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1.

1.1.

GENERAL INFORMATION

EUT Description

Product Name

TRANSCEIVER

Trade Name NUTEK

Model No. SS92P

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

Type of Modulation FSK

Antenna Type

Monopole (solder on PCB)

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Power Adapter

MFR: N/A , M/N: YL20W-050A-050
Input: AC 100-240V, 50/60Hz, 0.2A
Output: DC 5V,0.5A

Cable out: Non-Shielded, 1.8m

Antenna List

No. |Manufacturer Part No. Peak Gain
1 |[IMSspring ESR6400E 0dBi for 900MHz
enterprose co.,ltd.

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: 909.600MHz 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 remote control 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 remote control 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. FCCID Power Cord
N/A
Signal Cable Type Signal cable Description
N/A

1.4. Configuration of Tested System

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

Product : TRANSCEIVER
Test Item : Conducted Emission Test
Power Line : Line 1
Test Mode Mode 1: Transmit - 1Mbps (FSK) (Hopping)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 1
Quasi-Peak
0.162 9.750 27.220 36.970 -28.687 65.657
0.416 9.644 34.610 44.254 -14.146 58.400
0.783 9.650 24.710 34.360 -21.640 56.000
1.357 9.670 19.160 28.830 -27.170 56.000
2.302 9.680 18.350 28.030 -27.970 56.000
4.841 9.700 14.340 24.040 -31.960 56.000
Average
0.162 9.750 12.510 22.260 -33.397 55.657
0.416 9.644 24.280 33.924 -14.476 48.400
0.783 9.650 15.490 25.140 -20.860 46.000
1.357 9.670 8.790 18.460 -27.540 46.000
2.302 9.680 7.430 17.110 -28.890 46.000
4.841 9.700 4.290 13.990 -32.010 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 : TRANSCEIVER
Test Item : Conducted Emission Test
Power Line : Line 2
Test Mode Mode 1: Transmit - 1Mbps (FSK) (Hopping)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 2
Quasi-Peak
0.162 9.751 27.240 36.991 -28.666 65.657
0.416 9.650 30.240 39.890 -18.510 58.400
0.716 9.650 15.860 25.510 -30.490 56.000
1.248 9.670 13.260 22.930 -33.070 56.000
2.107 9.680 13.460 23.140 -32.860 56.000
4.033 9.700 11.940 21.640 -34.360 56.000
Average
0.162 9.751 10.300 20.051 -35.606 55.657
0.416 9.650 20.990 30.640 -17.760 48.400
0.716 9.650 7.840 17.490 -28.510 46.000
1.248 9.670 1.760 11.430 -34.570 46.000
2.107 9.680 3.740 13.420 -32.580 46.000
4.033 9.700 1.220 10.920 -35.080 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. 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 X Peak Power Output

Test Site : No.3 OATS

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

(MHz) (dBm)

Channel 00 909.600 4.10 0.25 Watt= 23.97 dBm Pass
Channel 12 914.759 4.43 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

Page: 16 of 50



ET9 QuieTek Report No. 10B273R-RFUSP43V01

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:

1819.200 -4.378 65.350 60.973 -24.009 84.982 ote 6
2728.800 -1.052 51.580 50.528 -23.472 74.000
3638.400 -0.443 49.510 49.067 -24.933 74.000
4548.000 1.915 45.210 47.125 -26.875 74.000
Average

Detector:

1819.200 -4.378 62.930 58.553 -20.119 78.672 oe s
Vertical

Peak Detector:

1819.200 -2.641 71.310 68.670 -7.086 75.756 note s
2728.800 -1.207 55.780 54.573 -19.427 74.000
3638.400 0.361 50.470 50.831 -23.169 74.000
4548.000 5.454 42.870 48.324 -25.676 74.000
Average

Detector:

1819.200 -2.641 70.330 67.690 -1.766 69.456 ote 6
2728.800 -1.207 53.120 51.913 -2.087 54.000

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.

