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1. GENERAL INFORMATION

1.1. EUT Description

Product Name VOIP Phone

Trade Name UBIQUITI

Model No. UVP-Executive

FCCID. SWX-UVPEXT

Frequency Range 2402 — 2480MHz

Channel Number 79

Type of Modulation FHSS: GFSK(1Mbps) /a/4DQPSK(2Mbps) / 8DPSK(3Mbps)

Antenna type Chip Antenna

Channel Control Auto

Antenna Gain Refer to the table “Antenna List”

Power Cable Non-Shielded, 0.8m

Power Adapter MFR: Ubiquiti, M/N: GP-B480-050G
Input: 100-240V, 50/60Hz 0.75A
Output: 48V==-=0.5A

Antenna List

No. |Manufacturer Part No. Antenna Type Peak Gain
1 TDK N/A Chip Antenna 2.27dBi for 2.4 GHz

Note: The antenna of EUT is conform to FCC 15.203.
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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 VOIP Phone with a built-in WLAN and Bluetooth transceiver, this report for Bluetooth.

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.

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 PPT N/A Non-Shielded, 0.8m
2 USB Mouse Logitech M-U0003 LZ024HR N/A

3 Microphone Yi Sheng S-124 N/A N/A

Signal Cable Type Signal cable Description

A |Micro USB Cable Shielded, 0.8m

B |Mouse Cable Shielded, 1.8m

C |Microphone Cable Non-Shielded, 1.8m

D |LAN Cable Shielded, 3.6m

E |LAN Cable Shielded, 1.8m

F |LAN Cable Shielded, 1.8m
14. Configuration of Tested System

Internet

MNotehook PC Poll
iy {(EUT)

LU

—13
| Microphone
(3

Mouse

i
(2
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1.5.

EUT Exercise Software

(1) Setup the EUT as shown in Section 1.4

(2) Execute software “USI BCM FCC CE REG Tool v1.4.11” on the EUT.
(3) Configure the test mode, the test channel, and the data rate.

(4) Press “OK” to start the continuous Transmit.

(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

Page: 10 of 67



Quielek

Report No.: 1490231R-RFUSP73V00

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., 2014
X |Artificial Mains Network R&S ENV4200/848411/10  [Feb., 2014  [Peripherals
X |LISN R&S ESH3-Z5 / 825562/002 |Feb.,2014 [EUT
DC LISN Schwarzbeck (8226 /176 Mar, 2014 |EUT
X |Pulse Limiter R&S ESH3-72 /357.8810.52 |Feb., 2014

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

Test Receiver

Reference Plane

40cm

///////</ //
Ground Plane

g
EUT
ooo Load
- 000 o L{ |
LISN 0 /@ LISN
/.

LISN /
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2.3. 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.

2.4. 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 : VOIP Phone

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
0.193 9.650 38.270 47.920 -16.851 64.771
0.275 9.655 24.110 33.765 -28.664 62.429
0.474 9.665 24.110 33.775 -22.968 56.743
0.654 9.675 33.340 43.015 -12.985 56.000
1.029 9.696 26.320 36.016 -19.984 56.000
2.947 9.797 21.290 31.087 -24.913 56.000
Average

0.193 9.650 28.350 38.000 -16.771 54.771
0.275 9.655 8.720 18.375 -34.054 52.429
0.474 9.665 14.330 23.995 -22.748 46.743
0.654 9.675 25.630 35.305 -10.695 46.000
1.029 9.696 16.490 26.186 -19.814 46.000
2.947 9.797 10.530 20.327 -25.673 46.000

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 : VOIP Phone

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
0.205 9.661 35.220 44.881 -19.548 64.429
0.283 9.664 24.490 34.154 -28.046 62.200
0.396 9.661 22.260 31.921 -27.050 58.971
0.611 9.673 32.840 42.513 -13.487 56.000
0.826 9.695 29.430 39.125 -16.875 56.000
1.416 9.727 26.320 36.047 -19.953 56.000
Average

0.205 9.661 26.850 36.511 -17.918 54.429
0.283 9.664 15.540 25.204 -26.996 52.200
0.396 9.661 14.480 24.141 -24.830 48.971
0.611 9.673 24.310 33.983 -12.017 46.000
0.826 9.695 19.390 29.085 -16.915 46.000
1.416 9.727 14.770 24.497 -21.503 46.000

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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3.1.

3.2

3.3.

