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1 General Description
1.1 Applicant

Lenovo(Shanghai) Electronics Technology Co., Ltd.
NO.68 BUILDING, 199 FENJU RD, Pilot Free Trade Zone, 200131, China

1.2 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 Notebook Computer
Brand Name Lenovo

Model Name Lenovo YB-J912F
FCCID O57YBJ912F

WLAN 2.4GHz 802.11b/g/n HT20/HT40
WLAN 5GHz 802.11a/n HT20/HT40

EUT supports Radios application WLAN 5GHz 802.11ac VHT20/VHT40/VHT80
Bluetooth v3.0+EDR/ Bluetooth v4.0 LE/
Bluetooth v4.1 LE/ Bluetooth v4.2 LE

HW Version Lenovo YB-J912F
SW Version Windows 10

EUT Stage Identical Prototype
Remark:

1. The above EUT's information was declared by manufacturer. Please refer to the specifications or
user's manual for more detailed description.

2. This is a variant report for Lenovo YB-J912F. The product equality declaration could be referred to
Appendix D. Based on the similarity between current and previous project, only the worst case of
Radiated Emission from original test report (Sporton Report Number FR7D2101C) were verified for
the differences.
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1.4 Product Specification of Equipment Under Test

Standards-related Product Specification

Tx/Rx Channel Frequency Range

2412 MHz ~ 2472 MHz

Antenna Type / Gain

For PC Mode:

Ant. 1: PIFA Antenna with gain 2.10 dBi
Ant. 2: PIFA Antenna with gain 3.60 dBi
For Pad Mode:

Ant. 1: PIFA Antenna with gain -0.70 dBi
Ant. 2: PIFA Antenna with gain -0.40 dBi

Type of Modulation

802.11b : DSSS (DBPSK / DQPSK / CCK)
802.11g/n : OFDM (BPSK/ QPSK/ 16QAM / 64QAM)

Ant. 1 Ant. 2
Antenna Function for Transmitter 802.11 big/n v v
802.11 n Vv Vv
MIMO
1.5 Modification of EUT
No modifications are made to the EUT during all test items.
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1.6 Testing Location

Sporton International (Kunshan) Inc. is accredited to ISO 17025 by National Voluntary Laboratory
Accreditation Program (NVLAP code: 600155-0) and the FCC designation No is CN5013.

Test Site Sporton International (Kunshan) Inc.

No.3-2 Ping-Xiang Rd, Kunshan Development Zone Kunshan City Jiangsu
Province 215335 China

TEL : +86-512-57900158
FAX : +86-512-57900958

Test Site Location

Sporton Site No. FCC Test Firm Registration No.

Test Site No.
03CHO04-KS 630927

Note: The test site complies with ANSI C63.4 2014 requirement.

1.7 Applicable Standards

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

U FCC Part 15 Subpart C §15.247

’ FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v04

¢ FCC KDB 662911 D01 Multiple Transmitter Output v02r01.

¢ ANSI C63.10-2013

Remark:

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

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

recorded in a separate test report.
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency and Channel

Frequency Band Channel (Hf—li) Channel l(:lr\llel-?z.)
1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
2400-2483.5 MHz 4 2427 10 2457
5 2432 11 2462
6 2437 12 2467
- - 13 2472
2.2 Test Mode
MIMO Antenna
Modulation Data Rate
802.11n HT40 MCSO
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2.3 Connection Diag

ram of Test System

Report No. : FR7D2101-02C

System BT
Simulator AP router Motebook GPS Station Eaiire
Power E UT
‘ Cradla Earphane iPod WLAN AP Monfor
This example is connection diagram of EUT test configurations.
For detail, please refer o test mode configuration and s etup photographs for each lest item.

2.4 EUT Operation Test Setup

For WLAN RF test items, an engineering test program was provided and enabled to make EUT

continuous transmit/recei

ve.
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3 Test Result
3.1 Radiated Band Edges and Spurious Emission Measurement

3.1.1Limit of Radiated band edge and Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. If the output
power of this device was measured by spectrum analyzer, the attenuation under this paragraph shall
be 30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must also

comply with the limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.1.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.
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3.1.3Test Procedures

1.

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v04.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

7. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

8. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured,;

(2) Set RBW=100 kHz for f < 1 GHz; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold;

(3) Set RBW =1 MHz, VBW= 3MHz for f > 1 GHz for peak measurement.
For average measurement:

«  VBW =10 Hz, when duty cycle is no less than 98 percent.

« VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.
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3.1.4Test Setup

For radiated emissions below 30MHz

| : RX Antenna
[ 3m |
1
EUT
o | T
g0cm 1m

Metal Full Soldered Ground Plane

e ..

