EDR (2Mbps) ;| /4-DQPSK

Bluetooth EDR (3Mbps) : 8-DPSK
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1.5 Modification of EUT

No modifications are made to the EUT during all test items.

1.6 Testing Location

Test Site SPORTON INTERNATIONAL (KUNSHAN) INC.

No. 3-2, PingXiang Road, Kunshan, Jiangsu Province, P. R. China
Test Site Location | TEL: +86-0512-5790-0158
FAX: +86-0512-5790-0958
Sporton Site No. FCC Registration No.
THO1-KS 03CHO03-KS CO01-KS 306251

Test Site No.

Note: The test site complies with ANSI C63.4 2009 requirement.

1.7 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

E  FCC Part 15 Subpart C §15.247
E  FCC Public Notice DA 00-705
E  ANSI C63.10-2009

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. FCC permits the use of the 1.5 meter table as an alternative in C63.10-2013 through inquiry
tracking number 961829.

3. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.

SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number 1 70f62
TEL : 86-0512-5790-0158 Report Issued Date : Feb. 03, 2016
FAX : 86-0512-5790-0958 Report Version : Rev. 01

FCC ID : YCNA6020L37 Report Template No.: BU5-FR15CBT Version 1.1



s=amranas. FCC RF Test Report Report No. : FR5D0806-01A

2 Test Configuration of Equipment Under Test
2.1 Descriptions of Test Mode

Preliminary tests were performed in different data rates and recorded the RF output power in the

following table:

Bluetooth RF Output Power
Data Rate / Modulation
Channel | Frequency

GFSK | /4-DQPSK 8-DPSK

1Mbps 2Mbps 3Mbps
Ch00 2402MHz 10.19 dBm 10.25 dBm 10.60 dBm
Ch39 2441MHz 11.09 dBm 11.21 dBm 11.52 dBm
Ch78 2480MHz 10.74 dBm 10.83 dBm 11.18 dBm

Remark:
1. All the test data for each data rate were verified, but only the worst case was reported.

2. The data rate was set in 3Mbps for all the test items due to the highest RF output power.

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction (150 kHz to 30 MHz), radiation (9 kHz to the 10th harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower). Pre-scanned tests, X, Y, Z in three orthogonal panels,
and different data rates were conducted to determine the final configuration (X plane as worst plane)
from all possible combinations, and the worst mode of radiated spurious emissions is Bluetooth

3Mbps mode, and recorded in this report.

b. AC power line Conducted Emission was tested under maximum output power.
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2.2 Test Mode

The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases
Data Rate / Modulation
Test Item Bluetooth BR 1Mbps Bluetooth EDR 2Mbps Bluetooth EDR 3Mbps
GFSK | /4-DQPSK 8-DPSK
Mode 1: CHO0_2402 MHz Mode 4: CHO0_2402 MHz Mode 7: CHO0_2402 MHz
Conducted Mode 2: CH39_2441 MHz Mode 5: CH39_2441 MHz Mode 8: CH39_2441 MHz
Test Cases Mode 3: CH78_2480 MHz Mode 6: CH78_2480 MHz Mode 9: CH78_2480 MHz
Bluetooth EDR 3Mbps 8-DPSK
Radiated Mode 1: CHOO_2402 MHz
Test Cases Mode 2: CH39_2441 MHz
Mode 3: CH78_2480 MHz
AC
N Mode 1 :GSM850 Idle + Bluetooth Link + WLAN Link + Earphone + USB Cable
e (Charging from Adapter)

Remark:

1. For radiated test cases, the worst mode data rate 3Mbps was reported only, because this data rate
has the highest RF output power at preliminary tests, and no other significantly frequencies found in
conducted spurious emission.

2. For Radiated Test Cases, The tests were performance with Adapter, Battery, Earphone, and USB
Cable.
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2.3 Connection Diagram of Test System

<Bluetooth Tx Mode>

<AC Conducted Emission Mode>

EUT

Dipole Antenna
()

=

Bluetooth
Base Station

120 Vac / 60 Hz

EUT (USB Cable) EUT (Adapter)
Bluetooth
Earphone EUT
Notebook

Dipole Antenna

()
WLAN AP
EUT(i&one) d @" g
i Al
System Simulator
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2.4 Support Unit used in test configuration and system

Item |Equipment Trade Name [Model Name|FCC ID Data Cable Power Cord
1. [System Simulator |Anritus MT8820C N/A N/A Unshielded, 1.8 m
Bluetooth )
2. . R&S CBT N/A N/A Unshielded, 1.8 m
Base Station
3. |WLAN AP D-Link DIR-855 KA2DIR855A2 N/A Unshielded, 1.8 m
AC I/P:
Unshielded, 1.8 m
4. |Notebook Lenovo G480 PRC4 N/A
DC O/P:
Shielded, 1.8 m
5. |SD Card Kingstone 4GB N/A N/A N/A
Bluetooth
6. Lenovo LBH505 N/A N/A N/A
Earphone

2.5 EUT Operation Test Setup

For Bluetooth function, the engineering test program was provided and enabled to make EUT connect
with Bluetooth base station to continuous transmit/receive.

For AC power line conducted emissions, the EUT was set to connect with the WLAN AP under large

package sizes transmission.