34.

3.5.

Peak Power Output
Test Equipment

Equipment Manufacturer ~ Model No./Serial No. Last Cal.
X Power Meter Anritsu ML2495A/6K00003357  May, 2014
X Power Sensor Anritsu MA2411B/0738448 Jun, 2014

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
EUT RF Cable Power
[I:I] Meter
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

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

* 1.27dB
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3.6. Test Result of Peak Power Output

Product : VOIP Phone

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 4.86 1 Watt= 30 dBm Pass
Channel 39 2441.00 4.54 1 Watt= 30 dBm Pass
Channel 78 2480.00 2.36 1 Watt= 30 dBm Pass
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Product : VOIP Phone

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 4.96 1 Watt= 30 dBm Pass
Channel 39 2441.00 4.55 1 Watt= 30 dBm Pass
Channel 78 2480.00 2.32 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 HLA6121/37133 Sep., 2014
X |Bilog Antenna Schaftner Chase |CBL6112B/2673 Sep., 2014
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2014
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2014
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2014
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2014
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2014
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2014
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 |

T

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.

7

=
% |F ully soldered Metal Ground || To Controller

Test
Receiver

To Receiver
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Quielek

Above 1GHz
le T — |
~ L 3m
FRP Dome

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.

EUT

_/

To Receiver| | Pre-
Amblifier

I I

4.3. 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
Fr?\(/l[lﬁgcy uV/m @3m dBuV/m@3m
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 (dBpV) =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 : VOIP Phone
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 dBpvV/m dB dBuVvV/m
Horizontal
Peak Detector:
4804.000 3.327 47.440 50.767 -23.233 74.000
7206.000 10.136 36.500 46.636 -27.364 74.000
9608.000 13.706 37.710 51.416 -22.584 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 3.327 43.140 46.467 -27.533 74.000
7206.000 11.005 36.700 47.705 -26.295 74.000
9608.000 14.103 37.520 51.623 -22.377 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.
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
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AR
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Product VOIP Phone
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 50.220 53.221 -20.779 74.000
7323.000 11.846 36.060 47.907 -26.093 74.000
9764.000 12.563 36.610 49.173 -24.827 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 5.713 44.970 50.684 -23.316 74.000
7323.000 12.727 35.630 48.358 -25.642 74.000
9764.000 13.028 37.240 50.268 -23.732 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 VOIP Phone
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 52.650 55.410 -18.590 74.000
7440.000 12.567 35.750 48.316 -25.684 74.000
9920.000 13.456 36.400 49.856 -24.144 74.000
Average
Detector:
4960.000 2.760 44.430 47.190 -6.810 54.000
Vertical
Peak Detector:
4960.000 5.557 47.200 52.757 -21.243 74.000
7440.000 13.426 35.840 49.265 -24.735 74.000
9920.000 13.958 36.870 50.828 -23.172 74.000
Average
Detector:

Note:

AR

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

measurements as necessary.

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

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product VOIP Phone
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 dBpv/m dB dBpV/m
Horizontal
Peak Detector:
4804.000 3.327 49.210 52.537 -21.463 74.000
7206.000 10.136 36.520 46.656 -27.344 74.000
9608.000 13.706 37.000 50.706 -23.294 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 6.638 44.030 50.667 -23.333 74.000
7206.000 11.005 37.120 48.125 -25.875 74.000
9608.000 14.103 37.510 51.613 -22.387 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 VOIP Phone
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 dBuVvV dBpV/m dB dBuV/m
Horizontal
Peak Detector:
4882.000 3.001 53.430 56.431 -17.569 74.000
7323.000 11.846 35.830 47.677 -26.323 74.000
9764.000 12.563 36.280 48.843 -25.157 74.000
Average
Detector:
4882.000 3.001 41.600 44.601 -9.399 54.000
Vertical
Peak Detector:
4882.000 5.713 46.540 52.254 -21.746 74.000
7323.000 12.727 35.540 48.268 -25.732 74.000
9764.000 13.028 37.130 50.158 -23.842 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 = 1IMHz, 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 VOIP Phone
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 55.980 58.740 -15.260 74.000
7440.000 12.567 36.370 48.936 -25.064 74.000
9920.000 13.456 36.440 49.896 -24.104 74.000
Average
Detector:
4960.000 2.760 43.940 46.700 -7.300 54.000
Vertical
Peak Detector:
4960.000 5.557 48.110 53.667 -20.333 74.000
7440.000 13.426 35.700 49.125 -24.875 74.000
9920.000 13.958 36.070 50.028 -23.972 74.000
Average
Detector:

Note:

AN

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

measurements as necessary.

