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1. GENERAL INFORMATION

1.1. EUT Description

Product Name Lenovo 700 Ultraportable Bluetooth Speaker
Trade Name Lenovo

Model No. LX001

FCCID. ASM-LX001

Frequency Range 2402-2480MHz

Channel Number 79

Type of Modulation FHSS: GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type PIFA Antenna

Channel Control Auto

Antenna Gain Refer to the table “Antenna List”
USB Type C Cable Shielded, 1.0m

Antenna List

No.|Manufacturer Part No. Antenna Type  |[Peak Gain
1 |LUXSHARE N/A PIFA Antenna  |-0.1 dBi for 2.4 GHz
Note:

1. The antenna of EUT conforms to FCC 15.203.
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Center Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Note:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

1. The EUT is a Lenovo 700 Ultraportable Bluetooth Speaker with a built-in Bluetooth V3.0, V2.1+EDR
transceiver, this report for Bluetooth V3.0, V2.1+EDR.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of Bluetooth

transmitter with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

3. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform the

test

4. Bluetooth operation was evaluated at both 1Mb/s and 3Mb/s data rates. 2Mb/s data rate was found,

through pre-testing, to produce emissions similar to those for 3Mb/s.

5. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case is shown in the

report.

Test Mode

Mode 1: Transmit - 1Mbps (GFSK)
Mode 2: Transmit - 3Mbps (8DPSK)
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer |[Model No. Serial No. Power Cord

1 |Notebook PC DELL Latitude 5580 |GDZN7H2 Non-Shielded, 0.8m
2 |Test Fixture N/A N/A N/A N/A

Signal Cable Type Signal cable Description

A |USB Cable Shielded, 1.8m

B |UART Cable Non-Shielded, 0.2m

1.4. Configuration of Tested System

Notebook PC
(1)

Test
Fixture

(2)

EUT

1.5. EUT Exercise Software

Setup the EUT as shown in Section 1.4.
Execute software ” RTLBTAPP V5.2.2.16” on the Notebook PC.
Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous Transmit.

A e

Verify that the EUT works properly.
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1.6.

Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 30-65
Barometric pressure (mbar) 860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded
from DEKRA Testing and Certification Co., Ltd. Web Site:

http://www.dekra.com.tw/english/about/certificates.aspx?bval=5

The address and introduction of DEKRA Testing and Certification Co., Ltd. laboratories can be founded in
our Web site: http://www.dekra.com.tw/index_en.aspx

Site Description:

Site Name:
Site Address:

Accredited by TAF
Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd
No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,

Taiwan, R.O.C.

TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789

E-Mail : info.tw@dekra.com

FCC Accreditation Number: TW3023
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1.7. List of Test Equipment
For Conducted measurements /CB3/SR8

Equipment Manufacturer Model No. Serial No. Cali. Date Due. Date

Temperature Chamber WIT GROUP TH-1S-B EQ-201-00146]2018/02/12  |{2019/02/11
X |Spectrum Analyzer Agilent N9010A MY53470892 (2018/09/27 |2019/09/26
X |Peak Power Analyzer Keysight 8990B MY51000410 [2018/08/01 [2019/07/31
X |Wideband Power Sensor [Keysight N1923A MY56080003 (2018/07/25 |2019/07/24
X |Wideband Power Sensor [Keysight N1923A MY56080004 (2018/07/25 |2019/07/24
X |EMI Test Receiver R&S ESCS 30 100369 2018/11/19 |2019/11/18
X |LISN R&S ESH3-Z5 836679/017 |2019/02/09 ]2020/02/08
X |LISN R&S ENV216 100097 2019/02/09 12020/02/08
X |Coaxial Cable DEKRA RG 400 LCO18-RG  [2018/06/21 |2019/06/20
For Radiated measurements /Site3/CB8

Equipment Manufacturer Model No. Serial No. Cali. Date Due. Date
X  |Spectrum Analyzer |R&S FSP40 100170 2018/03/12  |12019/03/11
X |Loop Antenna Teseq HLA6121 37133 2018/10/13  |2019/10/12
X |Bilog Antenna Schaffner Chase CBL6112B 2707 2018/06/24 12019/06/23
X |Coaxial Cable DEKRA RG 214 LC003-RG 2018/06/14  |2019/06/13
X  |Pre-Amplifier Jet-Power JPA-10M1G33 (170101000330010 |2018/06/14 [2019/06/13
X |Horn Antenna ETS-Lindgren 3117 00135205 2018/05/03 |2019/05/02
X |Horn Antenna SCHWARZBECK [9120D 576 2018/12/18  |2019/12/17
X  |Pre-Amplifier EMCI EMCO012630SE [980210 2018/04/10 12019/04/09
X |Horn Antenna Com-Power AH-840 101043 2019/01/09 12020/01/08
X |Amplifier + Cable |EMCI EMC184045SE (980370 2018/03/21 )2019/03/20
X  |Filter MICRO-TRONICS |BRM50702 G270 2018/08/06 |12019/08/05
X  [Filter MICRO-TRONICS |BRM50716 G196 2018/08/06 |12019/08/05
Note:

1. Loop Antenna is calibrated every two year, the other equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version :QuieTek EMI 2.0 V2.1.113.
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver

: 40cm
EUT
Q ooo /{ Load N

- i N

A
A 4

LISN© }@ LISN

/ ///////4/ // A
LISN
Ground Plane
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2.2. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBpV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.

2.3. Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a LISN that
provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refer to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be
changed according to ANSI C63.4: 2014 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

24. Uncertainty

+ 2.26dB
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2.5. Test Result of Conducted Emission

Product : Lenovo 700 Ultraportable Bluetooth Speaker
Test Item : Conducted Emission Test
Power Line : Line 1
Test date : 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Linel
B0.0—
F0.0-
60.0-
S50.0-
3
33 A40.0 -
E
30.0-
20.0 -
10.0-|
0.0-L 1 1 1
0.150 10.000 20.000 30.000
Frequency (MH=)
Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuVv) (dB) (dBuVv)
1] * 0.162 9.745 36.840 46.585 -19.072 65.657| QUASIPEAK
2 0.185 9.738 31.580 41.318 -23.682 65.000f QUASIPEAK
3 0.494 9.750 26.600 36.350 -19.821 56.171 QUASIPEAK
4 2.205 9.830 9.140 18.970 -37.030 56.000 QUASIPEAK
5 3.224 9.863 19.640 29.503 -26.497 56.000 QUASIPEAK
6 9.224 10.048 20.440 30.488 -29.512 60.000f QUASIPEAK
Note:

1. All Reading Levels are Quasi-Peak and average value.
2. " *" means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Conducted Emission Test
Power Line Line 1
Test date 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Linel
B80.0 -
T0.0 -
B60.0—
S50.0 -
=
33 40.0 -
5
30.0-
20.0-
10.0 -
o.0-} I T i
0150 10000 20000 30000
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV) (dB) (dBuV)
1 0.162 9.745 21.670 31.415 -24.242 55.657 AVERAGE
2 0.185 9.738 18.130 27.868 -27.132 55.000 AVERAGE
3 * 0.494 9.750 20.130 29.880 -16.291 46.171 AVERAGE
4 2.205 9.830 4.340 14.170 -31.830 46.000 AVERAGE
5 3.224 9.863 9.910 19.773 -26.227 46.000 AVERAGE
6 9.224 10.048 13.970 24.018 -25.982 50.000 AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.

2. " *" means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Conducted Emission Test
Power Line Line 2
Test date 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Line2
B80.0 -
T0.0 -
B60.0—
S50.0 -
=
33 40.0 -
5
30.0-
20.0-
10.0 -
0.0-! T T 1
0150 10000 20000 30000
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV) (dB) (dBuV)
1| * 0.150 9.739 39.320 49.059 -16.941 66.000f QUASIPEAK
2 0.205 9.738 29.400 39.138 -25.291 64.429| QUASIPEAK
3 0.502 9.740 27.120 36.860 -19.140 56.000f QUASIPEAK
4 3.642 9.873 22.460 32.333 -23.667 56.000f QUASIPEAK
5 10.271 10.097 14.740 24.837 -35.163 60.000f QUASIPEAK
6 20.634 10.388 6.860 17.248 -42.752 60.000f QUASIPEAK
Note:

2. " *" means this data is the worst emission level.

1. All Reading Levels are Quasi-Peak and average value.

3. Measurement Level = Reading Level + Correct Factor
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Conducted Emission Test
Power Line Line 2
Test date 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Line2
B80.0 -
T0.0 -
B60.0—
S50.0 -
=
33 40.0 -
5
30.0-
20.0-
10.0 -
0.0-! 1 1 1
0150 10000 20000 30000
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV) (dB) (dBuV)
1 0.150 9.739 22.560 32.299 -23.701 56.000 AVERAGE
2 0.205 9.738 16.160 25.898 -28.531 54.429 AVERAGE
3 * 0.502 9.740 20.340 30.080 -15.920 46.000 AVERAGE
4 3.642 9.873 9.740 19.613 -26.387 46.000 AVERAGE
5 10.271 10.097 8.630 18.727 -31.273 50.000 AVERAGE
6 20.634 10.388 1.110 11.498 -38.502 50.000 AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.

2. " *" means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3.1.

3.2

3.3.

34.

