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1 GENERAL INFORMATION

1.1 Product Description for Equipment under Test (EUT)

The Rayawave Incorporation’s product, FCC ID: USPAB70100 or the “EUT" as referred to in
this report is a Point-to-Point Millimeter Wave Transceiver System. The EUT operates in the 71-
76 GHz band. Under FCC ID: USPAB70100 there exist two models; Model AireBeam 70-100-
12 which employs a 12” 43 dBi antenna and Model: AireBeam 70-100-24 which employs a 24”
51 dBi antenna. It is designed for use in an outdoor setting with clear line-of-sight between points.
This product requires a licence for implementation and is generally designed for light to heavy
industrial or commercial deployment.

* The test data gathered are from typical production sample, serial number: S0410600001 for A unit and
$05206000013 for B unit provided by the manufacturer.

1.2 EUT Photo

Model: AireBeam 70-1250-24, 24" Antenna Model: AireBeam 70-1250-12, 12”° Antenna

1.3 Mechanical Description

The EUT is a device meant for permanent attachment with approximate measurements of: 505
mm L x 625 mm W x 625 mm H for AireBeam 70-100-24 and 405 mmL x 310 mmW x 310
mmH which operate at 73.8 GHz or 74.8 GHz .

This type approval report is prepared on behalf of Rayawave Inc. in accordance with Part 2,
Subpart J, Part 101 Subpart Q of the Federal Communication Commissions rules.
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The objective of the manufacture is to determine compliance with FCC rules, Part 101 for
Modulation Characteristics, Field strength of spurious radiation, RF Exposure, RF output power,
Occupied Bandwidth and Frequency Stability.

1.4 Related Submittal(s)/Grant(s)

No Related Submittals

1.5 Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
Federal Regulations Title 47 Part 2, Sub-part J as well as the following parts:

Applicable Standard:

Part 101 Subpart Q SERVICE AND TECHNICAL RULES FOR THE 70/80/90 GHZ BANDS

All radiated and conducted emissions measurement was performed at Bay Area Compliance Laboratory,
Corp. The radiated testing was performed at an antenna-to-EUT distance of 3 meters.

1.6 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna
directivity, antenna factor variation with height, antenna phase center variation, antenna factor frequency
interpolation, measurement distance variation, site imperfections, mismatch (average), and system
repeatability.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the values ranging from +2.0 dB
for Conducted Emissions tests and +4.0 dB for Radiated Emissions tests are the most accurate estimates
pertaining to uncertainty of EMC measurements at BACL Corp.

Detailed instrumentation measurement uncertainties can be found in BACL Corp. report QAP-018.
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1.7 Test Facility

The test site used by BACL Corp. to collect radiated and conducted emissions measurement data is located
at its facility in Sunnyvale, California, USA.

The test site at BACL Corp. has been fully described in reports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VCCI). The details of these reports
have been found to be in compliance with the requirements of Section 2.948 of the FCC Rules on February
11, 1997 and December 10, 1997 and Avrticle 8 of the VCCI regulations on December 25, 1997. The
facility also complies with the test methods and procedures set forth in ANSI C63.4-2003 & TIA/EIA-603.

The Federal Communications Commission and Voluntary Control Council for Interference have the
reports on file and they are listed under FCC registration number: 90464 and VCCI Registration No.: R-
2463 and C-2698. The test site has been approved by the FCC and VCCI for public use and is listed in the
FCC Public Access Link (PAL) database.

Additionally, BACL Corp. is a National Institute of Standards and Technology (NIST) accredited
laboratory under the National VVoluntary Laboratory Accredited Program (Lab Code 200167-0). The
current scope of accreditations can be found at http://ts.nist.gov/ts/htdocs/210/214/scopes/2001670.htm.
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2 SYSTEM TEST CONFIGURATION

2.1 Justification

The EUT was configured for testing according to TIA/EIA-603 C.
The final qualification test was performed with the EUT operating at normal mode.

2.2 Equipment Modifications

No modifications were made to the EUT.

