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1.

1.1.

GENERAL INFORMATION

EUT Description

Product Name

TRANSCEIVER

Trade Name NUTEK

Model No. SS2PBL

FCC ID. ELVATRIG
Frequency Range 909.60 -919.024MHz
Channel Number 25

Type of Modulation FSK

Antenna Type Monopole

Channel Control Auto

Antenna Gain

Refer to the table “Antenna List”

Antenna List

No. |Manufacturer

Part No.

Peak Gain

1 JMS spring

enterprose co.,ltd.

ESR80005

0dBi for 900MHz

Note: The antenna of EUT is conform to FCC 15.203
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Frequency of Each Channel:

Channel Frequency  Channel Frequency  Channel Frequency  Channel Frequency
Channel 00: 909.60 MHz Channel 07: 912.980 MHz Channel 14: 915.459 MHz Channel 21: 917.943 MHz
Channel 01: 909.957MHz Channel 08: 913.362 MHz Channel 15: 915.810 MHz Channel 22: 918.303 MHz
Channel 02: 910.286 MHz Channel 09: 913.714 MHz Channel 16: 916.190 MHz Channel 23: 918.667 MHz
Channel 03: 910.638 MHz Channel 10: 914.065 MHz Channel 17: 916.528 MHz Channel 24: 919.024 MHz
Channel 04: 911.000 MHz Channel 11: 914.400 MHz Channel 18: 916.889 MHz
Channel 05: 911.360 MHz Channel 12: 914.759 MHz Channel 19: 917.231 MHz
Channel 06: 912.627 MHz Channel 13: 915.111 MHz Channel 20: 917.581 MHz

Note:

1. This device is a TRANSCEIVER with a built-in 900MHz FHSS transceiver.

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

The EUT is a TRANSCEIVER with built-in 900MHz FHSS transceiver. The number of the
channels is 25 in 909 - 919MHz. The device adapts the frequency hopping spread spectrum
modulation. The antenna is monopole and solder on PCB and provides diversity function to
improve the receiving function.

The system receivers have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shift frequencies in synchronization with the transmitted
signals

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. The transmitter is presented with a continuous data stream. In
addition, a system employing short transmission bursts must comply with the definition of a
frequency hopping system and must distribute its 25 channels and over the minimum number of
hopping channels (25 channels).

The incorporation of intelligence within a frequency hopping spread spectrum system that
permits the system to recognize other users within the spectrum band so that it individually and
independently chooses and adapts its hop sets to avoid hopping on occupied channels is permitted.
The coordination of frequency hopping systems in any other manner for the express purpose of
avoiding the simultaneous occupancy of individual hopping frequencies by multiple transmitters is
not permitted.

The frequency shift keying (FSK) transceiver intended for use in half-duplex, bidirectional
RF links. The multi-channeled FSK transceiver is intended for UHF radio equipment.

The transmitter consists of a PLL frequency synthesizer and power amplifier. The frequency
synthesizer consists of a voltage-controlled oscillator (VCO), a crystal oscillator, dual modulus
prescaler, programmable frequency dividers, and a phasedetector. The loop-filter is external for
flexibility and can be a simple passive circuit. The output power of the power amplifier can be
programmed to seven levels. A lock-detect circuit detects when the PLL is in lock. In receive mode,
the PLL synthesizer generates the local oscillator (LO) signal. The N, M, and A values that give the
LO frequency are stored in the NO, MO, and AOQ registers.

Another detail information please refer to spec of chipset.

Test Mode Mode 1: Transmit - 1Mbps (FSK)
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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. FCC ID Power Cord
1 |Test Fixture NUTEK N/A N/A N/A N/A

Signal Cable Type Signal cable Description
A |Signal Cable Non-Shielded,2.3m

1.4. Configuration of Tested System

Fest Fivture
(1)

1.5. EUT Exercise Software

(1) Setup the EUT as shown in section 1.4

(20 Execute the program (the continuous transmission program) on the EUT
(3) Setup the test mode, the test channel, and the data rate.

(4) Press OK to start the transmission.

(5) Verify that the EUT works correctly.
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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 C
7435 Oakland Mills Road

Columbia, MD 21046
Registration Number: 92195

Accreditation on NVLAP NW[L&

NVLAP Lab Code: 200533-0 NVLAFP Lab Code: 200533-0

®

Quietek Corporation

No. 5-22, Ruei-Shu Valley, Ruei-Ping Tsuen,
Lin-Kou Shiang, Taipei,

Taiwan, R.O.C.

TEL: 886-2-8601-3788 / FAX : 886-2-8601-3789
E-Mail : service@quietek.com

FCC Accreditation Number: TW1014

Wi
o\ R ,

NS A

e e L
= Y
“, ///-:‘\\\\\\‘ Testing Laboratory
grmmn

0914
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2.1.

2.2.

Conducted Emission

Test Equipment

The following test equipment are used during the conducted emission test:

Item Instrument Manufacturer  Type No./Serial No Last Cal. Remark

1 Test Receiver R&S ESCS 30/825442/014  Feb., 2010

2 L.I.S.N. R&S ESH3-75/825562/002  Feb., 2010 EUT

3 L.I.S.N. R&S ENV4200/848411/010 Feb., 2010 Peripherals
4 Pulse Limiter R&S ESH3-72/100410 July, 2010

5 No.1 Shielded Room N/A

Note: All instruments are calibrated every one year.

Test Setup

Test Receiver

/I:Loadb_ EUT N

Reference Plane

40cm

L[

LISNg

}@ LISN

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

LISN /
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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.1.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 500hm termination. (Please refer to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be
changed according to ANSI C63.4: 2003 on conducted measurement.

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

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

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

Owing to the DC (by Battery) operation of EUT, this test item is not performed.
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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, 2010
X Power Sensor Anritsu MA2411B/0738448 Jun, 2010

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
Eﬂ Meter
SMA
Connecter
3.3. Limit

The maximum peak power shall be less 1Watt.

