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Summary

Tests for compliance with FCC Regulations subject to Part 15 were performed on HyperLink
spread spectrum RF Extended Range LAN System. The DUT is subject to FCC Rules and
Regulations as a transmitter, a receiver, and as a digital device. This link uses an already certified
spread spectrum Proxim radio, but adds high gain antennas, amplifiers and cables. Here we report
on measurements as required by 15,247 for combinations of antennas and amplifiers. We also
report on measurements of conducted emissions for a two power supplies for the amplifiers.

In testing performed May 14 through 25, 2001, of the twelve combination tested, the
radiated emissions in restricted bands were met by 1.1 dB (see p. 20). The amplifier power supply
conducted emissions, Class A, were met by 8 dB. The second power supply conducted
emissions, Class B, were met by 4 dB (see p. 24).
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1. Introduction

HyperLink/Proxim Extended Range Radio, Model MP2401, was tested for compliance with FCC

Regulations, Part 15, adopted under Docket 87-389, April 18, 1989. The 1csts were performed at the

University of Michigan Radiation Laboratory Willow Run Test Range following the procedures
described in ANSI C63.4-1992 "Methods of Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz". The attenuation

characteristics of the Open Site facility are on file with FCC Laboratory, Columbia, Maryland. (FCC

file 31040/SIT)

2. Test Procedure and Equipment Used

The test equipment commonly used in our facility is listed in Table 2.1 below. The second column
identifies the specific equipment used in these tests. The HP 8593E spectrum analyzer is used for
primary amplitude and frequency reference.

Table 2.1, Test Equipment.

Test Instrument Eguipment Used Manufacturer/Model

Spectrum Analyzer
(9kHz-22GHz)
Spectrum Analyzer
(9kHz-26GHz)
Spectrum Analyzer
(0.1-1500 MHz)
Prcamplificr
(5-1000MHz)
Preamplifier
(5-4000 MHz)
Power Meter
w/ Thermistor
Peak Power Meter
wf Sensor
Broadband Bicone
(20-200 MHz)
Broadband Bicone
(200-1000 MHz)
Dipole Antenna Set
(25-1000 MHz)
Dipole Antenna Set
(30-1000 MHz)
S-Band Std. Gain Horn
C-Band Std, Gain Hom
XN-Band Std. Gain Homn
X-Band §td. Gain Horn
Ku-Band Sid. Gain Hom
K-Band Std. Gain Hom
Ridge-hom Antenna
(0.5-5 GHz)
LISN Box
Signal Generator
(0.1-2060 MHz)
Printer

X
X

PP s >4

>

Cal. Date/By

Hewlett-Packard 8593A
SN: 3107A01358
Hewlett-Packard 8593E
SN: 3107A01131

Hewlett-Packard 182T/8558B
SN: 1529A01114/543592

Watkins-Johnson
All -1 plus A25-18
Avantek

Hewlett-Packard 432A
Hewlett-Packard 478 A
Pacific Instruments 1018B

University of Michigan
University of Michigan
University of Michigan
EMCO 3121C

S/A, Model SGH-2.6
University of Michigan
Urniversity of Michigan
S/A, Model 12-8.2
University of Michigan
University of Michigan
University of Michigan

University of Michigan
Hewlett-Packard 8657B

Hewlett-Packard 2225A

December 2000/UM
December 2000/HP
December 2000/UM
December 2000/UM

Oct. 1999/ U of M Rad Lab
Dec. 2000/U of M Rad Lab
Dec. 2000/U of M Rad Lab
June 1999/U of M Rad Lab
June 1999/U of M Rad Lab
June 2000/UM

June 2000/UM
Manufacturer, NRL design
Manufacturer, NRL design
Manufacturer, NRL design
Manufacturcr, NRL design

Manufacturer, NRL design
Manufacturcr, NRL design

February 1991/U of M Rad Lab

Dec. 2000/U of M Rad Lab

January 2000/Uof M Rad Lab

August 1989/HP



3. Configuration and Identification of Device Under Test

The DUT is a spread spectrum RF wireless link operating in 2400 - 2483.5 MHz band. The system
tested consisted of a laptop computer, Proxim radio, (choice of) power feed/ lightning protector, 50-
foot coax cable, (choice of) amplifier, (choice of) band-pass filter, and (choice of) an antenna.
Figure 3.1 shows the block diagram of the basic system.

