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Test report #09800164F( FCC B for Model LM4500 FCCID: LOZ 102034
Tested November 11, 1998

EXHIBIT 1: JUSTIFICATION OF PERMISSIVE CHANGE [2.1043(b)(2)(3)]

This submittal concerns the Class 2 Permissive Change, pursuant to Part 2.1043, of the 2.4GHz
Direct Sequence transmitter / receiver, FCC ID: LOZ102034.

The permissive change addressed in this application is to include an alternate antenna design into
the approval of the 2.4Ghz transmitter / receiver.

The antenna evaluated is a 16dBi patch antenna.

Except for the antenna difference, the system is identical to that already granted for
FCC ID: LOZ102034 on March 26, 1998.

This application contains the necessary additions to the original application that reflect the
testing of the system with the alternate antenna style.

All other information in the original submittal granted March 26, 1998 apply.
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Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

Grant of Equipment Authorization FCC ID: LOZ102034

http://gulifoss.fcc.gov:8080/cgi-b...rant_Form.hts?application_id=85174

FEDERAL COMMUNICATIONS

COMMISSION
e g WASHINGTON, D.C. 20554 -
SN I AN ¢
T - GRANT OF EQUIPMENT
AUTHORIZATION
Certification
ggf,‘;"g:n"g;';;gsga?g,“;;""'ca“°"s Inc Date of Granf’ 03/26/1998
Akron,Ohio 44334-0292 Application Dated: 01/29/1998
Attention: Donald Sloan
NOT TRANSFERABLE

EQUIPMENT AUTHORIZATION is hereby issued to the named GRANTEE, and is VALID ONLY for
the equipment identified hereon for use under the Commission's Rules and Regulations listed below.

FCC IDENTIFIER
Name of Grantee

Equipment Class: Spread Spectrum

Transmitter
Notes: PCMCIA WLAN Maximum
output power: 250 mW
Frequenc Output Frequency Emission
Grant Notes FCC Rule Parts Range (MHZ) Watts Tolerance Designator
37 15 2412 - 2465 %

37: This device has shown compliance with new rules adopted under Docket 87-389 and is not affected
by Section 15.37, transition rule.

Mail To:
Donald Sloan
Aironet Wireless Communications Inc

3875 Embassy Parkway
Akron,Chio 44334-0292

9802058315811002
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Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

EXHIBIT 2: DESCRIPTION OF PRODUCT CHANGE [2.1033(b)(4)]

The 16dBi antenna tested with the LM4500 system is:

Type of Device: 16dBi gain patch antenna

Manufacturer: Conifer II, Wireless Telecommunication Technology
Model: Model QD-2402

Device working frequency: 2.4 -2.5GHz

Fabrication Technology: Stamped Aluminum housed in ABS plastic.

VSWR: 1.5:1

Tolerance: 3dB beam width = 27deg.

Front to Back Ratio: > 40dB

The following pages is a copy of the manufacturer’s specification print for the Model QD2402
antenna.
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Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

For World-Wide Applications
WLAN/ISM

2.4-25GHz
Model QD-24XX New Microceptor® Series

16dBi Typical Gain

MODELS

Model DL-24XX DL-2400
13dBi Typical Gain

+13dB1 Typical Gan

=Standard Mast Mount
DL-2402

+13dBi Typical Gamn

+Elevation Mast Mount J
QD-2400 J

+16aB1 Typical Gan

-Standard Mast Moun: |
QD-2402 !

-16dBi Typical Gam

-Eievation Mast Mount
DL-2410

*11dBi Typical Gain

-Standard Mast Mount

=75% 3 db Beam wWidth
DL-2420

+11dBi Typical Gain

+Elevation Mast Mount |

i <755 3 dB Beam Width |

L .

FEATURES BENEFITS
* Exceilent Cross Pole Patterns * Superior Performance
+ Quick Mount."U” Bracket - Easy To Install
- Tilt Mast Mount Option - Optimize Signal Level
- Broad Beam Width Option - Wide Area Coverage
+ Light Weight But Durabie - Saves On Shipping Costs
* Low Wind Loading * Minimal Hardware Per Installation
- Five Year Warranty - Guaranteed Reliability

Optional Micro-Mount™
Model UM-1000
The universal Micro-Mount makes antenna installation a
snap! Mount it to a wall, a vent, roof, and even most rain
gutlters. Also available is the EX-1000 extension tube that
adds another 10" of pipe to the end of the Microceptor Mount.

Conerer

WiRELESS TELECOMMUNICATION TECHNOLOGY .

