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1 Certificate of Conformity

Product:
Brand:

Test Model:

Sample Status:

Applicant:

Test Date:

Standards:

Mobile Phone

Lenovo

Lenovo A2016b30

Identical Prototype

Lenovo Mobile Communication Technology Ltd.

May 21, 2016 ~ Jun. 21, 2016
FCC Part 22, Subpart H

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch , and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’'s EMC characteristics under the conditions specified in this report.

Prepared by :

Approved by

, Date: Jun. 23, 2016
Amyee Qian / Engineer
Welloi

, Date: Jun. 23, 2016

William Chung / Manager
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2 Summary of Test Results

Applied Standard: FCC Part 22 & Part 2

FCC
Test Item Result Remarks
Clause
2.1046 Effective radiated power PASS Meet the requirement of limit
22.913 (a) P q :

Peak To Average Ratio PASS Meet the requirement of limit.
;21822 Frequency Stability PASS Meet the requirement of limit.
2:1049 Occupied Bandwidth PASS Meet the requirement of limit
22.917b P g '
22.917 Band Edge Measurements PASS Meet the requirement of limit.
;218% Conducted Spurious Emissions PASS Meet the requirement of limit.
21053 Meet the requirement of limit.
2'2 917 Radiated Spurious Emissions PASS Minimum passing margin is

' -15.89dB at 43.58MHz.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Expended Uncertainty

Measurement Frequency (k=2) (¥)
Conducted Emissions at mains ports 150kHz ~ 30MHz 2.44 dB
30MHz ~ 200MHz 2.93 dB

Radiated Emissi to 1 GH
adiated Emissions up to 1 GHz 200MHz ~1000MHz 2.95 dB
~ 2.26 dB
Radiated Emissions above 1 GHz 118(::3|_I|-|ZZ ~];180%|_||_|ZZ 1.94 dB

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level

using a coverage factor of k=2.
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2.2  Test Site And Instruments
Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
EMI Test Receiver |Rohde&Schwarz [ESR7 101494 Apr. 05,16  |Apr. 04,17
Signal and Spectrum | 40 e Schwarz [FSVA40 101094 Apr. 05,16  |Apr. 04,17
Analyzer
Bilog Antenna 1 Teseq CBL 6111D 30643 Jun. 25,15 [Jun. 24,16
Bilog Antenna 2 Teseq CBL 6111D 27089 Jun. 25,15 [Jun. 24,16
Horn Antenna ETS-Lindgren 3117 00062558 May 30,14 |May 29,17
Horn Antenna SCHWARZBECK|BBHA 9170  [BBHA9170147 |Jan. 21,14 |Jan. 20,17
(15GHz-40GH2) T T
Amplifier Burgeon BPA-530 100220 Apr. 05,16 |Apr. 04,17
Pre-Amplifier HP 8449B 3008A00409 |Apr. 24,16  |Apr. 23,17
Pre-Amplifier
(18GHz-40GH?) EMCI EMC 184045 [980102 Nov. 11,15 |Nov. 10,16
GPS Generator+
Antenna TOJOIN GNSS-5000A |E1-010119 Aug. 08, 14 |Aug. 07, 16
3m Semi-anechoic 1o | \NDGREN [om*6m*6m  NSEMC003  |Mar. 12,16 |Mar. 11,18
Chamber
ADT_Radiated
Test Software ADT V7561592 N/A N/A N/A
Power Meter Anritsu ML2495A 1139001 Feb.19,16 Feb. 18,17
Power Sensor Anritsu MA2411B 1126068 Feb.19,16 Feb. 18,17
Power Sensor Keysight U2021XA MY55060016 |May 27,15 |May 26,17
Power Sensor Keysight U2021XA MY55060018 |May 27,15 |May 26,17
Digital Multimeter FLUKE 15B A1220010DG |(Oct. 12,15 |Oct. 11, 16
Humid & Temp .
Programmable Tester Haida HD-2257 110807201 Sep.07,15 Sep. 06,16
Oscilloscope Agilent DS09254A MY51260160 |Nov. 09,15 [Nov. 08,16
Signal Analyzer  |Ronde& FSv7 102331 Nov. 09,15 |Nov. 08,16
Schwarz

Signal Generator Agilent N5183A MY50140980 |Apr. 21,16 |Apr. 20, 17
ESG Vector Signal

9 Agilent E4438C MY49072505 |Sep. 01,15 |Aug. 31,16
Generator
BLUETOOTH
TESTER Rohde&Schwarz |{CBT32 100811 Oct. 12,15 |[Oct. 11, 16

NOTE: 1. The calibration interval of the above test instruments is 12 months and the calibrations

are traceable to NML/ROC and NIST/USA.
2. The calibration interval of the loop antenna is 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
3. The test was performed in HwaYa Chamber 4.
4. The horn antenna and HP preamplifier (model: 8449B) are used only for the measurement of
emission frequency above 1GHz if tested.