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

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : VOIP Phone

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 dBpV/m dB dBuV/m
Horizontal

165.800 -11.079 46.656 35.577 -7.923 43.500
239.520 -6.851 44.145 37.295 -8.705 46.000
398.600 -2.268 44.663 42.395 -3.605 46.000
600.360 3.977 32.078 36.055 -9.945 46.000
666.320 2.031 37.767 39.799 -6.201 46.000
734.220 2.699 34.575 37.274 -8.726 46.000
Vertical
165.800 -7.719 46.656 38.937 -4.563 43.500
398.600 -4.678 44.663 39.985 -6.015 46.000
522.760 -0.334 34.256 33.922 -12.078 46.000
666.320 -1.809 37.767 35.959 -10.041 46.000
734.220 -0.271 34.575 34.304 -11.696 46.000
961.200 7.260 29.379 36.639 -17.361 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

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.

> N
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Product . VOIP Phone

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 dBuVv dBuV/m dB dBuV/m
Horizontal

165.800 -11.079 45.668 34.589 -8.911 43.500
239.520 -6.851 45.048 38.198 -7.802 46.000
460.680 1.589 29.627 31.216 -14.784 46.000
544.100 3.512 27.771 31.283 -14.717 46.000
823.460 6.122 30.344 36.467 -9.533 46.000
961.200 6.450 29.557 36.007 -17.993 54.000
Vertical
165.800 -7.719 46.608 38.889 -4.611 43.500
336.520 -4.630 43.978 39.348 -6.652 46.000
499.480 -0.852 28.254 27.402 -18.598 46.000
666.320 -1.809 36.927 35.119 -10.881 46.000
798.240 2.808 30.410 33.218 -12.782 46.000
961.200 7.260 29.557 36.817 -17.183 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.
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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5.1.

5.2.

5.3.

54.

5.5.

RF Antenna Conducted Test

Test Equipment
Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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

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

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

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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5.6. Test Result of RF Antenna Conducted Test

Product : VOIP Phone

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

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

Channel 00 (2402MHz) 30MHz-25GHz

Spurious Emission(30MHz-25GHz)

[—— Limit line: -15.81 —— Reading “alue |
< ? RBW: 100k, VBW: 300k
10 F Sweep Time: Auto
o 3 1
-10 __ E
o0 E
E _ F 1
= 30 E
® 40 3 E

GHz

Channel 39 (2441MHz) 30MHz-25GHz

Spurious Emission(30MHz-25GHz)

[—— Limit line: -16.55 —— Reading Yalue |
E T T T T 3
0 RBW: 100k, VBW: 300K
10 F Sweep Time: Auto
o 4 :
-0 3 3
-20 % E
E _ =+ 1
= SDE
© 40 3 E

GHz

Channel 78 (2480MHz) 30MHz-25GHz
Spurious Emission(30MHz-25GHz)

[—— Limit line: -18.65 —— Reading Yalue |
20 4 T

E I I I RBW: 100k, VBW: 300k
o0 3 E
10 _
_20 ,,
30 +
4D _
_80 ,,
-60 3
70 3
-80
-90

dBm

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product
Test Item
Test Site
Test Mode

VOIP Phone

RF Antenna Conducted Test

No.3 OATS

Mode 2: Transmit - 3Mbps (§DPSK)

Channel 00 (2402MHz) 30MHz-25GHz

dBm

Spurious Emission(30MHz-25GHz)

[—— Limit line: -17.59 —— Reading Yalue |

20 F
m 3
0 3

RBW: 100k, VBW: 300K]
Sweep Time: Auto i

10 __

_20 __
-a0 __
-40 ,,
-850 ,,
-60
-7o
-80
-a0

GHz

Channel 39 (2441MHz) 30MHz-25GHz

dBm

Spurious Emission(30MHz-25GHz)

[—— Limit line: -17.54 —— Reading Value |

20 F
10 3

RBW: 100k, VBW: 300k
Sweep Time: Auto

-10 __

_20 __
-an __
-40 __

GHz

Channel 78 (2480MHz) 30MHz-25GHz

dBm

Spurious Emission(30MHz-25GHz)