2.3 Local Support Equipment List and Details

Manufacturer Description Model Serial Number
SmartBits 2000 Multi Port, Stream, Layer SMB-2000 5052

2.4 Power Supply Information

Manufacturer Description Model Serial Number
BK Precision DC Power Supply 1740 26502000233

2.5 Interface Ports and Cabling

Cable Description Length (M) From To
Optical, Fiber cable 2.0 SmartBits 2000 EUT
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2.6 Test Setup Block Diagram

Power Supply
48V DC X
Media
nverter
R Converte
TX RX
EUT
1 Meter
Non-Conducting Table
80 cm above Ground Plane
-_-A- -

1.5 Meters

LISN
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3 SUMMARY OF TEST RESULTS

Results reported relate only to the product tested.

Fcc RULES DESCRIPTIONOF TEST RESULT
§2.1047 ] —

§101.141 Modulation Characteristics NA
§2.1053 . . . )
§101.111 Field Strength of Spurious Radiation Compliant

§2.1091 _

§ 101.1525 RF Exposure Compliant
§ 2.1046, )
§101.113 RF Output Power Compliant
§2.1049 ] _ )
§101.109 Occupied Bandwidth Compliant

321055 (a) Frequency stability vs. temperature

8 2:10%5 (d) Frequency stability vs. voltage NA
§101.107 quency y vs. voltag
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4 82,1047 8§101.141 - MODULATION CHARACTERISTIC

4.1 Applicable Standard

Requirement: FCC 8 2.1047(d). As Part 101.141, there is no requirement for transmitters
operating at 70 GHz.
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5 §2.1053/8101.111- HARMONIC & SPURIOUS EMISSIONS

5.1 Applicable Standard
Requirements: CFR 47, § 2.1053/ 8101.111 (a) (2) (iii)

For operating frequencies above 15 GHz, In any 1 MHz band, the center frequency of which is removed
from the assigned frequency by more than 250 percent of the authorized bandwidth: At least 43 + 10 Logo
(the mean output power in watts) decibels, or 80 decibels, whichever is the lesser attenuation. The
authorized bandwidth includes the nominal radio frequency bandwidth of an individual
transmitter/modulator in block-assigned bands. Equipment licensed prior to April 1, 2005 shall only be
required to meet this standard in any 4 kHz band.

For EIRP= 64.20 dBm, which is equivalent = 159.43 dBpV/m @ 3 meter.
A =43+ 34.2dBW =77.2 dBc.

Emission Limit = 82.23 dBuV/m. @ 3 meter
For EIRP=56.20 dBm, which is equivalent = 151.43 dBuV/m @ 3 meter.
A =43+ 26.2dBW =69.2 dBc.

Emission Limit = 82.23 dBuV/m. @ 3 meter

Requirements: CFR 47, §101.111 (a) (2) (v) Emissions Mask

The emission mask for the 71-76 GHz, 81-86 GHz, 92-94 GHz, and 94.1-95 GHz bands used in the
equation in paragraph (a)(2)(ii) of this section applies only to the edge of each channel, but not to sub-
channels established by licensees.

NA: This device is a fixed frequency transceiver with each of two units operating at separate but fixed
frequency within the range of 71000 to 76000 MHz.

5.2 Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into antenna which was
also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests,
the antenna height and polarization as well as EUT azimuth were varied in order to identify the
maximum level of emissions from the EUT. The test was performed by placing the EUT on 3-
orthogonal axis.

The frequency range up 200 GHz.
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5.3 Test Equipment List and Details

Manufacturer Description Model Serial Number | Cal. Date
OML WR-12 harmonic Mixer with Horn antenna M12HW/A E60120-1 2006-01-23
OML WR-05 Harmonic Mixer with Horn Antenna MO5HW/A G60106-1 2006-01-23
OML WR-03 Harmonic Mixer with Horn Antenna MO3HWD H60120-1 2006-01-23
OML Diplexer for Agilent Spectrum Analyzer DPL26 N/A N/A

Inigﬂ?n";ﬁts Pre-amplifier ( 10 KHz — 2.5 GHz ) 317 260407 2006-03-20

S“”OC' Osrge”ce Broadband Antenna ( 30 — 3000 MHz ) JB3 Antenna A020106-2 2006-03-14

Pre, Amplifier (1 ~ 26.5 GHz) 8449B 3147A00400 2006-08-21

Agilent Analyzer, Spectrum E4446A US44300386 2006-03-06
A.RA Antenna, Horn, DRG DRG-118/A 1132 N/R

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

5.4 Environmental Conditions

Temperature: 18°C
Relative Humidity: 55%
ATM Pressure: 1020mbar

* The testing was performed by James Ma on 2007-01-29.

