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1. GENERAL INFORMATION

1.1. EUT Description

Product Name Notebook PC

Trade Name ASUS

Model No. T100T, H100T, R104T

FCCID. MSQT100T

Frequency Range 2402 — 2480MHz

Channel Number 79

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

Antenna Type PIFA Antenna

Channel Control Auto

Antenna Gain Refer to the table “Antenna List”

USB Cable Non-Shielded, 1.0m

Power Adapter MFR: ASUS, M/N: W12-010N3A
Input: 100-240V, 50-60Hz, 0.3A
Output: 5V, 2A

Antenna List

No.|Manufacturer Part No. Antenna Type Peak Gain
1 |[INPAQ WA-P-LB-02-083 PIFA -0.60 dBi for 2.4 GHz
Note:

1. The antenna of EUT is conform 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:

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

Note:
The EUT is a Notebook PC with a built-in WLAN and Bluetooth V4.0 V3.0, V2.1+EDR

1.

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

transceiver, this report for Bluetooth V3.0, V2.1+EDR.

The Hardware is identical for three models, the differences between the models is pre-reserved
model name, provided for different sales channels.

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

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

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.

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. FCCID Power Cord
(1) |USB Mouse Logitech M-U0003 LZ024HR DoC N/A
2 i - -
(2) |Monitor DELL U2410 CN-0J257M-728|DoC Non-Shielded, 1.8m
-011-038L
(3) |Microphone & Ergotech ET-E201 N/A N/A N/A
Earphone
Signal Cable Type Signal cable Description
A |Mouse Cable Non-Shielded, 1.8m
B |HDMI Cable Non-Shielded, 1.8m
C |Microphone & Earphone Cable Non-Shielded, 1.8m
1.4. Configuration of Tested System
Manitor
{2)
B
EUT
C A
Microphone use
& Earphone Mouse
3) (1)

1.5. EUT Exercise Software

(1) Setup the EUT as shown in Section 1.4

(2) Execute "WL.exe” program on the EUT.

(3) Configure the test mode, the test channel, and the data rate.
(4) Start transmits continually.

(5) 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 QuieTek Corporation’s Web Site: http://www.quietek.com/tw/ctg/cts/accreditations.htm
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site:
http://www.quietek.com/

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Quietek Corporation

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 : service@quietek.com

FCC Accreditation Number: TW1014
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2. Conducted Emission

2.1. Test Equipment

Equipment Manufacturer |Model No. / Serial No.  |Last Cal. Remark
X |Test Receiver R&S ESCS 30/825442/018 [Sep., 2013
X |Artificial Mains Network R&S ENV4200/848411/10  [Feb., 2013  [Peripherals
X |LISN R&S ESH3-Z5 / 825562/002 |Feb.,2013 [EUT
DC LISN Schwarzbeck (8226 /176 Mar, 2013  |EUT
X |Pulse Limiter R&S ESH3-Z2 /357.8810.52 |Feb., 2013
No.1 Shielded Room

Note:
1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

2.2, Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

12dBuV] EUT
My OOO rLoad [ ] N
- ] [ L{ N
LISN© }@ LISN

/ ///////</ // A
LISN
Ground Plane
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2.3. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBuV) 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.

2.4. 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 C63.10: 2009 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 C63.10, 2009; tested to FHSS test procedure of FCC Public Notice
DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

2.5. Uncertainty
t+ 2.26dB
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2.6. Test Result of Conducted Emission

Product : Notebook PC

Test [tem : Conducted Emission Test

Power Line : Line 1

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

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 1
Quasi-Peak
0.162 9.697 29.290 38.987 -26.670 65.657
0.404 9.708 25.030 34.738 -24.005 58.743
1.724 9.778 11.880 21.658 -34.342 56.000
2.798 9.810 10.260 20.070 -35.930 56.000
5.088 9.830 16.160 25.990 -34.010 60.000
19.982 9.913 9.580 19.493 -40.507 60.000
Average

0.162 9.697 16.520 26.217 -29.440 55.657
0.404 9.708 22.280 31.988 -16.755 48.743
1.724 9.778 9.360 19.138 -26.862 46.000
2.798 9.810 7.510 17.320 -28.680 46.000
5.088 9.830 11.190 21.020 -28.980 50.000
19.982 9.913 4.590 14.503 -35.497 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Notebook PC

Test [tem : Conducted Emission Test

Power Line : Line 2

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

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV dB dBuV
LINE 2
Quasi-Peak
0.150 9.676 30.540 40.216 -25.784 66.000
0.408 9.688 24.370 34.058 -24.571 58.629
0.611 9.697 15.330 25.027 -30.973 56.000
1.295 9.738 9.590 19.328 -36.672 56.000
2.443 9.790 9.480 19.270 -36.730 56.000
7.338 9.850 8.860 18.710 -41.290 60.000
Average

0.150 9.676 19.370 29.046 -26.954 56.000
0.408 9.688 19.190 28.878 -19.751 48.629
0.611 9.697 13.200 22.897 -23.103 46.000
1.295 9.738 7.350 17.088 -28.912 46.000
2.443 9.790 7.270 17.060 -28.940 46.000
7.338 9.850 5.450 15.300 -34.700 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3. Peak Power Output

3.1. Test Equipment

Equipment Manufacturer ~ Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357 May, 2013
X Power Sensor Anritsu MA2411B/0738448 Jun, 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

3.2. Test Setup

EUT RF Cable Power
[l:l] Meter
SMA
Connecter

3.3. Limit

The maximum peak power shall be less 1Watt.

34. Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice
DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

3.5. Uncertainty

* 1.27dB
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3.6. Test Result of Peak Power Output

Product : Notebook PC

Test Item : Peak Power Output

Test Site : No.3 OATS

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

(MHz) (dBm)

Channel 00 2402.00 9.29 1 Watt= 30 dBm Pass
Channel 39 2441.00 9.32 1 Watt=30 dBm Pass
Channel 78 2480.00 8.86 1 Watt=30 dBm Pass
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Product : Notebook PC

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 8.80 1 Watt= 30 dBm Pass
Channel 39 2441.00 8.32 1 Watt= 30 dBm Pass
Channel 78 2480.00 7.94 1 Watt= 30 dBm Pass
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4. Radiated Emission
4.1. Test Equipment
The following test equipments are used during the radiated emission test:
Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
DSite #3 (X |Loop Antenna Teseq HLA6120 /26739 Jul., 2013
X |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2013
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2013
X [Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2013
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2013
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2013
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2013
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2013
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

4.2, Test Setup
Below 1GHz

[FRP Dome |

I

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.

Wil

i
I—I;I—l |F ully soldered Metal Ground || To Controller

Test
Receiver

To Receiver
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4.3.

Above 1GHz

FRP Dome

EUT

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.

_/

Limits

> General Radiated Emission Limits

To Receiver|_|

Pre-
Amplifier

ll

ll

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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4.4.

4.5.

Test Procedure

The EUT was setup according to ANSI C63.10, 2009 and tested according to FHSS test procedure of
FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247 requirements.

The EUT is placed on a turn table which is 0.8 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 from 1 meter to 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, 2009 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 on the Final Measurement.

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

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+
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4.6. Test Result of Radiated Emission

Product : Notebook PC
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 3.327 47.710 51.037 -22.963 74.000
7206.000 10.136 43.950 54.086 -19.914 74.000
9608.000 13.706 37.190 50.896 -23.104 74.000
Average
Detector:
7206.000 10.136 34.750 44.886 -9.114 54.000
Vertical
Peak Detector:
4804.000 6.638 46.640 53.277 -20.723 74.000
7206.000 11.005 43.870 54.875 -19.125 74.000
9608.000 14.103 37.910 52.013 -21.987 74.000
Average
Detector:
7206.000 11.005 35.050 46.055 -7.945 54.000

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.