3.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

3.5. Uncertainty
T 1.27dB
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3.6. Test Result of Peak Power Output

Product : TRANSCEIVER

Test Item : Peak Power Output

Test Site : No.3 OATS

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

(MHz) (dBm)

Channel 00 909.600 0.44 0.25 Watt= 23.97 dBm Pass
Channel 12 914.759 1.00 0.25 Watt= 23.97 dBm Pass
Channel 24 919.024 0.87 0.25 Watt= 23.97 dBm Pass
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Product : TRANSCEIVER

Test Item : Peak Power Output

Test Site : No.3 OATS

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

(MH2z) (dBm)

Channel 00 909.6 1.66 0.25 Watt= 23.97 dBm Pass
Channel 12 914.759 1.80 0.25 Watt= 23.97 dBm Pass
Channel 24 919.024 1.65 0.25 Watt= 23.97 dBm Pass
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Product : TRANSCEIVER

Test Item : Peak Power Output

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (FSK) (ANT A+ANT B)
Channel No. Frequency Measurement Required Limit Result

(MH2z) (dBm)

Channel 00 909.6 4.10 0.25 Watt= 23.97 dBm Pass
Channel 12 914.759 4.42 0.25 Watt= 23.97 dBm Pass
Channel 24 919.024 4,28 0.25 Watt= 23.97 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.

DJsite #3 (X |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2010
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2010
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul,, 2010
X |Pre-Amplifier QTK AP-180C/CHM 0906076 Sep., 2010
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2010
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2010
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2010
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 |
1mto 4m
\ ¥ B
b L1

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

EUT antenna and turn table

Non-Conducted Table , was 3M regards to the v

standard adopted.

% [Fully soldered Metal Ground || To Controlleri

Test | To Receiverl
Receiver
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Above 1GHz

FRP Dome

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

The distance between
EUT i antenna and turn table
: ; was 3M regards to the

standard adopted.

| %l To Receiver| | Pre- _/

Amolifier

ll ll

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
Freduency uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

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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44.

4.5.

Test Procedure

The EUT was setup according to ANSI C63.4, 2003 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 C63.4:2003 on radiated
measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above 1GHz
is IMHz.

Radiated emission measurements below 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 beamwidth of the antenna.
The worst radiated emission is measured on the Final Measurement.

The frequency range from 30MHz to 10th harminics is checked.

Uncertainty

I+

3.9 dB above 1GHz
3.8 dB below 1GHz

+
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4.6. Test Result of Radiated Emission

Product : TRANSCEIVER

Test Item : Harmonic Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (FSK) (909.6MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m

Horizontal

Peak Detector:

1819.2 -4.378 65.52 61.143 -22.799 83.942 ote
2728.800 -1.052 56.440 55.388 -18.612 74.000
3638.400 -0.443 45.430 44,987 -29.013 74.000
4548.000 1.915 40.450 42.365 -31.635 74.000
5457.600 4.322 38.870 43.192 -30.808 74.000
Average
detector:

1819.2 -4.378 63.63 59.253 -17.979 77.232 vote s
2728.800 -1.052 54.580 53.528 -0.472 54.000
Vertical

Peak Detector:

1819.2 -2.641 64.53 61.89 -12.416 74.306 1o 6
2728.800 -1.207 52.620 51.413 -22.587 74.000
3638.400 0.361 44.420 44,781 -29.219 74.000
4548.000 5.454 41.040 46.494 -27.506 74.000
5457.600 6.024 38.780 44.804 -29.196 74.000

Average etector:
1819.2 -2.641 63.6 60.96 -7.146 68.106 ,oe 6

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -
Emission Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
The limit is 20dB down of fundamental.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

a e

S
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Product : TRANSCEIVER
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK) (914.759MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
1829.518 -4.319 65.35 61.031 -24.402 85.433 1ote
2744.277 -0.949 54.190 53.241 -20.759 74.000
3659.036 -0.656 44.340 43.684 -30.316 74.000
4573.795 1.974 40.220 42.193 -31.807 74.000
5488.554 4,735 38.200 42.935 -31.065 74.000
Average
Detector:
1829.518 -4.319 64.49 60.171 -18.952 79.123 1ote 6
Vertical
Peak Detector:
1829.518 -2.756 64.98 62.224 -10.056 72.28 vote 6
2744.277 -1.115 54.750 53.635 -20.365 74.000
3659.036 0.283 44,190 44.473 -29.527 74.000
4573.795 5.661 39.390 45.050 -28.950 74.000
5488.554 6.240 37.980 44.220 -29.780 74.000
Average
Detector:
1829.518 -2.756 63.81 61.054 -4.856 65.91 1ot 6

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -
Emission Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
The limit is 20dB down of fundamental.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

a s WD

S
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Product : TRANSCEIVER
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK) (919.024MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
1838.048 -4.273 65.29 61.017 -26.851 87.868 ote
2757.072 -0.864 52.970 52.106 -21.894 74.000
3676.096 -0.833 44.620 43.787 -30.213 74.000
4595.120 2.022 40.400 42.422 -31.578 74.000
5514.144 4,775 39.620 44.396 -29.604 74.000
Average
Detector:
1838.048 -4.273 64.46 60.187 -21.381 81.568 ote 6
Vertical
Peak Detector:
1838.048 -2.852 66.45 63.598 -11.683 75.281 1ote 6
2757.072 -1.039 54.290 53.251 -20.749 74.000
3676.096 0.217 46.590 46.807 -27.193 74.000
4595.120 5.819 39.150 44.970 -29.030 74.000
5514.144 6.232 37.930 44,162 -29.838 74.000
Average
Detector:
1838.048 -2.852 65.68 62.828 -6.053 68.881 1ote 6

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -
Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -
Emission Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average
detection. If the readings given are average, peak measurement should also be supplied.
The limit is 20dB down of fundamental.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.

ar WD

S
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Note:

Product TRANSCEIVER

Test Item Harmonic Radiated Emission

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (FSK) (Fundamental)