[—— Limit line: -18.27 —— Reading "alue |

20 4
10+
0 3

10

20 ¥
-30 __
40 __
-a0 __
-B0 3
.70 3
-80
-80

GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product VOIP Phone
Test Item RF Antenna Conducted Test
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)-Hopping mode
Hopping mode
Measurement Level (dBc) Limit
Low channel 40.306 >20dBc
High channel 58.610 >20dBc
Conducted Band edge —Low channel

Agilenl Specirum Analyerr  Swepl SA

025257 M buy 27, 2014

arker 1 & -21.850000000 MHz ) Avy Type: Log-Pur meel3ies| | Merker
PHO: Fast ) Trig: Fres Run Ayg|Hold:>100/100 I:I|"‘ e
I Giin:Luwe #Atten: 20 dB SelectMan(er‘
AMEKr1 -21.85 MHz 1
{0 gevay Ref 10.00 dBm -40.306 dB
. lrl', R U s L ATt et u—b»@w w Normal
100 /
Deltal
200
300 142
Fixed!
-wu
U
e}
b g s e et gt
U
R Propertles»,
s
More
Center 2.40000 GHz Span 50.00 MHz 10f2
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms {1001 pts)
Mse [psmamus

Agilenl Specinm Analycr Swept SA

Conducted Band edge —High channel

> X o001 Avg Type ng-Pvr- C[[l234556 Marker
arker 1 4 22.350000000 "'L','.'f Fast L | Trig: Free Run AvalHold:> 1001100 L i .
I Gain:Luwe #Attan: 20 48 vei[F NN R SelectMan(er’
AMkr1 22.35 MHz 1
19getan_Ref 10.00 dBm -58.610 dB
i
e W& Y Y Lﬁmm—v—vﬁﬂ‘k‘\ Nnrm
nn
Deltaf
An
300
Fixed!
400
=00 L 142
A AT g A [
B
u Properties,
B
More
Center 248350 GHz Span 50.00 MHz 10f2
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)
Mse [psmamus
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Product VOIP Phone
Test Item RF Antenna Conducted Test
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Hopping mode
Measurement Level (dBc) Limit
Low channel 30.971 >20dBc
High channel 48.606 >20dBc
ge —Low channel

Conducted Band ed

Agilenl Spocirum Analy,

Marker 1 & -18.050000000 MHz S JraTwpe:Logur o Merker
n (] ng:rres Run gl
W Catoitase ™ #actan: 20 48 il NN NN SelectMarker |
AMEkr1 -18.05 MHz 1
E%SBJGIU Ref 10.00 dBm -30.971 dB
o H—Mm‘mww“wvv«}x@ g Normail
100 f
[ Deltal
200
142
'
200
Fixed!
-4 +
s “IWMW
e NMMM o
Ly i
e Properties»,
S
More
Center 2.40000 GHz Span 50.00 MHz 1012
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms {1001 pts)
Mss [psmamus

Conducted Band edge —High channel

Agjlent Spectrim Anakyrer  Swept SA.

10 dBldiv
Log

e 7] Al H A 1N A JLE AR I M 7, A
q i 3 Marker
Avg Type: Log-Pwr TRATE :
arker 14 17.550000000 hmf Fad | Trig: Free Run A::|H°Ide>|;3’l1w "_nlrl‘ ::”::
IFGain:d nw #Atten: 20 dB ) SelectMarker |
AMEKr1 17.55 MHz 1
Ref 10.00 dBm -48.606 dB
e N S N st \.-\\ Normail
-1y
\ Deltaj
AL
~H \I
Flxed!

au

o

il
mn Properties »/
#an
More
10f2

Center 2.48350 GHz
#Res BW 1.0 MHz

Mar

#VEW 3.0 MHz

Span 50.00 MHz
Sweep 1.00 ms {1001 pis)

% ETATUS
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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, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014

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., 2014
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2014
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2014
X |Pre-Amplifier Agilent 8447D/2944A09549 Sep., 2014
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2014
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2014
X  |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2014

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
le I — N|
[< q|
FRP Dome

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

H The distance between
EUT : antenna and turn table
. H was 3M regards to the

H standard adopted.

|—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+
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6.6. Test Result of Band Edge

Product VOIP Phone

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 [dB| Emission Level Detector
Pole [MHZz] [dB/m] [dB ¢ V/m]