Peak Power Output
Test Setup
EUT RF Cable
1
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

Test Procedure

Power

Meter

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.19dB
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3.5. Test Result of Peak Power Output

Product : Lenovo 700 Ultraportable Bluetooth Speaker

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2019/01/18

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 6.83 1 Watt= 30 dBm Pass
Channel 39 2441.00 6.50 1 Watt= 30 dBm Pass
Channel 78 2480.00 7.24 1 Watt= 30 dBm Pass
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Product : Lenovo 700 Ultraportable Bluetooth Speaker

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2019/01/18

Test Mode Mode 2: Transmit - 3Mbps (§DPSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 9.28 1 Watt= 30 dBm Pass
Channel 39 2441.00 9.49 1 Watt= 30 dBm Pass
Channel 78 2480.00 10.25 1 Watt= 30 dBm Pass
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4.1.

Radiated Emission

Test Setup
Under 30MHz

Antenna Mast

Broadband or Loop
Antenna 3
EUT Antenna height islm.
Non-Conducted 1m
Talls
fK0cm
Test | %I Fully soldered Metal Ground | -
Receiver
Below 1GHz
] ;
[FRP Dome |
1m to 4m
\ . &
i L1

EUT

Non-Conducted Table

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the
standard adopted.

Test
Receiver

|Fully soldered Metal Ground ||

To Controller

To Receiver
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Above 1GHz

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

RF absorber material
EUT on the ground plane.
/ —
O O
| %l To Receiver| | Prg-
Amplifier

|

4.2. Limits

> General Radiated Emission Limits

|

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Frequency Field strength Measurement distance
MHz (meter)
(microvolts/meter)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.

3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.3.

4.4.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested compliance to FCC 47CFR 15.247
requirements.

Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter
above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 meter above ground.

The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and

30MHz~1GHz is 120kHz and above 1GHz is IMHz.
Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+
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4.5.

Product
Test Item
Test Site
Test date
Test Mode

Horizontal
B0.0—

Test Result of Radiated Emission

Lenovo 700 Ultraportable Bluetooth Speaker
Harmonic Radiated Emission

No.3 OATS
2019/01/22

Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)

FO.0-

60,0

50.0-

400

LevelidBuv/m)

30,0

20.0

10.0-

0.0

1000.000

S000.000 F300.000

T
10000000

12500.000

15000000

Fregquency (WMH=z)

17500.000

T
20000.000

22500.000

25000.00

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
* 4804.000 2.511 46.230 48.740 -25.260 74.000 PEAK
7206.000 9.511 38.260 47.771 -26.229 74.000 PEAK
9608.000 10.394 38.320 48.714 -25.286 74.000 PEAK

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AR

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Vertical
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
Eg)[)_[; ooo 3000000 7300000 1DDDII:),DDD 12500.000 15000000 173500 000 2DDDII:),DDD 223500.000 2500&) o
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 4804.000 2.923 43.190 46.112 -27.888 74.000 PEAK
2| * 7206.000 9.988 40.380 50.369 -23.631 74.000 PEAK
3 9608.000 10.847 38.160 49.007 -24.993 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW =3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Horizontal
B80.0 -
T0.0 -
B60.0—
S50.0 -
=
3 40.0-
E 30.0-
20.0-
10.0 -
Eg)[)_[; oo0 5000000 7500000 1DDDII:),DDD 12500000 15000 000 17500000 2DDDII:),DDD 22500000 2500&) og
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
4882.000 2.025 43.770 45.795 -28.205 74.000 PEAK
7323.000 9.762 38.270 48.031 -25.969 74.000 PEAK
* 9764.000 9.682 38.690 48.371 -25.629 74.000 PEAK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AN I

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Vertical
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
Eg)[)_[; ooo 3000000 7300000 1DDDII:),DDD 12500.000 15000000 173500 000 2DDDII:),DDD 223500.000 2500&) o
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 4882.000 2.488 41.690 44.178 -29.822 74.000 PEAK
2| * 7323.000 10.375 38.510 48.884 -25.116 74.000 PEAK
3 9764.000 10.315 38.490 48.805 -25.195 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW =3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test [tem Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Horizontal
B80.0 -
T0.0 -
B60.0—
S50.0 -
=
3 40.0-
E 30.0-
20.0-
10.0 -
Eg)[)_[; oo0 5000000 7500000 1DDDII:),DDD 12500000 15000 000 17500000 2DDDII:),DDD 22500000 2500&) og
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
4960.000 2.582 42.900 45.482 -28.518 74.000 PEAK
* 7440.000 10.555 37.840 48.395 -25.605 74.000 PEAK
9920.000 10.206 37.680 47.886 -26.114 74.000 PEAK

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AN I

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Vertical
B0.0-
FO.0-
60.0 -]
0.0
£
Z 40.0-
E 30.0
20.0-]
10.0-
E.EE)D_D.DDD S000.000 F300.000 lDDDE).DDD 12500.000 15000.000 17300.000 2DDDE).DDD 22300.000 23000.00
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 4960.000 3.398 41.250 44.649 -29.351 74.000 PEAK
2| * 7440.000 11.214 38.400 49.614 -24.386 74.000 PEAK
3 9920.000 11.245 38.120 49.365 -24.635 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)
Horizontal
B80.0—
FO.0-|
60.0 -
0.0
£
3 40.0-
E 200
200
100
?E?D};.DDD S000.000 F300.000 lDDDb.DDD 12500.000 15000.000 17300.000 2DDDE).DDD 22300.000 2500&).00
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 * 4804.000 2.511 47.310 49.820 -24.180 74.000 PEAK
2 7206.000 9.511 38.920 48.431 -25.569 74.000 PEAK
3 9608.000 10.394 37.680 48.074 -25.926 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)
Vertical
B80.0—
FO.0-|
60.0 -
0.0
£
3 40.0-
E 200
200
100
?E?D};.DDD S000.000 F300.000 1DDDE).DDD 12500.000 15000.000 17300.000 2DDDE).DDD 22300.000 2500&).00
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 4804.000 2.923 43.660 46.582 -27.418 74.000 PEAK
20 * 7206.000 9.988 39.350 49.339 -24.661 74.000 PEAK
3 9608.000 10.847 38.280 49.127 -24.873 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)
Horizontal
B0.0-
FO.0-
60.0 -]
0.0
£
Z 40.0-
E 30.0
20.0-]
10.0-
?t?D_D.DDD S000.000 F300.000 1DDDE).DDD 12500.000 15000.000 17300.000 2DDDE).DDD 22300.000 23000.00
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 4882.000 2.025 43.920 45.945 -28.055 74.000 PEAK
2 7323.000 9.762 38.670 48.431 -25.569 74.000 PEAK
3 * 9764.000 9.682 38.840 48.521 -25.479 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test [tem Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Vertical
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
Eg)[)_[; ooo 3000000 7300000 1DDDII:),DDD 12500.000 15000000 173500 000 2DDDII:),DDD 223500.000 2500&) o
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 4882.000 2.488 41.680 44.168 -29.832 74.000 PEAK
2 7323.000 10.375 38.650 49.024 -24.976 74.000 PEAK
3| * 9764.000 10.315 38.960 49.275 -24.725 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW =3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)
Horizontal
B80.0 -
T0.0 -
B60.0—
S50.0 -
=
3 40.0-
E 30.0-
20.0-
10.0 -
Eg)[)_[; oo0 5000000 7500000 1DDDII:),DDD 12500000 15000 000 17500000 2DDDII:),DDD 22500000 2500&) og
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
4960.000 2.582 41.760 44.342 -29.658 74.000 PEAK
* 7440.000 10.555 38.290 48.845 -25.155 74.000 PEAK
9920.000 10.206 37.920 48.126 -25.874 74.000 PEAK

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AN I

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/01/22
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)
Vertical
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
Eg)[)_[; ooo 3000000 7300000 1DDDII:),DDD 12500.000 15000000 173500 000 2DDDII:),DDD 223500.000 2500&) o
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 4960.000 3.398 41.340 44.739 -29.261 74.000 PEAK
2| * 7440.000 11.214 38.140 49.354 -24.646 74.000 PEAK
3 9920.000 11.245 37.860 49.105 -24.895 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW =3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Lenovo 700 Ultraportable Bluetooth Speaker
Test Item : General Radiated Emission
Test Site : No.3 OATS
Test date : 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441MHz)
Horizontal
s00-
700
60.0]
s00-]
2 I e —
= 400
. Tt 1
= 300
200
100
0'300_.600 100000 200000 300000 400000 500000 600000 700000 a00.000 an0/ooo 1000000

Frequency (kHz)

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1| * 39.700 3.796 29.249 33.045 -6.955 40.000f QUASIPEAK
2 338.460 -2.503 22.144 19.641 -26.359 46.000| QUASIPEAK
3 421.880 1.836 22.728 24.564 -21.436 46.000f QUASIPEAK
4 602.300 7.225 21.325 28.550 -17.450 46.000f QUASIPEAK
5 868.080 7.816 21.428 29.244 -16.756 46.000f QUASIPEAK
6 988.360 8.763 21.260 30.023 -23.977 54.000f QUASIPEAK

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

AR

% =
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Product : Lenovo 700 Ultraportable Bluetooth Speaker

Test Item : General Radiated Emission

Test Site : No.3 OATS

Test date : 2019/01/23

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441MHz)
Vertical

a0.0—,

00—

a0.0—|

5000

4D,D——|

300

Level{dBu¥ )

2000

100

ool
30000 100000 200000 300000 400000 500000 600000 700000 a00.000 an0/ooo 1000000
Frequency (kHz)