o s~ own

o
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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 65.920 61.601 -20.242 81.843 o6
2744.277 -0.949 50.930 49.981 -24.019 74.000
3659.036 -0.656 49.000 48.344 -25.656 74.000
4573.795 1.974 44.940 46.913 -27.087 74.000
5488.554 4,735 39.640 44.375 -37.468 81.843 e 6
Average
Detector:
1829.518 -4.319 64.710 60.391 -15.722 76.113 e 6
Vertical
Peak Detector:
1829.518 -2.756 70.990 68.234 -5.556 73.79 note
2744.277 -1.115 55.850 54,735 -19.265 74.000
3659.036 0.283 50.660 50.943 -23.057 74.000
4573.795 5.661 44.970 50.630 -23.370 74.000
5488.554 6.240 40.710 46.950 -27.050 74.000
Average
Detector:
1829.518 -2.756 70.320 67.564 -0.886 68.45 1ot 6
2744.277 -1.115 54.210 53.095 -0.905 54.000

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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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 66.170 61.897 -19.301 81.198 1ote 6
2757.072 -0.864 50.460 49.596 -24.404 74.000
3676.096 -0.833 49.140 48.307 -25.693 74.000
4595.120 2.022 44,780 46.802 -27.198 74.000
5514.144 4,775 39.860 44.636 -36.562 81.198 ote 6
Average
Detector:
1838.048 -4.273 65.310 61.037 -14.071 75.108 te 6
Vertical
Peak Detector:
1838.048 -2.852 70.690 67.838 -8.683 76.521 1ote 6
2757.072 -1.039 54.870 53.831 -20.169 74.000
3676.096 0.217 49.370 49.587 -24.413 74.000
4595.120 5.819 44.800 50.620 -23.380 74.000
5514.144 6.232 41.290 47.522 -28.999 76.521 1ote 6
Average
Detector:
1838.048 -2.852 69.940 67.088 -3.403 70.491 pte 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:

o~ own

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 dBuv/m
Horizontal

909.600 6.091 98.890 104.982 Peak
909.600 6.091 92.580 98.672 Average
914.759 6.083 95.760 101.843 Peak
914.759 6.083 90.030 96.113 Average
919.024 6.438 94.760 101.198 Peak
919.024 6.438 88.670 95.108 Average
Vertical
909.600 2.505 93.250 95.756 Peak
909.600 2.505 86.950 89.456 Average
914.759 1.020 92.880 93.900 Peak
914.759 1.020 87.430 88.450 Average
919.024 4.661 91.860 96.521 Peak
919.024 4.661 85.830 90.491 Average

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:20MHz -

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

84.320 -10.564 34.246 23.682 -16.318 40.000
192.960 -10.538 40.499 29.961 -13.539 43.500
392.780 -2.096 38.383 36.287 -9.713 46.000
563.500 1.555 35.790 37.345 -8.655 46.000
656.620 2.128 40.526 42.654 -3.346 46.000
761.380 4.345 31.721 36.066 -9.934 46.000
Vertical
101.780 -0.021 30.598 30.576 -12.924 43.500
177.440 -8.339 42.141 33.802 -9.698 43.500
321.000 -6.899 44.827 37.928 -8.072 46.000
513.060 -0.670 37.664 36.994 -9.006 46.000
722.580 -0.114 35.968 35.854 -10.146 46.000
798.240 2.808 39.071 41.879 -4.121 46.000

Note:

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

2. 7 means the worst emission level.
Measurement Level = Reading Level + Correct Factor.
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 : No0.3 OATS

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

Figure Channel 00: 30MHz-25GHz

T Agilent Spectrum Analyzer - Swept SA

1 S0Q | | AC | SENSE:INT] | ALIGAN AUTO 102:17:28 PM hov 30, 2010

: |
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr WecE[[23455|  SaveAs.
INput RF_ PNO: Fast G 11ig: Free Run o e
IFGain:Low #Atten: 30 dB DETIP NMMNN
Mkr1 910 MHz Save
1L%gBIdiv Ref 20.00 dBm 3.680 dBm
File/Folder
124 *’1 List
0.00
File name:
-10.0
-16.32 dBm|
-200
Save As
0.0 type:
§0 4  UpOne
Levell
I WJMW ' VT T s R st .
% s
-60.0 ! ,7 Create New
Folder|
-70.0
Cancel
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts) I
MSG STATUS
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Product
Test Item
Test Site
Test Mode

T Agilent Spectrum Analyzer - Swept SA

TRANSCEIVER

RF Antenna Conducted Test

No.3 OATS

Mode 1: Transmit - 1Mbps (FSK)