AN

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Notebook PC
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 3.001 46.030 49.031 -24.969 74.000
7323.000 11.846 42.340 54.187 -19.813 74.000
9764.000 12.563 37.920 50.483 -23.517 74.000
Average
Detector:
7323.000 11.846 33.090 44.937 -9.063 54.000
Vertical
Peak Detector:
4882.000 5.713 44.350 50.064 -23.936 74.000
7323.000 12.727 41.540 54.268 -19.732 74.000
9764.000 13.028 37.260 50.288 -23.712 74.000
Average
Detector:
7323.000 12.727 32.230 44.958 -9.042 54.000

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.

SR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook PC
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 2.760 43.780 46.540 -27.460 74.000
7440.000 12.567 36.440 49.006 -24.994 74.000
9920.000 13.456 36.770 50.226 -23.774 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 44.680 50.237 -23.763 74.000
7440.000 13.426 35.760 49.185 -24.815 74.000
9920.000 13.958 36.930 50.888 -23.112 74.000
Average
Detector:

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 : Notebook PC
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 3.327 45.460 48.787 -25.213 74.000
7206.000 10.136 51.030 61.166 -12.834 74.000
9608.000 13.706 36.670 50.376 -23.624 74.000
Average
Detector:
7206.000 10.136 37.390 47.526 -6.474 54.000
Vertical
Peak Detector:
4804.000 6.638 44.990 51.627 -22.373 74.000
7206.000 11.005 46.940 57.945 -16.055 74.000
9608.000 14.103 37.510 51.613 -22.387 74.000
Average
Detector:
7206.000 11.005 33.640 44.645 -9.355 54.000

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.

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Notebook PC
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 3.001 43.950 46.951 -27.049 74.000
7323.000 11.846 37.760 49.607 -24.393 74.000
9764.000 12.563 37.590 50.153 -23.847 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 43.640 49.354 -24.646 74.000
7323.000 12.727 37.100 49.828 -24.172 74.000
9764.000 13.028 36.900 49.928 -24.072 74.000
Average
Detector:

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.

Page: 24 of 68



[ QuieTek

Report No. 138248R-RFUSP43V01

Product Notebook PC
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2480MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4960.000 2.760 41.520 44.280 -29.720 74.000
7440.000 12.567 35.640 48.206 -25.794 74.000
9920.000 13.456 36.860 50.316 -23.684 74.000
Average
Detector:
Vertical
Peak Detector:
4960.000 5.557 41.600 47.157 -26.843 74.000
7440.000 13.426 35.420 48.845 -25.155 74.000
9920.000 13.958 36.660 50.618 -23.382 74.000
Average
Detector:

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 = 1MHz, 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 : Notebook PC

Test [tem : General Radiated Emission

Test Site : No.3 OATS

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

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal

66.860 -13.595 42.528 28.933 -11.067 40.000
383.080 1.305 25.621 26.926 -19.074 46.000
460.680 4.030 23.217 27.247 -18.753 46.000
546.040 4.386 23.392 27.778 -18.222 46.000
831.220 7.121 23.083 30.204 -15.796 46.000
941.800 6.790 23.583 30.373 -15.627 46.000
Vertical
68.800 -12.433 43.000 30.567 -9.433 40.000
218.180 -6.306 32.187 25.881 -20.119 46.000
373.380 0.043 28.473 28.516 -17.484 46.000
540.220 2.169 22.769 24.938 -21.062 46.000
617.820 0.958 25.991 26.949 -19.051 46.000
941.800 3.460 23.583 27.043 -18.957 46.000

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

> N
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Product . Notebook PC
Test [tem . General Radiated Emission
Test Site : No.3 OATS
Test Mode : Mode 2: Transmit - 3Mbps (8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
66.860 -13.595 43.193 29.598 -10.402 40.000
229.820 -8.001 29.889 21.888 -24.112 46.000
371.440 0.860 26.038 26.898 -19.102 46.000
547.980 4.028 23.719 27.747 -18.253 46.000
852.560 7.106 23.014 30.120 -15.880 46.000
941.800 6.790 22.407 29.197 -16.803 46.000
Vertical
66.860 -12.435 43.349 30.914 -9.086 40.000
224.000 -6.379 31.613 25.234 -20.766 46.000
371.440 -0.310 26.038 25.728 -20.272 46.000
617.820 0.958 26.941 27.899 -18.101 46.000
831.220 2.041 25.051 27.092 -18.908 46.000
920.460 3.272 23.186 26.458 -19.542 46.000

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

> N
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5. RF Antenna Conducted Test

5.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments Marked “X” are used to measure the final test results.

5.2. Test Setup

RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

5.3. Limits

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.

5.4. Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

5.5. Uncertainty

* 150Hz
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5.6. Test Result of RF Antenna Conducted Test

Product : Notebook PC

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 00: 30MHz — 25GHz

Spurious Emission(30MHz-25GHz)

[—— Limit line: 1127 Reading YValue |
' ' ' ' ' REW: 100k, VBW: 1M
20 F Sweep Time: Auto 3
10 ¥ Sweep Points: 120001|
0
0 £

E 20 %

2 i ]
A0 % E
-50 F "
B0 E
F0 X
-0 t

=3 10 15 20 25

GHz
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Product : Notebook PC

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 39: 30MHz — 25GHz

Spurious Emission(30MHz-25GHz)

[—— Limit ine: -11.25

Reading Valug |
T

' ' ' ' REW: 100k, VBW: 1M
20 F Sweep Time: Auto
10 ¥ Sweep Points: 120001|
0
0+
a0
30 F ]
A0+ E
A0 F "
60 1
0¥
-80

dBm

GHz
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Product : Notebook PC

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 78: 30MHz — 25GHz

Spurious Emission(30MHz-25GHz)

[—— Limit ine: -12.03

Reading Valug |
T

' ' ' ' REW: 100k, VEW: 1M
N ¥ Sweep Time: Auto
10 F Sweep Points: 120001|
0 4
0+
20§
a0 i
A0 i

&0+ "
&0 ]

dBm

70+
-B0

GHz

Page: 31 of 68




E4 QuieTek Report No. 138248R-RFUSP43V01

Product : Notebook PC

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Figure Channel 00: 30MHz — 25GHz

Spurious Emission(30MHz-25GHz)

[—— Limitline: -1672 Reading YValue |
T

REW: 100k, VBW: 1M
Sweep Time: Auto
1m0 F Sweep Points: 120001|

dBm
(o]
[ )

GHz
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Product Notebook PC
Test Item RF Antenna Conducted Test
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK)
Figure Channel 39: 30MHz — 25GHz
Spurious Emission(30MHz-25GHz)
[—— Limit ine: -14.55 Reading Valug |
o i ' REW: 100k, VBW: 1M
Sweep Time: Auto
1m0 F Sweep Points: 120001|
0
0 3
g 0%
£ i E
40 F 3
£0 1 "
E0 ]
70+
a0 :
10 15 20 25
GHz
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Product Notebook PC
Test Item RF Antenna Conducted Test
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Figure Channel 78: 30MHz — 25GHz
Spurious Emission(30MHz-25GHz)
[—— Limit ine: -17 .04 Reading Valug |
0 F '
o ¥
0
S0 F
20
E
S a0 E
A0 F E
a0 1 4
B0 1
70§ E
-60 . : : :
5 10 15 20 25
GHz

Page: 34 of 68



E4 QuieTek Report No. 138248R-RFUSP43V01

6. Band Edge

6.1. Test Equipment
RF Conducted Measurement

The following test equipments are used during the band edge tests:

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

RF Radiated Measurement:

The following test equipments are used during the band edge tests:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XISite # 3 Bilog Antenna Schaftner Chase |CBL6112B/2673 Sep., 2013
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2013
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2013
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2013
X  |Spectrum Analyzer Agilent E4407B / US39440758 May, 2013
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2013
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2013

X  |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A

X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.
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6.2. Test Setup

RF Conducted Measurement

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
RF Radiated Measurement:
Above 1GHz
l M am | .|
I 1
FRP Dome

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

The distance between
EUT antenna and turn table
was 3M regards to the
standard adopted.
o) (O
|—I;I—| To Receiver| | Pre-
Amplifier

ll ll
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6.3.