Frequency Correct Reading Measurement Detector
Factor Level Level
MHz dB dBuv dBuVv/m
Horizontal

909.600 6.091 97.850 103.942 Peak
909.600 6.091 91.140 97.232 Average
914.759 6.083 99.350 105.433 Peak
914.759 6.083 93.040 99.123 Average
919.024 6.438 101.430 107.868 Peak
919.024 6.438 95.130 101.568 Average
Vertical
909.600 2.505 91.800 94.306 Peak
909.600 2.505 85.600 88.106 Average
914.759 1.020 91.260 92.280 Peak
914.759 1.020 84.890 85.910 Average
919.024 4.661 90.620 95.281 Peak
919.024 4.661 84.220 88.881 Average

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

a LN

Receiver setting (Peak Detector) : RBW:1MHz; VBW:1MHz; Span:100MHz -

Receiver setting (AVG Detector) : RBW:1MHz; VBW:10Hz; Span:20MHz -

Emission Level = Reading Level + Correct Factor.

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

average detection. If the readings given are average, peak measurement should also be supplied.
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Product . TRANSCEIVER

Test Item ; General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (FSK) (Hopping)

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

30.000 2.120 21.855 23.975 -16.025 40.000
109.540 -7.488 23.463 15.975 -27.525 43.500
326.820 -4.548 32.166 27.619 -18.381 46.000
511.120 1.499 30.853 32.352 -13.648 46.000
604.240 4.770 23.784 28.554 -17.446 46.000
730.340 3.395 39.300 42.695 -3.305 46.000
Vertical
31.940 -0.487 22.328 21.842 -18.158 40.000
107.600 -0.318 24.207 23.889 -19.611 43.500
293.840 -7.738 30.197 22.460 -23.540 46.000
398.600 -4.678 33.909 29.231 -16.769 46.000
516.940 -0.876 24.476 23.600 -22.400 46.000
740.040 -0.347 32.293 31.946 -14.054 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
“ " means the worst emission level.
Measurement Level = Reading Level + Correct Factor.
4. The radiated emissions below 1GHz of the lowest, middle, highest frequency are pretested. Only the
worst case is shown on the report.

5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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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, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

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 Spect
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 C63.4, 2003; 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 : TRANSCEIVER

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test Mode  : Mode 1: Transmit - 1Mbps (FSK) (ANT A)

Figure Channel 00: 30MHz-25GHz

T Agilent Spectrum Analyzer - Swept SA

X 50% | | | AC | SENSE:NT| | ALIGN AUTO jizz:39eMpecor, 200 | |
Start Freq 30.000000 MHz | Bvg Type: Log-Pur WicE[[o3456|  SAVeAS.
n 7 7 Trig:Free Run Avg|Hold: 117100 TYPE(M
InputRE TNO-Fest o) dlitten: 30 4B b NN
Mkr2 1.828 GHz e
19 dbidiv Ref 20.00 dBm -41.746 dBm
" File/Folder|
.00 List|
-100
200 2453 e
0 ‘2 File name:
-40.0
. ‘ N . | st
il NI EmE Lo TS g R P TR
50.0 Save As|
700 type:
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30s (1001 pts)| 4 Up One
[ v [ FUNCTION [ FUNCTION WD LNC Level}
904 MHz -4.388 dBm
2 1828 GHz 41.746 dBm
1 # Create New|
5 Folder|
7
]
9
10 Cancel
1
12 ]
IMSG STATUS

Figure Channel 12: 30MHz-25GHz

Tl Agilent Spectrum Analyzer - Swept SA

X 50 @ | | | ac | SENSE:IMT| | ALIGN AUTO l124:008MDecot, 2010 | |
Start Freq 30.000000 MHz | ——— :Vsllr"rv&e:1l‘-‘?1%fwr TacEllz345 ¢ Save As...
- . ) rg: Free Run vg|lhold:
R ritow ™ Wptten: 30 4B perlP NNNN N
Mkr1 904 MHZ] Saye
19 deidiv Ref 20.00 dBm -4.527 dBm
np 1 File/Folder|
non|— 4 List
-100
=200 24,53 dom|
300 5 File name:
-40.0
500 ‘ I A e el
50.0 Save As
700 type:
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VYBW 1.0 MHz Sweep 2.30 s (1001 pts) | 4 Up One
=7
L x [ v ] FUNCTION ] FUNCTIONWIDTH FUNC Levelf
N[1]F 904 MHz -4.527 dBm
2INT1[F 1.828 GHz 41,671 dBm
= Create New
Folder|
9
0 Cancel
1
2 \
MSG STATUS
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Figure Channel 24: 30MHz-25GHz

Tl Agilent Spectrum Analyzer - Swept SA

soR | | | AC | SENSE:NT| | ALIGMNAUTO  AL2S:l6AMDec0l,z010 [ |
Display Line -24.32 dBm Avg Type: Log-Pwr TRACE[12345 6 Save As...
Tnput: RF PNO: Fast 50 Trig: Free Run Avg|Hold: 10/100 TYPE ([ bt
IFGain:Low #Atten: 30 dB DET|P NNNMNN
Mkr1 929 MHz e
jodsrdiv__Ref 20.00 dBm -4.188 dBm
og
e Y File/Folder
0.00 —’ List
-100
200 A 32 0B
300 5 File name:
400
- | i el
50.0 Save As|
700 type:
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts)| 4 Up One
. x [ v ]| FUNCTION ] FUNCTIONW I Level}
N[1]Ff 928 MHz -4.188 dBm
: N |1[f 1.828 GHz -42.468 dBm
4 »Create New,
S Folder,
7
-]
9
10 Cancel
1
12 ]
IMSG STATUS
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Product : TRANSCEIVER

Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK) (ANT B)