Figure Channel 12: 30MHz-25GHz

E S0Q | | AC | SEMSEINT] | ALIGH AUTO 102:21:36 PMMNov 30, 2010 s A
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1234 5 6 ave As...
Input: RE___PNO: Fast (50 11ig: Free Run TYPE |IW] bbb
IFGain:Low HAtten: 30 dB DET|P NM KN N
Mkr1 915 MHz Save
19 daaiv Ref 20.00 dBm 3.839 dBm
File/Folder,
10.0 —’1 List
0oo
File name:
0.0
-16.16 cBm|
-20.0
Save As|
300 type:
400 NAW A Up One
et Hosnd o Levell
F00 1y 'J\M’“.1W " ‘M_‘WMW
600 = Create New|
j Folder|
-700
Cancel
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 1.0 MHz Sweep 2.30 s (1001 pts) I
MSG STATUS
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Product
Test Item
Test Site
Test Mode

T Agilent Spectrum Analyzer - Swept SA

TRANSCEIVER

RF Antenna Conducted Test

No.3 OATS

Mode 1: Transmit - 1Mbps (FSK)

Figure Channel 24: 30MHz-25GHz

Z’T S0Q | | | AC | SEMSEINT] | ALIGH AUTO 102:22;50 PMMNov 30, 2010 s A
[Start Freq 30.000000 MHz | Avg Type: Log-Pwr TRACE[1234 5 6 ave As...
Input: RE___PNO: Fast (50 11ig: Free Run TYPE |IW] bbb
IFGain:Low HAtten: 30 dB DET|P NM KN N
Mkr1 919 MHz Save
1%35““’ Ref 20.00 dBm 3.314 dBm
File/Folder
10 —’1 List
0oo
File name:
0.0
-16.53 dBm|
-20.0
Save As|
300 type:
400 M,;,’“W A Up One
Levelll
500 ! it ’ l meumwm
600 j Create New|
Folder|
-700
Cancel
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #/BW 1.0 MHz Sweep 2.30 s (1001 pts) I
MSG 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 'S—ml N|
™ d
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.
—
. o) O
|—I;I—| To Receiver| | Pre-
Amplifier

ll ll
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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 45.48 >20dBc PASS
\Y 902 45.38 >20dBc PASS
H 928 45.65 >20dBc PASS
\Y 928 45.30 >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)

®

1 PK
MAXH

*RBW 100 kHz Marker
*VBW 1 MHz

3 [T1 1]
46.50 dBuv

Ref 110 dBpv *Att 30 dB “SWT 500 ms 897.650000000 MHz
110 Marker| 1 [T1 ]
LOMIT CHECK PABS 97 .41 dBuv
-100 aadl 400000000 uHz | BN
Markef2 [T1 ]I
45_48 dBuv
-90 yuT 000000p00MH
-80
D1 77 .41 dBpVv- FCC_SpartC.
argin
—70
—60.
[ 3DB
L 50 3 JA¢M”
*AﬁNMMMwﬂw)w~AMM4N%MhNJ~VMWW#wAANMJVNNJN«“AMMWMA” WM“AALMAh¢JN
—40
—30
-20.
10

Center 902 MHz

Date: 2.DEC.2010 15:24:17

@

1 PK
MAXH

2.5 MHz/

Span 25 MHz

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

Marker 3 [T1 ]

“RBW 100 kHz

*VBW 1 MHz 45 .97 dBuv
Ref 110 dBuv “Att 30 dB *SWT 500 ms 897.900000000 MHz
110 Marker| 1 [T1 ]
LEMIT CHECK PABS 90.52 dBpv
100 anal 400000000 MH
Marker| 2 [T1 ]
] 45.88 dBuV
90 90 000000000 MH
-80
FCC_SpartC_
argin
L6 D1 70 52 dBy
-60
| 50 - fJ L‘
PAVRNTR IV V' TR Y Y RTSU VT YI 1 WU AW TRRETAT WA T W ST «bkd/ LNwaMvAANWAAA
40
130
20
10

Center 902 MHz

Date: 2_.DEC.2010 15:29:52

2.5 MHz/

Span 25 MHz
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High Channel Peak Detector of Radiation Band Edge Delta (Horizontal)

®

1 PK
MAXH

*RBW 100 kHz
*VBW 1 MHz

Marker 1 [T1 ]