The systcm has been designed to operate up to 11 channels from 2417 to 2457 MHz;
however, depending on the choice of components used (amplifier, filter, antenna) to meet the link s/n
requirements, channels are restricted to meet the FCC/IC emission limits.

The DUT was designed and manufactured by Hyperlink Technologies Inc., 1200 Clint
Moore Rd., Suite 14, Boca Raton, FL 33687. It is identified as:

HyperLink/Proxim Extended Range Radio System
Model: MP2401

SN: Proto8

FCC ID: MYF-IMK-STMP-10-1

There were a total of 12 combinations, varying in amplifier, filter, and/or antenna used. All 12 were
tested.

With componcnts evaluated:
Proxim (Radio), Stratum MP SN: 200205-05000212

Model 2000 FCC ID: IMK-STMP-10-1
CAN: 1856391181A

Power Supply for Stratum Radio

Proxim, PN: 4050.0013, Model DSA-0151A-06A

Laptop, Compaq Presario
Model: Scries 2940

Amplifier, HyperLink
Model: HA2401-AGC100
Modcl: HA2401-AGC250

Power Supply, HyperLink, for amplifier
Modecl: ACSM-26
Model: DSA-0151A-12

Power Injector/ Lighting Arrestor
HyperLink

Lightning Arrestor
HyperLink, PN; HGLN-03

andpass Filter, Hyperlink, 4-pole
Model; FLLT-2437-20-4

andpass Filter, Hyperlink, 5-pole
Model: FLT-2442-60-5

Cables
Antenna cable, 50 feet
WB{C400, with N-connectors

Pigtail cable, between radio and

lightning arrestor, approx. 12 in. RG-58 , HyperLink

SN: V745BQD22994
FCC Reg: CNTTAI-24639-TT-E

SN: 100-051501
SN: 250-051501

FCC: Class A (verify)
FCC: Class B (verify)

SN: none

SN: none



Antennag
Antenna, Omni, V-pol
Model: HG 2408U, 8.0 dBi

Antenna, Omni, V-pol
Model: HG 24100, 10.0 dBi

Antenna, Patch, V/H-pol
Model: HG 2414P, 14.0 dBi

Antenna, Yaggi, V/H-pol
Model: HG 2415Y, 14.0 dBi

Antenna, Omni, V-pol
Model: HG 2415U, 15.0 dBi

Antenna, Reflector, V/H-pol
Model: HG 2424G, 24.0 dBi

3.1 EMI Relevant Modifications

During the course of testing, amplificr (if need), filter (if need), and antenna were selected, and then
the available channels for the particular configuration were reduced (if needed) to meet the band-
edge and harmonic emission limits.

j
! @ DC Injector and/

Etharnet Cabla Pigtail Antenna Cable

3| Proxim Radio ar Lightning Amphfier
g % Protector

Laptop Computer

Antenna RF Filter

Figure 3.1. Basic block diagram of the system.



4. Emission Limits
4.1 Radiated Emission Limits
Since the DUT is a spread spectrum device (15.247, 2.4 GHz), the radiated emissions are subject to

emissions in restricicd bands only (15.205). The applicable frequencies, through ten harmonics, are
given below in Table 4.1. Emission limits from digital circuitry arc specified in Table 4.2.

Table 4.1. Radiated Emission Limits (Ref: 15.205) — Transmitter,

Fundamental Spurious*
Frequency Ave. Ejjm (3m) Ave. Ejim (3m)
(MHz) (UV/m) dB (uV/m) (Lv/m) dB (WV/m)
2400-2483.5 ---
2383.5-2500 Restricted
4500-5250 Bands 500 54.0
7250-7750

14470-14500
17700-21400 Restricted
22010-23120 Bands 500 54.0
23600-24000

* Measure up 1o tenth harmonic; 1 MHz res. BW, 100 Hz video BW (for average detection)

Table 4.2 Radiated Emission Limits (15.109) — Digital device.

Frequency Class A ds=10m Class B ds=3m
(MHz) (pV/m) dB (uv/m) (1V/m) dB (uV/m)
30-88 90 39.0 100 40.0
88-216 150 43.5 150 43.5
219-960 210 46.4 200 46.0
960- 300 49.5 500 54.0

120 kHz BW up to 1 GHz, 1 MHz BW above 1 GHz



4.2 Conductive Emission Limits

Table 4.3. Conducted Emission Limits (15.107).