6.4.

6.5.

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)).

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The turn
table can rotate 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
C63.4:2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are | MHz.
The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

I+

Page: 37 of 68



[ QuieTek

Report No. 138248R-RFUSP43V01

6.6. Test Result of Band Edge
Product Notebook PC
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna Frequency | Correction Factor Reading Level Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2402 6.845 104.301 111.146 Peak
Horizontal 2402 6.845 88.909 95.754 Average
Vertical 2402 6.845 99.736 106.581 Peak

Vertical 2402 6.845 85.372 92.217 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
AI;;Z na Frequency Fl(l:llgzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)
Horizontal 2360.1 111.146 53.87 57.276 74.000 Peak
Horizontal 2389.5 95.754 52.97 42.784 54.000 Average
Vertical 2360.1 106.581 53.87 52.711 74.000 Peak
Vertical 2389.5 92.217 52.97 39.247 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A
F = Fundamental field Strength (Peak or Average)

A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
l RL RF S0 AC SENSETNT) ALIGN AUTO 06:24:53PM Aug 20, 2013

[Center Freq 2.390000000 GHz Avg Type: Log-Pwr WcE[loaesg |  Freauency
PNO: Fast Trig: Free Run TYPE |IV] Wbty
I IFGaindLow — WAtten: 20 dB pETP NNNNN
Auto Tune|
Ref Offset 10 dB Mkr3 2.360 1 GHz
10 dB/div__ Ref 20.00 dBm -44.33 dBm
Log 1
00 Center Freq||
oo 2.390000000 GHz
-10.0
-20.0
StartFreq||
= 3 ) 2.340000000 GHz
-40.0 ‘
-50.0
600 Stop Freq|
00 2.440000000 GHz
Center 2.39000 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 10.000000 MHz
% [ v [ FUNCTION [ FUNC UNC L Auto Man
N f 24021 GHz 9.54 dBm
N f 23900 GHz 46.16 dBm
N f 2.3601 GHz 44.33 dBm Freq Offset
0 Hz|
MSG STATUS
Average Detector of conducted Band Edge Delta
Agilent Spectrum Analyzer - Swept SA
il FL RF S0 AC SENSE:INT) ALIGN AUTO 06:24:18PM Aug 20, 2013
|[Center Freq 2.390000000 GHz Avg Type: Log-Pur mAcE[lz3455 |  Frequency
PND: Fast 0 Trig: Free Run TYPE |V Wbkt
IFGainiLow — WAtten: 20 dB pETIP NNNNN
o oMot 10 dB MKr3 2.389 5 GHZ Auto Tune
1o geiai _Ref 20.00 dBm -57.70 dBm
0.0 " Center Freq||
0m 2.390000000 GHz
-10.0
-20.0
StartFreq||
00 2.340000000 GHz
-40.0
50.0 .3
500 Stop Freq|
o0 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) 10.000000 MHz
[u= [ [ 7 [ FNCTON [ FUNCTONWD UNCTION VLl Auto Man
1 N f 24020 GHz 473 dBm
2[ N f 23900 GHz 57.99 dBm
3 N f 23896 GHz 57.70 dBm Freq Offset
5 OHz
6
7
g
9
10
11
12
MSG STATUS
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Product
Test Item
Test Site
Test Mode

Notebook PC
Band Edge
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dB(uV/m)]

Horizontal 2480 7.203 97.169 104.372 Peak
Horizontal 2480 7.203 83.298 90.501 Average
Vertical 2480 7.203 93.909 101.112 Peak

Vertical 2480 7.203 80.588 87.791 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
AI;;Z na Frequency Fl(l:llgzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)

Horizontal 2483.6 104.372 52.25 52.122 74.000 Peak
Horizontal 2483.5 90.501 51.59 38.911 54.000 Average
Vertical 2483.6 101.112 52.25 48.862 74.000 Peak

Vertical 2483.5 87.791 51.59 36.201 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A
F = Fundamental field Strength (Peak or Average)

A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Ed

Agilent Spectrum Analyzer - Swept SA

ge Delta

] RL RF S0Q  AC SENSEINT ALIGN AUTO 06:38:26PM Aug 20, 2013
[Center Freq 2.483500000 GHz Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast o 1rig:Free Run TYPE| I Wbk
I IFGain:Low #Atten: 20 dB DETIF NN N MM
Ref Offset 10 dB Mkr3 2.483 6 GHZ Auto Tune
10 dBidiv__ Ref 20.00 dBm -43.21 dBm
Log 1
100 Center Freq|]
nm 2.483500000 GHz
-10.0
-200
StartFreq||
e 3 2.433500000 GHz,
-40.0 &
-50.0
-50.0 Stop Freq||
700 2.533500000 GHz

Span 100.0 MHZ

Center 2.48350 GHz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #sweep 500 ms (1001 pts)]|  40.000000 MKz
| TAC] SiL [ v | FUNCTION ] FUNCTIO Auto Man
11 N f 24798 GHz 9.04 dBm
2| N f 24835 GHz -45.03 dBm
3 N f 24836 GHz -43.21 dBm FreqOffset
0 Hz
8
9
10
11
12
MSG STATUS
Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

] RL RF S0Q  AC SENSEINT ALIGN AUTO 08:37:54PM Aug 20, 2013
[Center Freq 2.483500000 GHz \ Avg Type: Log-Pur maEli o345 |  Frequency
PNO: Fast 50 Trig: Free Run TYPE |IV] Wbt
I IFGain:Low #Atten: 20 dB DETIF NN N MM
o Ofeet 10 dB Mkr2 2.483 5 GHZ Auto Tune
{0 gBidiv__Ref 20.00 dBm -56.76 dBm
00 p Center Freq||
oo 2483500000 GHz
-10.0
-200
StartFreq||
00 2.433500000 GHz
-40.0
00 02
500 Stop Freq|
00 2.533500000 GHz
|Center 2.48350 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts)| 40000000 M
[ v [ FUCTION [ FUC Auto Man
1 N f 2.4800 GHz 5.17 dBm
2 N f 24835 GHz 56.76 dBm
3 Freq Offset
0 Hz
g
9
10
1
12

STATUS
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Product
Test Item
Test Site
Test Mode

Notebook PC
Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dBuV/m]

Horizontal 2402 6.845 103.222 110.067 Peak
Horizontal 2402 6.845 86.347 93.192 Average
Vertical 2402 6.845 98.605 105.450 Peak

Vertical 2402 6.845 82.175 89.020 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
AI;;Z na Frequency Fl(l:llgzl‘l;f;;al A (dB) Field Strenggth ( dII;::{lll/tm) Detector
(MHz) (dBuV/m)
Horizontal 2374.9 110.067 52.47 57.597 74.000 Peak
Horizontal 2371.2 93.192 49.93 43.262 54.000 Average
Vertical 2374.9 105.45 52.47 52.980 74.000 Peak
Vertical 2371.2 89.02 49.93 39.090 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements

per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
I RL RF S0 AC SENSETNT) ALIGN AUTO 06:55:55PM Aug 20, 2013