Horizontal 2402 -1.073 91.728 90.656 Peak
Horizontal 2402 -1.072 77.473 76.402 Average
Vertical 2402 -1.729 90.205 88.476 Peak

Vertical 2402 -1.729 76.105 74.376 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;;I: na Frequency Fl(l:;;il\l;/e;;al A (dB) Field Strenggth ( d]IBJ:LT/l/‘;n) Detector
(MHz) (dBpV/m)
Horizontal 2371 90.656 51.691 38.965 74.000 Peak
Horizontal 2389.5 76.402 53.960 22.442 54.000 Average
Vertical 2371 88.476 51.691 36.785 74.000 Peak
Vertical 2389.5 74.376 53.960 20.416 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

X/ | RF [s02  ac | | | SENSE:INT| | ALIGH AUTO | DE:i01:47 PR Mav 11, 2014
[Center Freq 2.390000000 GHz | Avg Type: Log-Pwr TAE[as45s | Freauency
PNO: Fast GO Trig: Free Run Avg|Hold: 591100 THPE | bbb
I IFGain:Low #Atten: 20 dB DERE NN
Mkr4 2.400 0 GHZ Auto THne
10 dBidiv  Ref 10.00 dBm -27.594 dBm
Log
M1
0,00 { \ CenterFreq
-10.0 ! 2.390000000 GHz
200 4 \ 00 |
-30.0
o 5 | startFreq
) 2 2.340000000 GHz
500 f o e lh dh S ,..-"/ l\‘“ e T N
-60.0 —
700 Stop Freq
ot 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
| N S O S IO 0 B U Auto Man
1 N f 24020 GHz 4,602 dBm
2| N f 23900 GHz 52.923 dBm
3| N f 23710 GHz 47,089 dBm FreqOffset
4 N f 2.4000 GHz -27.694 ¢Bm
5 0 Hz
6
7
g
9
10
11
12
IMSG STATUS
Average Detector of conducted Band Edge Delta
ri AgllentSpe:trumAna[}zer Swept SA |£HE&II
RF [50@ AC | [ [ SENSE:INT] [ ALIGN AUTO 102:42:23 PMNov 13, 2014 F
||Center Freq 2.390000000 GHz \ Avg Type: Log-Pwr TRACE[1 2345 6 rRaLBneY
PNO: Fast 50 Trig: Free Run TYPE| WA
IFGain:Low #Atten: 20 dB DeT|IP NNNNN
MKr3 2.389 5 GHZ] Adto.Tune
10dBidiv__Ref 10.00 dBm -64.59 dBm
og
0.00 t CenterFreq
4100 2.390000000 GHz
-200 [\
-30.0 ] \
} \ StartFreq
D i l 2.340000000 GHz
-50.0 \ |
3 -—
-60.0
Y — " e Stop Freq
i 2.440000000 GHz
-80.0
Center 2.39000 GHz Span 100.0 MHz CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.797 s (1001 pts) 10.000000 MHz
[wkRIMODEITRCIsCL  x [ v [ FUNCTION [ FUNCTIONWIDTH] __FUNCTION VALUE Ji§ REL Man
1 N 1 2.4021 GHz -10.63 dBm
2 N 1 2.390 0 GHz 65.10 dBm
3 N f 2.3895 GHz -64.59 dBm Freq Offset
4 N 1 2.4000 GHz 51.22 dBm 0Hz
5 =
6
7
8
9
10
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Product
Test Item
Test Site
Test Mode

VOIP Phone
Band Edge
No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHZ] [dB/m] [dB © V] [dB(uV/m)]

Horizontal 2480 -0.581 99.827 99.246 Peak
Horizontal 2480 -0.580 83.576 82.996 Average
Vertical 2480 -1.324 99.576 98.252 Peak

Vertical 2480 -1.324 83.548 82.224 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
T Band Edge
Ali)t(e)ll:: na Freqflscfncy Fl;;g:‘:;f;;al A (dB) Field Strenggth ( dlI;‘:ln‘l;/tm) Detector
(MHz) (dBpV/m)
Horizontal 2483.5 99.246 52.159 47.087 74.000 Peak
Horizontal 2483.5 82.996 51.805 31.191 54.000 Average
Vertical 2483.5 98.252 52.159 46.093 74.000 Peak
Vertical 2483.5 82.224 51.805 30.419 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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Agilent Spectrum Analyzer - Swept SA
1 | RF |soe  AC