Figure Channel 00: 30MHz-25GHz

Tl Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO [11:17:26 &M Dec031, 2010

| | [ SENSE:INT] [

LX S0Q AC
Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1 23456 Save As...
= = T Trig:Free Run Avg|Held: 30/100 T
InBUERE  TNO-tast &) diittan:30 4B RN IRN
Mkr2 1.828 GHz| Bave
1o gsidi__Ref 20.00 dBm -23.049 dBm
L s File/Folder|
Tk List]
00 2
ono 171 dB
300 File name:
-40.0
500 it P PO TIPS B i
[, e ] T TR T
£0.0 Save As
70.0 type:
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts) | 4 Up One
‘ —— ¥ Level|
[ v | FUNCTIoN [ FUNCT C
904 MHz -1.709 dBm
1.828 GHz -23.049 dBm
s Create New
Folder|
Cancel
IMSG STATUS

Figure Channel 12: 30MHz-25GHz

T Agilent Spectrum Analyzer - Swept SA

X S0 | | | AC | SENSENNT] [ ALIGNAUTO  11:19:24 AM Dec 01, 2010
Start Freq_30.000000 MHz \ Avg Type: Log-Pur TacE[123455|  SaveAs.
= = T Trig:Free Run Avg|Held: 16/100 T
InBUERE  TNO-tast &) diittan:30 4B RN IRN
Mkr2 1.828 GHz| Bave
1o gsidi__Ref 20.00 dBm -23.369 dBm
L s File/Folder|
Tk List]
00 :
200 ::Q 2152
300 File name:
-40.0
. ) g 5 WMMM
M"’“"‘WW U TP PRI N,
£0.0 Save As
70.0 type:
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts) | 4 Up One
‘ | & Level|
[ v [ FUNCTION _JFUNC DTH FUNC E
904 MHz -1572 dBm
1.828 GHz -23.369 dBm
s Create New
Folder|
Cancel
]
IMSG STATUS
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Figure Channel 24: 30MHz-25GHz

Agilent Spectrum Analyzer - Swept SA
s0@ | | | AC | SENSE:INT| | ALIGN AUTO [11:20:45 M Dec 01, 2010

Start Freq 30.000000 MHz \ Avg Type: Log-Pwr Tac[[23455|  SaveAs.
= = T Trig:Free Run Avg|Hold: 16{100 TYPE
InpuERE ENO-Fest o) diittan:30 4B Ge L
Mkr2 1.828 GHz SE
{ogeidy _Ref 20.00 dBm -23.641 dBm
DO File/Folder
.00 List|
-100 2
200 :4 1 72 35,
300 File name:
-40.0
N e PR ety
-50.0 [ o e ] . Moot LT o
£0.0 Save As|
700 type:
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts) j Up One
g > ] v __ [ FUNCTION ] FUNCTIONWID Levell
11f 929 MHz -1.765 dBm
2 11f 1.828 GHz 23.641 dBm
ereate New
Folder|
]
0 Cancel
1
2 \
IMSG STATUS
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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, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

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 Schaffner Chase |CBL6112B/2673 Sep., 2010
X' |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2010
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2010
X |Pre-Amplifier QTK AP-180C/CHM 0906076 Sep., 2010
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2010
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2010
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2010
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 D:D pectrum
Analyzer
SMA
Connecter
RF Radiated Measurement:
Above 1GHz
le ITl N|
" L= |
FRP Dome
The height of board
band or Dipole Antenna
was scanned from 1M
: to 4M.
The distance between
EUT ! antenna and turn table
. H was 3M regards to the
i standard adopted.
1
: o) (@]
% To Receiver| | Pre-
Amplifier

ll ll

Page: 31 of 53



ET9 QuieTek Report No. 10B274R-RFUSP43V01

6.3. 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)).

6.4. 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 1 MHz.
The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

6.5. Uncertainty

3.9 dB above 1GHz
3.8 dB below 1GHz

I+

I+
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6.6. Test Result of Band Edge

Product : TRANSCEIVER

Test Item X Band Edge

Test Site ; No0.3 OATS

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

Antenna Frequency Emission Level Limit Result
Polarization [MHZz] [dBuV]

H 902 42.41 >20dBc PASS
\Y 902 40.36 >20dBc PASS
H 928 40.39 >20dBc PASS
\Y 928 41.52 >20dBc PASS

Note: 1:Spectrum Analyzer setting:
Peak detector: RBW=100kHz, VBW=1MHz
Average detector: RBW=100kHz, VBW=10Hz
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Lower Channel Peak Detector of Radiation Band Edge Delta (Horizontal)

@ *RBW 100 kHz Marker 2 [T1 ]
“VBW 1 MHz 42.41 dBpv
Ref 112 dBuv “Att 20 dB “SWT 500 ms 902.000000000 MHz

[110 e

100.04 dBpv
90g.. 400000000 MHz |IEH

100

80 D1 80 B

L

30

Center 902 MHz 2.5 MHz/ Span 25 MHz

Date: 13.DEC.2010 08:33:37

Lower Channel Peak Detector of Radiation Band Edge Delta (Vertical)

@ *RBW 100 kHz Marker 2 [T1 ]
“VBW 1 MHz 40.36 dBpv
Ref 109 dBuv *Att 20 dB *SWT 500 ms 902.000000000 MHz
Marker| 1 [T1 ]
LIMIT CHELCK FAlIL 96.42 dBuv
100 HHNE FATHS 90 A00000D00
1 PK ‘1

MAXH g0

D1 76.4) dBuV

60
r w 3DB
50

I\ A MM A SN FPINT s Ny M.M/WIMWM/AJ \\‘\’M"’Vw

30
-20
argin
| 10
Center 902 MHz 2.5 MHz/ Span 25 MHz

Date: 13.DEC.2010 08:43:36
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High Channel Peak Detector of Radiation Band Edge Delta (Horizontal)

@ “RBW 100 kHz Marker 2 [T1 ]
“VBW 1 MHz 40.39 dBpv
Ref 109 dBupv “Att 20 dB SWT 2.5 ms 928.000000000 MHz
1 Marker| 1 [T1 ]I
K LIMIT CHE[CK FAIIL 101.98 dBpv
~100 H=HNE A= 15 050000p00
1 PK
MAXH |90
D1 B1.98 dBu
—80
-70