Frequency Class A ds=10m Class B ds=3m
(MHz) pv dBpV Y dBuV

0.45-1.705 1000 60.0 250 48.0

1.705-30.0 3000 69.6 250 48.0

Note: Quasi-Peak readings apply here (9 kHz BW)

"Class A limits apply to the first DUT supply, and Class B limits apply to the second DUT supply.

5. Radiated Emission Tests and Results

5.1 Anechonic Chamber Measurements
In our chamber there is a set-up similar to that of an outdoor 3-meter site, with a turntable, an antenna
mast, and a ground planc. Instrumentation includes spectrum analyzers and other cquipment as
needed. For these tests the receiver (horn) antennas were placed on a Styrofoam block, at about 1.2 m
height, and the DUT on a turntable, at 3 meter distance, then moved to 1 m distance, if needed.
Standard gain horn antennas were used for the measurements. Up to 12 GHz the homs were
connected to a spectrum analyzer via RG-214 coaxial cable, and above 12 GHz a pre-amp was added.
The cables and the pre-amplifier used were specially calibrated for these tests using a network
analyzer,
The DUT antenna was rotated in all possible ways and the maximum emission recorded. A
photograph in Appendix (last page of the repoert) shows the measurement set-up.

5.2 Qutdoor Measurements
Nonc made

5.3 Computations and Results
To convert the dBm mcasured on the spectrum analyzer to dB(WV/m), we use expression .

E3(dBuV/m) = 107 + Pg + Ku - Kg + Kg

where Pg = power recorded on spectrum analyzer, dB, measured at 3m
Ka = antenna facior, dB/m
Kg = pre-amplifier gain, including cable loss, dB
Kg = pulse operation correction factor, dB

When presenting the data, at each frequency the dominant measured emissions under all of
the possible situations arc given. Computations and results are given in Tables 5.1 through 5.12.
There we see that in the worst casc the DUT meets the limit by 1.1 dB at 2483.5 MHz in Table 5.10.

Note, that besides the emission mecasurcments, cach table contains (a) the frequency range of
operation (in upper section of the table) and (b) the max. RF exposure power density.



5.4 Duty Factor for Normal Operation
When the radio is operating in the normal mode, in the worst case, the on-time is 78.24 ms over 100
ms. Thus the duty factor is

Ke = 78.24ms/100ms = 0.7824 = -2.1dB.

(Ref. Stratum Test Report, pp. 23, 24.)

6. Other Measurements and Computations

6.1 Peak-to-Average Ratio (15.35(b))

For the measurcments presenied here for emissions in restricted bands, the DUT was programmed to
transmit continuous, and such was verificd with spectrum analyzer sct to zero-span mode. See Figure
6.1. The average measurements were made using 1 MHz RBW and 100 Hz VBW (sometimes to 300
Hz -- it gocs faster). The pcak mcasurements, were made using 1 MHz RBW and 1 MHz VBW.

. Typically the difference between peak and average was 12 to 13 dB, and never exceeded the
20 dB limit.

6.2 Potential Health Hazard EM Radiation Level

The maximum radiation Ievel from the unit was determined by using an open-end waveguide probe
feeding directly into a spectrum analyzer. In case the 1 mW/cm2 limit is excecded, the maximum
distance from the DUT is determined by measurement at a distance where the ficld density is 1
mW/cm?2.

An open-end waveguide probe is as basic as a standard gain horn. Their characteristics have
been extensively studied and experimentally verified. (Yaghjian, IEEE/APS pp. 378-384, April,
1984.) For the S-band (WR-284) waveguide at 2445 MHz, for an open-end waveguide the Gain is 5.7
dBi and this equates to Aeq = 44.25 cm2, giving

p(mW/cm?2) = 0.026 * P(mW)
where P(mW) is power measured.
For the subject DUT, we probed each of the 12 configurations in the near field including the

surface of the antenna. In cvery case the maximum power density was found at the feed of the
antenna. Tablc 6.1 bclow summarizes the results.

Table 6.1. Measured EM Radiation Exposure Levels.