Peak Detector of conducted Band Edge Delta

SENSEINT| | ALIGNAUTO | D6:04:44 PMMoy 11,2014

[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr e[ oaesg |  Freauency
PNO: Fast [0 1rig:Free Run Avg|Held: 231100 TPE| I Wakffobai
I IFGainlow — HAtten: 20 dB pELlE” AL
Mkr1 2.480 0 GHZ AU
10 dBidiv__Ref 10.00 dBm 1.980 dBm
Log Q1
o / \ Center Freq||
100 il 2.480000000 GHz
-20.0 H \
-30.0
1 startFreq||
G IR 2.430000000 GHz
-50.0 i
™ ) T i 5 _, Mt
-60.0
700 Stop Freq|
o 2530000000 GHz
Center 2.48000 GHz Span 100.0 MHZ CF Ste
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 10.000000 MHFZ'
Iz o [ v [ FURCTION | FUNCTIOn W Auto Man
A N f 2.4800 GHz 1930 dBm
2[ N f 24835 GHz 50.179 dBm
; Freq Offset
5 0 Hz
3
7
g
9
0
1
z
MSG STATUS
Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA
1 | RF |soe  AC

SENSEINT| | ALIGNAUTO | D6:04:13 PMMoy 11,2014

[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr e[ oaess |  Freauency
PNO: Fast [0 1rig:Free Run Avg|Hold: 5100 TPE| I Wakffobai
I IFGain:Low #Atten: 20 dB pELlE” AL
Mkr1 2.480 0 GHZ AU
10 dBidiv__Ref 10.00 dBm -12.737 dBm
og
o | 1 Center Freq||
-10.0 ’ 2.480000000 GHz
-20.0
-30.0 / \
I startFreq||
G T 2.430000000 GHz
-50.0 / \ 2
-60.0
7o ] Stop Freq|
o, 2.530000000 GHz
Center 2.48000 GHz Span 100.0 MHZ CF Ste
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) 10.000000 MHFZ'
|z [ v | FUNCTION | FUNCTIO AL Man
N f 24800 GHz 12,737 dBm
N f 24835 GHz 54,542 dBm
Freq Offset
OHz

1
4
5
6
7
8
9
0
1
2

=
@
2]

STATUS
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Product
Test Item
Test Site
Test Mode

VOIP Phone
Band Edge
No.3 OATS

Mode 2: Transmit - 3Mbps (8DPSK)

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level | Emission Level Detector
Pole [MHZ] [dB/m] [dB u V] [dB ¢ V/m]

Horizontal 2402 -1.073 93.754 92.682 Peak
Horizontal 2402 -1.073 75.940 74.868 Average
Vertical 2402 -1.729 91.885 90.156 Peak

Vertical 2402 -1.729 74.377 72.649 Average
Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=1MHz, VBW=1MHz
Average detector: RBW=1MHz, VBW=10Hz
Band Edge Test Data
T Band Edge
Ali)t(e)ll:: na Freqflscfncy Fl;;g:‘:;f;;al A (dB) Field Strenggth ( dlI;‘:ln‘l;/tm) Detector
(MHz) (dBpV/m)
Horizontal 2366.3 92.682 52.406 40.276 74.000 Peak
Horizontal 2367.5 74.868 53.389 21.479 54.000 Average
Vertical 2366.3 90.156 52.406 37.750 74.000 Peak
Vertical 2367.5 72.649 53.389 19.260 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

LX) | RF |50 AaC | | | SENSEINT| | ALIGN AUTO | D8:09:34 PMKNav 11, 2014
[Center Freq 2.390000000 GHz | Avg Type: Log-Pur TRECE[L 2345 & Frequency

PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE |V Wakshuhobsi

I IFGain:Low HAtten: 20 dB DETIF MMM N

Mkr3 2.366 3 GHz Auto Tune
1L%B.'div Ref 10.00 dBm 45.746 dBm

7
a0 }m\ Center Freq||
-10.0 \ 2.390000000 GHz
200 4 \

300
03 | startFreq||
400
2 ;
500 4 + 4l P | Ful 1 ,.»/') \\\ 5l FiN Ll 2:340000000 GHz
e s e ey
500
700 Stop Freq||
P 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 [ FfURctom [ FOAC I Auto Man
f 2.4021 GHz 6.660 dBm
f 2.3900 GHz 51.883 dBm
f 2.366 3 GHz 45.746 dBm FreqOffset
f 2.4000 GHz -26.699 dBm 0 Hz
MSG STATUS

Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

LX) | RF |50 AaC | | | SENSEINT| | ALIGN AUTO | D8:07:57 PMKav 11, 2014
[Center Freq 2.390000000 GHz \ Avg Type: Log-Pur macEllz3azg|  Frequency
PNO: Fast 50 Trig: Free Run Avg|Held: 71100 THPE| bl Wikohobsd
I IFGain-Law  HAtten: 20 dB pEREHILNNN
Mkr4 2.400 0 GHZ AURFHS
1o gl _Ref 10.00 dBm -43.556 dBm
a0 1 Center Freq||
100 A 2.390000000 GHz
=200 } \
-300
‘4 | startFreq||
00 l 2.340000000 GHz
-50.0
-60.0 3 4 2 \
700 i Stop Freq||
5 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
[« [ v [ fumciov [ U ALt Man
N f 24021 GHz 11641 dBm
N f 23900 GHz 55.178 dBm
N f 2.3676 GHz 65.030 dBm Freq Offset
N f 2.4000 GHz 43556 dBm
0 Hz
MSG STATUS
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Product : VOIP Phone

Test [tem : Band Edge

Test Site : No.3 OATS

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

Fundamental Filed Strength

Antenna | Frequency | Correction Factor | Reading Level Emission Level Detector
Pole [MHZ] [dB/m] [dB ¢ V] [dB(uV/m)]

Horizontal 2480 -0.581 102.622 102.041 Peak
Horizontal 2480 -0.58 82.241 81.661 Average
Vertical 2480 -1.325 101.13 99.805 Peak
Vertical 2480 -1.324 82.201 80.877 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
Al;ts;lna Frequency Fl(lggr:\l;f;;al A (dB) Field Strenggth ( d;::,l/tm) Detector
(MHz) (dBpV/m)
Horizontal 2484 102.041 52.382 49.659 74.000 Peak
Horizontal 2483.5 81.661 50.670 30.991 54.000 Average
Vertical 2484 99.805 52.382 47.423 74.000 Peak
Vertical 2483.5 80.877 50.670 30.207 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
LX) | RF |soq  AC | | | SENSE:INT] | ALIGNAUTO | 08:05:36PMMov 11,2014 [ _ |
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr e[ oaesg |  Freauency
PNO: Fast [0 1rig:Free Run Avg|Held: 67100 TPE| I Wakffobai
I IFGainlow — HAtten: 20 dB pELlE” AL
MKkr3 2.484 0 GHZ AU
10 dBidiv__Ref 10.00 dBm -48.259 dBm
0og 1
o / \ Center Freq||
100 il 2480000000 GHz
-20.0 l \
-30.0
oo [ 2 startFreq||
; A J L{, 2.430000000 GHz,
0.0 s v T W RV T IO S IPTRTERT trd i}
-60.0
700 Stop Freq|
o 2530000000 GHz
Center 2.48000 GHz Span 100.0 MHZ CF Ste
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 10.000000 MHFZ'
I M of x| v | FUNCTION [ FUNCTIONW Auto Man
1 N f 2.4800 GHz 4.123 dBm
2| N f 24835 GHz 48.414 dBm
5l N f 24840 GHz 48.259 dBm Freq Offset
5 0 Hz
6
7
g
9
0
1
Z
MSG STATUS
Average Detector of conducted Band Edge Delta

Agilent Spectrum Analyzer - Swept SA

LX) | RF |s0e  ac | | | SENSEINT] | ALIGNAUTO | DReOf:26 PMMov 11,2014 | |
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr e[ oassg |  Freauency
PNO: Fast o Trig: Free Run Avg|Hold: 11100 THPE |1 Wittt
I IFGainlow — HAtten: 20 dB pELlE” AL
Auto Tune|
| 10 dB/div  Ref 10.00 dBm
Log
o 1 Center Freq||
-100 2.480000000 GHz
-200
=300 f \
1 startFreq||
G IT] 2.430000000 GHz
-50.0
J/( \\\i_
700 Stop Freq|
5 2.530000000 GHz
|Center 2.48000 GHz Span 100.0 MHZ CF Step
Res BW 1.0 MHz #VBW 10 Hz Sweep 7.80 s (1001 pts) 10.000000 MHz
[ <[ v [ fcol [F Auto Man
2.4800 GHz -13.749 dBm
N f 24835 GHz 64.419 dBm
Freq Offset
OHz

o= [O [0 |00 |~ | jen |+ [ea|no

=
@
2]

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, 2014
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2014
X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2014
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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Test Result of Channel Number

7.6.