[Center Freq 2.390000000 GHz \ Avg Type: Log-Pwr WcE[loaesg |  Freauency
PNO: Fast [0 1rig:Free Run TYPE| I Wakffobii
I IFGain:Low ~ #Atten: 20 dB oEr|P MM NN
o oMot 10 dB MKkr3 2.374 9 GHz Auto Tune
{0 geiciv _Ref 20.00 dBm -44.08 dBm
1
10.0 CenterFreq||
n.oo 2.390000000 GHz
-100
-200
startFreq||
0o 3 2.340000000 GHz
-40.0 . 2
-50.0
600 Stop Freq|
00 2.440000000 GHz
Center 2.39000 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 10.000000 MHz
| [ 7 T _FuKCTon ] FUNCToR UHCTO Auto Man
2.4020 GHz 8.30 dBm
23900 GHz 46.73 dBm
23749 GHz 44.08 dBm Freq Offset
0 Hz|
MSG STATUS

Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

g RL RF 50 2 AC SENSE!INT] ALIGN AUTO 06:55:21PM Aug 20, 2013 E
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pwr TReCE[1 25456 requency
PNO: Fast Trig: Free Run THPE | ] Wikt
I IFGain:Low #Atten: 20 dB CETIP NNN NN
o oMot 10 dB Mkr3 2.371 2 GHz Auto Tune
{0 geiciv _Ref 20.00 dBm -58.38 dBm
00 Center Freq||
000 1 2.390000000 GHz
-10.0
-20.0
StartFreq||
-no 2.340000000 GHz
-40.0
500 ‘3 2
600 Stop Freq|
00 2.440000000 GHz
|Center 2.39000 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 5 (1001 pts) 10.000000 MHz
| = o] x| v ] FONCToN [ FOC URCTIO Auto Man
1N f 24020 GHz 6.45 dBm
z2[ N f 23900 GHz 5659 dBm
3N f 23712 GHz £58.33 dBm FreqOffset
4
5 0 Hz
6
7
g
9
10
11
12

STATUS

=
]
]
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Product
Test Item
Test Site
Test Mode

Notebook PC
Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (§8DPSK)

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHZz] [dB/m] [dBuV] [dB(uV/m)]

Horizontal 2480 7.203 95.621 102.824 Peak
Horizontal 2480 7.203 79.231 86.434 Average
Vertical 2480 7.203 92.320 99.523 Peak

Vertical 2480 7.203 76.766 83.969 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
Test Band Edge
Ali)tslll na Frequency Fl(lggzl‘l;f;;al A (dB) Field Strenggth ( dII;:{III/tm) Detector
(MHz) (dBuV/m)

Horizontal 2491.1 102.824 53 49.824 74.000 Peak
Horizontal 2483.5 86.434 48.8 37.634 54.000 Average
Vertical 2491.1 99.523 53 46.523 74.000 Peak

Vertical 2483.5 83.969 48.8 35.169 54.000 Average
Note:

The Band Edge Field Strength was calculated using the Fundamental and Conducted Band Edge measurements
per the Marker-Delta Method with the following formula:
Band Edge field Strength=F - A

F = Fundamental field Strength (Peak or Average)
A = Conducted Band Edge Delta (Peak or Average)
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Peak Detector of conducted Band Ed

Agilent Spectrum Analyzer - Swept SA

ge Delta

i RL RF S0G  AC

ALIGN AUTO 07:12:21PM Aug 20, 2013

[Center Freq 2.483500000 GHz \ Avg Type: Log-Pur maEliaaa5g|  Frequency
PNO: Fast 50 Trig: Free Run TYPE |IV] Wbt
I IFGain:Low #Atten: 20 dB DETIF NN N MM
o Ofeet 10 dB Mkr3 2.491 1 GHzZ Auto Tune
{0 gBidiv__Ref 20.00 dBm -45.24 dBm
3
00 CenterFreq
0.0o 2.483500000 GHz
-10.0
-200
StartFreq
0o ) 3 2.433500000 GHz
00 .
-50.0
&00 Stop Freq
700 2.533500000 GHz
Center 2.48350 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts)|| 10000000 MHz
| TAC] SiL [ v | FUNCTION ] FUNCTIO Auto Man
1] N f 24800 GHz 7.76 dBm
2| N f 24835 GHz -45.81 dBm
3[ N f 24911 GHz 4524 dBm FreqOffset
0 Hz
8
9
10
11
12
MSG STATUS
Average Detector of conducted Band Edge Delta

d RL RF

SEMSEINT|

ALIGN AUTO

07:11:49PM Aug 20, 2013

[Center Freq 2.483500000 GHz | Avg Type: Log-Pwr TRACE[1 53456 Frequency
PNO: Fast o 1rig:Free Run TYPE| I Wbk
I IFGain:Low #Atten: 20 dB DETIF NN N MM
Ref Offset 10 dB Mkr2 2.483 5 GHzZ Auto Tune
1L%gB!div Ref 20.00 dBm -57.95 dBm
100 Center Freq
nm 1 2.483500000 GHz
-10.0
-200
StartFreq
0 2433500000 GHz
-40.0
500 02
-50.0 Stop Freq
700 2.533500000 GHz

|Center 2.48350 GHz

#VBW 10 Hz

Span 100.0 MHZ

Res BW 1.0 MHz
E

24800 GHz

.« [ v | FUNCTION

9.16 dBm

Sweep 7.80 s (1001 pts)

FUNCTIO TH FUNC UE

24835 GHz

57.95 dBm

CF Step
10.000000 MHz
Auto Man

Freq Offset
OHz

STATUS
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7.1.

7.2.

7.3.

7.4.

7.5.

Channel Number

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013
Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
Limit

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

frequencies.

Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

N/A
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7.6. Test Result of Channel Number