5. The FCC Site Registration No. is 460141.
6. The IC Site Registration No. is IC7450F-4.
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3  General Information
3.1

General Description of EUT

PRODUCT Mobile Phone
BRAND Lenovo
MODEL NAME Lenovo A2016b30

POWER SUPPLY

5.0Vdc (adapter or host equipment)

3.8Vdc (battery)

GSM/GPRS GMSK

MODULATION TYPE EDGE GMSK, 8PSK
WCDMA BPSK

FREQUENCY RANGE GSM/GPRS/EDGE 824.2MHz ~ 848.8MHz
WCDMA 826.4MHz ~ 846.6MHz
GSM 1103mW

MAX. ERP POWER EDGE 257mwW
WCDMA 180mw
GSM 245KGXW

EMISSION DESIGNATOR |EDGE 243KG7W
WCDMA 4AM22F9W

ANTENNA TYPE Fixed External antenna with -1.62dBi gain

HW VERSION AL732_MB_PCB_V2.0

SW VERSION A2016b30_ENG_S109_ 1606011240 _MP3V1_8G_LATAM

Refer to note as below

USB cable: non-shielded, detachable, 0.7m
Earphone: non-shielded, detachable, 1.3m

ACCESSORY DEVICE

DATA CABLE

Note:

1. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or User's Manual.

2. There were Sample A and Sample B for this project, the difference is the coulor and configuration, as

below:
SAMPLE | EUT CONFIGURATION INFORMATION
A (Black) LCD panel 1+ Photo Camera 1+ Video Camera 1+ Main Broad 1
B (White) LCD panel 2+ Photo Camera 2+ Video Camera 2+ Main Broad 2

3. For the test results, the EUT had been tested with all conditions. But only the worst case was shown in
test report.

Report No.: RF160512W002-3 7140 Report Format Version: 6.1.1




LIST OF ACCESSORIES:

ACCESSORIES BRAND MANUFACTURER MODEL SPECIFICATION
1/P:100-240Vac, 130mA
AC Adapter 1 Lenovo CHENYANG C-P56
O/P:5.0vdc, 1000mA
1/P:100-240Vac, 130mA
AC Adapter 2 Lenovo Acbel C-P56
O/P:5.0vdc, 1000mA
Battery 1 Lenovo ATL BL253 Rating: 3.8Vdc, 2000mAh
Battery 2 Lenovo VK BL253 Rating: 3.8Vdc, 2000mAh
0.7m non-shielded cable
USB Cable 1 Lenovo FUKANGYUAN F16W-05100070L
w/o core
0.7m non-shielded cable
USB Cable 2 Lenovo LIQI L16W-05100070L
w/o core
1.3m non-shielded cable
Earphone 1 Lenovo TIANZHI TJ101247A
w/o core
1.3m non-shielded cable
Earphone 2 Lenovo LIANYUN TS990B-28AMS05-M
w/o core
LCD Panel 1 HELITAI - QTB4D543 -
LCD Panel 1 TONGXINGDA -- TXDT450SKP-73V6 --
Photo Camera 1 BOLIXIN -- BLX2355H-AL732-F --
Photo Camera 2 HUAQUAN -- G6P2-AL732FHQ --
Video Camera 1 QUNHUI -- SHT6029B1S-1P0JO --
Video Camera 2 HUAQUAN -- G7B5-AL732BHQ --
Main Broad 1 HUASHEN -- AL732_MB_PCB_V2.0 --
Main Broad 2 YILIANDA - AL732_MB_PCB_V2.0 -
BT/WLAN Module | MTK - MT6625L -
WWAN Module N/A - N/A -
Report No.: RF160512W002-3 8/40 Report Format Version: 6.1.1




3.2 Configuration of System Under Test
FOR RADIATION EMISSION TEST

—0

EUT (Powered from AC Adapter)

Earphone Zzz
220

Universal Radio
Communication
Tester

Test table

*Kept in a remote area

FOR E.R.P. TEST

EUT (Powered from battery)

&

i

222

Universal Radio
Communication
Tester

Test table

*Kept in a remote area

3.2.1 Description Of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the
tests.

NO.| PRODUCT BRAND MODEL NO. SERIAL NO. FCC ID
1 DC source | LONG WEI PS-6403D 010934269 N/A
2 PC HP A6608CN 3CR83825X3 N/A
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 |DC Line: Unshielded, Detachable 1.0m
2 |AC Line: Unshielded, Detachable 1.5m
NOTE:

1. All power cords of the above support units are non shielded (1.8m).
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3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between

available modulations, data rates, XYZ axis and antenna ports

The worst case was found when positioned on Z-plane. Following channel(s) was (were) selected for the final
test as listed below:

Test results are presented in the report as below.

Test Mode Test Condition
A Power from adapter
B Power from battery
GSM MODE
EUT
Configure Test Item Available Channel | Tested Channel Mode
Mode
A ERP 128 to 251 128, 190, 251 GSM
B Frequency Stability 128 to 251 190 GSM
A Occupied Bandwidth 128 to 251 128, 190, 251 GSM, EDGE
A Band Edge 128 to 251 128, 251 GSM, EDGE
A Peak To Average Ratio 128 to 251 128, 190, 251 GSM, EDGE
A Condcudeted Emission 128 to 251 128, 190, 251 GSM, EDGE
Radiated Emission
A Below 1GHz 128 to 251 128 GSM
Radiated Emission
A Above 1GHz 128 to 251 128, 190, 251 GSM
WCDMA MODE
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
A ERP 4132 to 4233 4132, 4182, 4233 WCDMA
B Frequency Stability 4132 to 4233 4182 WCDMA
A Occupied Bandwidth 4132 to 4233 4132, 4182, 4233 WCDMA
A Band Edge 4132 to 4233 4132, 4233 WCDMA
A Peak To Average Ratio 4132 to 4233 4132, 4182, 4233 WCDMA
A Condcudeted Emission 4132 to 4233 4132, 4182, 4233 WCDMA
Radiated Emission
A Below 1GHz 4132 to 4233 4132 WCDMA
Radiated Emission
A Above 1GHz 4132 to 4233 4132, 4182, 4233 WCDMA
Report No.: RF160512W002-3 10/40 Report Format Version: 6.1.1
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Test Condition:

Test Item Environmental Conditions Input Power Tested By
ERP 23deg. C, 62%RH DC 3.8V from battery Yugiang Yin
Frequency Stability 23deg. C, 62%RH DC 3.8V from battery Yugiang Yin
Occupied Bandwidth 23deg. C, 62%RH DC 3.8V from battery Yugiang Yin
Band Edge 23deg. C, 62%RH DC 3.8V from battery Yugiang Yin
Peak To Average Ratio 23deg. C, 62%RH DC 3.8V from battery Yugiang Yin
Condcudeted Emission 25deg. C, 63.6%RH 5.0Vdc from adapter Yugiang Yin
Radiated Emission 23deg. C, 62%RH 5.0Vdc from adapter Alex Chen

3.4 EUT Operating Conditions

The EUT makes a call to the communication simulator. The communication simulator station system
controlled a EUT to export maximum output power under transmission mode and specific channel frequency

3.5 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC 47 CFR Part 2

FCC 47 CFR Part 22

KDB 971168 D01 Power Meas License Digital Systems v02r05

ANSI/TIA/EIA-603-D

NOTE: All test items have been performed and recorded as per the above standards.
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4 Test Types and Results
4.1  Output Power Measurement

4.1.1 Limits of Output Power Measurement

Mobile / Portable station are limited to 7 watts e.r.p.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RBW and VBW is
1MHz for GSM, GPRS & EDGE, 5MHz for WCDMA mode.

b. Substitution method is used for E.l.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to
4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

c. The substitution horn antenna is substituted for EUT at the same position and signals generator export
the CW signal to the substitution antenna via a tx cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value" of step b. Record the power level of S.G

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.l.LR.P power -
2.15dBi.

Conducted Power Measurement:

The EUT was set up for the maximum power with GSM, GPRS & WCDMA link data modulation and link
up with simulator. Set the EUT to transmit under low, middle and high channel and record the power
level shown on simulator.

Report No.: RF160512W002-3 12740 Report Format Version: 6.1.1
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4.1.3 Test Setup

EIRP/ ERP MEASUREMENT:

Radio absorbing material  gpielded Case Ground Plane

Spectrum

1
L lo oo o
©C 0O 0C¢C

For the actual test configuration, please refer to the attached file (Test Setup Photo).

CONDUCTED POWER MEASUREMENT:

COMMUNICATION

SIMULATOR EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.1.4 Test Results

CONDUCTED OUTPUT POWER (dBm)

Band GSM850
Channel 128 190 251
Frequency (MHz) 824.2 836.6 848.8
GSM 33.08 33.10 33.01
GPRS 8 33.07 33.09 33.01
GPRS 10 32.19 32.26 32.15
GPRS 11 30.33 30.32 30.19
GPRS 12 29.20 29.27 29.18
EDGE 8 (MCS1) 26.61 26.68 26.58
EDGE 10 (MCS1) 25.51 25.56 25.46
EDGE 11 (MCS9) 23.43 23.47 23.34
EDGE 12 (MCS9) 22.30 22.31 22.22
Band WCDMA V
Channel 4132 4182 4233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 23.34 23.25 23.39
HSPA
HSDPA Subtest-1 22.40 22.41 22.48
HSDPA Subtest-2 22.38 22.39 22.47
HSDPA Subtest-3 21.94 21.88 21.98
HSDPA Subtest-4 21.93 21.86 21.96
HSUPA Subtest-1 20.41 20.37 20.44
HSUPA Subtest-2 20.38 20.32 20.43
HSUPA Subtest-3 21.40 21.35 21.47
HSUPA Subtest-4 20.86 20.80 20.93
HSUPA Subtest-5 22.39 22.33 22.42
Report No.: RF160512W002-3 14/ 40 Report Format Version: 6.1.1




ERP POWER (dBm)