95.65 dBpV

Ref 110 dBupv “Att 30 dB *SWT 500 ms 918.900000000 MHz
110 Marker| 2 [T1 ]
LEMIT CHECK PABS 45 _65 dBuv
100 - 923| 000000000 MH
Marker| 3 [T1 ]
46.20 dBpV
90 I31-0500000D00 MA
-80
D1 ¥5.65 dBuV- FCC_SpartC
argin
-70
-60
50 7 k\ -
e PSR M VITRIIRReT AT ARMIAI AN AN A A
40,
30
20
10
Center 928 MHz 2.5 MHz/ Span 25 MHz

Date: 2.DEC.2010 15:35:20

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

®

1 PK
MAXH

“RBW 100 kHz
*VBW 1 MHz

Marker 1 [T1 ]

89.05 dBuV

Ref 110 dBpv *Att 30 dB *SWT 500 ms 919.100000000 MHz
110 Marker| 2 [T1 ]
LIMIT CHECK PABS 45_.80 dBuv
100 923|_ 000000000 MH
Marker| 3 [T1 ]
1 46 .88 dBpV
90 9291750000000 MH
~-80.
FCC_SpartC_
argin
=70 DI $9-05 OB
-60
-50 JM 3
A \AAU”WWANVWvMJWJVkMJ*AMANJNNJIDAJ\ADJ}“WMNMKVUVMmhhwﬂﬁMAUwﬂMﬁ«ﬂ
—40
-30
—20
10
Center 928 MHz 2.5 MHz/ Span 25 MHz

Date: 2.DEC.2010 15:38:52
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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

Tl Agilent Spectrum Analyzer - Swept SA

LxI 50 & | | | AC | SEMSE:INT| | ALIGN AUTO ‘D3159145 PM Dec 02, 2010
[Start Freq 902.000000 MHz Avg Type: Log-Pwr TicEl23456|  Frequency
Tnput: RF PNO: Far 50 Trig: Free Run Avg|Hold:»100/100 THPE| 41 Wt
I IFGain:Low #Atten: 30 dB DET|P NMNN N
Mkr1 909.60 MHZ AutoTune
fodaidy__Ref 20.00 dBm 3.583 dBm
1
100 ’ CenterFreq
4
000 i “@ﬁw\’a@“ \’é‘{}ﬁ 907.000000 MHz
PR
ot | |
I | StartFreq
G d ! | 902.000000 MHz,
-40.0 ] L\‘
-50.0 “ ﬂ “ ] ’f
500 i 1 Jah g Stop Freq
g o s pm v sy e e VS T SRR
Start 902.000 MHz Stop 912.000 MHz| CF Step
Res BW 30 kHz #VBW 100 kHz ekl
MER] Auto Man
N |1]f 909.60 MHz 3583 dBm
2] N [1]f 909.96 MHz 4.065 dBm
3N [1]f 910.29 MHz 5.113 dBm Freq Offset
Al N [1]f 910.64 MHz 3348 dBm
5| N [1]f 911,00 MHz 4.259 dBm 0 Hz
6] N [1]f 911.36 MHz 5193 dBm
7
8
9
10
11
12
IMSG STATUS
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Tl Agilant Spectrum Analyzer - Swept SA
.

( 504 | | | AC | SENSE:INT] | ALIGN AUTO |04:08:25 Pr Dec 02, 2010 F
Start Freq 912.000000 MHz P - et = A B il
Input: RF_ PHO: Far (50 : :
I MR caLaw T HAtten: 30 dB peTlP HNN KN
MKkr10 915.810 MHZ AT
10dBidiv__Ref 20.00 dBm -2.334 dBm
og
100 3
il 10 CenterFreq
i ALA r\\;n r\ﬂ%\ A0 o Jj“\ b2\ U@\ AR A\J} "\QJQ:'\ A o
100 [P A2 V TR'AS AVREITAAY! /‘,K
50 [ 1 1 ! v T \
v ¥ StartFreq
A A 912000000 MHz
-40.0
00 '~"~W'/
00 StopFreq
S 916.000000 MHz
Start 912.000 MHz Stop 916.000 MHz| CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 4.27 ms (1001 pts) 400.000 kHz
| ik [ v | FNCTIOU_] FUNCTIONWIDIR] __FURCT . [Aute Man
U N[1][Ff 912,527 MHz -2.408 dBm
2N [1[f 912,960 MHz 3246 dBm
3[N[1[f 913.362 MHz 3.601 dBm Freq Offset
AN [1]f 913714 MHz 3188 dBm
5| N [1]f 914,065 MHz 3829 dBm 0 Hz
6| N [1]f 914.400 MHz 4.729 dBm
TN f 914758 MHz 1.642 dBm
8| N [1]f 915.111 MHzZ 4.148 dBm
9 N [1]f 915 459 MHz 4,637 dBm
Illfq N |[1]f 915.810 MHz -2.334 dBm
1
12
IMSG STATUS