Y URS ¥
L meh
1400 N Roosevelt, Burlington, 1A 52601 I1ISO 9001
Phane 800-843:-5419 (L S 319-752-36807 (Int'D “Contact Coniter's Sales Departiment 101 ollie

F & xABDEE R 515 (50 7 20 t 852, Dowa e DI 80 ¢T Cog 16 929-T0 14 frequencies such as PCS, ENG, Page 6af 29




Test report #09800164F0 FCC B for Model LM43500 FCC 1D: LOZ102034
Tested November 11, 1998
MICROCEPTOR® ANTENNAS
MODELS QD AND DL
SPECIFICATIONS** DI.-2400 or DL.-2402 QD-2400 or QD-2402 DL -2420 or DL.-2470

Input Frequency™*

Gain (Typical)

3 dB Beam Width E Plane
H Plane

Front to Back Ratio (Typicai)

Cross Pole

VSWR

Impedance

Wind Loading
@100 MPH
@140 MPH

Polarity

Input Power

Connector “N” Type
Right Angle Male Adaptor

Size
Inches
Millimeters
Weight
Pound
Kiloegrams

Reflector Materiai
Backplate Bracketl Material
Housing Material

Radome

Standard Mount
DL-2400, QD-2400, DL-2410
Elevation Mast Mount
DL-2402, QD-2402 DL-2420

Micro-Mount (Optionat Mounting)
Material

EX-1000 Extension Tube
Size
Material

2400 - 2500 GHz
13 dBi

27°

45°

>40 dB

>25dB

1.4:1

50 OHMS

25.0 Ibs.
49 4 1bs.
Dual

50 Watts

Female
Option
75x M

30 x .43

1.4
.64

Stamped Aluminum
Zinc-plated Steel
High Impact ABS Plastic

Standard

1-2inch O.D. Pipe
1-2inch O.D. Pipe

60° in 10° increments or less

Stainiess Steel/Aluminum

12 Inches
Aluminum

2400 - 2500 GHz )
16 dBi

27°

27°

>40 dB

>30dB

1.5:1

50 OHMS

25.0 Ibs.
49 4 |bs.
Dual

50 Waltts

Female
Option
10.75 x 11
42 x .43

20
91

Stamped Aluminum
Zing-plated Steed
High Impact ABS Plaslic

Standard
1-2inch O.D. Pipe
1-2inch O.D. Pipe

B60Y in 10Y increments o1 less

Stainless Steel/Aluminum

12 Inches
Aluminum

2400 - 2500 GHz
11 dBi

27°

75¢

>25dB

>25dB

1.41

50 OHMS

250 Ibs.
49 4 Ibs.
Dual

50 Watts

Female
Option
7.5 x 11

30 x .43

1.4

.64

Stamped Alumimum
Zinc-plated Steei
High Impact ABS Plasuc

Standard
1-2inch ©.D. Pipe
1-2inch & D Pipe

80Y 1n 10% increments ofr iess

Stainless Steel/Alurinum

12 Inches
Aluminum

*One or more Patents may apply: 5.229.782 + 5,523 768 - 5 402,138 - 5394 115 » Palents Pending
**Spectfications subject to chunge withoul nouce.
*++Consult factory for other frequencies including ENG and PCS.

MANUFACTURED IN BURLINGTON, IOWA

AHD EMC Lab, 92723 M152, Dowagiac, MI 49047, (616) 424-7014
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Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

EXHIBIT 3: REPORT OF MEASUREMENTS [2.1033(b)(6)]

Statements concerning this report

Test Traceability:
The calibration of all measuring and test equipment and the measured data using this equipment
are traceable to the National Institute for Standards and Technology (NIST).

Limitations on results:

The test results contained in this report relate only to the Item(s) tested. Any electrical or
mechanical modification made to the test item subsequent to the test date shall invalidate the data
presented in this report. Any electrical or mechanical modification made to the test item
subsequent to this test date shall require an evaluation to verify continued compliance.

Limitations on copying:
This report shall not be reproduced, except in full, without the written approval of AHD.

Limitations of the report:
This report shall not be used to claim product endorsement by NVLAP, FCC, or any agency of
the US Government.

Statement of Test Results Uncertainty:  Following the guidelines of NAMAS publication
NIS81 and NIST Technical Note 1297, the Measurement Uncertainty at a 95% confidence level
is determined to be: £2.1dB

AHD EMC Lab, 92723 M152, Dowagiac, Ml 49047, (616) 424-7014 Page 8 of 29



Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034

Tested November 11, 1998

Summary of Results: 16dBi Patch Antenna

1.

This test series evaluated the Equipment Under Test, LM4500 with alternate 16dBi
Antenna, to FCC Part 15, SubPart C.