GSM
Frequency LVL Correction Polarization
Channel (MH2) (dBm) Factor(dB) ERP(dBm)| ERP(mW) (HIV)
128 824.2 -12.64 33.56 18.77 75.32 H
189 836.4 -12.92 33.63 18.56 71.76
251 848.8 -12.07 33.57 19.35 86.06 H
128 824.2 -1.66 34.24 30.43 1103.06 \Y
189 836.4 -2.49 34.59 29.95 987.64 \Y
251 848.8 -2.99 34.62 29.48 887.77 \Y
EDGE
Frequency LVL Correction Polarization
Channel (MH2) (dBm) Factor(dB) ERP(dBm)| ERP(mW) (HIV)
128 824.2 -19.13 33.56 12.28 16.90 H
189 836.4 -19.45 33.63 12.03 15.96
251 848.8 -19.34 33.57 12.08 16.14 H
128 824.2 -7.99 34.24 24.10 256.80 V
189 836.4 -8.84 34.59 23.60 228.88 \Y
251 848.8 -9.22 34.62 23.25 211.49 \Y
WCDMA
Frequency LVL Correction Polarization
Channel (MH2) (dBm) Factor(dB) ERP(dBm)| ERP(mW) (HIV)
4132 826.4 -20.21 33.56 11.20 13.18 H
4182 836.4 -20.63 33.63 10.85 12.16 H
4233 846.6 -20.97 33.57 10.45 11.09 H
4132 826.4 -9.54 34.24 22.55 179.72 Y
4182 836.4 -10.29 34.59 22.15 163.91 \Y
4233 846.6 -10.56 34.62 21.91 155.35 \Y
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4.2  Frequency Stability Measurement

4.2.1 Limits of Frequency Stabiliity Measurement

1.5 ppm is for base and fixed station. 2.5 ppm is for mobile station.

4.2.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the DC input power. The test voltage range is from
minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the =+
0.5°C during the measurement testing. The each temperature step shall be at least 0.5 hours, consider

the EUT could be test under the stability condition.

NOTE: The frequency error was recorded frequency error from the communication simulator.

4.2.3 Test Setup

Communication
Simulator

DC Power Supply

EUT

Oven Room

Antenna

External Power Source
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16 /40

Report Format Version: 6.1.1




4.2.4 Test Results

FREQUENCY ERROR VS. VOLTAGE

FREQUENCY ERROR (ppm)

Voltage Limit

(Volts) (ppm)
GSM EDGE | WCDMA

3.8 0.0030 0.0032 0.0030 2.5

3.6 0.0029 0.0025 0.0028 2.5

4.35 0.0031 0.0030 0.0029 2.5

NOTE: The applicant defined the normal working voltage of the battery is from 3.6Vdc to 4.35Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

FREQUENCY ERROR (ppm)

Voltage Limit

(Volts) GSM EDGE | WCDMA (ppm)
-30 0.0098 0.0070 0.0081 25
-20 0.0090 0.0057 0.0059 25
-10 0.0077 0.0088 0.0114 25
0 0.0069 0.0080 0.0098 25
10 0.0051 0.0057 0.0056 25
20 0.0073 0.0105 0.0063 25
30 0.0091 0.0056 0.0089 25
40 0.0090 0.0096 0.0097 25
50 0.0055 0.0074 0.0077 25
60 0.0101 0.0060 0.0086 25
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4.3.2 Test Setup

4.3  Occupied Bandwidth Measurement
4.3.1 Test Procedure

Communication
Simulator

The EUT makes a call to the communication simulator. All measurements were done at low, middle and high
operational frequency range. The communication simulator station system controlled a EUT to export

maximum output power under transmission mode and specific channel frequency. Use OBW measurement
function of Spectrum analyzer to measure 99 % occupied bandwidth.

Power Splitter

| |: Spectrum Analyzer

EUT

?

10dB Attenuation
PAD

Report No.: RF160512W002-3
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4.3.3

Test Result

Channel

Frequency

99% Occupied
Bandwidth (kHz)

Channel

(MHz)

GSM

EDGE

FREQ.

99% Occupied Bandwidth
(MHz)

(MHz)

WCDMA

128

824.2

243.00

243.00

4132

826.4

4.21

190

836.6

243.00

243.00

4182

836.6

4.21

251

848.8

245.00

242.00

4233

846.6

4.22

SPECTRUM PLOT OF WORST VALUE

[T1] MP MAXH m RBW 3 kH: [T1] MP MAXH [
VEW 10 iz 25.41 dBm VBW 10 kHz 2236 dBm
. Att SWT 105 467 ms. 848.82 WHz 347, RE1347 0Bm Att SWT 105,467 ms 82421 MHz
Offset 14.7 dB L d 245.00 kHz Offset 147 dB OBW 243.00 kHz
Temp 1 [T1 0BW] 1 Temp 1 [T1 OBW]
5 m T 2284dBm
g ¢ 5463 iz i §2¢ 08 WHz
W T Temp 2 [T1 OBA] Temp 2 [T OBW]
T 12.29 dBm 3.33dBm
843.92 MHz LYel 82432 MHz
J N VAl ™
/ h / 4
/ %, a i,
MM WL I .JMI"H KW»mn. .
v " v B
. W
T o :,-> i e )
65 . ( e 5. ; ; (_ i
Hz/ Span 1 MHz er 824, KHz/ Span 1 MHz
RBW 100 kHz m) A m
VBW 300 kHz 19.87 dBm
287 Att 20 dB SWT 1ms 5 MHZ
Offset 14.7 dB 0BW 422 MHz
Temp 1 [T1 OBW]
T T2 9.18 dBm
844,48 MHz
Temp 2 [T1 OBW]
9.69 dBm
\ 843.70 MHz
WV‘W \A«w"\/\w\ -
T T mm =
r 8456 I Span 10 MHz
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CHANNEL

Frequency

26dB Bandwidth (kHz)

(MHz)

GSM

EDGE

CHANNEL

Frequency

26dB Bandwidth (MHz)