Tl Agilent Spectrum Analyzer - Swept SA

( 50 & | | | AC | SEMSE:INT| | ALIGN AUTO \EI4:EI9:EI3 PM Dec 02, 2010
[Start Freq 916.000000 MHz | Avg Type: Log-Pwr miEl23456|  Frequency
T - RF PNO: Far (.3 Trig:Free Run Avg|Hold:»100/100 THPE| 41 Wt
I TR R CaLaw " HAtten: 30 dB DETP NN KN
Mkr9 919.024 MHZ AutoTune
10dBidiv__Ref 20.00 dBm -4.402 dBm
og
ot CenterFreq
ool RdnSOdr i Be2 S SRR
MV I
-10.0 i I
| L
| StartFreq
G I 916.000000 MHz,
-40.0
-50.0 LJ\'L
E00 ktr”«mw.v T rerem Stop Freq
|Start 916.000 MHz Stop 928.000 MHz| CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 12.7 ms (1001 pts) 1.200000 MHz
| X [ v | FUNCTON ] FUNCTONWIDTH] _ FUNCT | |Auto Man
U N[1]f 916.190 MHz 2621 dBm
2 N [1]Ff 916,528 MHz 3.972 dBm
3N [1]f 916.889 MHz 4813 dBm FreqOffset
AN [1]f 917.231 MHz 5072 dBm
5| N [1]f 917581 MHz 41,335 dBm 0 Hz
6] N [1]f 917 943 MHz 3.806 dBm
TN 1] f 918.303 MHz 4,965 dBm
8 N [1]f 918.667 MHz 5435 dBm
I N [1]f 919.024 MHz -4.402 dBm
10
11
12
===
IMSG STATUS
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8. Channel Separation

8.1. 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 / MY 48030495 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.

8.2. Test Setup

RF Cable Spect
EUT D:D pectrum
Analyzer
SMA
Connecter

8.3. Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

8.4. 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.

8.5. Uncertainty

* 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
(MH2z) (kHz) Bandwidth (kHz)
(kHz)
00 909.600 470 >25 >311.0 Pass
12 914.759 362 >25 >271.0 Pass
24 919.024 354 >25 >291.0 Pass

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

Channel 00 909.6MHz

Tl Agilent Spectrum Analyzer Swept SA

S0G | AC | SENSE:INT| | ALIGH AUTO \04112147 PMDec 02, 2010
[Center Freq 909 600000 MHz | Avg Type: Log-Pwr macefiozase  Freauency
Tnput: RF PNO: Far (g0 Trig: Free Run Avg|Hold:>100/100 TYPE| M -
I IFGain:Low #Atten: 30 dB DET|P MMM N
Mkr2 909.960 MHZ] LRl
10 deidiv__Ref 20.00 dBm -3.143 dBm
8 1 2| CenterFreq
0.0 /F X AN "\ 909.600000 MHz
o J y ] \
=200
# % Y StartFreq
AL Va o < 908.600000 MHz
400 W”"‘ AW
E0.0 L / M\
[ AT
0.0 Stop Freq
o 910.600000 MHz
|Center 909.600 MHz Span 2.000 MHZ CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.13 ms (1001 pts) 200.000 kHz
-“__ FUNCTION WIDTH NCTION i, Auto Man
ﬂ N 909.490 MHz 3.039 dBm
N 1 f 909.960 MHz 3.143 dBm
3 Freq Offset|
3 0 Hz
[
7
8
9
10
11
12
IMSG STATUS
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Channel 12 914.759MHz