The system tested is compliant to the requirement of CFR 47, FCC Part 15, SubPart C for
Spread Spectrum, 2.4GHz, Intentional Radiators.

The equipment under test was received on November 10, 1998 and this test series
commenced on November 10, 1998.

The radiated level of spurious emissions nearest the limit, with the EUT in ‘Receive
Mode’, occurred at 122.9MHz, vertically polarized. This signal was measured to be
54uV/m which is 8.8dB below the 150uV/m limit.

The radiated emission level nearest the limit, when measuring at the band edges only,
occurred at 2.4835GHz and 2.485GHz with the EUT in 11Mbut/Sec operation, horizontally
polarized. This signal was measured to be 0.3dB below the 500uV/m limit.

The radiated emission level nearest the limit, when measuring the transmitter harmonic
emissions, occurred at 9.848Ghz. The signal was measured to be 495.4uV/m which is
0.1dB below the 500uV/m limit.

The transmitter maximum power was measured at 2.412GHGz, 2.442GHz, and 2.462GHz.
The highest level observed, 2.412GHz, measured to be 5.8dB below the 15.247(b)(3)(1)
limit of 27dBm. [This limit is derated due to the 16dBi antenna used with the transmitter].

Changes made to achieve compliance

1.

NONE

AHD EMC Lab, 92723 M152, Dowagiac, Ml 49047, (616) 424-7014 Page 9 of 29




Test report #09800164F0 FCC B for Model LM4500
Tested November 11, 1998

FCC ID: LOZ102034

EUT Picture: [2.1033(b)(7)]

ANTENNA UNDER TEST - FRONT VIEW

REAR VIEW

AHD EMC Lab, 92723 M152, Dowagiac, M| 49047, (616) 424-7014

Page 10 of 29



Test report #09800164F0

FCC B for Model LM4500
Tested November 11, 1998

FCC ID: LOZ102034

Configuration Tested: [2.1033(b)(8)]

Support Equipment & Cabling

Setup Description Model Serial No. / Part No. | EMC Consideration
Diagram
Legend
A i [EUT] 16dBi [Conifer] - -
ey, 20tCINE QD2402 s A
B i Host Computer [Hewlett Packard] ! TW50902541 FCC ID:B944000X Y1
o i486DX4 100MHz Omnibook 4000C ¢ i
C Laptop Power [HP] T5005165 Imeter DC cable, Shielded
................. Supply ... F1072A e
D RF source [Aironet] FCC ID: LOZ102034
................. LM4500
] ......... : ._.él'l"ii'ié_'&')}ﬁ ............. T i S Unshielde_(-:im:::: ....................
2 | Power supply AC -- - 1.5 meters, Unshielded
............. ; line cord .
3 Transmit coax - - 1 meters
N
¢ B
setup_lh
BASIC EUT SETUP
(Legend designation is above)
Setup Pictures
Setup Block Diagram this page
Radiated Setup - front & rear views page 12

AHD EMC Lab, 92723 M152, Dowagiac, MI 48047, (616) 424-7014
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Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

Standards Applied to Test: [2.1033(b)(6)]

ANSI C63.4 - 1992, Appendix I
CFR47 FCC Part 2, Part 15, SubPart C, 15.247

Test Methodology: [2.947(a), 2.1033(b)(6)]

For the testing, the placement of the EUT and the support equipment was selected to represent a
configuration which would operate the equipment within the setup constraints of ANSI C63.4.

Radiated testing, performed at a 3 meter open field test site, was completed according to the
procedures outlined in the standards,

The cables of the EUT were manipulated to produced the highest signal level relative to the limit.

The pictures, in the preceding pages, show the position of the equipment and cabling that
produced the maximum signal level.

A laptop computer hosted the transmitter LM4500,

Line Conducted

The line conducted tests were not repeated during this test series. The line conducted emission
profile of the host system has been evaluated in previous tests and the data is on file with the
FCC.

Variance in Test Procedure

The plotted charts of the band edge emissions (pp. 20-24) inadvertently used an averaging
bandwidth of 1IMHz. Thus, the charts depict a profile higher than measured. The measured
data (p.19), however, used the correct averaging detector of the HP8546A Receiver and are
accurate.

AHD EMC Lab, 92723 M152, Dowagiac, M 49047, (616) 424-7014 Page 13 of 29



Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

Radiated

The system was placed upon a 1 x 1.5 meter non-metallic table 80cm from the open field site
ground plane in the prescribed setup per ANSI C63.4, Figure 9(c).

The table sits upon a remote controlled turntable. The rteceiving antenna, located at the
appropriate standards distance of 3 meters from the table center, is also remote controlled.