Product Notebook PC
Test Item Channel Number
Test Site No.3 OATS

Test Mode

Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit
. ) Result
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass
2402-2421MHz 2422-2441MHz
K AUT O AN AT P g 20, 2033 [ G Ky AT OB 5T P g 20, 3033
W9a Typw: Log v mafiaise| Freumey 4 2431500000 ¢ W9a Typw: Log v mafiaise| Freumey
T NRNKN Tl NRNEN
Auto T Auto T
T Mkr2 2.421 00 GHZ o 3une T Mkr2 2.441 00 GHZ o 3une
[ggaiay _Ref 30.00 dBm 8.74 dBm) [ggaiay _Ref 30.00 dBm 9.16 dBm)
T . 1 ‘z Center Freq il “°f -1 T I i Center Freq
ol 2411500000 GHz{fl nojL - 2431500000 GHz
100 | L 100 i
= Start Freq = Start Freq
e 2.401500000 GHiz{ll ° 2421500000 GHz
20 20
&0 0
Stop Freq Stop Freq
G 2 GHz| 00 2 GHz|
art 2.40150 GHz Stop 2.42150 GH] o step Jl512 242150 GHz Stop 2.44150 GH] cF s
s BW 100 kHz #VBW 100 kHz Sweep 2.47 ms (1001 pts| 2000000 Wiz JiFRes BW 100 kHz #VBW 100 kHz Sweep 2.47 ms (1001 pts| 2000000 ML
B ET T T e ——— Man
| H 240200 GHz 888 dBm, I N 111 f 242200 GHz 887 dBm 1
1] ] 242100 GHz 6,74 dEm NT 244100 GHz 9.16 dBim I
3! FreqOfsetf] 3 Freq Offset]
H 0 Hz| H 0 Hz|
e e
11 11
1 1
uss sta uss sta
2442-2461MHz 2462-2480MHz
LT ST v JGHAUT O6F1-17 PM g 20, 2013 E LS S = T JGHAUT 065242 PM Ay 20, 2013 E
enter Freq 2.451500000 GHz | Avg Typa: Log-Pwr wia[iiyase| Freaueney ontor Frog 2.471500000 GHz vl Trpe: LogPwr e oaase| Frequancy
Conter Freq 245100000 O et Trg:Pras s i Center Freq 2.4715000 ___E_ﬁﬁw S J— e
IFGaln:Low #htten: 30 dB ‘ IFGain:Low Bhtten: 30 dB Tl NNNNN
Auto T Auto T
T Mkr2 2.461 00 GHZ o 3une T Mkr2 2.480 00 GHZ o 3une
[ggaiay _Ref 30.00 dBm 8.68 dBm) [ggaiay _Ref 30.00 dBm 8.39 dBm)
T 4 T ‘z Center Freqil ““f 7 T I .2 Center Freq
0o - - 2 G L] B 2471500000 GHz
10 1 ! 100
= Start Freq = Start Freq
e 2441500000 GHz{ll ~° 2461500000 GHz
20 20
il il
Stop Freq Stop Freq
G 2 GHz| 00 2 GHz|
art 2.44150 GHz Stop 2.46150 GHa] oF step J[Start 246150 GHz Stop 2.48150 GHa] oFstep)
s BW 100 kHz #VBW 100 kHz Sweep 2.47 ms (1001 pts| 2000000 Wiz JiFReS BW 100 kHz #VBW 100 kHz Sweep 2.47 ms (1001 pts| 2000000 ML
10 T O — S — 0 LA ST Man
I N 111 f 246200 GHz 862 dBm, 1
NT 248000 GHz 5,39 dBm I
FreqOfsetf] 3 Freq Offset,
0 Hz| H 0 Hz|
e e
11 11
1 1
s anam s aran
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Product Notebook PC
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
—“ﬁ;ﬁim‘“{m‘ﬂ—ﬂ matwrtosow  waiiace| e MG e 471500000 ¢ AvaTrowLogbwr  maaiiyise| Frequency
i Taw T Trig:Frae Run YT R— R e T 7 Trig:Free Run YT R—
IFGain:| Lw #SAmen: 20 dB Ll ST IFGain:Low #SAmen: 20 dB o o
MEkr1 2.402 00 GHz MEkr1 2.422 00 GHz
ogaisy _Rer 2000 deim 5.468 dBm ogaisy _Rer 2000 aeim 5.123 dBm
e " ’:’2 Center Freq il "} " 02 Center Freq
pm—— 2.411500000 GHz il 0@ - 2431500000 GHz|
e StartFreql] StartF
kg zmlm;‘: kg z;zwuww:::
% %
- Stop Freq - Stop Freq
2 GHz| 2 GHz|
art 240150 GHz Stop 2.42150 GHz| CF Step| art 242150 GHz Stop 2.44150 GHz| CF Step
s BW 100 kHz #VBW 100 kHz Sweep 2.47 ms (1001 pts| 2000000 Mz, s BW 100 kHz #VBW 100 kHz Sweep 2.47 ms (1001 pts| 2000000 Mz,
N 240200 GHz| 5468 dBm, ! ok N1l 24200GHz] 6123 dBm, | i
N (A7) 242100 GHz[in) 5173 dBm 1 FINRERN R 244100 GHz[18)  5.76% dBm, 1
3 ! FreqOfset§ 3 ! Freq Offset
1 T 0 Hz| T T 0 Hz|
A T I A T I
1. 1 1. 1
1 1 1 |
2442-2461MHz 2462-2480MHz
St Froq ZAATSO0000CHE 1, PR il P N R 2 SO0000GHE ],y MRl o] Feeny
IFElIn Lw Fhiten: 20 dB Tl NENEN p— IF Galn:Low Fhiten: 20 dB Tl NENEN R
MEkr1 2.442 00 GHz MEkr1 2.462 00 GHz
ogaisy _Rer 2000 deim 2912 dBm ogaisy _Rer 2000 deim 5.610 dBm
v " \.2 Center Freq|fl *°° " 1 Gz Center Freq
e R " G P 5 I ' = S — 2471500000 GHz,
2 StartF 2 StartF
ki znﬁwwo;‘: ki 251509000;‘:
i i
: Stop Freq : Stop Freq
z z GHz
art 2.44150 GHz Stop 2.46150 GHz| CF Step| art 246150 GHz Stop 2.48150 GHz| CF Step|
s BW 100 kHz #VBW 100 kHz Sweep 2.47 ms (1001 pts| 2000000 Mz, s BW 100 kHz #VBW 100 kHz Sweep 2.47 ms (1001 pts| 2000000 Mz,
M, M,
N l1LE] 244200 GHz| 2912 dBm, ! = N1l 246200GHz] 6810 dBm, | =
PN AERN AT 246100 GHz/(a) 6518 dBm 1 P RERN AT 248000 GHz/(a) 4539 dBm 1
3 ! Freqomsetfl 3 ! Freq Offset
1 T 0 Hz| T T 0 Hz|
£T £T
i i i 1

Page: 48 of 68




E4 QuieTek Report No. 138248R-RFUSP43V01

8.1.

8.2

8.3.

84.

8.5.

Channel Separation

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments mark by “X” are used to measure the final test results.

Test Setup
RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter
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.

Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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8.6. Test Result of Channel Separation
Product Notebook PC
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 760.0 Pass
39 2441 1000 >25 kHz 760.0 Pass
78 2480 1000 >25 kHz 766.7 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 2402MHz

Agllenl Spectrum Analyzer Swept SA

RL S0G  AC SEMSE:INT ALIGNAUTO 06:30:01 PM Aug 20, 2013 E
I\Center Freq 2 402000000 GHz | Avg Type: Log-Pwr TRACE[12545 6 requency
PNO: Wide o Trig: Free Run THPE | M il
IFGain:Low #Atten: 30 dB CET|P NMNKN N
Auto Tune
Ref Offset 10 dB Mkr2 2.403 00 GHz
10 dBidiv__Ref 30.00 dBm 8.45 dBm
liLeg
200 1 2 Center Freq||
100 2.402000000 GHz
0.00
-10.0
StartFreq|]
=00 2397000000 GHz
300
-40.0
500 Stop Freq|
o 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #/BW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MHz
-—-_ UNCTION WiD FUNCTION VELUE Auto Man
2.402 00 GHz 9.38 dBm
N f 2.403 00 GHz 8.45 dBm
Freq Offset
0Hz