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1| * 35.820 -4.215 30.309 26.094 -13.906 40.000f QUASIPEAK
2 239.520 -0.167 23.063 22.896 -23.104 46.000| QUASIPEAK
3 462.620 1.113 22.390 23.503 -22.497 46.000f QUASIPEAK
4 592.600 3.699 22.288 25.987 -20.013 46.000f QUASIPEAK
5 763.320 5.388 22.189 27.577 -18.423 46.000f QUASIPEAK
6 943.740 9.135 22.322 31.457 -14.543 46.000f QUASIPEAK

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

AR

% =
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Product : Lenovo 700 Ultraportable Bluetooth Speaker

Test Item . General Radiated Emission

Test Site : No.3 OATS

Test date :2019/01/23

Test Mode : Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Horizontal

a0.0—,

00—

a0.0—|

5000

4D,D——|

300

Level{dBu¥ )

2000
100

ool
30000 100000 200000 300000 400000 500000 600000 700000 a00.000 an0/ooo 1000000
Frequency (kHz)

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1| * 31.940 4.575 28.926 33.501 -6.499 40.000f QUASIPEAK
2 97.900 -3.708 23.870 20.162 -23.338 43.500| QUASIPEAK
3 410.240 1.753 22.322 24.075 -21.925 46.000f QUASIPEAK
4 604.240 7.199 22.103 29.302 -16.698 46.000f QUASIPEAK
5 821.520 7.861 21.018 28.879 -17.121 46.000f QUASIPEAK
6 941.800 8.242 21.855 30.097 -15.903 46.000| QUASIPEAK

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
The emission levels of other frequencies are very lower than the limit and not show in test report.
8. No emission found between lowest internal used/generated frequency to 30MHz.

AR

~
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Product : Lenovo 700 Ultraportable Bluetooth Speaker
Test Item . General Radiated Emission

Test Site : No.3 OATS

Test date : 2019/01/23

Test Mode : Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)

Vertical

a0.0—,

00—

a0.0—|

5000

4D,D——|

300

Level{dBu¥ )

2000

100

ool
30000 100000 200000 300000 400000 500000 600000 700000 a00.000 an0/ooo 1000000
Frequency (kHz)

Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1| * 35.820 -4.215 29.618 25.403 -14.597 40.000f QUASIPEAK
2 212.360 0.160 23.623 23.783 -19.717 43.500] QUASIPEAK
3 404.420 0.920 22.771 23.691 -22.309 46.000f QUASIPEAK
4 619.760 4.001 22.816 26.817 -19.183 46.000f QUASIPEAK
5 854.500 7.614 20.946 28.560 -17.440 46.000f QUASIPEAK
6 990.300 9.344 21.717 31.061 -22.939 54.0000 QUASIPEAK

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

AR

% =
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S.

5.1.

5.2.

5.3.

54.

RF Antenna Conducted Test

Test Setup

RF Cable
EUT

1

Limits

SMA
Connecter

Spectrum

Analyzer

According to FCC Section 15.247(d). In any 100 kHz bandwidth outside the frequency band in

which the spread spectrum or digitally modulated intentional radiator is operating, the radio

frequency power that is produced by the intentional radiator shall be at least 20 dB below that in

the 100 kHz bandwidth within the band that contains the highest level of the desired power, based

on either an RF conducted or measurement, provided the transmitter demonstrates compliance

with the peak conducted power limits. If the transmitter complies with the conducted power

limits based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.20dB
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5.5.

Test Result of RF Antenna Conducted Test
Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item RF Antenna Conducted Test
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 00:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -15.08 Reading Value |

ol | ] |

0

10 £

20
E 3t
= 40 %

Figure Channel 39:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -15.25 Reading Value |

ol | i

0

RS

20 £
E 30t
= 40 %

Figure Channel 78:

Spurious Emission(30MHz-25GHz)

[— LCimitline: -14.42

Reading Value |
T

0 i
10

REW: 100k, VBW: 1M | 7
Sweep Time: Auto K

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Lenovo 700 Ultraportable Bluetooth Speaker
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS
Test date : 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)
Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -16.07
20 ¢

T T T
REW: 100k, VBW: 1M | 3
10 ¥ Sweep Time: Auto K|

0 x
20
30+
40 £

Reading Value |
T

dBm

Figure Channel 39:
Spurious Emission(30MHz-25GHz)

[—— Limitline: -15.58

Reading Value |
T

20

. T T T
T REW: 100k, VBW: 1M |
10 ¥ Sweep Time: Auto K

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— Limitline: -15.55
20 +

. T T T
REW: 100k, VBW: 1M |
10 + Sweep Time: Auto g

a0 £
a0 £
30+
40

Reading Value |
T

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.
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6.1.

6.2.

Band Edge

Test Setup

RF Radiated Measurement:

Above 1GHz

= 1
I* 3m ”

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

—\
RF absorber material
EUT _ /— on the ground plane,
—
L) L)
| %l To Receiver| | Prej—
Amplifier
RF Conducted Measurement
RF Cable S
EUT D:D pectrum
Analyzer

8-WAY
Power Divider

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall

in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission

limits specified in Section 15.209(a) (see Section 15.205(c)).
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6.3. Test Procedure

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum

emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.10: 2013 on radiated measurement.

The bandwidth setting below 1GHz and above 1GHz on the field strength meter is 120 kHz and 1MHz,

respectively.

6.4. Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+

Page: 43 of 82



Report No.: 18C0536R-RFUSP01V00

D DEKRA

6.5. Test Result of Band Edge
Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
Horizontal
12000
11000
1000
0.0
B80.0-
= FO.0- || II
§ 60.0-
:g 500
. 400
30.0
20.0
100
SSE:J-_E; ooo 235[; ooo 236[; oo0 237[; ooo 238[;,DDD 239[; ooo 2400 000 241[;,DDD 242[; ooo 243[;,DDD 24—4[;,004
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2383.623 -2.715 45.824 43.109 -30.891 74.000 PEAK
2 2390.000 -2.687 43.956 41.269 -32.731 74.000 PEAK
3 2400.000 -2.660 66.451 63.791 -10.209 74.000 PEAK
4| * 2401.884 -2.658 101.890 99.232 25.232 74.000 PEAK
Note:

SN

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
Horizontal
120.0-
110.0-
100.0 -
90.0 |
B80.0-
= F0.0 -
§ 60.0-
:%‘ 50.0- |
7 40.0
30.0-
20.0-
10.0 -
SSE:-_E; oo0 235[; o000 236[; oo0 237[; o000 238[;,DDD 239[; oo0 2400 000 241[;,DDD 242[; o000 243[;,DDD 24—4[;,004
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2390.000 -2.687 31.526 28.839 -25.161 54.000 AVERAGE
2 2400.000 -2.660 56.785 54.125 0.125 54.000 AVERAGE
3 * 2402.029 -2.657 101.509 98.852 44.852 54.000 AVERAGE
Note:

SNk =

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
Vertical
120.0-
110.0-
100.0 -
90.0 |
B80.0-
£ 7oo- ! |
§ 60.0-
:g S50.0 -
7 40.0
30.0-
20.0-
10.0 -
SSE:-_E; oo0 235[; o000 236[; oo0 237[; o000 238[;,DDD 239[; oo0 2400 000 241[;,DDD 242[; o000 243[;,DDD 24—4[;,004
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2388.551 -4.154 45.121 40.967 -33.033 74.000 PEAK
2 2390.000 -4.159 44.895 40.736 -33.264 74.000 PEAK
3 2400.000 -4.171 67.885 63.714 -10.286 74.000 PEAK
4| * 2401.884 -4.171 103.182 99.011 25.011 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW =3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
Vertical
120.0-
110.0-
100.0 -
90.0 |
B80.0-
= F0.0 -
§ 60.0-
:%‘ 50.0- |
7 40.0
30.0-
20.0-
10.0 -
SSE:-_E; oo0 235[; o000 236[; oo0 237[; o000 238[;,DDD 239[; oo0 2400 000 241[;,DDD 242[; o000 243[;,DDD 24—4[;,004
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2390.000 -4.159 31.995 27.836 -26.164 54.000 AVERAGE
2 2400.000 -4.171 58.094 53.923 -0.077 54.000 AVERAGE
3 * 2402.029 -4.171 102.816 98.645 44.645 54.000 AVERAGE
Note:

SNk =

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)
Horizontal
120.0-
110.0-
100.0 -
90.0 |
B80.0- \
= F0.0 - I Il
§ 60.0-
:g S50.0 -
7 40.0
30.0-
20.0-
10.0 -
ng_SI 500 245[; oo0 246[; oo0 247[; o000 248[; oo0 249[; o000 250[; oo0 251[; oo0 252[;,DDD |2533:,504
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1| * 2479.877 -2.605 94.758 92.153 18.153 74.000 PEAK
2 2483.500 -2.601 44.435 41.833 -32.167 74.000 PEAK
Note:

AR e

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)
Horizontal
120.0-
110.0-
100.0 -
90.0 |
B80.0-
= F0.0 -
§ 60.0-
:%‘ 50.0- | |
7 40.0
30.0-
20.0-
10.0 -
ng_SI 500 245[; oo0 246[; oo0 247[; o000 2480.000 249[; o000 250[; oo0 251[; oo0 252[;,DDD I2533‘,504
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
* 2480.022 -2.605 94.365 91.760 37.760 54.000 AVERAGE
2483.500 -2.601 31.376 28.774 -25.226 54.000 AVERAGE

Note:

AR e

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)
Vertical
120.0-
110.0-
100.0 -
90.0 |
B80.0-
£ 7oo- B
§ 60.0-
:g S50.0 -
7 40.0
30.0-
20.0-
10.0 -
ng_SI 500 245[; oo0 246[; oo0 247[; o000 248[; oo0 249[; o000 250[; oo0 251[; oo0 252[;,DDD |2533:,504
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1| * 2479.877 -3.978 99.915 95.937 21.937 74.000 PEAK
2 2483.500 -3.966 46.545 42.578 -31.422 74.000 PEAK
3 2483.645 -3.966 47.539 43.573 -30.427 74.000 PEAK
Note:

SNk =

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)
Vertical
120.0-
110.0-
100.0 -
90.0 |
B80.0-
= F0.0 -
§ 60.0-
:g S50.0 - J' '|
7 40.0
30.0-
20.0-
10.0 -
ng_SI 500 245[; oo0 246[; oo0 247[; o000 2480.000 249[; o000 250[; oo0 251[; oo0 252[;,DDD I2533‘,504
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1| * 2480.022 -3.978 99.548 95.570 41.570 54.000 AVERAGE
2 2483.500 -3.966 34.964 30.997 -23.003 54.000 AVERAGE
Note:

AR e

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)
Horizontal
12000
11000
1000
0.0
B80.0-
£ 7004 1
§ 60.0-
g%‘ 500

B e T o P SO SIS  PICOEPE Sy P BRSNS

30.0

20.0
100

SSE:J-_E; ooo 235[; ooo 236[; oo0 237[; ooo 238[;,DDD 239[; ooo 2400 000 241[;,DDD 242[; ooo 243[;,DDD 24—4[;,004

Frequency (MHz)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)

2385.797 -2.706 44.676 41.971 -32.029 74.000 PEAK

2390.000 -2.687 43.685 40.998 -33.002 74.000 PEAK

2400.000 -2.660 75.607 72.947 -1.053 74.000 PEAK

* 2402.029 -2.657 103.311 100.654 26.654 74.000 PEAK

Note:

SN

detection.

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)
Horizontal
12000
1100
1000
0.0
80.0-
= FO.0-]
3’;; 60.0-
:g 500 I| l
. 400
30,0
20.0-]
10.0-
SSE:;E;.DDD 2356.000 2366.000 2376.000 238[;.000 2396.000 2400.000 241[;.000 242[;.000 243[;.000 24—4[;.0(]
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2390.000 -2.687 31.353 28.666 -25.334 54.000 AVERAGE
2 2400.000 -2.660 65.592 62.932 8.932 54.000 AVERAGE
3 * 2402.029 -2.657 99.561 96.904 42.904 54.000 AVERAGE
Note:

SNk W=

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product
Test Item
Test Site
Test date
Test Mode

Lenovo 700 Ultraportable Bluetooth Speaker
Band Edge

No.3 OATS

2019/01/23

Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)

Vertical

120.0—

1100

100.0 |

S0.0-

80.0-

FO.0-|

60,0

50.0

Level{dBuy/m)

400
bt ot Ao P g gty it oot B el

30,0

20,0

10.0-
SSE:;E;.DDD 2356.000 2366.000 2376.000 238[;.000 2396.000 2400.000 241[;.000 242[;.000 243[;.000 24-4[;.001
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2387.681 -4.151 46.104 41.953 -32.047 74.000 PEAK
2 2390.000 -4.159 44359 40.200 -33.800 74.000 PEAK
3 2400.000 -4.171 76.634 72.463 -1.537 74.000 PEAK
41 * 2402.029 -4.171 104.674 100.503 26.503 74.000 PEAK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.

4. “*7” means this data is the worst emission level.

5. Measurement Level = Reading Level + Correct Factor.

6. The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2402MHz)
Vertical
12000
1100
1000
0.0
80.0-
= FO.0-]
3’;; 60.0-
:g 500 I| l
. 400
30,0
20.0-]
10.0-
SSEZTE;.DDD 2356.000 2366.000 2376.000 238[;.000 2396.000 2400.000 241[;.000 242[;.000 243[;.000 24—4[;.004
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1 2390.000 -4.159 31.859 27.700 -26.300 54.000 AVERAGE
2 2400.000 -4.171 66.954 62.783 8.783 54.000 AVERAGE
3 * 2402.029 -4.171 100.926 96.755 42.755 54.000 AVERAGE
Note:

All readings above 1GHz are performed with peak and/or average measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.

“* > means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

detection.

SNk W=
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
Horizontal
12000
1100
1000
0.0
80.0-
= FO.0-] ]I
3’;; 60.0-
:g 500
. 400
30,0
20.0-]
10.0-
24?373:.500 2456.000 2466.000 24?[;.000 2480.000 2496.000 2506.000 2516.000 252[;.000 I2533‘.5{:"
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
* 2480.022 -2.605 96.536 93.931 19.931 74.000 PEAK
2483.500 -2.601 43.720 41.118 -32.882 74.000 PEAK
2483.935 -2.601 44917 42316 -31.684 74.000 PEAK

Note:

SNk W=

@ ok 9

detection.

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
, means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
Horizontal
120.0-
110.0-
100.0
0.0
B80.0-
= F0.0 -
3’;; 60.0-
:g s0.04 | 1
7 40.0 -
30.0- M
20,0
100
24?373:.500 2456.000 2466.000 24?[;.000 2480.000 2496.000 2506.000 2516.000 252[;.000 I2533‘.5[:"
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1| * 2480.022 -2.605 92.473 89.868 35.868 54.000 AVERAGE
2 2483.500 -2.601 31.223 28.621 -25.379 54.000 AVERAGE
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/01/23
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
Vertical
120.0-
110.0-
100.0 -
90.0 |
B80.0-
= FO.0- Ir
§ 60.0-
:g S50.0 -
7 40.0
30.0-
20.0-
10.0 -
ng_SI 500 245[; oo0 246[; oo0 247[; o000 2480.000 249[; o000 250[; oo0 251[; oo0 252[;,DDD I2533‘,504
Frequency (MH=)
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
1| * 2480.022 -3.978 101.829 97.851 23.851 74.000 PEAK
2 2483.500 -3.966 48.248 44.281 -29.719 74.000 PEAK
3 2483.645 -3.966 49.440 45.474 -28.526 74.000 PEAK
Note:

SNk =

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* > means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

detection.
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Product
Test Item
Test Site
Test date
Test Mode

Vertical

Lenovo 700 Ultraportable Bluetooth Speaker
Band Edge
No.3 OATS

2019/01/23
Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)

120.0—

1100

100.0 |

S0.0-

80.0-

FO.0-|

60,0

Level{dBuy/m)

20,0

50.0
40,0
30,0

10.0-
0.0-l , , , , , , ! L
2433.500 2450000  2460.000  2470.000 2::25)::@ I:Mz:zg)o.ooo 2500000  2510.000  2520.000 2533.50f
Frequency Correct Factor | Reading Level | Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuV) (dBuV/m) (dB) (dBuV/m)
* 2480.022 -3.978 97.755 93.777 39.777 54.000 AVERAGE
2 2483.500 -3.966 34.854 30.887 -23.113 54.000 AVERAGE

Note:

ARl S

detection.

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
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Product : Lenovo 700 Ultraportable Bluetooth Speaker
Test [tem : Band Edge

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)(Hopping oft)

Measurement Level Result
A (dB)
> 20 PASS
Figure Channel 00:

Iu'e{pg

B Vepsight Spectrum Analyzer - Swept 54
RL [T3 5 A

S0 AC SENSE:INT ALIGH AUTO___ | 01:52:57 P Jan 19, 2019
enter Freq 2.397000000 GHz | Avg Type: Log-Pwr TRACE[ 3345 6 Frequency
PHO: Fast (g0 1rig: Free Run T |
IFGain:Low #Arten: 20 dB DET|F NNNNN
Ref Offset 0.5 4B MKkr3 2.399 999 85 GHzZ| Auto Tune
10 dBidiv__ Ref 10.50 dBm -51.64 dBm
Log 1{1
0 CenterFreq
450 “drrrasd | 2:387000000 GHz
495
e 5 = StartFreq
x: 1 i
o e N 2.390000000 GHz,
-85 Py %
55 e T L e L et H
s [REPININ SRR PRI TR ST Stop Freq
' 2404000000 GHz
795
rt 2.390000 GHz Stop 2.404000 GHz| CF Step
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts)y 1.400000 MHz
Auto Man
1] H ; gdﬂzﬂﬁ_&ﬂ_&ﬁ: -615 gi qd_gm
H [NENE 2.399 999 85 GHz 51,64 dBm Freq Offset
O Hz
i
1
Wt STATUS
Figure Channel 78:
wwmw!ﬂ : : : : [E=RE g
RL [ 30 Q SENSE:INT ALIGM AUTO 02:35:56 PM Jan 19, 2019 Fi
enter Freq 2.489000000 GHz | Avg Type: Log-Pwr TRACE[ 3345 6 requency
PHO: Fast (g0 1rg: Free Run T
IFGaln-low — #Atten: 20 dB DET|E HMNN N
Ref Offset 0.5 4B MKkr3 2.483 936 15 GHzZ| Auto Tune
10 dBidiv__ Ref 10.50 dBm -55.97 dBm
Log F-I
0 1 Center Freq
.80 vy | 2 GHz
495
e StartFreq
B i 2,476000000 GHz
Y] - e
55 i ST L e v 4 1
s - v e Ty S FICT R StopFreq
' 2500000000 GHz
795
rt 2.47300 GHz Stop 2.50000 GHz| CF Step
es BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts)y 2.200000 MHz
A M
Pocdwondimclsall X T v T Fucron = an
1] H 1 ; 2480 009 15 GHz 6,54 dBm.
H N f 2483936 16 GHz 55,87 dBm Freq Offset
O Hz
i
1
Wt STATUS
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping off)
Measurement Level Result
A(dB)
>20 PASS
Figure Channel 00:
Keysight Spectrum Analyzer - Swept SA _ |
RL RF S50 0 SENSEIN 1GM AT I:-Z:-l):fb'-'l.lJ.lll 19, 2019 Frs uency
enter Freq 2.397000000 GHz | Avg Type: Log-Pwr RACE[1 2345 6 9
NG Fast (g0 Trig: Free Run |
IFGaln:Low SAmen: 20 dB DET|F NNNNN
h Ty Auto Tune|
Mkr3 2.399 787 40 GH
IIL(.": deidy Ref 10.50 dBm -48.21 dBm|
=
o — Center Freq
a8 2.357000000 GHz
A5 06 g
195
25 __." StartFreq
e 3)2.""" 1 2.390000000 GHz
435 L
:qﬁ RETSSPIGPR Prrmmm e TR I e e L StopFreq
- 2404000000 GHz|
795
art 2.390000 GHz Stop 2.404000 GHz| CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts| 1.400000 MHz|
1 L - I S RS AR B2 K= oA o - | Man
1) n 1 } E&QZJM_G.H: _4.14 dBm
N T 2399787 40GHz] 48,21 dBm Freq Offset
O Hz|
1
3
Mt STATUS
Figure Channel 78:
Keyaight Spectrum Anslyzer - Swvept 54 i i i o E_
RL [ 30 Q AL SENSE:INT = = - Log-P_wr E!:UJ:?::’"HI Jan 19, 2019 Frnquﬂ ney
enter Freq 2.489000000 GE'INE: - f_)l Trig: Free Run v Type: Y --l: 231456
IFGaln-low — #Atten: 20 dB DET|E NN NN N
Mkr3 2.483 512 65 GHz| Auto Tune
osmen BTRSSSE e 35 s
ed pil
0 Center Freq
EL] s | 2489000000 GHz
195
e B StartFreq
B 2.478000000 GHz
e - a3
’ ¥
5 P o et S i e = — -
o - sl Mo StopFreq
' 2500000000 GHz|
T35
rt 2.47800 GHz Stop 2.50000 GHz| CF Step
Ellfes BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts)y 2.200000 MHz
= Auto Man
f
N LT 2,483 600 00 GH 56,72 dB
H [RERE] 2483612 65 Ghiz 628 dBim Freq Offset
O Hz|
i
3
Wt STATUS
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Product
Test Item
Test Site
Test Mode

Lenovo 700 Ultraportable Bluetooth Speaker
Band Edge

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)(Hopping on)

Measurement Level Result
A(dB)
> 20 PASS
Figure Channel 00 Hopping:
Keysight Spectrum Analyzer - Swept 54 ) e g
RL K+ S50 0 ALIGH AITO 01
enter Freq 2.397000000 GHz | Avg Type: Log-Pwr Frequency
PHO; Fast (50 1rig: Free Run S
IFGaln:Low SAmen: 20 dB DET|F NNNNN
. Auto Tune,
Mkr3 2.399 918 65 GH
Ref Offset 0.6 dB
IIO dBidiv__ Ref 10.50 dBm -54.87 dBm
Log | 1,1
0 Y, Center Freq|
a5 L] | 2397000000 GHz
195
25 . ]' StartFreq
|5 i 2.390000000 GHz
435
95 T i
fan T o e Ly a2 u W Iy Stop Freq
2.404000000 GHz|
795
art 2.390000 GHz Stop 2.404000 GHz CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts| 1.400000 MHz|
0 L R T fute Men
I S A | FURCTION WIDTH] ___ FUNCTIOR VALUE I8
4 ﬁ I } gi&ﬂ_ﬂ.ﬂ.ﬂ_ﬂ.ﬂ_ﬁﬁ:. 5?01!15‘“
I m
Nt 2399918 65 GHz | 54,87 dBm Freq Offset
0Hz
1
3
Mt STATUS
Figure Channel 78 Hopping:
Keysight Spectrum Analyzer - Swept 54 ) e g
RL [ S50 0 N AUTD 02:37:44 PM Jan 19, 2019 F
enter Freq 2.489000000 GHz | Avg Type: Log-Pwr L3345 6 requency
PHO; Fast (50 1rig: Free Run !
IFGaln-low — SAtten: 20 dB DET|F MNNN N
. Auto Tune,
Mkr3 2.485 103 25 GH
Ref Offset 0.6 dB
IIO dBidiv__ Ref 10.50 dBm -57.79 dBm
ol NS
el I Y Center Freq|
Y LT ALY yers] | 2489000000 GHz
195
e StartFreq
=6 2.478000000 GHz,
235 un
595 Wy
s i s sl it il — StopFreq
2500000000 GHz|
795

art 247800 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts|

LN [1]f 2,478 907 50 GHz | 6.25 dBm
N T 483 500 00 GHz m
N T 2,485 103 25 GHz | 57.79 dBm

STATUS

CF Step
2200000 MHz|
Man

Freq Offset|
0Hz|
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Product : Lenovo 700 Ultraportable Bluetooth Speaker

Test Item : Band Edge

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping on)

Measurement Level Result
A (dB)
>20 PASS

Figure Channel 00 Hopping:

ALIGN AUTO | 02:48:30 PM Jan 18, 2015
Avg Type: Log-Pwr TRACE[T 33456 Freguency
Trig: Free Run T
IFGaln-Low sAten: 20 4B DET|F MNNN N
Rot Offaat06 dB MKr3 2.399 724 05 GH Auto Tune
10 dBidiv__ Ref 10.50 dBm -47.82 dBm
-og - T
o J AN R - Center Freg
50 i ryryoee] | 2397000000 GHz
495
e 1 StartFreq
e 4 34 2.390000000 GHz
555 . P S W
FYRYPRTI PYVURPI TSN PRI e crwAL e LU S StopFreq
£35
2404000000 GHz|
795
art 2.390000 GHz Stop 2.404000 GHz CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts| 1.400000 MHz|
Man
[mkRimooelTRCISCLL XY FUNCTION | FUNCTIONWIDTH] FUNCTION VALUE S ke
1) n 1 } %&QZ_EMD_G.H: 51633_{1%1
N f 2.399 724 05 GHz | 4782 dBm Freq Offset
0 Hz
£
1 »
Mt STATUS

Figure Channel 78 Hopping:

RL ALIGH ATO | 03:08:1% PM Jan 15, 2019
Avg Type: Log-Pwr TRACE[T2345 6 Freguency
PRO: Fast (50 1rig: Free Run J b [
IFGaln:Low SAmen: 20 dB DE
Ref Offset 0.5 dB Mkr3 2.485 003 15 GH Auto Tune
10 dBidiv__ Ref 10.50 dBm -57.07 dBm)
Log [———
0o [ Center Freg
A5 T T Arsaonf | 2489000000 GHz
195
=5 iy T StartFreq
e 1 2478000000 GHz
435
565 —— — . | S
Bk A L LT (N ENURITRCY [ SOTTMTRFIR WP ST SO T Stop Freq
£35
2500000000 GHz
795
art 2.47200 GHz Stop 2.50000 GHz| CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts| 2200000 MHz
Man
[mkRimooelTRCISCLL XY FUNCTION | FUNCTIONWIDTH] FUNCTION VALUE I ke
1) ﬁ 1 ; %A.?.HZ.‘LG_D_G.HI _7.46 dBm
N lT[f 248500315 GHz | -57.07 dBm Freq Offset
0Hz|
£
1 »
Mt STATUS

Page: 63 of 82



Report No.: 18C0536R-RFUSP01V00 > D E K RA

7. Channel Number

7.1. Test Setup

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter

7.2. Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

7.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

7.4. Uncertainty

N/A
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7.5.