System P(mW) Max. Level (mW/cm?) | Limit (mW/cm?)
08U 1.0 0.030 1.0
08UA 3.2 0.080 1.0
100 0.3 0.010 1.0
10UA 0.7 0.020 1.0
14P 0.5 0.010 1.0
14PA 0.5 0.010 1.0
15U 0.2 0.004 1.0
15UA 6.9 0.180 1.0
15Y 0.4 0.010 1.0
15YA 0.7 0.020 1.0
24G 0.5 0.013 1.0
24GA 5.6 0.146 1.0




6.3 Peak and Average Output Power (15.247(b))

For this measurement, the DUT was set in a tcst mode for continuous data transmission. A peak
(diode detector) power meter and a bolometer lype (average) microwave power meter was connected
where the antenna attaches to the system, The power was measured for cases of (a) without amplifier,
(b) with 100 mW amplificr, and (¢} 250 mW amplifier. A 50 foot coax cable and a power injcctor (or
arrestor) was used in each case. Since the DUT transmits in continuous mode, there is no adjustment
needed to the readings. See Figure 6.1. Table 6.2, below, presents the results. The Limit is 30dBm.

Table 6.2. Peak and Average Output Power (Antenna Conducted)

Freq (MHz) Avg. P(dBm) Peak P(dBm) Comment
2417 5.2 8.5
2437 5.4 8.5 (No AMP)
2457 5.3 5.0
2417 17.6 19.3
2437 17.5 19.3 {100 mW AMP)
2457 16.8 18.2
2417 19.0 23.6
2437 18.6 23.9 (250 mW AMP)
2457 17.0 23.5

6.4 Power Line Conducted Emissions (15.270)
The RF ampilifier is powered through the RF cable, which in turn, is powered from a switching power
supply via a Power Injector. Conducted emissions were measured using LISN in the standard set-up.
Two suppties were tested: (1) ASCM-26 (see Table 6.3) and DSA-0151A-12 (see Table 6.4).
Photograph of the sct-up is in the Appendix.

The radio and the laptop conducted emissions were not measured; the laptop is already
compliant and for the radio conducted data see the Staum MP test report.

6.5 Bandwidth (15.247(a){2)}

For this test, the DUT was put in a test mode for continuous data transmission. The spectrum analyzer
was connccted where the antenna attaches to the system. The analyzer was set for RBW=VBW=100
kHz, SPAN= 100 MHz. Configurcd was thc "worst case" system, i.e., with 50 foot cable, high power
amp (250 mW), no filter, and measurcd (or lowest, mid, and highest channels that would be used in
the system. Plots are shown in Figure 6.2.

Frequency 6 dB Bandwidth
2.417 GHz 14.25 MHz
2.436 GHz 11.88 MHz
2.457 GHz 15.63 MHz

6.6 RF Antenna Conducted Spurious Emissions (15.247(c))
For this test, the DUT was put in a test mode for continuous data transmission. The spectrum analyzer
was connected where the antenna attaches to the system. The analyzer was set for RBW=VBW=100
kHz, the frequency was swept from 0 to 25 GHz. Configured was the "worst case” system, i.¢., with 50
foot cable, high power amp (250 mW), no filter, and measured for lowest, mid, and highest channels
that would be uscd in the system. See Figures 6.3(a) through (c). In the plots, only the fundamental
is scen, the rest is noise. In all cases, the noise is at least 35 dB below the carrier, (Limit -20.0 dB
below carrier).

The Figurc 6.4 shows the band-edge scans at lower and upper edges.



6.7 Power Spectral Density and Line Spacing (15.247(d))

For this measurement, the DUT was put in a tcst mode for continueus data transmission, The
spectrum analyzer was connected where the antenina attaches to the system. Configured was the
"worst case” system, i.e., with 50 foot cable, high power amp (250 mW), no filter, and measured for
lowest, mid, and highest channels that would be used in the system. The spectrum was first scanned
for the maximum spectrum peaks and then at these peaks the sweep was repeated with RBW=3 kHz,

VBW=100 kHz, SPAN=300 kHz, and SWEEP TIME=100s. Scc Figures 6.4(a) through {(c). The
maximum readings obtained are:

Frequency Analvzer in Line Spacing
2.41865 GHz -4.55 dBm (Limit 8.0 dBm) 4.5 kHz
2.43868 GHz -4,31 dBm (Limit 8.0 dBm) 4.5 kHz
241865 GHz -6.54 dBm (Limit 8.0 dBm} 5.3 kHz

The University of Michigan
Radiation Laboratory
3228 EECS Building
Ann Arbor, Michigan 48109-2122
(734) 764-0500
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Table 5.1 Highest Emissions Measured