—60
\ 308
-50 A k\
Mﬁuﬂrvr AN MU s VL SV W Apa o A M N
s A v

Margin
| 10

Center 928 MHz 2.5 MHz/ Span 25 MHz

Date: 13.DEC.2010 08:55:36

High Channel Peak Detector of Radiation Band Edge Delta (Vertical)

® *RBW 100 kHz Marker 2 [T1 ]
*VBW 1 MHz 41.51 dBuv
Ref 109 dBpv “Att 20 dB *SWT 500 ms 928.000000000 MHz
Marker| 1 [T1 ]|
LEMIT CHELK FAlIL 98.13 dBuv
100 1 N1 caly A
[ =TT T = I 1IY- TUOUUVOUDUU VI -
1 PK ﬂ
MAXH [Loo
80
8 D1 ¥8.13 dBuV-
70
60
3DB
50 L{k
M MU M ARAMAIAT O IR ANA AL A A A A A AN A
30
20
Margin
| 10
Center 928 MHz 2.5 MHz/ Span 25 MHz

Date: 13.DEC.2010 09:00:22
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7. Channel Number

7.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

Note: 1. All equipments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.

7.2. Test Setup

RF Cable Spect
EUT pectrum
I Analyzer
SMA
Connecter

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

frequencies.

7.4, Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

7.5. Uncertainty
N/A
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7.6. Test Result of Channel Number
Product TRANSCEIVER
Test Item Channel Number
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK)
Frequency Range Measurement Required Limit Result
esu
(MHz) (Hopping Channel) (Hopping Channel)
902 ~ 928 25 >=25 Pass

T Agilent Spectrum Analyzer - Swept SA
EF | [

AC

| SEWSE:INT|

| ALIGNAUTD 109:17:13 AM Dec 03, 2010

T
Start Freq 909.000000 MHz | Avg Type: Log-Pur TucE[loa45s|  Frequency
Tnput: RE PHO: Far 50 Trig: Free Run Avg|Hold: 80/100 TYPE|M
IFGain:Low #Atten: 20 dB pET|P NNNNN
MKkr2 914.400 0 MHzZ AutaTang
10 dBidiv__Ref 10.00 dBm -9.857 dBm
liLog 7
Ly 21 CenterFre
o Y AR AN P N AR AN, 9
i i y ¥ 911.800000 MHz
sl |1 Vo [ \V{ \
Y \ J
400 ’l \J .‘l f Start Freq(|
w Al JJ 909.000000 MHz,
-50.0 P A
haf Senp®
-60.0
-70.0 Stop Freq(|
800 914.600000 MHz
Start 909.000 MHz Stop 914.600 MHz] CFstep
Res BW 30 kHz #VBW 100 kHz #Sweep 500 ms (1001 pts) &6 000 kHiz
MRRIMODE[TRCTSCL  ® [ v ] _FUNCTIoN [ FUK Auto Man
1 N [1][Ff 909.600 0 MHz 2511 dBm
N[1]F 914.400 0 MHz 9.857 dBm
Freq Offset
0Hz
]
10
1
12

T Apilent Spectrum Analyzer - Swept SA

STATUS.

] S0Q | | | ac | SENSE:INT] | ALIGNAUTO 09:20,22 AM Dec 03, 2010
Start Freq 914.600000 MHz . Avg Type: Log-Pwr TRACE[1 23456 Frequency
e e LRy i
Mkrz 919.024 0 MHZ] AutoTurie
fl1ogBraiv__Ref 10.00 dBm -9.788 dBm|
oot 2 CenterFre
SO AR A A R AR AR AR NAN F AR A , SenterFreq|
b I I I VA ' ' i
wol Y] U
T Ty ¥ i
U / 1
Yo i Start Freq||
. \h 914.600000 MHz
i L'
0.0 M‘M
700 Stop Freq(|
800 920.000000 MHz,
Start 914.600 MHz Stop 920,000 MHz
Res BW 30 kHz #VBW 100 kHz #Sweep 500 ms {1001 pts) ' 45(:’0?:“;':
[ v [ _FNCION [ FRCTONWDTH CTION VA Auto  Man
10 N |1 f 914.759 0 MHz -7.928 dBm
N[1][Ff 919.024 0 MHz -8.788 dBm
Freq Offset
0 Hz|

o= o|w|w|~o|o s jw

=
o
©

STATUS.
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8.1.

8.2.

8.3.

8.4.

8.5.

Channel Separation

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

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 Spect
EUT pectrum
I 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 C63.4, 2003; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

t 150Hz
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8.6. Test Result of Channel Separation
Product TRANSCEIVER
Test Item Channel Separation
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK)
Measurement Limit Limit of 20dB
Frequency
Channel No. Level . Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 909.6 470 >25 kHz >295.0 Pass
12 914.759 352 >25 kHz >269.0 Pass
24 919.024 356 >25 kHz >297.0 Pass

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

Channel 00 909.6MHz

T Agilent Spectrum Analyzer - Swept SA
e

X/ So@ | | AC | SENSE:INT| ALIGN AUTO D9:25:36 AMDec03, 2010
[Center Freq 909.600000 MHz \ Avg Type: Log-Pwr mAcE[l23456|  Freauency
Tnput: RE PNO: Far (50 Irid:Free Run Avg|Hold:>100/100 TYPE (M iltiddt
I IFGain:Low #Atten: 20 dB DETIP NMNMHM
Mkr2 909.974 MHZ AT
10 dBiciv__Ref 10.00 dBm -9.999 dBm
|
0.00 1 2 Center Freq||
400 \\—//\\ e % Y 909.600000 MHz
-20.0
s / \J "
s 7 VS \ StartFreq|
A~ 7 908.600000 MHz
500 ,‘\Af‘ﬂ/ A e
-60.0
0.0 Stop Freq||
- 910.600000 MHz
Center 909.600 MHz Span 2.000 MHZ CFStep
Res BW 30 kHz #VBW 100 kHz e
Auto Man
N [1]f 909.504 MHz 9297 dBm
2 INNENK] 909.974 MHz -9.999 dBm
Y Freq Offset
5 0Hz
6
7
8
9
0
1
2
MSG STATUS
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Channel 12 914.759MHz