2.6 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss between EUT
conducted output port and spectrum analyzer. With the offset compensation, the spectrum analyzer

reading level is exactly the EUT RF output level.

Example:
The spectrum analyzer offset is derived from RF cable loss.
Offset = RF cable loss.

Following shows an offset computation example with cable loss 5.5 dB.

Offset(dB) = RF cable loss(dB).

=5.5 (dB)
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3 Test Result

3.1 Number of Channel Measurement

3.1.1 Limits of Number of Hopping Frequency

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

3.1.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.1.3 Test Procedure

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The

path loss was compensated to the results for each measurement.

3. Setto the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

Use the following spectrum analyzer settings: Span = the frequency band of operation; RBW 2

1% of the span; VBW 2 RBW, Sweep = auto; Detector function = peak; Trace = max hold.

5. The number of hopping frequency used is defined as the number of total channel.

Record the measurement data derived from spectrum analyzer.

3.1.4 Test Setup

i

Spectrum Analyzer EUT
3.1.5 Test Result of Number of Hopping Frequency
Test Mode : 3Mbps Temperature : 24~25C
Test Engineer : [Issac Song Relative Humidity : [(49~51%
Number of Hopping | Adaptive Frequency Limits .
: Pass/Fail
(Channel) Hopping (Channel) (Channel)
79 20 >15 Pass
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Number of Hopping Channel Plot on Channel 00 - 78

4 ~RBW 1 MHz
VBW 1 MHz

Ref 15.5 dBm Att 20 dB SWI 500 ns
O ftet 5.% dB J
10
:/"' P VY Al Bl Ak AR =
A
v
E- 10
|- 20
|- 30
|- 40, 3DE
- s0.
- 60.
|- 70.
- s0.
Start 2.4 GHz 4.1 MHz/ Stop 2.441 GHz
Date: 14.DEC.2015 20:13:14
& “RBW 1 MHz
VBW 1 MHz
Ref 15.5 dBm Att 20 dB SWI 500 ns
O ftet 5.% dB |

M A e VY S VO o0 A N \

2L

Start 2.441 GHz 4.25 MHz/ Stop 2.4835 GHz

Date: 14.DEC.2015 20:16:51
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3.2 Hopping Channel Separation Measurement

3.2.1 Limit of Hopping Channel Separation

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.

3.2.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.2.3 Test Procedures

1. The testing follows FCC Public Notice DA 00-705 Measurement Guidelines.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

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

6. Measure and record the results in the test report.

3.2.4 Test Setup

Spectrum Analyzer EUT
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3.2.5 Test Result of Hopping Channel Separation

Test Mode : 1Mbps Temperature : 24~25G
Test Engineer : [Issac Song Relative Humidity : |49~51%
Frequency Frequency Separation (2/3 of 20dB BW)
Channel - Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.002 0.6507 Pass
39 2441 1.008 0.6480 Pass
78 2480 1.008 0.6453 Pass

Channel Separation Plot on Channel 00 - 01

% RBW 30 kHz Delta 2 [T1 ]
VBW 100 kHz -0.02 dB

Ref 15.5 dBm Att 20 dB SWr 5 ns 1. 002000000 MHz

O fFet 5.% dB Marker| 1 [T1 |
l-10 -

. J\f N-\F‘*\‘,‘{A 2| 40108400 Gz
g A .
L N

N N

N

Center 2.4025 GHz 300 kHz/ Span 3 MHz

Date: 14.DEC.2015 19:46:39
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Channel Separation Plot on Channel 39 - 40

* RBW 30 kHz
VBW 100 kHz
SWr 5 ns

&>
Ref 20 dB

15.5 dBm At t

Delta 2 [T1 ]
-0.15 dB

1. 008000000 MHz

Offfet 5.% dB

1 2

Marker| 1 [T1 |

n L ;

440984

oo Gz |

o

2L

TN Y

N,

Center 2.4415 GHz 300 kHz/

Date: 14.DEC.2015 19:47:25

Span 3 Mz

Channel Separation Plot on Channel 77 - 78

* RBW 30 kHz
VBW 100 kHz
SWr 5 ns

&>
Ref 20 dB

15.5 dBm At t

Delta 2 [T1 ]
-0.03 dB

1. 008000000 MHz

Offfet 5.% dB

1 2

Marker| 1 [T1 |

n L7 ,

oo cHz |

478984

5

2L

7 2

™,

Center 2.4795 GHz 300 kHz/

Date: 14.DEC.2015 19:48:04

Span 3 Mz
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Test Mode : 2Mbps Temperature : 24~25C
Test Engineer : [Issac Song Relative Humidity : |49~51%
Frequency Frequency Separation (2/3 of 20dB BW) _
Channel - Pass/Fail
(MHz) (MHz) Limits (MHz)
00 2402 1.008 0.8520 Pass
39 2441 1.008 0.8520 Pass
78 2480 1.002 0.8480 Pass
Channel Separation Plot on Channel 00 - 01
[, O f fet 5. dB l Mar ker| 1 [ Tl‘ ] |
2| 401984p00 GHz “
o /\/f\ *’j\.j\ et /’\\ ’AUW"“
,/N\ 'V\\ .
Date: 14.DEC.2015 19:48:51
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Channel Separation Plot on Channel 39 - 40

Channel Separation Plot on Channel 77 - 78
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