Product
Test Item
Test Site
Test Mode

Test Result of Channel Number

Lenovo 700 Ultraportable Bluetooth Speaker
Channel Number

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

2422-2441MHz

numl-d- T numl-d- T =l
L TGN BT QF 3040 #M Jan 16, 2019 LGN AT Q33517 PM Jan 16, 201§
L : e - : i - Erequency
Ay Log-Pwr £ & Ay Log-Pwr £ [
enter o Froq 2.411000000 ¢ G-FI'-— | Trasi g Type: Leg e (EELTE enter Freq. 2431500000 ¢ G-FI'-— T femsl g Type: Log g XK
union * #Afen 2048 ouTl? MUKW T L aan: 1008 | MR
S —— Auto T SR Auto T
R Mkr2 2.421 000 GHZ b R MkrZ 2.441 00 GHZ b
10 gBigie_Ref 10.50 dBm 6.62 dBm| 10 dBidiv_Ref 10.50 dBm 6.10 dB
oo = ® b B T e
0500 J. Center Freq)
s —ri JERYERYERY \ 5 4\ 2431500000 GHz|
25 — R — ] StartFreq
at 2 421500000 GHz|
04
oL
s StopFreq
] 2441500000 GHz,
S
Start 2.40050 GHz Stop 2.42150 GHz] rt 2.42150 GHz Stop 2.44150 GHz| CF Step
#Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.533 ms (1001 pts #VBW 100 kHz 2000000 MHz
Man|
Nl 2402000 Ghi §54 d8m 241200 Gtz §.18 dgm
- 2421000 GHz | 62 dBm| 00 Gz 10 dBm| FreqOfset
0Hz] 0Hz]
|
— ! — - !
10 B 10 |
1 - I 1
e - Iw. -
2442-2461MHz 2462-2480MHz
numl-d- Y numl-d- Y =l
i S0z 5 201 PR el LECTL B —
Ay ; Leg-Pwr Ay ; Leg-Pwr TRICE [
enter er Freq ﬁ 451500000 ¢ G-FI'-— | Trasi 3 Type: Lo n enter Freq. 2471500000 ¢ G-FI'-— | Trasi 3 Type: Lo g E XL
union * #Afen 2048 ittt i BT bl | MR
—— —— Auto T
R MkrZ 2.461 00 GHZ] R MkrZ 2.480 00 GHZ b
10 dBidiv__ Ref 10.50 dBm 5.67 dBm| 10 dBidgiv__ Ref 10.50 dBm 6.10 dB
-ea T o4y Y2
0450 ¥ Center Freq)
% ' T 2471500000 GHz|
Ay =} B =} — n StartFreq
at 2461600000 GHz|
49 %
oL
StopFreq
i 2481500000 GHz,
S
Start 2.44150 GHz 46150 GHz| rt 2.46150 GHz 2.48150 GHz| CF Step
#Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) !JS? ms (1001 pts; #VBW 100 kHz 2000000 MHz
Man|
Nl 244200 Gtz 548 dam N ! 245200 Gtz §35.dBim
- 90 Gz dBm L 48000 GHz 10 dBm| FreqOfset
0Hz]
— ! — - !
10 B | 10 |
1 - I 1
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Channel Number
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Frequency Range Measurement Required Limit Result
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

2422-2441MHz

numl-d- Y

numl-d- Y

e

i a0 (0397 1o
: : Frequancy
enter er Freq ﬁ 411000000 ¢ G-FI'-— | Trasi Avg Type: Log-Pwr enter Freq. 7431500000 ¢ G-FI'-— | Trasi Avg Type: Log-Pwr
nruln Lm- #Anen: 20 4B ’ nruln Lm- #Aten: 20 4B v
o ORORE WkrZ 2.421 000 GHZ] Ref Offset08 8 MKki2 2.441 00 GHg|  AuteTune
10 dBidiv__Ref 10.50 dBm 3.95 dBm| 10 dBidie_ Ref 10.50 dBm 3.34 dB
-od 1o, A | b3 g Y]] i r
0450 - Center Freq)
2% 2431500000 GHz|
25 S— ] — — StartFreq
i 2 421500000 GHz|
s
98
s StopFreq
] 2441500000 GHz,
S
[Start 2.40050 GHz Stop 2.44150 GHz| CF Step)|
[*Res BW 100 kHz #VEW 100 kHz #VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pts; 2.000000 MHz
Man|
2,402 000 GHz | 242200 GHz |
2 2421000 GHz | Zéston G o
I 1 oMz,
. i . i
i - I
11 - 11
2442-2461MHz 2462-2480MHz
numl-d- T ’ ; wmm T T |
= 5 Y oy 2T Fraquency
enter o Froq 2.451500000 ¢ G-FI'-— e o P A Type: Leg-Pwr anier Freq 2471500000 C G'H’z S Avg Type: Log-Par
i tow ™ wARan: 2048 v Fmntow * #ATen: 20dB :
— Auto Tune
S ohiE Mkr2 2.461 00 GHZ) S MkrZ 2.480 00 GHZ]
10 dBidiy__Ref 10.50 dBm 6.66 dBm| 10 dBidiy__ Ref 10.50 dBm 8.26 dBm
piud 6] oo [ 74 Sl B3 . I T2
0 4 Y 1 Center Freq,
2% 2471500000 GHz|
25 S— ] StartFreq
at 2461500000 GHz,
s
98
StopFreq
e 2481500000 GHz,
S
[Start 2.44150 GHz Stop 2.46150 GHz| Stop 2.48150 GHz CF Step)|
sRes BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts Sweep (#SWp) 2467 ms (1001 pts) 2000000 MHz
Man|
N 1 244200 GHz | 583 dBm
N f 2451 nmm; 6.66 dBm Freq Offset

10
11

0 Hzj
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8. Channel Separation

8.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.2 Limit

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.

8.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

8.4. Uncertainty

* 283Hz
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8.5. Test Result of Channel Separation
Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Channel Separation
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level . Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 648.0 Pass
39 2441 1000 >25 kHz 680.0 Pass
78 2480 1000 >25 kHz 648.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 (2402MHz)
E Keyslghtﬁ;‘)ectmmhnalyz‘ar rrﬁtnfeptS‘A | | | - | , , — (=0 =R
[Conter Freq 2.402000000 GHz o AvgType:LogPur  rwcelia34ss|  Frequency
PNO: Wide o 1'ig: Free Run e e
IFGain:Low #Atten: 20 dB
Mkr2 2.403 00 GHZ AutoTune
10 dBiv Ref 10.50 dBm 5.55 dBm
° 1 2
0500 Center Freq

-8.50
-195

-295

-39.5

-49.5

e S—

-89.5

795

2.402000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.407000000 GHz

MSG

[STATUS

Center 2402000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
7y Man
1 N i 2.402 00 GHz 5.38 dBm
g N f 2.403 00 GHz 5.55 dBm FreqOffset
4 0 Hz
5
6
7
8
1
1 L
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Channel 39 (2441MHz)

ri Keysight Spectrum Analyzer - Swept SA ===
I RrRL [ RF [s09  ac | [ [ SENSE:INT] | ALIGN AUTO  [03:26:42 PMJan 19,2018
ICenter Freq 2.441000000 GHz Avg Type: Log-Pwr TRACE[123as5g|  Freduency
PNO: Wide (50 Trig: Free Run TYPE| M AR
IFGain:Low #Atten: 20 dB DET|P NNNNN
Auto Tune
Ref Offset 05 dB Mkr2 2.442 00 GHz
10dBidiv__Ref 10.50 dBm 5.54 dBm
Log 1 5
0.500 Center Freq
950 2.441000000 GHz,
85 1
=8 StartFreq
395 2.436000000 GHz
495
59 5 hobuda iy
e Stop Freq
' 2.446000000 GHz
795
Center 2.441000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
-_— pute Man
1 2.441 00 GHz 5.44 dBm
2 N f 2.442 00 GH 5.54 dB|
3 z m Freq Offset|
g | 0 Hz
5 &
7
8
9
10
11 .
« 1 »
MSG STATUS
Channel 78 (2480MHz)
rﬁ: Keysight Spectrum Analyzer - Swept SA ===
1% RL [ RF [s00  ac | [ [ SENSE:INT] [ ALIGN AUTO _ [02:35:27 PMJan 19,2018 F
|Senter Freq 2.480000000 GHz | Avg Type: Log-Pwr TRECE[12345 6 requency
PNO: Wide (50 Trig: Free Run TYPE|M
IFGain:Low #Atten: 20 dB DET P NNNNN
o Offet05 b Mkr1 2.479 00 GHZ Auto Tune
10 dBidiv  Ref 10.50 dBm 6.08 dBm
Log 1 5
0.500 Center Freq
-8.50 2.480000000 GHz,
95 |
=8 StartFreq
35 2.475000000 GHz
495
E95
wos Stop Freq
2.485000000 GHz
795
Center 2.480000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
-_ fute Man
1 2.479 00 GHz 6.08 dBm
2 N f 2.480 00 GH 6.00 dB|
3 z m Freq Offset|
g | 0 Hz
8 E
7
8
9
10
11 .
MSG STATUS
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Channel Separation
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level _ Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 904.0 Pass
39 2441 1000 >25 kHz 904.0 Pass
78 2480 1000 >25 kHz 904.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 (2402MHz)
ri: Keysight Spectrum Analyzer - Swept SA (=0 =R
I RrRL [ RF [soQ  ac | [ [ SENSE:INT] | ALIGN AUTO  [02:44:51 PMJan 19, 2018
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Wide o 1rig: Free Run TYPE| M WA
IFGain:Low  #Atten: 20 dB oET/P NNNN'N
Auto Tune
Mkr2 2.403 00 GHz
Ref Offset 0.6 dB
109Bidiv  Ref 10.50 dBm 2.74 dBm
Log 1 '2
0500 Center Freq
350 2.402000000 GHz
-19.5 I —
=8 StartFreq
395 2.397000000 GHz
-49.5 wadl L
Ecf- T—
s Stop Freq
’ 2.407000000 GHz
-79.5
Center 2402000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
[mkR[mooefTRefscll x| v | FUNCTION [ FUNCTIONWIDTH] __FUNCTIONVALUE Ji§ pute Man
1 N f 2.402 00 GHz 2.60 dBm
§ N f 2.403 00 GHz 2.74dBm FreqOffset
4 OHz
7
8
9
10
11 o
MSG STATUS
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Channel 39 (2441MHz)