| Agilent Spectrum Analyzer - Swept SA

So@ \ | | AC | SENSE:INT| | ALIGN AUTO D9:26:24AM Dec03, 2010
[Center Freq 914.759000 MHz \ Avg Type: Log-Pwr mAcE[l23456|  Freauency
Tnput: RE PNO: Far (50 Irid:Free Run Avg|Hold:>100/100 TYPE (M iltiddt
I IFGain:Low #Atten: 20 dB DETIP NMNMHM
Mkr2 915.107 MHZ AT
10 dBiciv__Ref 10.00 dBm -10.824 dBm
[
0.00 1 2 Center Freq(
-10.0 N/\ AN ‘ 914.759000 MHz,
e / Wi \
/ v \
-30.0
s A % Start Freq|
. Nj Mo, 913.759000 MHz
|0.0 BPE—ve ae
0.0 Stop Freq||
00 915.759000 MHz,
|Center 914.759 MHz Span 2.000 MHZ CFStep
Res BW 30 kHz #VBW 100 kHz Sweep 2.13 ms (1001 pts) T
< v [ FUNCTIoN ] FUNCTIONw Auto Man
914.765 MHz -9.109 dBm
2 916.107 MHz -10.824 dBm
Y Freq Offset
5 0Hz
6
7
8
9
0
1
2
MSG STATUS

Channel 24 919.024MHz

Tl Agilent Spectrum Analyzer - Swept SA

?:T S0% \ | | AC | SENSE:INT| | ALIGN AUTO DQ:ZB:D? AM Dec03, 2010
[Center Freq 918.670000 MHz | Avg Type: Log-Pwr WicElog4se|  Frequency
Tnput: RE PNO: Far oD Trig: Free Run Avg|Held:>100/100 TYPE M bbbt
I IFGain:Low Atten: 20 dB DET|IF NNNMN
Mkr2 919.034 MHzZ Alite Tune
E%gB!div Ref 10.00 dBm -15.164 dBm
o I 1A 2| n Center Freq(f
0.0 I =N = 27, 5 918.670000 MHz
-20.0 / \/ \
-30.0
L\ StartFreq(
-40.0
A };’ R 917.670000 MHz
I | nrr e
700 ] Stop Freq||
00 919.670000 MHz
Center 918.670 MHz Span 2.000 MHZ
Res BW 18 kHz VEW 180 kHz Sweep 5.73 ms (1001 pts) zoﬁzgfﬂ:
h ] [ v ] FUNCTION FUNCT| DTH FLMCTIC [Auto Man
N|1[f 918.678 MHz -15.433 dBm
N{1[f 919.034 MHz -15.164 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
MSG STATUS
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Report No. 10B274R-RFUSP43Vv01

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, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY 48030495 Apr., 2010

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 Spect
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 C63.4, 2003; 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.

Product
Test Item
Test Site
Test Mode

Test Result of Dwell Time

TRANSCEIVER

Dwell Time

No.3 OATS

Mode 1: Transmit - 1Mbps (FSK)

Ti lot
Channel | Frequency I:ZE Sﬂ? Hopping of | Sweep time Dutv cvele Dwell Time Limit Result
No. (MHz) g Number (ms) y oy (Sec) (Sec)
(ms)
00 909.6 58.000 4 500 0.46 0.186 0.4 Pass
12 914.759 58.000 4 500 0.46 0.186 0.4 Pass
24 919.024 58.400 4 500 0.47 0.187 0.4 Pass

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

Dwell time =

CH 00 Time Interval between hops

(Duty cycle /25) * (25*0.4)

CH 00 Transmission Time

P — [FIER kit Spcuuimm hialpenr Swopt 54
T SENSEINT| ALDNAUTO 0200 M0cc 0L T AT SENSEINT| ALDNAUTO Q2T MDec u
enter Fraq 909.600000 MHz Dol 1650 ms g Type: Log Par ) Freauency enter Freq 909600000 MHz Trig Dol 1650 s g Trpe: Log Par maccfizaang|  FTEGMERCY
Inpat: IF P T [0 - Wideo e Inpat: AF POk Foa —— O WiSEQ T
IMCosinclwrer saman: 20 48 IMCaincLwer saman: 20 48 o .
Aute Tune| AMK3 1523 m Aute Tune|
Jogmide_Ref 10.00 dBm 0 e Ref 10,00 dBm -61.08d
o 22 T 2
Center Freqfff 2™ Y Center Freq
uw | mezff-o MHz
20, T
e
startFreqlfl StartFreq)
Ml $05.600000 Mi Iz
- wsa—] S
h stopFreqllf Stop Freg|
909.600000 MHJ 11,/ $09.600000 MH.]
enter 909.500000 MHz Span 0 Hy
CF Step CF Step
. teh fiRes BW 1.0 MHz FVBW 1.0 MHz Sweep 200.0ms (1001 pts)f| Len
- V- EEE Rl sl FUNCTION WIDTH FURCTION 'eiLUE Man
1IN |1t 1450 ms. i
! g it ol o Al = i 2 a1 1|t 8200 m=, [5) o8z dE
Freq omsedfMELat 15 o) 18 FreqOffset
OHe OHe
s
El
Center 909.600000 MHz Span 0 Hz i
Res BW 1.0 MH? FVEW 1.0 MH7 Sweep S00.0 ms (1001 pre) 12
= . = p—