VOIP Phone

Channel Number

No.3 OATS

Mode 1: Transmit - 1Mbps (GFSK)

Product
Test Item
Test Site
Test Mode

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

2402-2421MHz

2422-2441MHz

- e 4AaEnnnT T P Frequency i p : g Type Log.Pur Frequency
. Aug Typs: Log-Par enter Freq 2.431500000 GHz 8 Typac Log
enter Freq 2.411500000 G:'\E: foa 1,3 TrigFrecRiun ft e q i s £, J| Trig: Free Run -
Ganiow  EAtten- 20 4B Tt MM Galniow — BAtten: 2045 d
MEKrZ 2.421 00 GHZ Auto Tune Mkr2 2.441 00 GHZ Ao Tune
10 dBidiv__Ref 10.00 dBm 4.75 dBm) 10 dRigiv__ Ref 10.00 dBm 3.76 dBm)
[ T v Led FoT v
T - = N \ T - -
L Center Freq il “*“| L Center Freq
wy 1 2411600000 GHz @l 120} - EAHBOUIU Hz|
A ann
Ll am
. StartFreql StartFreq
- 2401600000 GHz|li 2421500000 GHz|
Wy Wy
0.0 Fn
e stopFreql ... StopFreg
" GHz| ann 2.441500000 GHz|
Itart 240150 GHz Stop 2.42150 GHz oF step [J 5121 242150 GHz Stop 2.44150 GH] CFStep)
lRes BW 100 kHz #VEW 100 kHz Sweep 247 ms (1001 pts)| 5 puonoo mrdJEERES BW 100 kHz FVEW 100 kHz Sweep 247 ms (1001 pts)| 5 0000 e
I ER IELT I ETC IO |- Man My
ik I 2402 00 GHz 445 d8m 1 N f 242200 GHz 479 dBm
H f 242100 GHz 476 dBm ich I 244100 GHz 316 dBm.
g Freq Offset 3 Freq Offset
r oHzli & DHz
[ L3
7 '
8 ]
g g
10 10
11 11
12 1
== w— = —
2442-2461MHz 2462-2480MHz
& ET) L EITEET LU | & ET) L EITEET ALY L LG DU MMy 1L LS
enter Freq 2.451500000 GHz Boeg Type: LogPwr Frequency enter Freq 2.47 1500000 GHz Bvg Type: LogFwr e Frequency
PRk T 1 PR Fe o T8
I Coin:l arer Saftan: 20 45 = M IF Gl e saman: 20 48 =l HHNN
MkrZ 2.461 00 GH3 Auto Tune MkrZ 2.480 00 GH3 Auto Tune
jogBia__ Ref 10.00 aBm 3.26 dBm jogBia__ Ref 10.00 aBm 1.47 dBm)
o8 [7 o8 7 —
] e - ] T - _ B ¥
fm | —F - Center Freg(l "™ 7 Center Freq
wy ¥ 2.451600000 GHz[l WU 2 471600000 GHz|
ann ann
StartFreq StartFreq
e 2441600000 GHz il 2 481600000 GHz
Wy Wy
wy wy
ann stopFreql -, Stop Freq)
s rd GHz| s rd GHz|
[Start 2.44150 GHz ‘Stop 246150 GHZj CF Stey art 246150 GHz ‘Stop 248150 GHj CF Stey
lRes BW 100 kHz #VBW 100 kHz Sweep 247 ms (1001 ptsf| 000000 wrss fERES BW 100 kHz #VBW 100 kHz Sweep 247 ms (1001 ptsf | 000900 rke
': | FUBLTISR | FUNCTENGRTR ] FUNCToh s Man | FUBLTCR | FURCTSR TR FUNITOR L Man
1N |[1|Ff 244200 GHz 382 dBm 1 N f 246200 GHz 326 dBm
NIlilr 246100 GHz 325 dBm. ich I 245000 GHz 147 dBm.
‘-? Freq OMset ‘-? Freq OMset
= oHzlfl & 0Hz
[ [
T T
8 8
E) E)
10 10
11 11
12 12
= san = san
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