Radiated Emisstons HyperLink/Proxim; 08U
Freq. Ant, Ant.] Ave | Peak | Ka Kg E3** | E3lim | Pass
#| MHz Used | Pol. | dBm { dBm | dB/m dB  1dBuV/midBuv/m dB Comments
| 2| 22170, Low channel
3| 2437.0 Mid channel
4| 2457.0 High channel
5 —.
6] 23900 | HomS | H/V | -7R.3 | -66.1 | 21.5 - 0.6 48.7 54.0 5.3 jLow
7} 2390.0 | HomS | H/V | -79.4| 672| 215 | - 06 | 476 | 540 | 6.4 ! Mid, noise
8] 2390.0 | Horn$ { H/v | -794| 672| 215 | -06 | 476 | 540 | 6.4 |High, noise
9] 24835 | HomS | H/V | -193]-693] 215 | - 0.6 477 | 54.0 6.3 | Low, noise
10 2483.5 | HomS | H/V|-793]| 67.3{ 215 | - 0.6 4777 | 54.0 6.3 | Mid, noise
11{ 2483.5 | HomS | H/V | -79.2| -66.9 | 21.5 - 0.6 478 540 6.2 | High, noise
12| 4834.0 | HomC | H/V | -88.5] -75.3| 25.5 - 0.7 42,6 54.0 | 11.4 | 1.0 m, Noise for Ave and Peak
13| 4874.0 | HomC | H/V | -88.6| -75.6 | 25.5 - 07 42.5 540 | 11.5 | 1.0 m, Noise for Avc and Peak
14| 49140 | HomnC | H/V | -88.5] -76.2| 25.5 - 0.7 42.6 54.0 | 114 | 1.0 m, Noise for Ave and Peak
15f 72510 |HomXN| H/V [ -B0.6| -684| 255 | - 08 50.6 | 54.0 34 | 1.0 m, Noise for Ave and Peak
16] 7311.0 |HornXN| H/V | -80.5| -67.9| 255 | - 0.8 50.7 | 54.0 3.3 | 1.0 m, Noise for Ave and Peak
17{ 7371.0 [HomXN| H/V { -80.9] -68.1 | 25.5 - 0.8 50.3 54.0 3.7 [ 1.0 m, Noise for Ave and Peak
18( 12085.0 [ HoraX | H/V | -72.7) -596 | 25.5 34.0 23.7 54.0 | 30.3 { 1.0 m, Noise for Ave and Peak
19{12185.0{ HomX | H/V | -72.6[ -59.8 | 25.5 34.0 23.8 540 | 30.2 | 1.0 m, Noise for Ave and Peak
20} 12285.0| HomX | H/V | -72.7| -60.4 | 25.5 34,0 23.7 54.0 | 30.3 | 1.0 m, Noise for Ave and Peak
21| 14502.0 | HomKu | H/V | -76.9} -64.3| 255 | 173 | 362 | 54.0 | 17.8 | 1.0 m, Noise for Ave and Pcak
221 19336.0 | HomK | H/V | -734| -63.3| 323 32.0 31.8 54.0 | 22.2 | 1.0 m, Noise for Ave and Peak
| 23] 19496.0 | HomK [ H/V | -73.8| -63.2 | 323 320 314 | 54.0 | 22.6 | 1.0 m, Noise for Ave and Peak
24[19656.0 | HomnK | H/V | -709 | -606 | 323 | 320 343 | 540 | 197 | 1.0m, Noise for Ave and Peak
25 22113.0| HomK | H/V | 67.9] -564 | 323 | 320 | 373 | 54.0 | 16.7 | 1.0 m, Noisc for Ave and Peak
26
27
_28|Health Hazard: Pr | Pr Pr Limit dB
29 dBm | mW mW/em?2 |[mW/cm2 Below
30]2437 MHz 0.0] 1.0 0.03 1.0 15.9
31
32|Configuration:
33|Pwr supp | Pwr feed| Coax| Amp | Flt | Ant * Ave: measured with 1 MHz RBW and 100 Hz VBW
34ACSM-2q Arrest 1 5011| N/A | N/A | 08U * Peak: measured with 1 MHz RBW and 3 MHz VBW
35 ** Includes -2.1 dB Duty Factor
36
37 L
38
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Table 5.2 Highest Emissions Measured