During the evaluation the transmitter was on continuously. Tests were performed with the
system operating at the maximum BIT rate of 2MegaBits/Sec of data transfer. The determination
of this as worst case was made in previous tests using the LM4500 2.4GHz Spread Spectrum
Transmitter.

Preliminary and final tests were done at the 3 meter open field test site.

The turntable was rotated 360 degrees and the receiving antenna height varied from 1 to 4 meters
to search out the highest emissions. Both Vertical and Horizontal RF profiles were evaluated.

The principal settings of the EMI Receiver for radiated testing include:
Bandwidth: 120KHz for frequencies less than 1GHz.
1MHz for frequencies greater than 1GHz.
Detector Function:  scanning and signal search = Peak Mode
measurements = Quasi Peak Mode for frequencies less than 1Ghz.
Average mode for frequencies greater than 1GHz.
The cable loss of the coax used is charted in this report.

The resultant Field Strength (FS) is a summation in decibels (dB) of the Indicated Receiver Level
(RF), the Antenna Correction Factor (AF), and the Cable Loss Factor (CF). If a Pre Amplifier
(PA) is used, its gain (dB) is subtracted from the above sum.

Formula 1: FS(dBuV/m) = RF(dBuV) + AF(dB/m) +CF(dB) - PA(dB)

To convert the Field Strength dBuV/m term to uV/m, the dBuV/m is first divided by 20. The
Base 10 AntiLog is taken of this quotient. The result is the Field Strength value in uV/m terms.

Formula 2: FS(uV/m) = AntiLog[(FS(dBuV/m))/20]

AHD EMC Lab, 92723 M152, Dowagiac, M} 45047, (616) 424-7014 Page 14 of 29



Test report #09800164F0 FCC B for Model LM4500 FCCID: LOZ102034
Tested November 11, 1998

EXHIBIT 4: TesT DATA [2.1033(b)(6)

Transmitter Maximum Peak Output Power: 15.247(b)(1), (b)(3)(i)

MEASUREMENT PROCEDURE:;

. The EUT was setup to operate in the highest MBit data rate which represents worst case
interference potential.

2. The EMC Receiver was connected directly to the transmitter output.

3. The EMC Receiver was setup using [F BW = IMHz, Avg BW = 300Hz.

Calculation justification:

The maximum allowable power of 1 Watt is derated by 1dB for every 3dB that the directional
gain of the antenna exceeds 6dBi.

The Model QD2402 Patch Antenna has a rated gain of 16dBi.
Thus the maximum allowable power is derated by (16dBi - 6dB)/3 = 3dB.
Given that 1Watt = 1000mWatts: 1000mW is 10*LOG(1000) = 30dBm
Therefore, the maximum allowable power is:
30dBm - 3dBm =27dBm. [or antilog(27/10) = 501mW].

Tuned | Measurement Cable Total Field | 15.247(b}3)(1)
Frequency Factor Strength Limit
MHz dBm dB dBm dBm
2412 20.0 1.17 21.17 27
2442 19.5 1.18 20.68 27
2462 19.3 1.19 20.49 27

/.

Measurements by: \M (. me
/A
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Test report #09800164F0

FCC B for Model LM4500
Tested November 11, 1998

FCC ID: LOZ102034

Out of Band Emissions: [15.205(a),(b),(c), 15.209(a), 15.247(c)]

Restricted Bands: [15.205]

The following frequency bands are restricted. Only spurious emissions are permitted at levels limited by 15.209:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 3999410 4.5-5.25
0.490-0.510 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.29]1-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2655-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-3354 3600-4400 Above 38.6
13.36-13.41
LIMIT @ 3meter: [15.209(a)]
30-88MHz 100uV/m 40dBuV/m
88-216MHz 150uV/m 43.5dBuV/m
216-960MHz  200uV/m 46dBuV/m
above 960MHz 500uV/m 54dBuV/m

AHD EMC Lab, 92723 M152, Dowagiac, Ml 48047, (616) 424-7014 Page 16 of 29



Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

Radiated Field Strength Measurements: [15.33(b), 15.109(a), 15.209(a)]

MEASUREMENT PROCEDURE:
1. The EUT was setup to operate as the receiver.
2. The receiving spectrum analyzer was connected directly to the antenna terminals to locate
the spurious emissions prior to taking open field radiated measurements.
3. The EUT system was set upon the wooden turntable 80cm above the ground plane at a
distance of 3 meters from the receiving antenna.
4. At each suspect frequency, the EUT system was rotated and the search antenna raised and
lowered to obtain the maximum signal level. Also, a scan of 30MHz through 5GHz was
made.
Both Horizontal and Vertical polarization modes were evaluated.
7. The Field Strength E(uV/m) is calculated using the formula:
E(uV/m) = LOG,;"((dBuV/m + Ant Factor(dB) + Coax Loss(dB) - Pre Amp(dB))/20)

o

Tabulated Measurements
Quasi-Peak for frequencies less than IGHz.  Average for frequencies greater than 1 GHz.