1
2
3
4
5
6
7
8
9
10
11
12

IMSG STATUS
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Channel 39 2441MHz
Agilent Spectrum Analyzer - Swept SA
] RL RF S0&  AC SENSEINT ALIGN AUTO 06:36:19PM Aug 20, 2013
[Center Freq 2.441000000 GHz \ Avg Type: Log-Pur maElio3a5g|  Frequency
PNO: Wide 50 Trig:Free Run TRE |1 Wik
I IFGain:Low #Atten: 30 dB DETIF NN N MM
o Ofeet 10 dB Mkr2 2.442 00 GHz Auto Tune
{0 gl Ref 30.00 dBm 8.73 dBm
200 1 2 Center Freq|]
100 2.441000000 GHz
0.00
-10.0
StartFreq||
0o 2.436000000 GHz
-30.0
-40.0
500 Stop Freq|
500 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 Mz
[ x [ v [ FUNCTION [ FUNC DHCTION VAL Auto Man
1 N f 2.441 00 GHz 8.86 dBm
2| N f 2.442 00 GHz 8.73 dBm
3 Freq Offset
0 Hz
8
9
10
11
12
MSG STATUS
Channel 78 2480 MHz
Agilent Spectrum Analyzer - Swept SA
] RL RF S0%  AC SEMNSE.IMT) ALIGMAUTO 06:43:18PM Aug 20, 2013 F
|Center Freq 2.480000000 GHz [ Avg Type: Log-Pur WeCE[12545 6 requency
PNO: Wide Trig: Free Run THPE | it
IFGain:Low #Atten: 30 dB DET|F NMMN N
ot Offeet 10 dB Mkr1 2.479 00 GHz Auto Tune
10 dBidiv__Ref 30.00 dBm 8.32 dBm
liLcg
200 1 i Center Freq|
0o 2.480000000 GHz
0.00
-10.0
StartFreq||
0o 2.475000000 GHz
-30.0
-40.0
50.0 Stop Freq||
00 2.485000000 GHz
|Center 2.480000 GHz Span 10.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 M=
o [ x| v | FUNCTION | AUNCTIONW NETID Auto Man
1 N f 2.479 00 GHz 8.32 dBm
2 N f 2.480 00 GHz 8.52 dBm
; Freq Offset
5 0 Hz
8
8
9
10
1
12
(e
IMSG STATUS
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Product : Notebook PC
Test [tem : 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 946.7 Pass
39 2441 1000 >25 kHz 946.7 Pass
78 2480 1000 >25 kHz 946.7 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 2402MHz
Agilent Spectrum Analyzer - Swept SA
fl RL RF S0Q  AC SEMSE:INT ALIGNAUTD 07.02:45PM Aug 20, 2013 F
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE2345 6 requency
PNO: Wide 5O Trig: Free Run THPE | ittty
IFGain:Low #Atten: 30 dB pET|PF NNNNN
ot Offect 10 dB Mkr2 2.403 00 GHZ Auto Tune
10 dBidiv__Ref 30.00 dBm 5.50 dBm
liLog
200 1 2 Center Freq
100 ¢ 2.402000000 GHz
0.00
-10.0
StartFreq
200 2397000000 GHz
-30.0
-40.0 |
A0 Stop Freq
00 2.407000000 GHz
|Center 2402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 ptsh | 1 0o0n00 Mt
I [ v [ FUNCTION | FUNCTIONWIDTH FUNCTION VALUE Auto Man
1 N 2.402 00 GHz £.78 dBm
2l N 2.403 00 GHz 5.50 dBm
3 Freq Offset
5 0Hz
6
g
9
10
11
12
IMSG STATUS
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Channel 39 2441MHz
Agilent Spectrum Analyzer - Swept SA
] RL RF S0Q  AC SENSEINT ALIGN AUTO 07:10:16PM Aug 20, 2013
[Center Freq 2.441000000 GHz | Avg Type: Log-Pur TaE[ 25456 |  reduency
PNO: Wide 50 Trig:Free Run TRE |1 Wik
I IFGain:Low #Atten: 30 dB DETIF NN N MM
o Ofeet 10 dB Mkr2 2.442 00 GHz Auto Tune
{0 gl Ref 30.00 dBm 4.92 dBm
00 1 2 Center Freq||
100 ¢ 2.441000000 GHz
0.00
-10.0
StartFreq||
200 2.436000000 GHz
-30.0
-40.0 - -
500 Stop Freq|
500 2.446000000 GHz
|Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1000000 Mt
[ x [ v [ NN [ FUAC UNCTION VAL Auto Man
1 N f 2.44100 GHz 8.28 dBm
2l N f 2.447 00 GHz 492 dBm
3 Freq Offset
0 Hz
8
9
10
1
12
MSG STATUS
Channel 78 2480 MHz
Agilent Spectrum Analyzer - Swept SA
( T RF 505 AC SEMSEIMT]| ALIGNAUTO 07:22:33PM Aug 20, 2013
|Center Freq 2.480000000 GHz | Avg Type: Log-Pur Wici[l2as5e | Freauency
PNO: Wide (50 11ig: Free Run TYPE |1 kot
IFGain:Low #Atten: 30 dB pET|P NHNK N
Auto Tune
Ref Offset 10 dB Mkr1 2.480 00 GHz
10dBidiv_ Ref 30.00 dBm 4.766 dBm
liLcg
00 3 p CenterFreq||
100 4 2.480000000 GHz,
0.0o0
-10.0
StartFreq||
0 2.475000000 GHz
-30.0
-40.0 s
-50.0 Stop Freq||
- 2.485000000 GHz
Center 2.480000 GHz Span 10.00 MHz CF Ste
Res BW 91 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) 1.000000 MHF;
I = ] v [ FUNCTION | ' Auto Man
f 2.480 00 GHz 4.766 dBm
2N f 247600 GHz 7886 dBm
; Freq Offset
5 0 Hz|
[
7
8
9
10
1
12
IMSG STATUS
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9.1.

9.2.

9.3.

9.4.

9.5.

Dwell Time

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter
Limit

The dwell time shall be the average time of occupancy on any frequency shall not be greater than 0.4

seconds within a 30 second period.

Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

T 25msec
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9.6.

Test Result of Dwell Time

Product Notebook PC

Test Item Dwell Time

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DH5)

Time slot . . ) .
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) l(ilsg)t h Number (ms) Duty cycle (Sec) (Sec) Result

2402 2.880 13 50 0.75 0.300 0.4 Pass
2441 2.890 13 50 0.75 0.301 0.4 Pass
2480 2.890 13 50 0.75 0.301 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)
(Duty cycle /79) * (79*0.4)

Dwell time =

CH 00 Time Interval between hops

CH 00 Transmission Time

imuaaﬁr—ﬁ 90 Trwe: Log Pwr imugg.—g;r—ﬁ o Fragueny
R0 Tamt Cpo 10ig:Frae Run R0 Tamt Cpo 10ig:Frae Run
IFGaln:Low SAmen: 30 dB IFGain:Low #htten: 30 4B
Auto Tune MRS 5.930 mdl Auto Tune
10 dBidiv  Ref 20,00 dBm 10 dBigly_ Ref 20.00 dBm -0.60 dBm|
Log Log
Center Freql ™" (.'-.1' e Center Freq)
100 cHzfil © - 3 2402000000 GHaz,
| ST ) e s [T SIS I - -
00 1 orzf =7 ) ] 2402000000 GHz,
| | : |
= Stop Freq | i y StopFreqg
GHz GHz
;00 | |
| | F enter 2.402000000 GHz Span 0 Hz| F
ao 1 1oocE Sten o e BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00ms (1001 ptsi| s oy
Man| [ Man|
20 * o | KT EENES 2180 ms| 059 dBm
N % —
a0 FreqOfsetffSsi N 1.t 5.  dBm FreqOffset
vl 1 oMz
700
Center 2.402000000 GHz Span 0 Hz 1 I
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms :1001 pts) i
e starus e stans

CH39 Time Interval between hops

[Contor Fi mﬁmuoen;w—ﬁ

Trig: Fras Fun

IFE in: Lw Shmten: 30 dB

Hvg Type: Log-Pwr

CEEL]

Bwg Typa: Log-Pwr

[ENEC]
A

Frequency

100!