Spectrum Analyzer ! Receiver

For radiated emissions from 30MHz to 1GHz

RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

[

Spectrum Analyzer | Receiver
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For radiated emissions above 1GHz

RX Antenna
% L K
Amt. feed
point -
1-4m
— :
[ EUT E'ql Im —h:
T [ ] |
i
1.5m E
. &
Metal Full Soldered Ground Plane

| oo

Spectrum Analyzer | Receiver

3.1.5Test Results of Radiated Spurious Emissions (9kHz ~ 30MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result

came out very similar.

3.1.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix A.

3.1.7Duty Cycle

Please refer to Appendix B.

3.1.8 Test Result of Radiated Spurious Emission (30MHz ~ 10" Harmonic)

Please refer to Appendix A.
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3.2 Antenna Requirements

3.2.1 Standard Applicable

If directional gain of transmitting Antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. The use of a permanently attached Antenna or of an
Antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to

comply with the rule.

3.2.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.2.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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4 List of Measuring Equipment

Calibrati
Instrument Manufacturer | Model No. | Serial No. |Characteristics a :):elon Test Date Due Date Remark
EMI Test Receiver|  Keysight Ngossa | MY964000| 3Hz=8.5CHZM | 4 19 5047 | yun. 20, 2018 | Oct. 18, 2018 | Radiation
23 ax 30dBm (03CHO4-KS)
EXA Spectrum . MY553705 Radiation
Analyzer Keysight N9010A 28 10Hz-44GHz | Oct. 10, 2017 | Jun. 20, 2018 | Oct. 09, 2018 (03CH04-KS)
Loop Antenna R&S HFH2-z2 | 100321 | 9kHz~30MHz | Oct. 22, 2017 | Jun. 20, 2018 | Oct. 21, 2018 (Oggﬂggf’é‘s)
. Radiation
Bilog Antenna TeseQ CBL6111D 44483 30MHz-1GHz | Jan. 29, 2018 | Jun. 20, 2018 | Jan. 28, 2019 (03CHO4-KS)
Double Ridge . . Radiation
Horn Antenna ETS-Lindgren 3117 75957 1GHz~18GHz | Oct. 21, 2017 | Jun. 20, 2018 | Oct. 20, 2018 (03CHO4-KS)
BBHA1702 Radiation
SHF-EHF Horn | Schwarzbeck | BBHA 9170 49 15GHz~40GHz | Feb. 07, 2018 | Jun. 20, 2018 | Feb. 06, 2019 (03CHO4-KS)
. 0.01MHz Radiation
Amplifier Burgeon BPA-530 102219 ~3000MHz Dec. 16, 2017 | Jun. 20, 2018 | Dec. 15, 2018 (03CHO4-KS)
- TTA1840-35- Radiation
Amoplifier MITEQ HG 2014749 18~40GHz Feb. 08, 2018 | Jun. 20, 2018 | Feb. 07, 2019 (03CHO4-KS)
) ) . AMF-7D-0010 Radiation
high gain Amplifier, MITEQ 1800-30-10P 2025788 1Ghz-18Ghz | Apr. 17,2018 | Jun. 20, 2018 | Apr. 16, 2019 (03CHO4-KS)
e . MY532702| 500MHz~26.5G Radiation
Amplifier Keysight 83017A 03 Hz Dec. 16, 2017 | Jun. 20, 2018 | Dec. 15, 2018 (03CHO4-KS)
F1040900 Radiation
AC Power Source Chroma 61601 04 N/A NCR Jun. 20, 2018 NCR (03CHO4-KS)
Turn Table ChamPro | EM1000-T | 060762-T | 0~360 degree NCR  |Jun.20,2018|  NCR Radiation
9 e (03CH04-KS)
AntennaMast | ChamPro | EM 1000-A | 060762-A| 1m~4m NCR Jun. 20, 2018 NCR Radiation
SeY (03CHO04-KS)
NCR: No Calibration Required
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5 Uncertainty of Evaluation

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

41dB

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

41dB

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence
o 4.6 dB
of 95% (U = 2Uc(y))
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Appendix A. Radiated Spurious Emission

2.4GHz 2400~2483.5MHz
WIFI 802.11n HT40 (Band Edge @ 3m)
WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
142 (MHz) |(dBpV/m)| (dB) |(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) (P/A)|(HIV)
2383.06 52.61 -21.39 74 49.85 31.27 5.63 3414 | 104 | 224 P H
2376.56 42.67 -11.33 54 39.91 31.27 5.63 3414 | 104 | 224 A | H
* 2446 100.32 - - 97.44 31.39 5.71 3422 | 104 | 224 P H
* 2450 91.39 - - 88.51 31.39 5.71 3422 | 104 | 224 A | H
802.11n 2498.86 52.94 | -21.06 74 50 31.47 5.77 343 104 | 224 P H
HT40 2484.16 43.89 -10.11 54 40.98 31.44 5.75 3428 | 104 | 224 A | H
CH 09 2388.78 52.85 |-21.15 74 50.04 31.3 5.65 3414 | 346 | 168 P |V
2452MHz 2388.91 43.86 | -10.14 54 41.05 31.3 565 | 3414 | 346 | 168 | A | V
* 2440 107.48 - - 104.6 31.39 5.71 3422 | 346 | 168 P |V
* 2450 101.36 - - 98.48 31.39 5.71 3422 | 346 | 168 A |V
2483.92 60.29 | -13.71 74 57.38 31.44 5.75 3428 | 346 | 168 P |V
2483.51 51.56 -2.44 54 48.65 31.44 5.75 3428 | 346 | 168 A |V
Sporton International (Kunshan) Inc. Page Number : A1 of A5
TEL : +86-512-57900158 Report Issued Date : Jun. 28, 2018
FAX : +86-512-57900958 Report Version . Rev. 01