5.5 Test Result

Worst case reading as follows for 24 inches Antenna measured at 3 meters:

-11.1 dB at 437.50 MHz (73.85 GHz)
-11.2 dB at 437.50 MHz (74.76GHz)

For Freq. 147.7 GHz & 149.52 GHz measured at distance 10 cm.

Final scan 1GHz -200GHz

Fundamental = 73.85 GHz)

Frequency Reading Direction Height | Polar. Arll_tggsna Clzgsle Amplifier DFiztcatEie gﬁq‘gﬁf&ﬁ 101.111 Margin
MHz dBuV | Degrees | Meters | H/V dB dB dB dB dBuvim | dlém/tm) dB
147700.00 62.4 0 1.3 V 24.0 12.5 0.0 29.5 69.4 82.23 -12.8
147700.00 61.1 0 1.3 H 24.0 12.5 0.0 29.5 68.1 82.23 -14.1
1500.00 66.3 270 2.4 V 24.8 1.9 36.3 0.0 56.6 82.23 -25.6
1500.00 64.9 180 2.2 H 24.8 1.9 36.3 0.0 55.2 82.23 -27.0
1250.00 64.2 30 2.2 V 23.3 1.3 36.8 0.0 51.9 82.23 -30.3
3750.00 53.3 200 2.0 V 30.0 2.7 34.8 0.0 51.2 82.23 -31.1
3750.00 52.7 180 2.2 H 30.0 2.7 34.8 0.0 50.6 82.23 -31.7
1250.00 60.8 180 2.2 H 23.3 1.3 36.8 0.0 48.5 82.23 -33.7
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Final scan 1GHz -200GHz

Fundamental = 74.76 GHz)

Frequency Reading Direction Height | Polar. Ar[[ggsna Clﬁts)sle Amplifier D':iztcatzie E&gﬁf&%‘l 101.111 Margin
MHz dBuv Degrees Meters H/V dB dB dB dB dBuVv/im (dlé::{}i/tm) dB
149520.00 60.5 0 1.3 V 24.0 12.5 0.0 29.5 67.5 82.23 -14.7
149520.00 58.6 0 1.3 H 24.0 12.5 0.0 29.5 65.6 82.23 -16.6
1687.00 65.4 270 24 \Y 24.8 1.9 36.3 0.0 55.7 82.23 -26.5
1687.00 63.2 60 15 H 24.8 1.9 36.3 0.0 53.5 82.23 -28.7
3750.00 51.6 80 2.3 \Y 30.0 2.7 34.8 0.0 49.5 82.23 -32.8
1250.00 60.8 50 1.0 V 23.3 1.3 36.8 0.0 48.5 82.23 -33.7
3750.00 50.3 180 2.2 H 30.0 2.7 34.8 0.0 48.2 82.23 -34.1
1250.00 60.1 80 2.2 H 23.3 13 36.8 0.0 47.8 82.23 -34.4
Final scan 30MHz -1GHz , Fundamental = 73.85GHz
Frequency Reading Direction Height Polar Angsna Clé;ts)sle Amplifier g&gﬁf&iﬁ 101.111
MHz dBuv Degree Meter H/V dB dB dB dBuv/m Limit Margin
437.50 88.6 250 1.0 \Y 16.5 4.4 38.3 71.2 82.23 -11.1
437.50 88.1 280 2.8 H 16.5 4.4 38.3 70.7 82.23 -11.6
38.60 82.0 50 1.2 \Y 17.3 14 38.5 62.3 82.23 -20.0
250.00 83.6 250 1.0 V 11.9 34 38.4 60.5 82.23 -21.7
250.00 83.1 280 2.8 H 11.9 34 38.4 60.0 82.23 -22.2
74.60 86.2 330 1.2 Vv 8.1 1.8 38.4 57.7 82.23 -24.6
74.60 84.4 270 2.1 H 8.1 1.8 384 55.9 82.23 -26.4
38.60 71.4 270 3.2 H 17.3 14 38.5 51.7 82.23 -30.6
Final scan 30MHz -1GHz , fundamental = 74.76 GHz
Frequency Reading Direction Height Polar Angsna Clé;ts)sle Amplifier g&gﬁf&iﬁ 101.111
MHz dBuv Degree Meter H/V dB dB dB dBuv/m Limit Margin
437.50 88.5 250 1.0 \Y 16.5 4.4 38.3 71.1 82.23 -11.2
437.50 87.4 280 2.8 H 16.5 4.4 38.3 70.0 82.23 -12.3
375.00 88.2 250 1.0 V 15.5 4.1 384 69.5 82.23 -12.8
375.00 85.6 280 2.8 H 155 4.1 38.4 66.9 82.23 -15.4
38.40 80.4 75 1.8 V 17.3 14 38.5 60.7 82.23 -21.6
80.90 81.3 330 1.2 Vv 8.1 1.9 38.4 52.9 82.23 -29.4
80.90 79.4 270 2.1 H 8.1 1.9 384 51.0 82.23 -31.3
38.40 60.2 270 3.2 H 17.3 14 38.5 40.5 82.23 -41.8
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5.6 Test Result