100

00

W00

a0p

800

00

Auto Tune, MEr3 4.460 ms) Auto Tune,
10 dBidie  Ref 20.00 dBm 10 dBigly_ Ref 20.00 dBm -0.93 dBm|
Log - Log
| CenterFreqfl O 7 A CenterFreq
| Gi 1 - - 2441000000 GHz|
e -
| | Start Freq s Start Freq
| | cHzfll 1 2441000000 GHaz,
I 1
Stop Freq A L | il StopFreqg
2441000000 GHz| 2441000000 GHz|
|
enter 2.441000000 GHz Span 0 Hz|
= 1oocE Sten o e BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00ms (1001 ptsi| s oy
| Man| [ Man|
0 ¥ of S » | I Jo0s T —
FreqOmsetfi&l N [ 1t 4 B Freq Offset,
P 1 0Hz

Center 2.441000000 GHz
Res BW 1.0 MHz

=

#VBW 1.0 MHz

Sweep 50.00 ms I‘JDM pts)

stars

Span 0 Hz

—
==

——
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CH 78 Time Interval between hops

CH 78 Transmission Time

] I INT K AU AL P g 20, 2083 Ky AT A2 I P g 20, 3013
‘eq 2.480000000 GHz Avg Type: Log-Pwr malayase| Frequency va Type: LogPwr waalraase|  Frequeney
e S 1o T raeum i i i i
IFGaln:Low Hhtten: 30 B oy A oy
Auto Tune MEr3 5.070 ms| Auto Tune
J0dBidiv  Ref 20.00 dBm -1.06 dBm|
Log Log
Center Freq il "} T v g 3 Center Freq
100 2 GHzfll o A 2480000000 GHz|
L e e N e = e 200
i Start Freq Start Freq
0 crzlf] ] 1 2480000000 GHz,
_ | | J ]
R Stop Freq P Stop Freq
| z GHz z GHz
a0
Span 0 Hz|
, | CF Step CF Step
w b | 1.000000 MHz| Sweep 10,00 ms (1001 pts] 1.000000 MHz|
J | | JRute Man| Man|
=0 1 4 ft | T t .30 ms| 1,06 dBm 1
TH 1t 4211 047 dBm 1
0 Freq Offset, r) [ EENN] 5070 -1 ! Freq Offset
ozt T 0Hz|
0 1
- I
Center 2480000000 GHz Span 0 Hz 11 I
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts) 1 |
= srar = stans
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 Notebook PC
Test Item Dwell Time
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (Channel 00,39,78 —DHY)
Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit
(MHz) lggf)th Number (ms) | Dutycycle (Sec) (Secy | Result
2402 2.890 13 50 0.75 0.301 0.4 Pass
2441 2.890 13 50 0.75 0.301 0.4 Pass
2480 2.890 13 50 0.75 0.301 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)

Dwell time = (Duty cycle /79) * (79*%0.4)

CH 00 Time Interval between hops CH 00 Transmission Time

s - Swepl 5k 1 - Swnpl Sk
5 FH AT OF DOO0PM feg 20, 2013 o < JGH BT 07 D41 P heg 20, 2043 E
00 GHz | Avg Type: Log-Pwr e T Taguency. Bvg Typa: LogPwr e T TR,
T b T TigFrasRun i T Pl T TogFraeRun i
IFGaln:Low Hhien: 30 dB oy A IFGaln:Low Shtten: 30 dB Tl WK
Auto Tune MEr3 5.640 ms| Auto Tune
{ogaidic Ref 20.00 dBm E%E“" Ref 20.00 dBm -4.06 dBm|
| Center Freql ™" A 5 3 Center Freq)
w0l " crzll © { 2402000000 GHaz,
| 3 ——— b —
eV e N ¥ i ¥ i e e W o B i e Wt Wi W e W o ¥ i StartFreq m I StartFreq
oo } 2z GH "__ | 2402000000 GHz
0 Stop Freq A -n StopFreqg
z GHz z GHz
;00 |
F enter 2.402000000 GHz Span 0 Hz| F
o) sooerStep e o< B 1.0 MHz #VBW 1.0 MHz Sweep 10.00ms (1001 pts)f| ook
| | jaute Man| Man|
0 * e ) + W o | EIEENES 1,890 ms| 408 dBm
SN =41 dBm
w0 Freq Ofset, n Ho ot 5. B Freq Offset
: 0 Hz] - T 0Hz
0 T 1
1 1
- L
1 1
Center 2402000000 GHz Span 0 Hz SER— T
Res BW 1.0 MHz AVBW 1.0 MHz Sweep 50.00 ms (1001 pts) 1 | |
s srarus = ars

CH39 Time Interval between hops

CH 39Transmission Time

Agilent Spe Swupl S
' 000000 GHz: |, AaTietoatw  miioioc  Feauney 00000 GHz |, MaTietegpw wlioor|  Freauney
= G Ta T Trig:Frae Run T i Taw To Trig:Fres Run T i~
IFGaln:Low Hhien: 30 dB oy A IFGaln:Luw Shtten: 30 dB Tl WK
Auto Tune Auto Tune
MEr3 3.820 msj
{ogesan Ref 20.00 dBm t%gamw Ref 20.00 dBm -4.47 dBm|
Center Freql ™" Center Freq)
104 crzlfl ol 2 -#_3 2441000000 GHz|
S S S | T surreq ' StartFreq
10 | 2 ozl I ] 2.441000000 GHz
L |
0 Stop Freq A | StopFreqg
2441000000 GHz| | 2441000000 GHz|
o ]
|
F enter 2.441000000 GHz Span 0 Hz| F
ao 1oocE Sten o e BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00ms (1001 pis| pocroeh
| jaute Man| Man|
o4 e " | ETTIENNS TO.00 u 446 dBm
SN 2360 =352 dBm
w0 Freq Ofset, n Ho ot 447 dBm Freq Offset
; onz—H—I . t 0Hz|
700 T T
1 1
. L L
1 1
Center 2441000000 GHz Span 0 Hz Ll |
Res BW 1.0 MHz AVBW 1.0 MHz Sweep 50.00 ms (1001 pts) 1 ! !
usa starus = arus
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CH 78 Time Interval between hops CH 78 Transmission Time
- o ca — = I.,H 0.,:)‘3:',.:& e Fiediencs —— A — —— = I.JH o’.‘:‘!:.‘.uu:a. 20,2013 Fiadiimey
._‘_'.'.".!‘_*.'.'._.!_‘“3.i.:.z..ﬁ_ﬁ_ﬁ..ﬁ_ﬁ_ﬂ___E_ﬁﬁé. N —— 0 Trpe: Log et CEERETY Center Freq i.i‘ﬁﬁﬁﬁﬁu___ﬁﬁ_ﬁ L —— 8 Trpe: Log CCIEERER
(FGalnlow  $Aten: 30 dB oyt At FGalnlow  SAtten:30 dB Y
Mkr1 2.030 ms Ao Tine Auto Tune
1o o _Ref 20.00 dBm -4.48 dBm| 10 dBidiv_ Ref 20.00 dBm
e f B8 3a1 T Center Freq Center Freq
boon : . ; : ]| 2480000000 GHzl§ °7 2460000000 GHz|
g L I T e R e e el e i Wt ] el StartFreg
':3 2480000000 GHzlll ., | | 2480000000 GHz
A ) ihawid Stop Freq = | Stop Freq
2 GHz| 2480000000 GHz|
A0 -
[Center 2 GHz Span 0 Hz| |
gt NI Sweep 1000ms (001 pol| 4 ooSE SteP] ool —H- g cF step
B Man| | Jaute Man|
H Ll 2030 ms| 448 dBm 1 =10 “ W W
ST T 07748 1
A R - — | ! Freqomsetfl FreqOffset
4 1 1 onzffl oMz
700
i I Center 2.480000000 GHz Span 0 Hz
i I Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pts)
usa starus usa stams

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.

10.1.

10.2.

10.3.

10.4.

10.5.

Occupied Bandwidth
Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2013
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2013
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2013

Note: 1. All equipments are calibrated every one year.