T Agilent Spectrum Analyzer - Swept SA

08

| AC |

SEMSEINT|

| ALIGNAUTO

|04: 14:57 PM Dec 02, 2010

. | \
[Center Freq 914.759000 MHz | Avg Type: Log-Pwr WaE[ a3a5e|  Freauency
Input: RF PNO: Far 50 Trig: Free Run Avg|Hold:>100/100 THPE |11 bbb
| IFGaim:Low #Atten: 30 dB (i RN
Mkr2 915.091 MHZ Al Ture
10g8idiv__Ref 20.00 dBm -4.557 dBm
19,0 2 Center Freq
0.00 T e 0 914.759000 MHz
o / Y \
=200 / \\I/ \\

Y StartFreq
=0 N r Y 913.759000 MHz
-40.0 T
500 WW/ M \‘“\_.,-\.,-.,N/“

00 Stop Freq
o 915.759000 MHz
|Center 914.759 MHz Span 2.000 MHZ CF Step
Res BW 30 kHz #VBW 100 kHz Sweep 2.13 ms (1001 pts) 200,000 kHz
[ x [ v | FUNCION | FUNCTIONWIDIH] __FUNCT | |Aute Man
914.729 MHz 3,091 dBm
915.091 MHz 4557 dBm
3 Freq Offset
5 0 Hz
6
7
8
9
10
1
12

MSG

STATUS

Channel 24 919.024MHz

Tl Agilant Spectrum Analyzer - Swept SA
.

( 504 | | | AC | SENSE:INT] | ALIGN AUTO |04:15:39 P Dec 02, 2010
[Center Freq 918.670000 MHz | Avg Type: Log-Pwr TRACE[1 23456 Freguency
Tnput: RF PNO: Far (57 1Mg:FreeRun Avg|Hold:»100/100 TYPE| W] bbb
I IFGain:Low #Atten: 30 dB DET|P WM MM N
Mkr1 918.656 MHZ AT
jodBidiv_Ref 20.00 dBm -5.384 dBm
og
100 !1 3 CenterFreq
000 /f\q X T N 918670000 MHz
-10.0
v |
-20.0
/| \ StartFreq
Ao A H/ \ 917.670000 MHz
<400 T [~
R
-60.0 Stop Freq
S 919.670000 MHz
|Center 918.670 MHz Span 2.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz 200,000 kHz
| < [ v [ FONCTION ] Auto Man
918.656 MHz 5.384 dBm
919.010 MHz -4.636 dBm
Freq Offset|
0 Hz
Em——— e ———+—w———

STATUS
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9.1.

9.2.

9.3.

9.4.

9.5.

Dwell Time

Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 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. Test Result of Dwell Time
Product TRANSCEIVER
Test Item Dwell Time
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (FSK)
Channel | Frequency Time slot Hopping of | Sweep time Dwell Time Limit
| h D | Resul
No. (MHz) enat Number (ms) uty cycle (Sec) (Sec) esult
(ms)
00 909.600 49.200 3 200 0.74 0.295 0.4 Pass
12 914.759 49.000 3 200 0.74 0.294 0.4 Pass
24 919.024 49.000 3 200 0.74 0.294 0.4 Pass

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

Dwell time =

(Duty cycle /25) * (25*0.4)
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CH 00 Transmission Time

T Agilent Spectrum Analyzer - Swept SA

LX S0% | | | AC | 5ENSE:INT| | ALIGHAUTO D2:2QI47 PMMav 30, 2010
[Center Freq 909.600000 MHz | Trig Delay: 18.00 ms  Avg Type: Log-Pwr RacE[23456 Save As...
Tnput: REPNO: Fast —#~  1Hig: Video TYPE |k
IFGain:Low #Atten: 30 dB DETIF NN NN
AMKr3 99.60 ms)| —
EggBIdiv Ref 20.00 dBm 0.04 dB
T
241 .
10 ! . ¥4 File/Folder
- List
-10.0
200 TRIG L
-30.0 File name:
-40.0
50,0 Jeaktdeaton NPl bty NP
0.0 Save As
70.0 type:
Center 909.600000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 200.0 ms {1001 pts){| 4 Up One
L b4 — il ’_é/‘
.« [ v _ ] FUNCTION | Levelj
32.00 ms 298 dBm
(&) 49.20 ms|(A) 0.61dB
(£) 99.60 ms|(A) 0.04 dB 4 Create New
Folder|
8
9
0 Cancel
1
2 |
IMSG STATUS