Frequency Measurement Polarity | Cable +Antenna Total Field Total Field FCC
Quasi-Peak Factor Strength Strength Limit

MHz dBuV/m dB dBuV/m uvV/m uV/m
43.05 . 11.40 \% 15.42 26.82 21.9 100
50.38 13.02 H 12.7 25.72 19.3 100
96.00 16.14 \Y% 9.68 25.82 19.5 150
120.76 21.54 H 10.28 31.82 39.0 150
122.89 24.41 v 10.24 34.65 54.0 150
168.01 20.94 H 11.59 32.53 42.3 150
192.00 16.47 v 12.85 29.32 292 150
374.00 3.41 \% 19.05 27.46 23.6 200
375.94 17.11 H 19.09 36.2 64.6 200
396.82 7.69 v 19.51 27.2 229 200
400.97 12.58 H 19.58 32.16 40.6 200

Frequency Measurement Polarity | Cable +Antenna Total Field Total Field FCC

Average Factor Strength Strength Limit

MHz dBuV/m dB dBuV/m uV/m uV/m

1456 -123 V&H 34.17 <21.9 <124 500
(floor noise)

1702 -12.2 V&H 37.14 <249 <17.6 500
(floor noise)

1925 -12.3 V&H 37.92 <25.6 <19.0 500
(floor noise)

2097 -11.5 V&H 41.20 <29.7 <30.5 500

(floor noise)

All other emissions in the range 3OZHZ - 5GHz were greater than 20dB below the limits.
Measurements by: !Y 2 d Cj/;@//l/ L
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Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

Transmitter Radiated Measurements
Emissions at Band Edges [15.205(a), 15.209, 15.247(c)]

MEASUREMENT PROCEDURE:

1. The EUT was adjusted to operate at 2412MHz to evaluate the lower band edge
2. The EUT was adjusted to operate at 2462MHz to evaluate the upper band edge

Charted Waveforms at Band Edges. [Waveform charts begin at page 20.]

3. The waveforms displayed were recorded in chart format for both the high side and low side
of band edges.

4. The EMI Receiver settings for charting the waveform display are:
a) IF Bandwidth = 100KHz, Avg Bandwidth = 300KHz, and
b) IF Bandwidth = IMHz, Avg Bandwidth = 10Hz.

Measurement of Radiated Emissions. [Tabulated data is on pages 19.]

5. The EUT system was set upon the wooden turntable 80cm above the ground plane at a
distance of 3 meters from the receiving antenna.

6. The transmit frequency emission level was maximized by rotating the turntable and raising
and lowering the search antenna.

7. Data was recorded with the LM4500 at 2MBit/Sec (highest data rate). Unless noted, the

EMI Receiver settings at IF Bandwidth=1MHz, Avg Bandwidth=10Hz.

Both Horizontal and Vertical polarization modes were evaluated.

9. The Field Strength E(uV/m) is calculated using the formula:

E(uV/m) = LOG,,((dBuV/m + Ant.Factor(dB) + Coax Loss(dB).