Worst case reading as follows for 12 inches Antenna measured at 3 meters:

-5.8 dB at 437.50 MHz (73.85 GHz)
-8.0 dB at 437.50 MHz (74.76GHz)

For Freq. 147.7 GHz & 149.52 GHz measured at distance 10 cm.

Final scan 1GHz -200GHz

Fundamental = 73.85 GHz)

Frequency Reading Direction Height Polar Ar[cg;\sna C|253|e Amplifier D,:izt(iz(lze gﬁq’gﬁ;ﬁ%‘i 101.111 Margin
MHz dBpv Degree Meter H/V dB dB dB dB dBuVv/m (dIBTLT/i/tm) dB
147700.00 56.4 0 13 \Y 24.0 12.5 0.0 29.5 63.4 82.23 -18.8
147700.00 55.1 0 13 H 24.0 12.5 0.0 29.5 62.1 82.23 -20.1
1500.00 60.2 200 24 \Y 24.8 1.9 36.3 0.0 50.5 82.23 -31.7
3750.00 50.1 90 24 V 30.0 2.7 34.8 0.0 48.0 82.23 -34.3
1500.00 55.3 180 2.2 H 24.8 1.9 36.3 0.0 45.6 82.23 -36.6
1250.00 55.2 120 24 \Y 23.3 13 36.8 0.0 42.9 82.23 -39.3
3750.00 43.6 120 2.2 H 30.0 2.7 34.8 0.0 41.5 82.23 -40.8
1250.00 52.1 180 2.2 H 23.3 1.3 36.8 0.0 39.8 82.23 -42.4
Final scan 1GHz -200GHz , Fundamental = 74.76 GHz)
Frequency Reading Direction Height Polar Arlm_tggsna Ciig;e Amplifier D':iztczigie E:ngﬁ:;?e 101.111 Margin
MHz dBuv Degree Meter H/V dB dB dB dB dBuVv/im (dIBTpilT/i/tm) dB
149520.00 56.2 0 1.3 V 24.0 12.5 0.0 29.5 63.2 82.23 -19.0
149520.00 54.3 0 13 H 24.0 12.5 0.0 29.5 61.3 82.23 -20.9
1687.00 58.3 120 24 \Y 24.8 1.9 36.3 0.0 48.6 82.23 -33.6
1687.00 56.8 180 2.2 H 24.8 1.9 36.3 0.0 47.1 82.23 -35.1
3750.00 47.4 90 24 V 30.0 2.7 34.8 0.0 45.3 82.23 -37.0
1250.00 56.4 120 24 V 23.3 1.3 36.8 0.0 44.1 82.23 -38.1
1250.00 56.1 100 2.2 H 23.3 13 36.8 0.0 43.8 82.23 -38.4
3750.00 44.6 110 2.2 H 30.0 2.7 34.8 0.0 42.5 82.23 -39.8

Report # R0701241

Page 14 of 40

FCC Part 101 Test Report




Rayawave Inc.