Radiated Emissions

HyperLink/Proxim; 08UA

Freq. Ant. | Ant. | Ave | Peak | Ka Kg E3** | E3lim | Pass

#| MHz Used | Pol. | dBm | dBm | dB/m dB  |dBpV/mdBuviny dB Comments

[|

2| 2417.0 Low channel

3{ 2437.0 Mid channel

4] 2457.0 High channel

5 —

6| 2390.0 | HomS | H/V | -793]| -67.1| 215 | - 0.6 477 34.0 6.3 | Low, noise

7| 23900 { HomS | H/V | -79.5] -67.2{ 215 | - 06 47.5 540 6.5 | Mid, noise

8| 2390.0 | HomaS | H/V [-794]| 67.1| 215 | - 06 476 54.0 6.4 | High, noise

O 24835 | HomnS | H/V | -77.7] 693 215 | - 06 49.3 54.0 4.7 | Low
10 24835 | HomnS [ H/V]-794| -672] 215 | - 06 476 54,0 6.4 | Mid, noise
11] 2483.5 | HomS | H/V | -79.1] -669| 215 | - 0.6 479 | 540 6.1 | High, noise
12| 4834.0 | HornC | H/V | -87.9| -75.7 | 25.5 - 0.7 43.2 54.0 10.8 | 1.0 m, Noise for Ave and Peak
13| 4874.0 | HomC | H/V | -884| -76.2 | 25.5 - 0.7 42.7 54.0 | 11.3 | 1.0 m, Noise for Ave and Peak
14] 4914.0 | HomC | H/V | -88.7| -755| 255 | - 0.7 424 54.0 | 11.6 | 1.0 m, Noise for Ave and Peak
15] 7251.0 |HomnXN| B/V | -81.0| -679 [ 25.5 - 08 50.2 54.0 3.8 | 1.0 m, Noise for Ave and Peak
16| 7311.0 |[HomXN| H/V | -80.7| -67.8| 255 - 08 50.5 54.0 3.5 | 1.0 m, Noise for Ave and Peak
17( 7371,0 |HornXN| H/V | -80.7| -68.3 | 255 [ - 0.8 50.5 54.0 3.5 | 1.0 m, Noise for Ave and Peak

| 18] 12085.0 | HornX { H/V | -724 | -60.0 | 25.5 34.0 24.0 54.0 | 30.0 | 1.0 m, Noise for Ave and Peak

19| 12185.0| HomnX | H/V | -72.6]| 602 | 255 34.0 238 54.0 | 30.2 | 1.0 m, Noise for Ave and Peak
20| 12285.0| HomX | H/V [ -72.7] -60.6 | 255 34.0 237 | 54.0 [ 30.3 | 1.0m, Noise for Ave and Peak
21} 14502.0 | HornKuo | H/V [ -77.0] -64.2 | 25.5 17.3 36.1 540 | 17.9 | 1.0 m, Noise for Ave and Peak
221 19336.0| HomK | H/V [ -73.6] 61.3 | 32.3 32.0 31.6 | 54.0 | 224 | 1.0 m, Noise for Ave and Peak
23[19496.0| HomK | H/V | -73.6] -63.3| 32.3 32.0 316 | 54.0 | 22.4 | 1.0 m, Noise for Ave and Peak
24( 19656.0| BomK | H/V [ -71.0) -39.6| 32.3 32.0 342 54.0 | 19.8 | 1.0 m, Noise for Ave and Peak
25 22113.0| HomK | H/V | -67.8| -56.5| 32.3 32.0 374 540 | 16.6 | 1.0 m, Noisc for Ave and Peak
26
27
28|Health Hazard: Pr Pr Pr Limit dB
20 dBm | mW mW/cm2 [mW/cm2) Below
302437 MHz 50| 32 0.08 1.0 10.9
SN
32[Configuration:
33[Pwr supp | Pwr feed| Coax| Amp | Filt | Ant * Ave: measured with 1 MHz RBW and 100 Hz VBW |
34ACSM-26  yes | 50fi|1000| N/A | 08U * Peak: measured with 1 MHz RBW and 3 MHz VBW
33 ** Includes -2.1 dB Duty Faclor
36|
37 L
38
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Table 5.3 Highest Emissions Measured

I Radiated Emissions HyperLink/Proxim; 10U
Freq. Ant. | Ant.| Ave | Peak j Ka Kg E3** | E3lim | Pass