(MHz)

WCDMA

128

824.2

321.75

318.73

4132

826.4

4.89

190

836.6

320.54

319.94

4182

836.4

4.90

251

848.8

315.41

316.05

4233

846.6

4.86

SPECTRUM PLOT OF WORST VALUE

GSM EDGE

REW 10 kHz
VBW 30 kHz

RBW 10 kHz

[TIIMPVEW  yorker 1 1] [TIMPVEW  yoer 1 [T1)

VBW 30 kHz -1.54 dBm

247 RE1347 dBm Att 3048 SWT 96 ms 40379 Hz | o, Ref347 diim Att 3048 SWT 9.6 ms 836.242052 MHz
30-L_oOffEst147 98 Deta 2 [T1] Offset14.7 dB Dekta 2(T1]

o 0.0048

/J(W % 321754000 kHz D1 24 46 dPi — 319.837000 kiiz

2331 dBm IJ,/

V"\'L\
£53 (@)
T T T - &/ 05
Center 8242 Hz 100 kiz/ Span 1 MHz ° T T |
Center 836.4 MHz 100 kHz! pan 1 MHz
REW 100 kHz TOHPVEW et m)
VBW 300 kiiz 532dBm
267 Ref247dBm Alt 20 dB SWT 1.267 ms 833.943843 MHz
Offset 14.7 dB Deta 2 [T1]
T 175 dFm 0.00 d8
’)‘,-WVVMV\«‘W\IM 4.902227 MHz
02 -8.32 4R,
WM wv
753

T T T
Center 236.4 MHz 1 WHz/ Span 10 MHz
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4.4 Band Edge Measurement
4.4.1 Limits of Band Edge Measurement

Power of any emission outside of the authorized operating frequency ranges must be attenuated below the
transmitting power (P) by a factor of at least 43 + 10 log(P) dB. In the 1 MHz bands immediately outside and
adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of
the fundamental emission of the transmitter may be employed.

4.4.2 Test Setup

Communication ]
Simulator Power Splitter | |: Spectrum Analyzer
10dB Attenuation
EUT PAD

4.4.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 1.5MHz. RB of the spectrum is
3kHz and VB of the spectrum is 10kHz (GSM/EDGE).

c. The center frequency of spectrum is the band edge frequency and span is 10MHz. RB of the spectrum is
100kHz and VB of the spectrum is 300kHz (WCDMA).

d. Record the max trace plot into the test report.
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4.4.4 Test Results

GSM

CHANNEL

[128

CHANNEL

[251

N
A

D1 -1300 dBr ]

753

T
Center 324 MHz 150 kHz/

T
[6UREAU ]
Span 1.5 MHz

Offset 14.7 4B

RBW 10 kHz MIMPVER et ) RBW 10 khz TIUPVER e g
VBW 30 kHz 2261 dBm VBW 30 kHz 2065 dBm
267 Re247 dBm Att 20 B SWT14.4ms 523.979000 MHz 7. Ref247 dBm Att 20 dB SWT 144 ms 548.016500 MHz
Offset 14.7 4B

ot

fJ

\

D1 1300 iy

[

, I

K

) /

\

Sy

b,

ol

oy

i
BT ey

T
Center 348 MHz

150 kHz/

. 3
[BuREAU]
Span 1.5 WHz

EDGE

CHANNEL

[128

CHANNEL

[251

T
Span 1.5 MHz

[eurEAU ]
VERITAS

RB‘«':/ 10 kHz [T1] MP VEW Marker 1 T1] RB\":I 10 kHz [T1] MP VEW Warker 1[T1]

VB 30 Kz _30.92 dBm VEW 30 Kz 3537 dBm

a7 RET247 8B Att 2048 SIWT 14.4 ms 620971500z | 55 Re1247d0m Att 208 SWT 14.4 ms £48.021000 MHz
Offset 14.7 dB Offset 14.7 dB
A, A
- D1 1300 dEm /J \\ - D1 -12.00 dRm /If LY M
w“/ \\M m(f \m
" A
; MW ) V\WW
; .
753 T 753
Center 824 MHz 150 kHz/

T
Center 848 MHz

150 kHz/

! ! [surcaul
Span 1.5 iz

WCDMA

CHANNEL

{4132

CHANNEL

{4233

753+

T
Center 824 MHZ 1 W/

T
Span 10 MHz

[eurEAU ]
VERITAS

REW 100 Kz MIAVVEN ey RBU 100 iz TOAVVEW et
VBW 300 kiz 1272 d8m VB 300 kHz 1357 dBm
47 Rer247 dBm Att 2008 SWT 1 ms 524000000 iz |, ;_ Ref2¢7dm Att 2008 SWT1ms 349.000000 Wz
Offset 14.7 dB Offset 14.7 dB

ST

D1 1.0 dEm

T
Center 848 MHz

1 MHz/

! [surcaul
Span 10 WHz
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4.5 Peak To Average Ratio

45.1 Limits of Peak To Average Ratio Measurement

In measuring transmissions in this band using an average power technigue, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB

4.5.2 Test Setup

COMMUNICATION
SIMULATOR POWER SPLITTER I SPECTRUM
ANALYZER
10dB ATTENUATION
PAD
EUT

4.5.3 Test Procedures

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1%.
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4.5.4 Test Results

e
B Crvighe Soecmam drudyaes - P St CCTF

Canter Frog: £36,800000 MHz R
Trig: Froe Run Counts:7.51 MAGD Mpe
Aten: 30 9B

Center Freq 836.400000 MHz

miGaaLow
Average Power

Center Freq
836 400000 MMz

23.24 dBm
11.56 % at 0dB

9.44 dB
9.44 dB
9.44 dB
11.70 dB
3494 dBm

Freq Offset

0.001 % OHz

"0dB
Info BW 1,0000 MHz

Average Power

14.10 dBm

—
[ ey e —

Center Froq 836.400000 MHz

Peak To Average Ratio Peak To Average Ratio
Channel Fretl\q/lu:ncy (dB) Channel Fre&u:ncy (dB)
(MHz) GSM EDGE (MHz) WCDMA
189 836.4 9.44 11.25 4182 836.4 2.66
SPECTRUM PLOT OF WORST VALUE
GSM EDGE

W Gaindow

11.70 % at 0dB

70 dBm

0.01 %]

W1

Carntar Freq: B36.400000 MHz
¥ Trig: Free Run
#Atten: 10 8

Counta:B.T1 MA0.0 Mpt

Center Freg|
36400000 Miz

0000 MHz

Conter Freq: £18,600000 MHz Radio 5ud: None
Trig: Free Run Cownts:4.37 M10.0 Mpt

M GainLow  SADen: 20 48

Average Power

22.61dBm
55.12 % at 0dB

0.0001 9
Peak

0.001 %
3.03dB
2564 dBm

Info BW 5.0000 MHz
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46.1

4.6.2 Test Setup

4.6 Conducted Spurious Emissions

Communication
Simulator

Limits of Conducted Spurious Emissions Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

Power Splitter

| I: Spectrum Analyzer

EUT

T

10dB Attenuation
PAD

4.6.3 Test Procedure

The EUT makes a phone call to the communication simulator. All measurements were done at low,
middle and high operational frequency range.

Measuring frequency range is from 9 kHz to 9GHz. 20dB attenuation pad is connected with spectrum.
RBW=1MHz and VBW=3MHz is used for conducted emission measurement.
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4.6.4 Test Results

GSM

CHANNEL 189

FREQUENCY RANGE : 30MHz~1GHz

FREQUENCY RANGE : 1GHz~3GHz

IR oy Spermm dnsbiw - Svepi S0

Avg Type: Log-Pwr
Avgiold:> 106100

Marker 1 750.843042
Trig: Free Run

i L
#Anen: 30 4B

1 Cusin-L cow

Start 30.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz

s 3 No Peak Found

Next Pk Left

Keysght Spertrum Anshyrer - St —

Marker 1 2.509175458773 GHz Peak Search
PR bt Ly

A GasinL o

Avg Type: Log-Pwr

Trig: Fres Run AvgiHoid:> 100100

shnen: 10 4B

Next Pk Right

Next Pk Left

Marker Delta

MEr—RefLvi,

Start 1.000 GHz
#Res BV 1.0 MHz

p 3.000
#VBW 3.0 MHz Sweep 2.567 ms (20000 pis)

=

FREQUENCY RANGE : 3GHz~7GHz

FREQUENCY RANGE : 7GHz~9GHz

Avg Type: Log-Pwr
Trig: Free Run AvgiHold: S5r100

T Pt Ly,
F Guain L ow sArien: 10 4B

Start Hz

Hz
#Res BW 1.0 MHz #VBW 3.0 MHz

Sweep £.000 ms (20000 pt

Next Pk Right

Next Pk Left

Marker Delia

e =y

Ma:er 1 7.238711935597 GHz
T ten o Trig: Fres Run
wAnen: 10 48

Avg Type: Log-Pwr
AvglHold:> 106r100
W asin Lo

Mir1

#VBW 3.0 MHz

.00
Sweep 4.000 ms (20000
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EDGE
CHANNEL 189
FREQUENCY RANGE : 30MHz~1GHz FREQUENCY RANGE : 1GHz~3GHz

Keyugha Spertrum hnsyrer - eyt W = | e =]
Marker 1 816321316066 MHz Avg Type: LogPwe FeakSearch ||| yoricer 1 2.000995049752 GHz v Typa: LogPur T
- AgiHold:» 106100 o Trig: Fres Run Avgiiold:>100/100
NextPeak
Next Pk Right
Next Pk Left
Mir—RefLwl
Start 30.0 MHz Stop 1.0000 GHz | Stop 3.000 GHz
#Res BIW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (20000 pts) #Res BW 1.0 MHz SVEW 3.0 MHz Sweep 2,667 ms (20000 pis)
o ~
FREQUENCY RANGE : 3GHz~7GHz FREQUENCY RANGE : 7GHz~9GHz
I Crreg Tpveiom Ansiee - S 24 - Copigt St Amio - 3arpt 2
Marker 1 4986099304965 GHz Avg Type: Log-Pwr : Marker 1 7.342417120856 GHz g Type: Log-Par
e Trig: Free Rum AviHold: 68100 THO: Avgold: 64100
A Gasin L cw SAnen: 10 4B - SAmen: 10 4B
_— Mkr .
Rof Offsot 14 48 Reef Offet 1
Ref 14.00 dBm Ref 14.00 dBm
Next Pk Right
Next Pk Left
Mir—RefLvi
Start 3.000 GHz Stop 7.000 GH: Stop 0.000 GHz |
#Res BN 1.0 MHz #VBW 3.0 MHz Sweep 8.000 ms (20000 pts) SVEW 3.0 MHz Sweep 4,000 ms (20000 pis)
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WCDMA