FCC ID: USPAB70100

Final scan 30MHz -1GHz , Fundamental = 73.85GHz

Antenna

Cable

Corrected

Frequency Reading Direction Height Polar Loss l0ss Amplifier Amplitude 101.111
MHz dBuv Degree Meter HIV dB dB dB dBpVv/m Limit Margin
437.50 83.7 250 1.0 V 16.5 4.4 38.3 66.3 82.23 -16.0
437.50 82.4 280 2.8 H 16.5 44 38.3 65.0 82.23 -17.3
38.60 76.4 90 1.8 V 17.3 14 38.5 56.7 82.23 -25.6
250.00 77.3 250 1.0 V 11.9 3.4 38.4 54.2 82.23 -28.0
250.00 76.1 220 2.8 H 11.9 3.4 38.4 53.0 82.23 -29.2
74.60 80.4 200 1.2 V 8.1 1.8 384 51.9 82.23 -30.4
74.60 77.3 220 2.1 H 8.1 1.8 38.4 48.8 82.23 -33.5
38.60 62.2 120 3.2 H 17.3 14 38.5 42.5 82.23 -39.8

Final scan 30MHz -1GHz , fundamental = 74.76 GHz
Antenna Cable Corrected

Frequency Reading Direction Height Polar Loss loss Amplifier | Amplitude 101.111
MHz dBuv Degree Meter | H/V dB dB dB dBpv/m Limit Margin
437.50 81.5 180 1.0 V 16.5 4.4 38.3 64.1 82.23 -18.2
437.50 80.2 180 2.8 H 16.5 4.4 38.3 62.8 82.23 -19.5
375.00 80.3 120 1.0 V 15.5 4.1 38.4 61.6 82.23 -20.7
375.00 78.9 120 2.8 H 15.5 4.1 38.4 60.2 82.23 -22.1
38.40 73.4 90 1.8 V 17.3 14 38.5 53.7 82.23 -28.6
80.90 72.2 150 1.2 V 8.1 1.9 384 43.8 82.23 -38.5
80.90 70.2 150 2.1 H 8.1 1.9 38.4 41.8 82.23 -40.5
38.40 60.3 100 3.2 H 17.3 14 38.5 40.6 82.23 -41.7
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6 81.1307(b) (1), 82.1091 & 101.1525 - RF EXPOSURE

According to §1.1310 and 82.1091 RF exposure is calculated.

Limits for General Population/Uncontrolled Exposure

Frequency Electric Field Magnetic Field Power Density | Averaging Time
Range (MHz) | Strength (V/m) Strength (A/m) (mW/cm?) (minute)
Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/f%) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz
* = Plane-wave equivalent power density
MPE Prediction

Predication of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01

S = PG/4nR?

Where: S = power density
P = power input to antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

EUT with 24” 51 dBi Antenna

73.85 GHz Transmitter

Maximum peak output power at antenna input terminal: 13.20 (dBm)
Maximum peak output power at antenna input terminal: 20.89(mW)
Prediction distance: 480 (cm)
Predication frequency: 73850 (MHz)
Antenna Gain (typical): 51 (dBi)
antenna gain: 125892 (numeric)
Power density at predication frequency at 480 cm: 0.908 (mW/cm?)
MPE limit for uncontrolled exposure at prediction frequency: 1 (mW/cm?)
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74.76 GHz Transmitter

Maximum peak output power at antenna input terminal:
Maximum peak output power at antenna input terminal:
Prediction distance:

Predication frequency:

Antenna Gain (typical):

antenna gain:

Power density at predication frequency at 350 cm:

MPE limit for uncontrolled exposure at prediction frequency:

EUT with 12” 43 dBi Antenna

73.85 GHz Transmitter

Maximum peak output power at antenna input terminal:
Maximum peak output power at antenna input terminal:
Prediction distance:

Predication frequency:

Antenna Gain (typical):

antenna gain:

Power density at predication frequency at 190 cm:

MPE limit for uncontrolled exposure at prediction frequency:

74.76 GHz Transmitter

Maximum peak output power at antenna input terminal:
Maximum peak output power at antenna input terminal:
Prediction distance:

Predication frequency:

Antenna Gain (typical):

antenna gain:

Power density at predication frequency at 190 cm:

MPE limit for uncontrolled exposure at prediction frequency:

10.62 (dBm)
11.53 (mW)
350 (cm)
74760 (MHz)

51 (dBi
125892 (numeric)

0.943 (mW/cm?)
1 (mW/cm?)

13.20 (dBm)
20.89(mW)
190 (cm)
73850 (MHz)

43 (dBi)
19953 (numeric)

0.918 (mW/cm?)
1 (mW/cm?)

10.62 (dBm)
11.53 (mW)

140 (cm)

74760 (MH2z)
43 (dBi)

19953 (numeric)
0.934 (mW/cm?)