#| MHz Used | Pol. | dBm |} dBm | dB/m dB  jdBuV/midBuv/m dB Comments
1
2] 2417.0 | Low channel
3| 2437.0 Mid channel
| 4] 2457.0 High channcl
5
6| 2390.0 | Hom$ 769 6491 215 | - 06 50.1 54.0 39 |Low
7| 2390.0 | HomS$ -795)1-673)1 215 | - 06 47.5 54.0 6.5 | Mid, noise
8| 2390.0 | Homn$S 7926711 215 | - 06 478 { 54.0 6.2 | High, noise
9} 2483.5 | Homn§ -792]1 669 215 - 06 478 | 54.0 6.2 | Low, noise
10

11| 2483.5 | Hors 92| 675] 215 | -06 | 478 | 540 | 62 |High noise

12} 4834.0 [ HommC -88.6| -758| 255 - 0.7 42.5 54.0 | 11.5 | 1.0 m, Noise for Ave and Peak

13 4874.0 [ Hom( -88.5] -773 | 25.5 - 0.7 42.6 54.0 | 114 | 1.0 m, Noise for Ave and Peak

14] 4914.0 | HomC -88.7| -769 | 255 - 0.7 424 54.0 11.6 | 1.0 m, Noise for Ave and Peak

H/V
H/V
H/V
H/V
24835 | HornS [ H/V [ -793 | -672 | 21.5 - 0.6 47.7 54.0 6.3 | Mid, noise
H/V
H/V
H/V
H/V
H/V

15| 7251.0 [ HomXN -80.6|-678] 255 | - 08 506 | 54.0 3.4 | 1.0 m, Noise for Ave and Peak

16] 7311.0 |HornXN| H/V | -80.6| -68.1 ] 25.5 - 08 50.6 54.0 3.4 | 1.0 m, Noisc for Ave and Peak

17} 7371.0 [HormXN| H/V [ 80.8 | -683 [ 255 | - 0.8 504 | 54.0 3.6 | 1.0 m, Noise for Ave and Peak

18] 12085.0 | HornX | H/v | -726] 611 | 255 | 340 | 238 | 540 | 302 [ 1.0 m, Noise for Ave and Peak

19] 12185.0 | Homx | /v | -725] 600 | 255 | 340 | 239 | 54.0 [ 30.1 | 1.0 m, Noise for Ave and Peak

20[ 12285.0 | HornX -126] -608| 25.5 34.0 23.8 54.0 | 30.2 | 1.0 m, Noise for Ave and Peak

H/Y
21| 14502.0 | HomKu | H/V | -77.0] -63.9 | 25.5 17.3 36.1 54,0 | 17.9 | 1.0 m, Noise for Ave and Peak
221 19336.0 HomK | H/V | -7134 | -62.3 | 323 32.0 31.8 54,0 | 22.2 | 1.0 m, Noise for Ave and Peak

231 194960 HomK | H/V | -734 | -62.7| 323 320 31.8 54.0 | 22.2 | 1.0 m, Noise for Ave and Peak

24] 19656.0| HomK -7241-59.8 | 323 32.0 328 | 54.0 | 21.2 | 1.0 m, Noise for Ave and Peak

H/V
25/ 22113.0| HomK | H/V | -680] -36.6 | 32.3 32.0 37.2 54.0 | 16.8 | 1.0 m, Noise for Ave and Peak

26

27

28 |Health Hazard: Pr | Pr Pr Limit | dB
29 dBm | mW mW/cm2 |mW/cm?2 Below
30|2437 MHz - 501 03 0.01 1.0 20,9
31

32|Configuration: |

33[Pwr supp | Pwr feed| Coax | Amp | Filt | Ant

34jacsm-2d Arest | 506 | Na | A | 10U * Ave: measured with | MHz RBW and 100 Hz VBW
35 » Peak: measured with 1 MHz RBW and 3 MH. VBW
EL e ** Includes -2.1 dB Duty Factor

37

38
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Table 5.4 Highest Emissions Measured