CH12 Time Interval between hops

7 Applan sppmciies Artyar - el A

CH 12Transmission Time

[ ———

L wred LURRID UM U L wred T Y]
" -G8 P Typw. LogPar <rea [1 231 Fraquancy Tiig Dulay. - 1686w fovg Typw. Log-Par == Fraquaney
Enter Freq 914.759000 MHZ T3 Ouley 580 v v Ty, Log® 2T enter Freq 914.159000 MAZ 2 Dl 2 Tre
e W TET TR Wisan e 4 e W TrT T vidos v
M dinlecd e FAzen: 20 48 o M dinlecd e #hzen: 20 4B b
Aute Tune AMErE 152.2 me) Aute Tune
jggeiav Ref 10.00 d8m lcelaﬂlm Fef 10.00 dBm o 624
Center Freyll ! 7 = Cenler Fiey
0.0 514.765000 MHzfif "1 14.765000 MHz|
s . e
startFreqlf StanFreq
x| 514705000 Mz fll . 14762000 MHZ
sw =
JA1
i . .
= Stop Freygll] 0 i Slop Frey
o 314752000 MHzfll o 514.755000 MHz]
ICenter 914750000 MHz Epan 0 Hz|
=00 CF Step CF Step
1 s Res BW 1.0 MH: AVEBW 1.0 MH: Sween 200.0 mes (1001 pls) 1000000 MHZ
) jauto L I T [ I ECET S S TN I ET I MR IO Man
L b v . n ) bkt i ﬂjd‘ﬁ*d%
. Freg Oﬁsaﬁ), R ERERTT BT ma[[A] &1 EAGR FreqOffsel
orzll © o Hz
w
Cenler 914.739000 MH: Span 0 He }
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50000 ms {1001 pts) i
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CH 24 Time Interval between hops CH 24 Transmission Time

g ——— T P ———y
enter Freq 010.023000 MH i Trin Dalak 60 mE Fm THp: Lo Pur Fregueney = g Dy 086 v Ty, LogFar T Franuancy
Tpmi I TR Tma Tp 110 Wiee ENTer Freq 919.05:20"9 “E.'!'Z"= — 'rg_.“":; CREE :
W A zabech rer dhstan: 2 dE W Azainc e #hzan: 20 dB
AutaTune LMKr3 192.8 ma Auto Tune;
jodiE_Ret 10.00 dBm 41” e Ref 10.00 dBm B261dBll |
o8 =g Rl
Center Fregif " A Center Freg
uw | o izl Mz
o -:I o
stantFreqlf StartFreq
0] 212.024000 MHz] 212.024000 M iz
L) [
an1
vl R e ey
stopFregll] . StopFreq)
. stanze0amzl .., 919.024000 MHz]
focnter 919.024000 MHz Span 0 Hz|
-] CF Step CF Step
1000000 ML fRes BW 1.0 MHz #VBW 1.0 MHz Sweep 200.0 ms (1001 pts! 4 el
. Auto Wun
Ok RSSO L o YT [IETEERN Em
FreqoOmse BT AT 1T @ Sehms| B G251 65 FreqOffset
0 Hz| G| 0 Hz|
"
Center 919.024000 MHz Span 0 Hz }
Res BW 1.0 MHz #VBW 1.0 MHz Bweep 500.0 ms (1001 pts) iz
e i Fie <2 818,024 2 2 > savedd p— = —
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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, 2010
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2010

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2010

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 Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

Limits
N/A

Test Procedure

The EUT was setup to ANSI C63.4, 2003; 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 : TRANSCEIVER
Test Item X Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK) (909.6MHz) (ANT A)
Frequenc Measurement Level Required Limit
Channel No. (I\(jIHz) y (KH2) d (KH2) Result
00 909.600 295 200< Level <500 NA

Figure Channel 00:

Tl Agilent Spectrum Analyzer - Swept SA

X oS08 [ | | AC | SEMSE:INT]| | ALIGN AUTD 109:23:04 &M Dec 03, 2010
Center Freq 909.600000 MHz | Avg Type: Log-Pwr TRACE[17234 5 5 Freguency
Input: RF PNO: Far Cp0 Trig:Free Run Avg|Held:>100/100 THPE |1 it
IFGain:Low #Atten: 20 dB DET|P NMNMNN N
Mkr1 909.612 MHz AulTune
jodBidiv__Ref 10.00 dBm -6.646 dBm
og
Center Freq|
pad 1 909.600000 MHz
-10.0 *
/ \ StartFreq||
200 908.600000 MHz
/ \f—zo.o ) dB
5
-30.0 295 kHz
Stop Freq|
910.600000 MHz
-40.0

500 Al ﬂ\/‘J IL’N A CF Step
\Wv“j B W w 200.000 kHz
[Auto Man

-60.0

o ]
700 W M Freq Offset
OHz
-80.0
Center 909.600 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 100 kHz Sweep 18.5 ms (1001 pts)
MSG STATUS
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Product : TRANSCEIVER
Test Item : Occupied Bandwidth Data
Test Site ; No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK)( 914.759MHz) (ANT A)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) d (KH2) Result
12 914.759 269 200< Level <500 NA

Figure Channel 12:

Tl Agilent Spectrum Analyzer - Swept SA
1 500 |

| AC | SEMSE:INT| | ALIGN AUTO 1D9:23:48 AM Dec 03, 2010

[
Center Freq 914.759000 MHz | Avg Type: Log-Pwr WicEog4se|  Frequency
Tnput: RE PNO: Far 5 Trig:Free Run Avg|Held:>100/100 THRE | vt
IFGain:Low #Atten: 20 B DETfP NMNNN
Mkr1 914.835 MHz Alite Tune
1odBidiy__Ref 10.00 dBm -6.100 dBm
Center Freq|j
0.0, x1 914.759000 MHz
0.0 Al
/ \\W\!‘FJ \ StartFreq(
200 913.759000 MHz
._./ H .2p.00dB
300 269 kHz
Stop Freq||
Lo 915.759000 MHz
* \
0.0 JNJ CF Step
200.000 kHz
N hor” N"m Al puto Man
-B0.0 M i \W.,w"v ¥ S K'\
700 bt %M Freq Offset
0 Hz|
80,0
Center 914.759 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 100 kHz Sweep 18.5 ms (1001 pts)
MSG STATUS
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Product : TRANSCEIVER
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK) (919.024MHz) (ANT A)
Frequenc Measurement Level Required Limit
Channel No. ('3”_'2) y (kH2) g (kHz2) Result
24 919.024 297 200< Level <500 NA