1 (mW/cm?)
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6.1 Test Result

Minimum operating distance for 24” 51 dBi antenna is 480 cm, and 190 cm for 12” 43 dBi antenna.

Please refer to the table below for summary of test results:

Max . )
Antenna | Gain Frequ_ency Output Pr(_adlctlon Power (;Ien§|ty at MPE limit
. . Setting Distance predication 2
Size (dBi) (GH2) Power (cm) (MW/em?) (mW/cm?)
(mW)

24” 51 73.85 20.89 480 0.908 1.0
24” 51 74.76 11.53 350 0.943 1.0
12~ 43 73.85 20.89 190 0.918 1.0
12~ 43 74.76 11.53 140 0.934 1.0
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7 8§2.1046, 8101.113 — Transmitter Power Limitation

7.1 Applicable Standard

Maximum allowable EIRP \1\ \2\

Frequency band (MHz) Fixed \1\ \2\

(dBW) Mobile (dBW)
928.0-929.0(2).....ccccvvrenne +17
932.0-932.5(2).....ccccvrrrenn +17
932.5-935.0...cccvrvrvrirernnn +H40
941.0-941.5(2).....cccccerne. +30 +14
941.5-944.0......ccccevvevenne. +40
952.0-960.0(2)......cc0cvennn. +40 +14
1,850-1,990........cccccevrnrenee +45
2,110-2,150......cc0cevevenen. +45
2,150-2,180 \3\........ccvnee. +45
2,180-2,200......c.cccccerenene. +45
2,450-2,500......ccccccevennne. +45
2,500-2,686......ccurrieriiiis e e
2,686-2,690.........ccccenenene. +H45
3,700-4,200.........ccccvrrnene. +55
5,925-6,425......ccccc0cveuenne. +55
6,425-6,525......ccccciiiiiiiis e, +35
6,525-6,875.....ccccc0vverenne. +55
10,550 t0 10,600 5............... +55
10,600 to 10,680 5............... +40
10,700-11,700..........cocvenee. +55
12,200-12,700 \11\............... +50
12,700-13,200 \4\................ +50
13,200-13,250 \A\................ +55
14,200-14,400 \12\............... +45
17,700-18,600............ccv.... +55
18,600-18,800 \6\................ +35
18,800-19,700.........cc..o..... \B\+55
21,200-23,600 \10\............... +55
24,250-25,250........cc0c0n.. \B\+55
27,500-28,350 \9\................ +55
29,100-29,250..........ccenee. (\7Y)
31,000 to0 31,075 8, 9............ 30 dBW/MHz 30 dBW/MHz
31,07510 31,225 8, 9............ 30 dBW/MHz 30 dBW/MHz
31,22510 31,300 8, 9............ 30 dBW/MHz 30 dBW/MHz
38,600-40,000...........con... +55
92,000-95,000..........cccenee. +55 +55

7.2 Test Procedure

Conducted:

The RF output of the transmitter was connected to the spectrum analyzer through sufficient

attenuation.
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7.3 Test Equipment List and Details

Manufacturer Description Model Serial Number Calibration Date
OML WR-12 harmonic Mixer | 4151y E60120-1 2006-01-23
with Horn antenna
OML Diplexer for Agilent DPL26 N/A N/R
Spectrum Analyzer
Agilent Spectrum Analyzer E4446A US44300386 2006-03-06

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

7.4 Environmental Conditions

Temperature: 19°C
Relative Humidity: 58%
ATM Pressure: 1018mbar

* The testing was performed by James Ma on 2007-01-29.

7.5 Test Results

12” ANTENNA
Frequenc Readin Antenna | Correction | Correction | 101.113 Testin
q y g Gain Factor Factor Margin | Comments g
GHz dBm dB dBm dBW dBW Condition
73.85 13.20 43.0 56.20 26.20 -28.80 | Fund/Peak cw
74.76 10.62 43.0 53.62 23.62 -31.38 | Fund/Peak Ccw
24”7 ANTENNA
Frequenc Readin Antenna | Correction | Correction | 101.113 Testin
quency g Gain Factor Factor limit Margin Comments g
GHz dBm dB dBm dBW dBW Condition
73.85 13.20 51.0 64.20 34.20 -20.80 | Fund/Peak cw
74.76 10.62 51.0 61.62 31.62 -23.38 | Fund/Peak CwW

7.6 Test Results

Please refer to the following plots.
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8 §2.1049 & §101.109- OCCUPIED BANDWIDTH