ri Keysight Spectrum Analyzer - Swept SA ===
I RrRL [ RF [s09  ac | [ [ SENSE:INT] | ALIGN AUTO  [03:27:46 PMJan 19,2018
ICenter Freq 2.441000000 GHz Avg Type: Log-Pwr TRACE[123as5g|  Freduency
PNO: Wide (50 Trig: Free Run TYPE| M Wi
IFGain:Low #Atten: 20 dB DET|P NNNNN
Auto Tune
Ref Offset 05 dB Mkr2 2.442 00 GHz
10dBidlv__Ref 10.50 dBm 3.39 dBm
ed 1 , 7
0.500 Center Freq
950 2.441000000 GHz|
195
=8 StartFreq
395 2.436000000 GHz
495 =
95
e Stop Freq
2.446000000 GHz|
795
Center 2.441000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
L 7] jpute Man
1 N f 2.441 00 GHz 3.26 dBm
2 N f 2.442 00 GH 3.39 dB;
3 z m Freq Offset|
4 0Hz
5 E
6
7
8
9
10
11 =
« 1 »
MSG STATUS
Channel 78 (2480MHz)
rﬁ: Keysight Spectrum Analyzer - Swept SA ===
1% RL [ RF [s00  ac | [ [ SENSE:INT] | ALIGN AUTO _ [03:03:25PMJan 19,2018 F
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[T2345 6 requency
PNO: Wide (50 Trig: Free Run TYPE| M WA
IFGain:Low #Atten: 20 dB peT|P NNNNN
o Offet05 b Mkr1 2.479 00 GHZ Auto Tune
10 dBidiv  Ref 10.50 dBm 4.06 dBm
Log 4 2
0.500 Center Freq
-8.50 2.480000000 GHz|
95
=8 T StartFreq
35 2.475000000 GHz
495
E95
wos Stop Freq
2.485000000 GHz
795
Center 2.480000 GHz Span 10.00 MHz| CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
7 | Man
1] N f 2.479 00 GHz 4.06 dBm
2| N f 2.480 00 GH 4.08dB
3 z m Freq Offset|
4 0Hz
5 E
6
7
8
9
10
11 -
MSG STATUS
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9. Dwell Time

9.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

9.2. Limit

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.

9.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

94. Uncertainty

T 25msec
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9.5. Test Result of Dwell Time

Product Lenovo 700 Ultraportable Bluetooth Speaker
Test Item Dwell Time
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DHS5)
Frequency TIEE Stlfl) t Hopping of | Sweep time | Dwell Time Limit Result
(MHz) g Number (ms) (ms) (ms)
(ms)
2402 2.890 101 31600 291.890 400 Pass
2441 2.890 107 31600 309.230 400 Pass
2480 2.890 100 31600 289.000 400 Pass
Dwell time = Time slot length*Hopping of number

Sweep time= 79 CHannel * 0.4
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CH 00 Time Interval between hops CH 00 Transmission Time
ms—-—mms ; 5 T lan ms—-—mms . " Tl
onl Center Freq 7o 2.402000000 ¢ GH L 2— ok 'm Fescumey TS req 760 2.402000000 GH_‘— nlnmmom Ava Trpw:Log-Pwr 0 Frequancy
o Atten: 20 dB o o |’ el . am wdB
Ref Offset 05 48 ol Ref Offset 05 48 AMkr2 2.890 ms ol
10dBidi  Ref 10.50 dBm 104Bidiv  Ref 10.50 dBm 0.00 dB
Lag T Loo—q 281
I M fit Center Freq P By e Center Freq
nsm i | | | 2 GHzf| 050 =T | GHz
S - 285
| | StartFreq StartFreq
ey i Al VIR - | L | 402000000 GHz|f .- - i 1 1 2 402000000 GHz|
5 !.| - J| g StopFreq M5 — — - - - 1. = = = ] StopFreq
A 2.402000000 GHz| l 2.402000000 GHz|
- | i| il | | crstepll . CF Step
! 510,000 kHz| 1.000000 MHZ|
=5 g |
s I 1 I "W"":}: i | | | rroqon;:
795 'R 795
Center 2402000000 GHz Span 0 Hz Center 2402000000 GHz Span 0 Hz
Res BN 510 kHz #VEW 3.0 MHz Sweep 31.60 5 (30001 pts) Res BIW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms mm pts)
CH39 Time Interval between hops CH 39Transmission Time
ms—-—mms ; - — 5 T lan ms—-—mms . " Tl
onl Center Freq 7o 2.441000000 ¢ GH S FmRuv; ok .m ) Fescumey onier 76 2.441000000 ¢ GH ] Trlnwaymom Ava Trpw:Log-Pwr 0 Frequancy
Foaniton . Atien: 2948 e T e
Ref Offset 05 48 ol Ref Offset 05 48 AMkr2 2.890 ms ol
{ogaidy_Ref 10.50 dBm 10 amidl_ Ref 10.50 dBm -0.26 dB
7 1
Center Freq E 2 Center Freq
EIII I e i R
a8 a8
l‘ IILH StartFreq StartFreq
I [ 2441000000 GHzff ... 1 | 1 2441000000 GHz
" StopFreq] = 4 i — | 1 : : : ] StopFreq
2441000000 GHz| i 2441000000 GHz|
CFStepf . CF Step|
510,000 kHz| 1.000000 MHZ|
Man| | L Man|
s I 1 I "W"":}: i | | | rroqon;:
795 'R 795
Center 2441000000 GHz Span 0 Hz Center 2441000000 GHz Span 0 Hz
Res BN 510 kHz #VEW 3.0 MHz Sweep 31.60 5 (30001 pts) Res BIW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms mm pts)
CH 78 Time Interval between hops CH 78 Transmission Time
ms—-—mms . T lan ms—-—mms . Tl
e T M AT L9321 PM s 18, 0L #133
°"“ Sonter Froq 2.480000000 GHz oo Log-Pur miceliaiesy| Fraqueney TS 760 2.480000000 ¢ GH Trlammom Ava Trpw:Log-Pwr s[. Y| Frequency
T P o gL A 17 Tlp et TP
IFGainLow Atten: 0 dB o u-c.u.u» m-n 0 dB L
Ref Offset 05 48 ol Ref Offset 05 48 AMkr2 2.890 ms ol
{odBidiv__Ref 10.50 dBm jo8idiv__Ref 10.50 dBm 0.17d
w Yl ) I Yo
| Center Freq Center Freg
n5m H+ 2 GHzf| 050 =T | GHz
e T 35
| | StartFreq StartFreq
i | | | | L! I 2450000000 GHzff ... 1 | 1 2450000000 GHz
i }| | | | I 2480000000 GHz| i 2480000000 GHz|
25 i .- i | ‘ 25 . - .
“ bt et I || ||:|| |‘~|’I | ) B A I e Ll phiid B hobyid
imn i Y H 1Y L "N 510,000 kH; [ 1.000000 MH;
dti bR i i ikl u _ P
s I 1 I "W"":}: i | | | rroqon;:
s - s
Center 2. GHz Span 0 Hz Center 2. GHz Span 0 Hz
Res BN 510 kHz #VEW 3.0 MHz Sweep 31.60 5 (30001 pts) Res BIW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms (1001 pts)

Note:
The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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Product : Lenovo 700 Ultraportable Bluetooth Speaker
Test Item : Dwell Time
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (Channel 00,39,78 —-DHS5)
Frequency Tl?ellel Stll?t Hopping of | Sweep time | Dwell Time Limit Result
(MHz) g Number (ms) (Sec) (Sec)
(ms)
2402 2.900 99 31600 287.100 400 Pass
2441 2.890 110 31600 317.900 400 Pass
2480 2.890 106 31600 306.340 400 Pass

Dwell time = Time slot length*Hopping of number

Sweep time= 79 CHannel * 0.4
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CH 00 Time Interval between hops