CHANNEL 4182

FREQUENCY RANGE : 30MHz~1GHz

FREQUENCY RANGE : 1GHz~3GHz

BB oo Spermam heabow - et 20

Avg Type: Log-Pwr
AvgiHold:> 106100

Marker 1 762.774638732 MHz

Trig: Free Run

PO b .
#Anen: 20 4B

i Guain-L oo

Rl 1448
Ref 24.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz

54 €30 Feak Found

s

Peak Search

NextPeak|

Next P Right

Next Pk Left

Marker Delta

Mir—RefLvi

B g Spmstrm dmas - Syt 14

Marker 1 2.582479123956 GHz
WGainow *

Avg Type: Log-Pwr

Trig: Free fun Avpikiold:> 100/100

#Anen: 20 4B

L 1448
Ref 24.00 dBm

Start 1.000 GHz o
#Res BW 1.0 MHz Sweep 2.667 m:

=3

#VBW 3.0 MHz

FREQUENCY RANGE : 3GHz~7GHz

Spertnum hnsyes - Srapt S
Avg Type: Log-Pwr

Maer 1 5.617130856543 GHz
oy AvgiHold: 441100

AT Trig: Fres Run
AF Gain Lo EAnen: 20 4B

Mk

Start 3.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz Sweep 8.000 ms (20000 pis)

Stop 7.000 GHz |

Peak Search

Next Peak|

Next P Right

Next Pk Left

Marker Delia

MEr—-RefLvl

FREQUEN_CY RANGE : 7GHz~9GHz

-
Marker 1 7..

Avg Type: Log-Pwr e D]
AvgiHold: TH 100

Mk NextPeak

916445822 GHz
P fua o
A Gain L ow

Trig: Free Run
SAnen: 20 4B

Marker Delta

MEr—RefLv

9.000 GHz |

Start 7.000 GHz .
Sweep 4.000 ms (20000 pis)

#Res BW 1.0 MHz #VBW 3.0 MHz
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to —13dBm.

4.7.2 Test Procedure

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8m height of Turn Table, rotated the table around 360 degrees to search the maximum radiation power
and receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m to
4m to find the maximum polar radiated power. The “Read Value” is the spectrum reading the maximum
power value.

b. The substitution horn antenna is substituted for EUT at the same position and signals generator export
the CW signal to the substitution antenna via a TX cable. Rotated the Turn Table and moved receiving
antenna to find the maximum radiation power. Adjust output power level of S.G to get a Value of
spectrum reading equal to “Read Value “ of step a. Record the power level of S.G

c. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.

d. E.R.P power can be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power =
E.I.R.P power - 2.15dBi.

NOTE: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1IMHz/3MHz.

4.7.3 Deviation from Test Standard
No deviation.
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4.7.4 Test Setup

Radio absorbing material gpielded Case Ground Plane

Spectrum

I
o lo oo o0
O O Q0 C

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.7.5 Test Results

BELOW 1GHz WORST-CASE DATA

GSM:
0 Level (dBm/m} Date: 2016-05-23
-10 FEGEPart 22
-20
30| H
40
50 3
60 . ] ] )
70 5 4
20
-90
-100
30 224, 418. 612, B806. 1000
Frequency (MHz)
Condition: FCC Part 22 3m EIRP_26M-1GHz-20168585-EMCS135+3143B-FCC Horizontal
EUT Lenovo 2816b38
Mode G5M 858
Test By Alex Chen
Remark IMEI 861826038080312/328
Read Limit  Owver
Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 43.588 -31.21 -48.15 -13.88 -18.21 8.94 Peak Horizontal
2 187.688 -53.42 -48.638 -13.88 -48.42 -12.74 Peak Horizontal
3 162.898 -63.20 -49.83 -13.88 -55.28 -15.37 Peak Horizontal
4 257.958 -65.28 -49.39 -13.88 -52.28 -15.89 Peak Horizontal
5 357.868 -71.98 -68.11 -13.88 -58.98 -11.87 Peak Horizontal
6 574.17@ -71.89 -61.96 -13.88 -58.89 -9.13 Peak Horizontal
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Level {dBm/m}

Date: 2016-05-23

1]
-10 FEEPart22
-20
1
-30
40
23
-50
60 -
4 5 o
-70 T
-0
a0
100
30 224, 418, G612, 806, 1000
Frequency (MHz)
Condition: FCC Part 22 3m EIRP_26M-1GHz-28160585-EMC9135+3143B-FCC Vertical
EUT Lenovo 2016b38
Mode G5M 858
Test By Alex Chen
Remark IMEI 86l026030808312/320
Read Limit Ower
Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 43.588 -28.89 -26.25 -13.88 -15.89 -2.64 Peak Vertical
2 79.478 -48.82 -37.49 -13.88 -35.82 -18.53 Peak Vertical
3 185.668 -49.87 -37.65 -13.88 -36.87 -11.42 Peak Vertical
4 152.298 -68.70 -55.82 -13.88 -55.7@ -12.88 Peak Vertical
5 359.888 -69.97 -58.89 -13.88 -56.97 -11.88 Peak Vertical
6 576.118 -67.20 -59.88 -13.88 -54.28 -7.32 Peak Vertical
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ABOVE 1GHz DATA
GSM:

Level {dBm/m) Date: 2016-05-21

0

M
fus)
1]
el

f
Mo
[

-10

-20

-30

40 |

50 -

-60

-70

-80

-90

-100
1000 4600, 8200. 11800, 15400. 19000

Freguency (MHz)

Condition: FCC Part 22 3m EIRP_1G-18G-_20168505-EMCO12645B+3117-FCC Horizontal

EUT 1 Lenovo 2816b38

Mode : GSM 858

FlLan : X-Plan

Test By : Alex Chen

Remark : IMEI 8618260308068312/328

Read Limit  Over
Freq Level Level Line Limit Factor Remark Pol/Phase

MHz dBm/m dBm dBm/m dB dB/m

1 PP lobb.@88 -43.77 -38.95% -13.88 -38.77 -4.82 Peak Horizontal
2 2512.888 -51.82 -49.43 -13.80 -38.82 -1.59 Peak Horizontal
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Level (dBm/m} Date: 2016-05-21

-
=
bl
[aw]
i)
o
=
+
%]
[ %]

-100
1000 4600, 8200 11800, 15400, 19000

hequency{MHz}

Condition: FCC Part 22 3m EIRP_1G-18G-_208168585-EMCO12645B+3117-FCC Vertical

EUT : Lenoveo 2816b38

Mode : G5M B850

FLan : X-Plan

Test By : Alex Chen

Remark : IMEI 86162c60300868312,/320

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dEBEm/m dBm dBm/m dB dB/m
1 PP leb6.00@ -41.17 -37.79 -13.88 -28.17 -3.38 Peak Vertical
2 2512 .@8@ -52.22 -52.18 -13.88 -39.22 -8.12 Peak Vertical
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EDGE:

Level (dBm/m) Date: 2016-05-21

=
=
M
fur]
3]
el
8

4
M
M

M

-100
1000 4600, 8200, 11800. 15400. 19000

Frequency (MHz)

Condition: FCC Part 22 3m EIRP_1G-18G- 28160585-EMCO12645B+3117-FCC Horizontal
EUT : Lenovo 2816h38

Mode : EdgeB58
PLan : X-Plan
Test By : Alex Chen
Remark : IMEI 86lo26030000312/320
Read Limit  Owver
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP lobb.B08 -48.18 -43.36 -13.80 -35.18 -4.82 Peak Horizontal
P 2512.888 -57.16 -55.57 -13.80 -44.16 -1.59 Peak Horizontal
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Level (dBm/m} Date: 2016-05-21

I
o
3

-10 FE

]

-100
1000 4500. 8200. 11300. 15400. 19000

Frequency (MHz)

Condition: FCC Part 22 3m EIRP_1G-18G-_201685%685-EMCB12645B+3117-FCC Vertical
EUT : Lenovo 2816hL38

Mode : EdgeB56
Flan : X-Plan
Test By : Alex Chen
Remark : IMEI 861026030000312/320
Read Limit  Over
Freq Lewvel Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP loeb6.0@8@ -45.92 -42.54 -13.86@ -32.92 -3.38 Peak Vertical
2 2512.88@ -55.12 -55.0@ -13.8@ -42.12 -8.12 Peak Vertical
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WCDMA:
0 Level {dBm/m) Date: 2016-05-21
-10 FEEPart 22
-20
-30
-40
50 -
1 £
60
-70
-80
-0
-100
1000 4600. 8200. 11800. 15400. 15000
Frequency (MHz)
Condition: FCC Part 22 3m EIRP_1G-18G-_20160585-EMCP12645B+3117-FCC Horizontal
EUT Lenovo 2816b38
Mode WCDMA-Band 5
PLan X-Plan
Test By Alex Chen
Remark IMEI 861026030088312/328
Read Limit Over
Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 l666.888 -59.66 -54.84 -13.88 -46.66 -4.82 Peak Horizontal
2 PP 2512.888 -56.78 -55.11 -13.8@ -43.78 -1.59 Peak Horizontal
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Level {dBm/m) Date: 2016-05-21

3
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Ha
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[an]
i
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-10

-20

-30

-40

-50

-60

-0

-80

90

-100
1000 4600, 8200 11800, 15400, 19000

ﬁequency:HHL}

Condition: FCC Part 22 3m EIRP_1G-18G-_ 28168585%-EMC812645B+3117-FCC Vertical
EUT : Lenovo 20816b38

Mode : WCDMA-Band 5

PlLan : X-Plan

Test By : Alex Chen

Remark : IMEI 8&fle26830008312/3286

Read Limit Owver

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 1666.088 -57.44 -54.86 -13.88 -44.44 -3.38 Peak Vertical
2 PP 2512.888 -55.14 -55.82 -13.88 -42.14 -8.12 Peak Vertical
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5  Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF Lab/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END ---
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