Figure Channel 24:

Il Agilent Spectrum Analyzer, - Swept SA

X 504 [ | | AC | SEMSE:INT| | ALIGN AUTOD D%:24:224MDec03,2010 [ |
Center Freq 919.024000 MHz \ Avg Type: Log-Pwr WAE[25456|  Freauency
Input: RF PNO: Far 0 Trig: Free Run Avg|Hold:>100/100 THRE | bbbl
IFGain:Low #Atten: 20 dB DET|P NNMN NN
Mkr1 919.126 MHz Al Fene
19 g8y Ref 10.00 dBm -6.753 dBm
Center Freqj
oo ’1 919.024000 MHz
100 N N
/ \\V Wﬂ \ StartFreq(
204 918.024000 MHz
\ -20.00 dB
45, Pl
-30.0 Q7 kKHz
j \ Stop Freq||
920.024000 MHz
40.0 b
0.0 A kh CF Step
200.000 kHz|
500 f\ A aln I n Auto Man
T Y
700 fluali i Mk g, 4 Freq Offset
0 Hz|
-80.0
Center 919.024 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 100 kHz Sweep 18.5 ms (1001 pts)
MSG STATUS
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Product : TRANSCEIVER
Test Item X Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK) (909.6MHz) (ANT B)
Frequenc Measurement Level Required Limit
Channel No. (|3|HZ) y (KH2) q (KH2) Result
00 909.600 297 200< Level <500 NA

Figure Channel 00:

g Agilent Spectrum Analyzer - Swept SA
L) soe |

| AC | SENSEINT] | ALIGN AUTO |04:44:07 PMDec 02, 2010

1 |
Center Freq 909.600000 MHz | Avg Type: Log-Pur TRaCE[1 2345 6 Frequency
Tnput: RF PHO: Far 0 Trig: Free Run Avg|Hold:>100/100 TYPE |V kst
IFGain:Low Atten: 30 dB DETIF MMNN N
Mkr1 909.614 MHz RULATEIne
1L%gB!div Ref 20.00 dBm -5.119 dBm
Center Freq
0.0 909.600000 MHz
0o 1
R StartFreq
400 w 908.600000 MHz
=200 / \
-20.00 dB StopFreq
i 17207 kHz 910.600000 MHz

300
. f \ CF Step
Mﬁ/ H"‘wt 200.000 kHz
Auto Man
500 fl\ f\

,»/ IW | \'\_, Freq Offset

-60.0 P
Tl I Wﬂw 0 Hz

-0

Center 909.600 MHz Span 2.000 MHz
#Res BW 10 kHz #/BW 1.0 MHz Sweep 18.4 ms (1001 pts)
MSG STATUS
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Product : TRANSCEIVER
Test Item : Occupied Bandwidth Data
Test Site ; No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK)( 914.759MHz) (ANT B)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) d (KH2) Result
12 914.759 266 200< Level <500 NA

Figure Channel 12:

T Agilent Spectrum Analyzer - Swept SA
7

i 50Q | | | AC | SENSEINT| | ALIGN AT |04:47:02 PM Dec 02, 2010
Center Freq 914.759000 MHz | Avg Type: Log-Pwr TRACE[1 2345 & Frequency
Tnput: RF PHO: Far Trig: Free Run Avg|Hold:>100/100 THPE| I Wikohft
IFGain:Low Atten: 30 dB DET|P MM NN N
Mkr1 914.833 MHz I
10 dBidiv Ref 20.00 dBm -4.490 dBm
Center Freq
mna 914.759000 MHz
0,00 1
. StartFreq
100 /ﬂ”\mﬂﬂﬂ\ 913.759000 MHz
= / L\ -2p.00 dB StopFreq
A -—
266 kHz 916.759000 MHz
-30.0
400 / \"u CF Step
'\J 200.000 kHz
l\)ﬂ/ 'L,\. Auto Man
-50.0 W
00 /\WW“"/ MM Freq Offset
’ i
0 Hz|
Wwﬁ‘ﬂ WMW‘\
700
Center 914.759 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 1.0 MHz Sweep 18.4 ms (1001 pts)
MSG STATUS
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Product : TRANSCEIVER
Test Item : Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK) (919.024MHz) (ANT B)
Frequenc Measurement Level Required Limit
Channel No. (I\(jIHz) y (kH2) g (kHz2) Result
24 919.024 298 200< Level <500 NA

Figure Channel 24:

1 Agilent Spectrum Analyzer - Swept SA
L 50

[ ac | SENSEINT| | ALIGNAUTO  |04:47:55 PMDec 02, 2010

L | |
Center Freq 919.024000 MHz | Avg Type: Log-Pwr TRACE[1 53456 Frequency
Tnput: RF PHO: Far 0 Trig: Free Run Avg|Hold:>100/100 THRE | IV Wit
IFGain:Low Atten: 30 dB DET|P MM NN N
Mkr1 919.122 MHz Alito Tune
jodBidiv _ Ref 20.00 dBm -4.841 dBm
og
Center Freq
100 919.024000 MHz
non 1
ﬁ StartFreq
400 n\\»‘w‘/l 918.024000 MHz
-20.0 / \\
/ \‘ £0.00 dB StopFreq
ooy Wia'
P98 kHz 920.024000 MHz
-30.0

CF Step
200.000 kHz

) J‘J . JAuto Man
a0 f\mﬂﬂww %A\M

-400

""ULW"ﬂ Freq Offset
O Hz

-~ MW

700

Center 919.024 MHz Span 2.000 MHz

#Res BW 10 kHz #/BW 1.0 MHz Sweep 18.4 ms (1001 pts)

MSG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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