o0
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Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998
2MBit/Sec operation.
Tabulated Measurements for the lower band edge.
Frequency| Measurement |Polarity| Cable + Total Field Total Field FCC
Antenna Strength Strength Limit
dBuV/m Factor dBuV/m uV/m
GHz Peak |Average dB Peak |Average Average uV/m
2.380 6.4 -5.6 \Y 34.6 41.0 29.0 28.2 500
2.382 5.8 -7.8 Vv 34.6 40.4 26.8 21.9 500
2.384 34 -9.4 \Y 34.6 38.0 25.2 18.2 500
2.386 11.3 0.9 \Y 34.7 46.0 35.6 60.2 500
2.388 8.4 -4.0 \Y 34.7 43.1 30.7 343 500
2.390 10.7 0.9 \Y% 34.7 45.4 35.6 60.2 500
2.380 29.7 18.4 H 34.6 64.3 53.0 446.7 500
2.382 29.1 16.1 H 34.6 63.7 50.7 3428 500
2.384 22.9 16.0 H 34.6 57.5 50.6 338.8 500
2.386 29.6 17.8 H 34.7 64.3 52.5 421.7 500
2.388 29.3 17.4 H 34.7 64.0 52.1 402.7 500
2.390 30.9 18.9 H 34.7 65.6 53.6 478.6 500
2MBit/Sec operation.
Tabulated Measurements for the upper band edge.
Frequency| Measurement |Polarity| Cable + Total Field Total Field FCC
Antenna Strength Strength Limit
dBuV/m Factor dBuV/m uV/m
GHz Peak |Average dB Peak |[Average Average uV/m
2.4835 39 -1.5 v 35.2 39.1 27.7 243 500
2.485 54 -7.5 \Y 35.2 40.6 27.7 243 500
2.488 5.7 -6.4 \Y 353 41.0 28.9 27.9 500
2.491 5.3 -7.6 Vv 35.3 40.6 27.7 243 500
2.494 4.2 -8.3 \Y 35.3 39.5 27.0 22,4 500
2.497 3.9 -8.7 \Y% 35.3 39.2 26.6 21.4 500
2.500 3.2 9.3 \Y 35.3 38.5 26.0 20.0 500
2.4835 31.9 18.5 H 35.2 67.1 53.7 484.2 500
2.485 32.0 18.5 H 35.2 67.2 53.7 484.2 500
2.488 31.2 17.7 H 353 66.5 53.0 446.7 500
2.491 31.0 17.7 H 35.3 62.2 53.0 446.7 500
2.494 314 18.0 H 353 66.7 53.3 462.4 500
2.497 28.1 153 H 353 63.4 50.6 338.8 500
2.500 28.6 14.7 H | 353 63.9 50.0 316.2 500
Measurements by: W C Ay fa]{/ 2¢
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Test report #09800G164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

The following pages show, in chart format, the emission profiles of the band edges with the
system operating at 1 MBit/Sec, and 2 Mbit/Sec.

Band Edge:

LOW END; Data Rate = IMBit/Sec; Data Rate = 2Mbit/Sec page 21
HIGH END; Data Rate = 1MBit/Sec; Data Rate = 2MBit/Sec page 22
Band Edge:

LOW END; Data Rate = 1MBit/Sec; Data Rate = 2MBit/Sec page 23
HIGH END; Data Rate = 1MBit/Sec; Data Rate = 2MBit/Sec page 24
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Test report #09800164F0 FCC B for Model 1.M4500 FCC ID: LOZ102034
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I3 16:@B:17 NOU 1A, 199B
LM458d@: 1E5dEBi patch ant.:; 1MEit/sec
ACTY DET: PERK
MERS DET: PEAK QP
MKR £2.3B9598 GH:z
43.683 dBuM/m

LOG REF 182.B dBuV/m

1q

dB /

#ATH

P8 dB e et

V}r" \ 3
Nwﬁﬁﬁ%mﬂ JfJﬁ

UR SB AT ﬁr

SC FC

ACORR oty =i e

CENTER 2.383BL GHz SPAN 37,22 MHz
#IF BM 1B@ kHz  #AVG BH 38D kHz SHP 2B.P msec

K- P3:52:P1 NOU 1R, 1599B
LM453Bd: 1EdEi patch ant.: PMBit/sec
RCTY DET: PERK
MERS DET: PERK QF
MKR 2.3B9838 GH=z
45.86 dBupV/m

LOG REF 182.B dBuV/m

10

dB /

$ATH

2d dB Mﬁwm‘\

Amfdw%"“\/y/

UA SB fﬁwafJ \ 1

SC FC

ACORR bbbt

CENTER 2.39361 GHz SPAN 37.22 MHz
#IF BW 1PE kHz  %AVG BH 3@B kH: SUP 2B.B msec
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2D 12:96:16 NOU 1B, 1998
LM45B@: 16dBi patch zntenna: 1MBit/sec
ARCTY DET: PERK
MEAS DET: PEAK QP
MKR 2.4B347? GHz
47.73 dBulsm

LOG REF 182.8 dBuV/m
14

dB~#
#ATHN

PE dB |V,

UA SB “H ﬁJﬂﬁilmm

1 YN
5C FC / ¥ Ko
ACORA Hﬁ .t gl
START 2.46°@P GHz STOP 2.5P@P@ GHz
#1F BW 1B@ kHz #AUG BW 308 kHz SWP 2P.B msec

K529 11:559:52 NOU 1B, 199B
LM45Bd: 1BdBi patch antenna: 2MEit/sec
ACTY DET: PERAK
MERS DET: FEAK QP
MKR 2.4B3I47? GH=
44.74 dBuV/m