2. The test instruments marked by “X” are used to measure the final test results.

Test Setup
RF Cable "
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.10, 2009; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 150Hz
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10.6.  Test Result of Occupied Bandwidth
Product Notebook PC
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz)
00 2402 1140 -- NA
Figure Channel 00:
Agilent Spectrum Analyzer - Swept SA
 RL RF 50 & SENSEINT] ALIGN AUTO 06:23:44PM Aug 20, 2013
|[Center Freq 2.402000000 GHz | . Avg Type: Log-Pur mAcEllz34zg|  Frequency
PNO: Wide o T1rig:Free Run TYPE 11 Wik
IFGain:iLaw — HAtten: 30 dB per|P NN
Mkr2 2.401 42 GHz Auto Tune
| 1L%B!div Eszo;r&ega%dssm -10.87 dBm
00 t Center Freq||
10.0 2.402000000 GHz
0.00 2 3
00 . <1052 By

=200

300

-40.0

2.397000000 GHz

StartFreq||

500

600

2.407000000 GHz|

Stop Freq||

Span 10.00 MHZ

|Center 2402000 GHz CF Step
Res BW 100 kHz #VBW 100 kHz 1.000000 Mz
| e A B Auto Man
11 N f 2.402 15 GHz 9.48 dBm
N f 2.401 42 GHz -10.87 dBm
3 N f 2.402 66 GHz -10.87 dBm FreqOffset
5 0 Hz|
6
7
8
9
10
11
12

STATUS
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Product : Notebook PC
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
39 2441 1140 - NA
Figure Channel 39:
Agilent Spectrum Analyzer - Swept SA
i RL RF S0q  AC SENSE:INT] ALIGN AUTO 06:31:25PM Aug 20, 2013
|[Center Freq 2.441000000 GHz \ Avg Type: Log-Pur mAcE[lz3455 |  Frequency
PNO: Wide (o 1rig:Free Run TYPE |V Walsuvutfubytt
IFGain:Low — #Atten: 30 dB CETIP NNN NN
Auto Tune
of Offest 10 dB Mkr2 2.440 41 GHz
{ggeici _Ref 30.00 dBm -11.22 dBm
200 1 Center Freq||
10.0 2.441000000 GHz
0.0o 2 3
-100 ¢ 1055 bl
StartFreq||
0 2.436000000 GHz
-300
-40.0
500 Stop Freq|
&0 2.446000000 GHz
Center 2.441000 GHz Span 10.00 MHZ CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1.000000 MHz
| o] x| v ] FONCTON [ FONCIO GRCTION Auto Man
1] N f 2441 14 GHz 9.15 dBm
2| N f 2.440 41 GHz -11.22 dBm
3[ N f 244165 GHz -11.10 dBm FreqOffset
2 O0Hz
6
i
8
]
10
11
12
MSG STATUS
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Product : Notebook PC
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Channel No Frequency Measurement Level Required Limit Result
) (MHz) (kHz) (kHz)
78 2480 1150 - NA
Figure Channel 78:
Agilent Spectrum Analyzer - Swept SA
i RL RF 50 @ AC SENSE:INT] ALIGN AUTO 06:37:21PM Aug 20, 2013
|[Center Freq 2.480000000 GHz \ Avg Type: Log-Pur mAcE[lz3455 |  Frequency
PNO: Wide (o 1rig:Free Run TYPE |V Walsuvutfubytt
IFGain:Low — #Atten: 30 dB CETIP NNN NN
Auto Tune
o oMot 10 dB MKkr2 2.479 40 GHz
{ggeici _Ref 30.00 dBm -11.63 dBm
200 1 Center Freq||
10.0 2.480000000 GHz
0.0o 2 3
-10.0 . =11.00 dBmi
StartFreq||
0 2.475000000 GHz
-300
-40.0
500 Stop Freq|
&0 2.485000000 GHz
Center 2.480000 GHz Span 10.00 MHZ CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1.000000 MHz
| RG] % ] v | FUNCTON | FUNCTORWD URCTION VL) Auto Man
11 N f 2.480 14 GHz 9.00 dBm
2| N f 2.479 40 GHz -11.63 dBm
3[ N f 2.480 65 GHz 11.96 dBm Freq Offset
2 O0Hz
6
i
8
]
10
11
12

STATUS

=
]
]
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Product : Notebook PC
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 1420 - NA
Figure Channel 00:
Agilent Spectrum Analyzer - Swept SA
 RL RF 50 & AC SENSEINT] ALIGN AUTO 06:54:46PM Aug 20, 2013
|[Center Freq 2.402000000 GHz \ Avg Type: Log-Pur macEllz34zg|  Frequency
PNO: Wide 5o 1rig:Free Run TYPE 11 Wik
IFGainLaw — HAtten: 30 dB pETIP NN NRN
Auto Tune
o Ofeet 10 dB MKkr2 2.401 29 GHz
1o gsiav_Ref 30.00 dBm -14.67 dBm
00 p Center Freq||
10.0 2.402000000 GHz
0.00 3
3
e ¢ L StartFreq||
0 2.397000000 GHz
-30.0
-40.0
500 Stop Freq(]
500 2.407000000 GHz
|Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1000000 MHz
I o % ] v | FUNCTON ] FUNCTO LN Auto Man
11 N f 2.402 15 GHz 5.92 dBm
N f 2.401 29 GHz -14.67 dBm
3| N f 2.402 71 GHz -16.25 dBm FreqOffset
g 0 Hz
6
7
8
9
10
11
12
MSG STATUS
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Product : Notebook PC
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
39 2441 1420 - NA
Figure Channel 39:
Agilent Spectrum Analyzer - Swept SA
i RL RF S0 AC SENSE:INT) ALIGN AUTO 07:03:51PM Aug 20, 2013
|[Center Freq 2.441000000 GHz \ Avg Type: Log-Pur TAcE[lz3455 |  Frequency
PNO: Wide 50 Trig: Free Run TYPE |V Walsuvutfubytt
IFGain:Low #Atten: 30 dB CETIP NNN NN
Auto Tune
of Offest 10 dB Mkr2 2.440 28 GHz
{ggeici _Ref 30.00 dBm -15.38 dBm
00 p Center Freq||
10.0 2.441000000 GHz
0.0o 3
2
ee ¢ ELEEE | startFreq||
0 2.436000000 GHz
-300
-40.0
500 Stop Freq|
&0 2.446000000 GHz
iCenter 2.441000 GHz Span 10.00 MH3 CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1.000000 MHz
| ol % T v [ FNCION [ FUNCD UHCTIO! Auto Man
1] N f 244114 GHz 5.45 dBm
2| N f 2.440 28 GHz -16.38 dBm
3[ N f 244170 GHz -15.08 dBm FreqOffset
2 O0Hz
6
7
8
]
10
11
12
MSG STATUS
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Product : Notebook PC
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2480MHz)
Channel No Frequency Measurement Level Required Limit Result
) (MHz) (kHz) (kHz)
78 2480 1420 - NA
Figure Channel 78:
Agilent Spectrum Analyzer - Swept SA
i RL RF S0q  AC SENSE:INT] ALIGN AUTO 07:11:17PM Aug 20, 2013
|[Center Freq 2.480000000 GHz \ Avg Type: Log-Pur mAcE[l 23455 |  Frequency
PNO: Wide 50 Trig: Free Run TYPE |V Walsuvutfubytt
IFGain:Low #Atten: 30 dB CETIP NNN NN
Auto Tune
f Offect 10 B MKr2 2.479 28 GHZ
10 ;asmw Ref 30.00 dBm -15.04 dBm
00 " Center Freq||
10.0 2.480000000 GHz
0.0o 3
. 3
e ’ 14 98 dEm Start Freq||
0 2.475000000 GHz
-300
-40.0
500 Stop Freq|
&0 2.485000000 GHz
Center 2.480000 GHz Span 10.00 MHZ CF Step
| Res BW 100 kHz #VBW 100 kHz Sweep 1.27 ms (1001 pts) 1.000000 MHz
| RG] % ] v | FUNCTON | FURCTORWD URCTION VL) Auto Man
N f 2479 98 GHz 5.04 dBm
N f 2.479 28 GHz -15.04 dBm
N f 2480 70 GHz -16.44 dBm FreqOffset

0 Hz|

YNy
N | = (O e (O [~ (T O (4 (G [N

STATUS

=
]
]
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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