CH 00 Transmission Time

mm “9 =l wmm “9 =l
o 1:7353 an 16, 016 133 J J PM Jam 16, 2016
°""" Conter Froq 2.402000000 (<1 — v TipeLe e el T 760 2.402000000 GH_‘— Trlnmmom v Type: Log P Siifi3Tass| Frequency
oo T At 2048 M (P M T e TP e
Auto Tune, Auto Tune,
Ref Offset 0.5 4B Ref Offset 0.5 4B AMEKr2 2,900 ms
10dBidi  Ref 10.50 dBm jo8idiv__Ref 10.50 dBm -0.62 dB
Log 1§ + A1
| | | “ | Center Freq Center Freq)
o0 -+ 2 GHzlj om0 =R | Y GHz,
25
StartFreq StartFreq
2402000000 GHzff .. 1 | 1 2402000000 GHz
StopFreq| ° Stop Freq
2.402000000 GHz| 2.402000000 GHz|
25
|| | CFSteplf .. CF Step|
"|||r'||'|I II ]||1 1 510,000 kHz| 1.000000 MHZ|
Man| fio o laute Man
S Freqomset| Pil.!p FreqOffset
s onzl 25 T T oMz
795 795 t
Center 2402000000 GHz Span 0 Hz Center 2402000000 GHz Span 0 Hz
Res BN 510 kHz #VEW 3.0 MHz Sweep 31.60 5 (30001 pts) Res BIW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms mm pts)
usa e usa e
CH39 Time Interval between hops CH 39Transmission Time
mm “9 =l wmm “9 =l
] ] s s 210 12734 5 210
0"'" "’q_é 441000000 ¢ GH = Trig: Free Run Jmhpuie ‘|'I 23asy| Frequmncy TS 76 2.441000000 ¢ {’.‘H T"nmmom v Type: Log P fI'. iess| Frequeney
oo T Atien: 20 0B M oerlP WHMMH T e it
Auto Tune, Auto Tune,
Ref Offset 0.5 4B Ref Offset 0.5 4B AMEKr2 2.890 ms
{ogaidy_Ref 10.50 dBm 10 amidly__Ref 10.50 dBm -0.47 dB
" ok A1
T |||| |||||| I I|| ||| 1111 |||| L L biohthe Canter Frog
050 2 GHzlj om0 =R | Y GHz,
L INIII
35
| ||| || || A | — —
| | || | | ||u "” | | | | || 2as1000000 G e 1 | 1 2441000000 GHz
|' | i | StopFreq| *° Stop Freq
2441000000 GHz| 2441000000 GHz|
25
|' "" ||l | |F'”||U "HII' I || |" ||' |
| CFstepff | . CF Step|
yLy 510,000 kHz| 1.000000 MHZ|
Man | | " laute Man|
i AL AT
S | Freqomset| FreqOffset
& | oMz * T T 0 Hz|
795 'R 795 t
Center 2441000000 GHz Span 0 Hz Center 2441000000 GHz Span 0 Hz
Res BN 510 kHz #VEW 3.0 MHz Sweep 31.60 5 (30001 pts) Res BIW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms mm pts)
usa e usa e
CH 78 Time Interval between hops CH 78 Transmission Time
mm “9 =l wmm “9 =l
M @181 4 P e 18, 0L LI LR
°"“" '"““17é 480000000 GHz Tiig: Line e e Le mactfiaaesz| Frequaney TS 760 2.480000000 ¢ GH —] Trlammom v Type: Log P s[. Tiasg| Frequancy
FD T athan: 1 0B e oerlP WHMMH o3 R e, 268 arlP Wb
Auto Tune, Auto Tune,
Ref Offset 0.5 4B Ref Offset 0.5 4B AMEKr2 2,890 ms
10dBidi  Ref 10.50 dBm odBidiy  Ref 10.50 dBm -0.05 dB
Log - - r r Lo s 241
| || | | | | Center Freq Center Freq
0504 T 1 2 Gzl 020 LI 2 GHz
|| 1 O Il (i
sal] Ll 1 1 il | il A
| | ||| | | | I“ StartFreq StartFreq
s i | [ 1| i1} o i (1 | ] ZAB0000000 GHz|f .. - i 1 1 2 450000000 GHI|
e || | il | Tt | i StopFreq| ° StopFreq
| i (l | | | 2480000000 GHz| 2480000000 GHz|
o | | ., | | CFStepf .. CF Step)|
510,000 kHz| 1.000000 MHZ|
Man| \ oute Man|
a8 . I
b e Al A P
S | Freqomset| FreqOffset
& | oMz * T T 0 Hz|
795 'R 795 t
Center 2. GHz Span 0 Hz Center 2. GHz Span 0 Hz
Res BN 510 kHz #VEW 3.0 MHz Sweep 31.60 5 (30001 pts) Res BIW 1.0 MHz #VEW 1.0 MHz Sweep 10.00 ms (1001 pts)
usa e usa e

Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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10. Occupied Bandwidth

10.1.  Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

10.2.  Limits

N/A

10.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

10.4. Uncertainty

* 283Hz
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10.5.

Test Result of Occupied Bandwidth

Product Lenovo 700 Ultraportable Bluetooth Speaker
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No Frequency Measurement Level Required Limit Result
) (MHz) (kHz) (kHz)
00 2402 972 - NA
39 2441 1020 - NA
78 2480 972 -- NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | SENSE:INT] | ALIGN AUTO  [01:56:28 PMJan 19,2019
|[Center Freq 2.402000000 GHz Avg Type: Log-Pwr TcETa3456|  Frequency
PNO: Wide (o Trig: Free Run TYPE| M WA
IFGain:Low © #Atten: 20 dB OET|P NNNNN
Auto Tune
Ref Offsst 0.5 dB Mkr2 2.401 532 GHz
10 dBJdiv__ Ref 10.50 dBm -16.52 dBm
Log 1
0500 Center Freq(]
250 ’2 3 2.402000000 GHz
-16.33 dBmj|
-19.5
295 StartFreq(|
388 2.400500000 GHz
-49.5
595
e Stop Freq(]
’ 2.403500000 GHz
795
Center 2.402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| R A 500 0 R - [ Man
1| N f 2.401 979 GHz 3,67 dBm
2l N [ 2.401 632 GHz 16.52 dBm
3[ N f 2.402 504 GHz -16.69 dBm FreqOffset
4 0Hz
5
6
7
8
9
10
11 4
IMSG STATUS
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Figure Channel 39:
ri Keysight Spectrum Analyzer - Swept SA (==
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [02:02:28 PMJan 19,2019 s
|[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide () Trig: Free Run TYPE|M
IFGain:Low #Atten: 20 dB per|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 481 GHz
10 dB/div__ Ref 10.50 dBm -16.40 dBm
Log 1
0500 Center Freq(]
950 '2 3 2.441000000 GHz
-16.36 dBmfl
-19.5
298 StartFreqf|
395 2.439500000 GHz
-49.5
-59.5
was Stop Freqj|
' 2.442500000 GHz
-79.5
Center 2.441000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz|
| -—— pute Man
2.440 979 GHz 3.62dBm
2 N f 2.440 481 GHz -16.40 dBm
3[ N f 2.441 501 GHz -16.44 dBm Freq Offset
Z i 0 Hz
[5
7
8
9
10
11 -
< ,
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrurn Analyzer - Swept SA ===
i RL [ RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [02:41:41 PMJan 19,2019
|center Freq 2.480000000 GHz Avg Type: Log-Pwr TcEllz3456|  Freauency
PNO: Wide D Trig: Free Run TYPE| M WAMAAMAA-
IFGain:Low #Atten: 20 dB per|P NNNNN
ot Offect 05 db Mkr2 2.479 532 GHZ Alito Tune
10 dBidiv__ Ref 10.50 dBm -16.03 dBm
Log 1
0500 Center Freq(]
EE .2 3 2.480000000 GHz
-15.74 dBmj|
-19.5
8 StartFreqf|
395 2.478500000 GHz
-49.5
-59.5
595 Stop Freq(]
' 2.481500000 GHz
-79.5

#VBW 100 kHz

Center 2.480000 GHz
Res BW 30 kHz

Span 3.000 MHz

Sweep (#Swp) 3.200 ms (1001 pts)

I -_
2.479 976 GHz 4.26 dBm
2N f 2.479 532 GHz -16.03 dBm
3['N f 2.480 504 GHz 16.34 dBm
5 2
6
7
8
9
10
11 <

< I

STATUS

CF Step
300.000 kHz,
uto Man

Freq Offset
0 Hz|
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Product Lenovo 700 Ultraportable Bluetooth Speaker
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 1356 - NA
39 2441 1356 - NA
78 2480 1356 -- NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [02:50:32 PMJan 19,2019
|[Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TcETa345e|  Frequency
PNO: Wide (o Trig: Free Run TYPE| M WA
IFGain:Low  #Atten: 20 dB OET|P NNNNN
Auto Tune
Ref Offsst 0.5 dB Mkr2 2.401 325 GHz
10 dB/div__ Ref 10.50 dBm -20.19 dBm
Log 1
0500 Center Freq(]
250 2 3 2.402000000 GHz
195 . -18.97 dem|
295 StartFreq(|
395 T o 2.400500000 GHz
-49.5
595
e Stop Freq(]
’ 2.403500000 GHz
795
Center 2.402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| O A 1500 o e R [ Man
1| N f 2.401 919 GHz 0.03 dBm
2l N [ 2.401 325 GHz 20.19 dBm
3N f 2.402 681 GHz -20.53 dBm Freq Offset
4 0 Hz|
5 E
6
7
8
9
10
11 4
IMSG STATUS
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Figure Channel 39:
ri Keysight Spectrum Analyzer - Swept SA (==
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [02:59:25 PMJan 19,2019
|Center Freq 2.441000000 GHz Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide Cp0 Trig: Free Run TYPE(M
IFGain:Low #Atten: 20 dB DET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 325 GHz
10 dBidiv__ Ref 10.50 dBm -20.01 dBm
Log 1
0.500 : Center Freq|
EL-| 27 3 2.441000000 GHz
-19.5 ’ -19.79 dEmfl
8 Start Freq|
395 e - 2.439500000 GHz|
-49.5
-59.5
. Stop Freqj|
' 2.442500000 GHz
-79.5
Center 2.441000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1 001 pts) 300.000 kHz,
| -_— pute Man
2.441 132 GHz 0.21 dBm
2 N f 2.440 325 GHz -20.01 dBm
3[ N f 2.441 681 GHz 19.97 dBm FreqOffset
r- | 0 Hz
6
7
8
9
10
11 )
« D
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrum Analyzer - Swept SA ===
i RL [ RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [03:11:37 PMJan 19,2019
[Center Freq 2.480000000 GHz Avg Type: Log-Pwr TCE[123456|  redueney
PNO: Wide 50 Trig: Free Run TVPE| MWAAMAAY
IFGain:Low #Atten: 20 dB DET|/P NNNNN
o Ofect05 b Mkr2 2.479 325 GHZ Auto Tune
10 dBidiv__ Ref 10.50 dBm -18.90 dBm
Log | 1
0.500 | pv Center Freq|
EX| 2 3 2.480000000 GHz
195 ’ -18.88 dBm|
295 StartFreq|
85 2478500000 GHz
-49.5
-59.5
sas Stop Freq(]
' 2.481500000 GHz
-79.5
Center 2.480000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #V/BW 100 kHz Sweep (#Swp) 3.200 ms (1 001 pts) 300.000 kHz
| -_— pute Man
2.479 919 GHz 1.12dBm
2 N f 2.479 325 GHz -18.90 dBm
3| N f 2.480 681 GHz 18.90 dBm Freq Offset
‘ i 0Hz
6
7
8
9
10
11 )
« D
IMSG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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