LOG REF 182.8 dBuVU/m
1d

dB~/
#ATN

Pd dB | M,
[ hﬁxh

U
VA SB -
SC FC i VPN

ACORA S P SN P

START 2.4626A GH:z STOP 2.5P@PA GHz
#IF BW 1P@ kHz #AVG BW 3@B kHz SHP £B.B msec
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fi-) P9:36:35 NOV 1B, 1998
LM45B@: 16dBi patch ant.: 1MBit-/sec

ACTY DET: PERK
MEARS DET: PERK QF
MKR £.3B938 GHz
23.79 dBuN/m

LOG REF 1d2.P dBuV/m
1d

dB/
#tATN el

2@ dB ;w”’f

UR SB f**“”f

ACORA

CENTER 2.393B1 GHz SPAN 37.22 MHz
#IF EW 1.8 MHz #AUG BHW 1 MH:z SHP 2B.B msec

Eic) P9:-42:48 NOV 1P, 159B
LM45Pd; 1EdBi patch ant.; PHBit/sec

ACTY DET: PEAK
MEAS DET: PEARK QF
MKR 2.38B388 GH:z
53.33 dBuM/m

LOG REF 16@2.P dBuVsm
1@
dB/

\_fW"_‘\‘
53 vy
A J_/
J V]

YA SB o

ACORR

CENTER 2.39361 GHz SPAN 37.22 MHz
#IF BW 1.8 MH=z #AVG BH 1 MHz SHP 2B.B msec
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1:47: 1B, 1849B
LM45B@: 16dBi patch antenna: 1MBit sec
ACTY DET: PERK
MEAS DET: PERAK QP
MKR 2.4B347 GHz
SH.1B dBuVY/m

LOG REF 1@82.8B dBuUsm
14

dB ~#
#ATN P~ M W

P@ dB -,

]

™

\H“Jﬁf~ﬁ1w3ﬁy

SC FC VELTRN SONOPRY Y R
ACORR

START P.4628B GHz STOP 2.5P8Rd GHz
#IF EH 1.8 HMHz #AVG BH 1 HMH=z SHP 2B.P msec

K3 11:53:2@ NOV 1B, 15498
LM45BA: 16dBi patch antenna; 2MBit/sec
ACTY DET: PERK
MERS DET: PERK QP
MKR 2.4YB347 GH=z
53.38 dBulUsm

LOG REF 1@2.8 dBuV/m
14
dB~#

#ATN o=
P8 dB .

o

VA SB
¢C FC
ACORR

START 2.4628P CGH:z STOP 2.5P8BE GHz
#IF BEW 1.8 MHz #AVG BUW 1 MHz SHP 2B.P msec
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Test report #09800164F0

FCC B for Model LM4500
Tested November 11, 1998

FCC ID: LOZ102034

Transmitter Harmonic Emissions [15.205(a), 15.209(a),(f)]

MEASUREMENT PROCEDURE:

1.

The EUT was adjusted to operate at its low, mid, and high range. These frequencies are,
respectively, 2412MHz, 2442MHz, and 2462MHz.

2. The EUT system was set upon the wooden turntable 80cm above the ground plane at a
distance of 3 meters from the receiving antenna.

3. The EUT was setup to operate in for the maximum MBit data rate which represents worst
case interference potential.

4. The EMC Receiver was setup using [F BW = IMHz, Avg BW = 10Hz.

5. The transmit harmonic emission level was maximized by rotating the turntable and raising
and lowering the search antenna.

6. Both Horizontal and Vertical polarization modes were evaluated. Vertical is worst case.

7. The Field Strength E(uV/m}) is calculated using the formula:

E(uV/m) = LOG,, " (dBuV/m)/20)

8. The indicated levels of the HP8593EM Spectrum Analyzer a 30dB factor for the PreAmp.
The total field strength has been adjusted to include the attenuation factor of the coax, the
correction factor of the horn antenna, and the difference in true PreAmp gain from 30dB at
the specific frequencies of interest.

Tuned | Measured | Pol | Indicated |Hor+Coax| Total Field |Total Field] FCC
Freq |Frequency Level - PreAmp Strength Strength | Limit
Factors not
included in
S.A.
dBuV/m memory dBuV/m uV/m
GHz GHz Peak | Avg dB Peak | Avg Avg uV/m
2412 | 4.8238 H | 227|122 31.16 539 | 434 147.9 500
72364 | H ) 197 | 122 35.92 55.6 | 48.1 254.1 500
¥06476 | H | 242 | 114 41.61 65.8 | 53.0 446.7 500
¥¥1206 | H | 199 | 11.1 45.16 <65.1 | <56.3| <653 500
2.442 4.884 H | 205 | 12.2 31.44 519 | 436 151.4 500
7.326 H |242 ] 132 36.34 60.5 | 49.5 298.5 500
*0.768 H|219 ] 115 41.87 63.8 | 53.4 467.7 500
**¥1221 | H | 247 | 16 45.29 <70.0[<56.8| <692 500
2.462 4,924 H [ 217|123 31.49 532 | 43.8 154.9 500
7.386 H 221|119 36.55 58.6 | 484 263 500
*0.848 H {225 120 41.86 64.4 | 53.9 4954 500
**1231 | H | 256 | 17 45.31 <709 [<62.3 | <1303.2 | 500