CH 00 Hopping of Number

gilent Spectrum Analyzer - Swept SA

| AC | SEMSE!INT| | ALIGHAUTO 1D2:40:05 PMMov 30, 2010
enter Freq 909.600000 MHz | Trig Delay: 18.00 ms  Avyg Type: Log-Pwr TRACEI] 23456 Save As..
input: RF_ PNO: Fast 50 11ig: Video 15 Lt
IFGain:Low — WAtten: 30 dB B MUY
Save
10 dBidiv.  Ref 20.00 dBm
Log
File/Folder
100 List
0.oo
= File name:
100
200
Save As
300 type:
0 & Up One
=)
Level|
/. ITE TYPPN I T T T ettt B L
60.0 s Create New|
Folder|
0.0
Cancel
Center 909.600000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 200.0 ms {1001 pts) ‘
IMSG STATUS
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T Agilent Spectrum Analyzer - Swept SA

CH 12 Transmission Time

Lxi | | | [ | SEMSEINT| | ALIGNAUTO  D2:34:38 PMMNov 30, 2010
Eenter Freq 914.759000 MHz | Trig Delay: 18.00 ms  Avyg Type: Log-Pwr TRACEI] 23456
input: RF__PNO: Fast ——  11ig: Video 15 Lt
IFGainLow  MAtten: 30 dB B MM
Mkr1 81.20 ms| —
10dBid_Ref 20.00 dBm 3.35 dBm
102 1 28, SA1 File/Folder|
0.00 TRIG LVL List
100
200
300 File name:
00
00 i g - e s bl kphlrk Ihupataly Ltk
0.0 Save As
700 type:
Center 914.759000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 200.0 ms (1001 _pts)_ & Up One
— ——— Level|
3ot 1]t [ 99.60 ms|(A) 001dB 1 Create New
Folder|
[
9
0 Cancel
1
2 \
IMSG STATUS

CH 12 Hopping of Number

| | AC | SENSE:INT| | ALIGHAUTO D2:4D:59 PMMov 30,2010 [ .
enter Freq 914.759000 MHz | Trig Delay: 18.00 ms  Avyg Type: Log-Pwr TRACEI] 23456 Save As..
nput R PNO: Fast ——  1rig: Video L K
IFGain:Low #Atten: 30 4B DET!
Save
10 dBidiv.  Ref 20.00 dBm
Log
File/Folder|
100 List
0.00
— File name:
-10.0
-20.0
Save As
300 type:
0 & Up One
=4 Level|
500 IS [TDE PR IR TR s kil
60.0 s Create New|
Folder|
-70.0
Cancel
Center 914.759000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 200.0 ms {1001 pts) ‘
IMSG STATUS
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CH 24 Transmission Time

Tl Agilent Spectrum Analyzer - Swept SA

s09 | | | AC | SEMSE:INT] | SLIGNAUTO [12:35:39 PM Nav 30, 2010
Eenter Freq 919.024000 MHz Trig Delay: 18.00 ms  Avg Type: Log-Pwr TFMCE|1 23456 Save As...
TYPE [Vilbubifbiat
Tnput: RF Iggg;ff:‘t"* IRE;::'::"“B BET|P HNN N
Mkr1 81.20 ms) —
1odBiaiy__Ref 20.00 dBm 3.13 dBm
100 w 2 ol File/Folder
0.00 TRIG VL List
-10.0
-20.0
300 File name:
-40.0
S A et ok I " bl Loy
-60.0 Save As
0.0 type:
Center 919.024000 MHz Span 0 Hz
[Res B 1.0 MHz #VBW 1.0 MHz Sweep 200.0 ms (1001 pts)| & Up One
< [ v | Foncion [FC Level|
81.20 ms 313 dBm
(A) 49.00 ms|{A) 0.18 dB
(A 99.60 ms| (A} 0.09 dB - Create New,
Folder|
Cancel
|
MSG STATUS

CH 24 Hopping of Number

T Agilent Spectrum Analyzer - Swept SA

| AC | SEMNSEINT] | ALIGNAUTO

102:29:23 PMMov 30, 2010

|
[Center Freq 919.024000 MHz | Trig Delay: 18.00 ms ~ Avg Type: Log-Pwr TRACE[1[23456 Save As
Tnput: RE_ PNO: Fast (0 119: Video TPE Uit
IFGain:Low #Atten: 30 dB DET|P NN NN
Save
10 dB/div. = Ref 20.00 dBm
Log
File/Folder
e List,
oo
i File name:
100
200
Save As
300 type:
40.0 » e
00 bt Au\idur,.],l o bbb Levell
600 ereate New
Folder|
700
Center 919.024000 MHz Span 0 Hz i
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 200.0 ms (1001 pts) ‘
IMSG STATUS
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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)
Frequenc Measurement Level Required Limit
Channel No. (|3|HZ) y (KH2) d (KH2) Result
00 909.6 311 200< Level <500 PASS