FCC ID: O57YBJ912F




SPORTON LAG.

FCC RF Test Report

Report No. : FR7D2101-02C

2.4GHz 2400~2483.5MHz
WIFI 802.11n HT40 (Harmonic @ 3m)
WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
1+2 (MHz) (dBuVim)| (dB) [(dBpV/im )| (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|(H/V)
802.11n 4902 4211 -31.89 74 63.25 35.58 7.93 64.65 100 360 P H
HT40 7356 41.11 -32.89 74 60.7 35.92 9.52 65.03 100 360 P H
CH 09 4902 42.26 -31.74 74 63.4 35.58 7.93 64.65 100 360 P \Y,
2452MHz 7356 4113 | -32.87 74 60.72 | 35.92 952 | 6503 | 100 | 360 | P | V
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Emission below 1GHz

2.4GHz WIFI 802.11n HT40 (LF)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
1+2 ( MHz) (dBpuV/m)| (dB) [(dBuV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)|(HIV)
89.17 2919 | -14.31 43.5 44.25 14.66 1.04 30.76 | 150 0 P H
149.31 29.09 | -14.41 435 41.74 16.93 1.32 30.9 - - P H
209.45 29.04 -14.46 43.5 43.51 15.1 1.55 31.12 - - P H
269.59 27.97 -18.03 46 38.12 19.38 1.79 31.32 - - P H
2.4GHz 329.73 28.83 -17.17 46 38.43 19.92 1.98 31.5 - - P H
802.11n 500.45 29.26 -16.74 46 34.57 23.8 249 31.6 - - P H
HT40 89.17 31.79 -11.71 43.5 46.85 14.66 1.04 30.76 - - P \Y
LF 149.31 329 -10.6 43.5 45.55 16.93 1.32 30.9 110 58 P \
209.45 28.84 -14.66 43.5 43.31 15.1 1.55 31.12 - - P \Y
269.59 24.82 -21.18 46 34.97 19.38 1.79 31.32 - - P \Y,
450.01 26.17 -19.83 46 32.72 22.7 2.35 31.6 - - P \
690.57 31.3 -14.7 46 32.89 26.32 2.93 30.84 - - P \Y,
1. No other spurious found.
Remark
2. All results are PASS against limit line.
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any
unwanted emissions shall not exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A | Peak or Average

H/V | Horizontal or Vertical

Sporton International (Kunshan) Inc. Page Number : Ad of A5
TEL : +86-512-57900158 Report Issued Date : Jun. 28, 2018
FAX : +86-512-57900958 Report Version . Rev. 01

FCC ID: O57YBJ912F




SPORTON LAG.

FCC RF Test Report

Report No. : FR7D2101-02C

A calculation example for radiated spurious emission is shown as below:

FCC ID: O57YBJ912F

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
2 (MHz) | (dBuV/m)| (dB) |(dBuV/m) (dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) (P/A)(HIV)
802.11b 2390 5545 |-1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CHO01
2412MHz 2390 4354 |-1046| 54 426 | 3222 | 458 | 3586 | 103 | 308 @ A | H

1. Level(dBpV/m) =

Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

2. Over Limit(dB) = Level(dBpV/m) — Limit Line(dBuV/m)

For Peak Limit @ 2390MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)

=55.45 (dBuV/m)

2. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 55.45(dBpV/m) — 74(dBuV/m)

=-18.55(dB)

For Average Limit @ 2390MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

= 32.22(dB/m) + 4.58(dB) + 42.6(dBpV) — 35.86 (dB)

= 43.54 (dBuV/m)

2. Over Limit(dB)

= Level(dByV/m) — Limit Line(dBuV/m)

= 43.54(dBpV/m) — 54(dBuV/m)

=-10.46(dB)

Both peak and average measured complies with the limit line, so test result is “PASS”.
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Appendix B. Duty Cycle Plots

Antenna Band Duty Cycle(%) T(ms) 1/T(kHz) | VBW Setting
1+2 802.11n HT40 83.39 0.492 2.033 2.2KHz

802.11n HT40 Ant. 1+2
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Appendix D. Product Equality Declaration
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