* NOTE: This signal is at the system floor noise level.
** NOTE: At frequencies above 10GHz no EUT emissions were observed. All emissions at
these frequencies are less than the floor %me of the measurement system. Only the floor noise

of the measurement ys
Measurements by

was obiserveg/and recorded at the frequencies above 10GHz.

C V\c?

AHD EMC Lab, 92723 M152, Dowagiac, M! 49047, (618) 424-7014
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Test report #09800164F0 FCC B for Model EM4500 FCCID: LOZ102034
Tested November 11, 1998

EXHIBIT 5: MEASUREMENT FACILITIES & EQUIPMENT

Test Site: [2.948]

The AHD test facility is centered on 9 acres of rural property near Sister Lakes, Michigan.
The mailing address is 92723 M-152, Dowagiac, Michigan 49047. This test facility has been
fully described in a report filed with the FCC, dated November 5, 1996, and accepted by the FCC
in a letter dated January 15, 1997, (31040/SIT 1300F2).

Environment

The test was performed with the equipment under test, and measurement equipment inside
the all-weather enclosure. Ambient temperature was 22deg.C., the relative humidity 60%. The
power supplying the system under test was a nominal 120VAC at 60Hz.

Measurement Equipment Used:; [2.948]

Equipment Model S/N Last Cal Calibration
Date Interval
HP EMI Receiver system HP 8546A
RF Filter Section HP-85460A 3448A00283 19-Jun-98 12 month
RF Receiver Section HP-85462A 3625A00342 19-Jun-98 12 month
EMCO Biconil.og Antenna 3142 1077 26-Aug-98 12 months
Solar LISN 8012-50-R-24-BNC 962138 25-Aug-98 12 months
(LCI) Double shielded 50ohm Coax RG58/U 920809 (5-Dec-97 12 months
(3-M) Double shielded 50o0hm Coax RG358/U 9807-12 30-Jul-98 6 months
(10-M) Double shielded 500hm Coax RG58/U 960720 04-Aug-98 6 months
from Aironet Wireless Communications, Inc.
HP Spectrum Analyzer 8593EM 3536A00115 13-Sep-97
HP 1-26GHz RF PreAmplifier 8449B 3008A00911 13-Sep-97
ElectroMechanics Double Ridge Horn 3115 4363 10-Dec-97
6 ft.GORE 145 500hm coax 145 06-July-98
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Test report #09800164F0 FCC B for Model LM4500 FCC ID: LOZ102034
Tested November 11, 1998

AHD Site Approval

FEDERAL COMMUNICATIONS COMMISSION

7435 Oakland Mills Road
Columbia, MD 21048
Telephone: 301-725-1585 (ext-218)
Facsimile: 301-344-2050 '

January 15, 1997

IN REPLY REFER TO
31040/SIT
1300F2

AHD EMC Laboratory
92723 M-152
Dowagiac, Ml 49047

Attention: Ted Chaffee

Re: Measurement facility located at Sister Lakes
(3 and 10 meter site)

Gentlemen;

Your submission of the description of the subject measurement facility has been reviewed
and found to be in compliance with the requirements of Section 2.948 of the FCC Rules. The
description has, therefore, been placed on file and the name of your organization added to
the Commission’s list of facilities whose measurement data will be accepted in conjunction
with applications for certification or notification under Parts 15 or 18 of the Commission's
Ruies. Our list will also indicate that the facility complies with the radiated and AC line
conducted test site criteria in ANS| C63.4-1992. Please note that this filing must be updated
for any changes made to the facility, and at least every three years the data on file must be

certified as current.

Per your request, the above mentioned facility has been also added to our list of those who
perform these measurement services for the public on a fee basis. This list is published
periodically and is also available on the Laboratory's Public Access Link as described in the

enclosed Public Notice.

Sincerely,

2l

Thomas W. Phillips
Electronics Engineer
Customer Service Branch

Enclosure:
PAL PN

AHD EMC Lab, 92723 M152, Dowagiac, MI 49047, (616) 424-7014 Page 27 of 29
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