Figure Channel 00:

I Agilent Spectrum Analyzer - Swept SA

50Q | | | AC | SENSE:INT| | ALIGH AUTO |D2:38:28 PMDec 02,2010 [ |
[Center Freq 909.600000 MHz | . :VQJVIIZ’E: |1-;09“l:‘)\gr TRACE[12345 5 Frequency
; : — : g > Iy
ISR |F?a?ﬁ:ﬁ:~ e #:t?en:;: d;n e 5 R
Mkr1 909.384 MHz AUt Turn:
lo ;IBIdiv Ref 20.00 dBm -0.795 dBm
CenterFreq
100 909.600000 MHz
1
0.0o
StartFreq
00 A 908.600000 MHZ
0 AH \ _-20.00 dB
311 KHz StopFreq
910.600000 MHz
-30.0

E J# LL» CF Step
a0 " L'\-..# 200.000 kHz
-50.0 wﬂ!

e inidd \LM”‘\«N“"‘“«\.\,‘/\ Freq Offset

-60.0

" e 0Hz
700
Center 909.600 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)( 914.759MHz)
Frequenc Measurement Level Required Limit
Channel No. (I\C/llHZ) y (KH2) d (KH2) Result
12 914.759 271 200< Level <500 PASS

Figure Channel 12:

Tl Agilant Spectrum Analyzer - Swept SA

( 504 | | | AC | SENSE:INT] | ALIGN AUTO |02:40:31 PM Dec 02, 2010
[Center Freq 914.759000 MHz | Avg Type: Log-Pwr TRACE[1 23456 Fraguancy
Tnput: RF PNO: Far (53 Trig: Free Run Avg|Hold:>100/100 TVPE |[¥] iohftfohy-
IFGain:Low #Atten: 30 dB DET|P WMNHK M
Mkr1 914.647 MHz ATLTUE
1o gBIdiv Ref 20.00 dBm -0.440 dBm
Center Freq
100 914.759000 MHz
1
000 .
[\ Pﬂ StartFreq
0.0 913.759000 MHz
} M
200 7'JJ kwﬁ-20.00 dB
' 27l kHz Stop Freq
915.759000 MHz
-30.0
400 )Hw \L‘ﬂ CF Step
' ! ,ww 200.000 kHz
Aut M
A0 Al /‘\ I ”‘ﬂ Fﬂ Lo o
Wl i
00| b Vel k11 fl|  Freqofrset
it Sl 0Hz
-f0.0
Center 914.759 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 1.0 MHz Sweep 18.4 ms (1001 pts)
IMSG 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)
Frequenc Measurement Level Required Limit
Channel No. ('3”_'2) y (kH2) g (kHz2) Result
24 919.024 291 200< Level <500 PASS

Figure Channel 24:

Tl Agilent Spectrum Analyzer - Swept SA

LxI 50 & | | | AC | SEMSE:INT| | ALIGH AUTO \D3142119 PMDec 02, 2010
[Center Freq 919.024000 MHz | Avg Type: Log-Pwr WacE[{23456|  Freduency
Tnput: RF PNO: Far 50 Trig: Free Run Avg|Hold:>100/100 TYPE|I¥] obftohy-
IFGain:Low #Atten: 30 dB DET|F NMNN
Mkr1 918.912 MHz Alito/Tute
10 dBidiv Ref 20.00 dBm -0.524 dBm
Center Freq
100 919.024000 MHz
1
0on ¢
[\ F/\ Start Freq
100 918.024000 MHz
[T
00 -20.00 dB
' 291 kHz Stop Freq
920.024000 MHz|
a00
400 J\ \ n CF Step
/WJ‘/ ‘\JLLN 200,000 kHz
Aut M
50,0 L J\ 1o AN uto an
L kil DT
o T WM" ol o 1 Freq Offset
0 iy P 0Hz
700
Center 919.024 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 1.0 MHz Sweep 18.4 ms (1001 pts)
IMSG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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