8.1 Applicable Standard

Frequency band (MHz) Maximum authorized bandwidth
92810 929.....ccccevieieee, 25kHz156
93210932.5,941t0941.5................ 125kHz 156
932.5t0 935, 941.5t0 944................ 200 kHz \1\
95210 960........cceervirrreriiiinas 200 KHz 156
1,850 t0 1,990........cccciievvriirirnen, 10 MHz \1\
2,110t02,130....ccccuvrircreiiiinns 3.5 MHz
2,130t0 2,150....cccuivrrrrerriirinas 800 or 1600 KHz \1\
2,150 0 2,160.....ccc0cvieirirannns 10 MHz
2,160 10 2,180.....ccc0cvvvereiriirinns 3.5 MHz
2,180 10 2,200......cc0curvreerrrirennas 800 or 1600 KHz \1\
2,450t0 2,483.5...ccccceeeien 625 KHz \2\
2,483.5102,500.........ccccevriruernn. 800 KHz
3,700 t0 4,200.......cccccvvvevirernnns 20 MHz
5,925106,425......ccccvierieiee, 30 MHz \1\
6,42510 6,525.....ccc0cvcvereirriinn 25 MHz
6,525 10 6,875....ccccuvvirireiiriinns 10 MHz \1\

10,550 t0 10,680.........cccevrvrinnes 5 MHz \1\
10,700 t0 11,700....ccccvevrirrrinns 40 MHz \1\
12,200 to 12,700\8\.........coevrvennene 500 megahertz
13,200 t0 13,250.......ccceevrrrrrines 25 MHz
17,700 t0 18,140.......cccecevrvrrinnns 220 MHz \1\
18,140 t0 18,142.......cocecvevrrrrrnns 2 MHz
18,142 t0 18,580.......cccevvriririnnns 6 MHz
18,580 t0 18,820.......ccccccevverenrnnen, 20 MHz \1\
18,820 t0 18,920.......ccc0ccevverenrnnen, 10 MHz
18,920 t0 19,160.......cccccvvverenrnnen, 20 MHz \1\
19,160 t0 19,260.........cccevrirriranee 10 MHz
19,260 t0 19,700........cccceirierranes 220 MHz \1\
21,200 t0 23,600.........cccceevrvrrinnes 50 MHz \1\\4\
24,250 10 25,250.......ccccvevrvriririnns 40 MHz \7\
27,500 t0 28,350.......cccceevrvrrrrrinns 850 MHz
29,100 t0 29,250.......cccveervrrrrrinns 150 MHz
31,000 t0 31,075..c.ccvcererriririnns 75 MHz
31,07510 31,225......ccceveririiinns 150 MHz
31,22510 31,300......ccccervirrinnne 75 MHz
38,600 to 40,000..........cccevervrvnene. 50 MHz \7\
71,000 to 76,000.......ccccccrvrrevrennen. 5000 MHz
81,000 to 86,000..........ccccevrvrrrnes 5000 MHz
92,000 t0 95,000........cccceevvrvererene. (\3Y)
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8.2 Test Procedure

The RF output of the transmitter was connected to the spectrum analyzer through sufficient

attenuation.

The resolution bandwidth of the spectrum analyzer was set at 1 MHz and the 26 dB Bandwidth

was recorded.

8.3 Test Equipment List and Details

Manufacturer Description Serial Number Model Calibration Date
oML WR-12 harmonic Mixerwith Hom | ggo120-1 | m12HW/A 2006-01-23
OML Diplexer for Agilent Spectrum N/A DPL26 N/A

Analyzer
HP Analyzer, Spectrum US44300386 E4446A 2006-03-06

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP

requirements, traceable to the NIST.

8.4 Environmental Conditions

Temperature: 19°C
Relative Humidity: 58%
ATM Pressure: 1018 mbar

* The testing was performed by James Ma on 2007-01-29.

8.5 Test Results

Please refer to the following plots.
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Plots of 26 dB Bandwidth for 73.85 GHz Transmitter
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9 §2.1055 (a), 82.1055 (d), §101.107- FREQUENCY STABILITY

9.1 Applicable Standard

Requirements: FCC § 2.1055 (a), § 2.1055 (d). As Part 101.107, there is no requirement for
device operating at 71,000 to 76,000 MHz.
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