Radiated Emissions

HyperLink/Proxim; 10UA

Freq. Ant. Ant.| Ave | Peak{ Ka Kg E3** | E3lim | Pass
#| MHz Used | Pol. { dBm | dBm | dB/m dB  |dBuV/mdBuV/m dB Comments
1
2] 24250 Low channel
3| 2437.0 Mid channel
4| 2449.0 High channel
5 e
6] 2390.0 | HornS | H/V | -79.1 | 67.5| 21.5 - 0.6 479 54.0 6.1 | Low, noise
7] 2390.0 | BomS | H/V|-793| -680 | 21.5 - 0.6 477 340 6.3 | Mid, noise
8] 23900 | HomS | H/V | -79.1] -67.8| 21.5 - 0.6 479 54.0 6.1 | High, noise
| 9] 2483.5 | HornS | H/V | -79.1| -67.0| 21.5 - 0.6 47.9 54.0 6.1 | Low, noise
10] 2483.5 | HornS [ H/V [-7921-673| 215 | -06 | 478 | 540 6.2 | Mid, noise
11} 2483.5 | HornS | H/V [ -79.1| -67.5| 21.5 - 06 47.9 54.0 6.1 | High, noise
12 4850.0 | HomC | H/V { -88.6| -76.8 | 25.5 - 0.7 425 54.0 | 11.5 | 1.0 m, Noise for Ave and Peak
| 13| 4874.0 | HomC | H/V | -884 1 77.1 | 25.5 - 0.7 42.7 540 | 11.3 ] 1.0 m, Noise for Ave and Peak
14] 4898.0 | HomC | H/V | -884 | -762| 25.5 - 0.7 427 54,0 | 11.3 | 1.0 m, Noise for Ave and Peak
151 7275.0 |HomXN| H/V | -80.71 -68.2 ] 25.5 - 08 50.5 54.0 3.5 | 1.0 m, Noise for Ave and Peak
16| 7311.0 |HommXN| H/V | -80.7| -67.9 | 25.5 - 0.8 50.5 54.0 3.5 | 1.0 m, Noise for Ave and Peak
17] 73470 |[HomXN| H/V | -806| -68.1 | 25.5 - 08 50.6 54,0 3.4 | 1.0 m, Noise for Ave and Peak
18( 121250 | HomX | H/V | -724 | -604 | 25.5 34.0 24.0 54.00 | 30.0 } 1.0 m, Noise for Ave and Pcak
19] 12185.0| HomX | H/V | -72.5[ -60.0| 25.5 34.0 23.9 540 | 30.1 | 1.0m, Noise for Ave and Peak
20| 12245.0| HomX | H/V | -726| -604 | 25.5 340 23.8 54.0 | 30.2 | 1.0 m, Noise for Ave and Peak
211194000 HomK | H/V | -73.7| -629| 32.3 320 31.5 540 | 22.5 { 1.0 m, Noise for Ave and Peak
| 22| 19496.0 | HomK | H/V | -73.7| -62.5] 323 32.0 31.5 54.0 | 22.5 | 1.0m, Noise for Ave and Peak
23| 19592.0| HornK | H/V | -71.3 [ -57.1] 323 32.0 33.9 54.0 | 20.1 | 1.0 m, Noise for Avc and Peak
2471 22041.0| HomK | H/V | -68.0| -57.5| 32.3 32.0 372 540 | 16.8 | 1.0 m, Noise for Ave and Peak
Y 1 -
26
27|Health Hazard: Pr | Pr Pr Limit dB
28 o dBm [ mW mW/cm2 [mW/cm2 Bellow
29|2437 MHz - 1.5 07 B 0.02 1.0 174
30
31{Configuration: ]
32|Pwr supp|Pwr feed| Coax| Amp | Filt | Ant * Ave: measured with 1 MHz RBW and 100 Hz VBW
33]ACSM-24 yes |50ft| 100 | N/A [ 10U * Peak: measured with 1 MHz RBW and 3 MHz VBW
34 ** Includes -2.1 dB Duty Factor
35
36 _
3? R
38
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Table 5.5 Highest Emissions Measured

Radiated Emissions HyperLink/Proxim; 14P
Freq. Ant. Ant. | Ave | Peak | Ka Kg E3** 1 E3lim | Pass
#| MHz Used | Pol. | dBm | dBm | dB/m dB dBpV/mdBpv/i dB Comments
1 R
2] 2417.0 Low channel
3| 24370 Mid channel
4 2457.0 High channel
5
6| 2390.0 [ HomS | H/V | -75.7| -63.5 [ 21.5 - 0.6 51.3 54.0 2.7 | Low
7] 2390.0 [ HomnS | H/V | -794]-67.1[ 215 - 06 41,6 54.0 6.4 | Mid, noise
8] 2390.0 | HomS | B/V [ -79.3] -67.2| 21.5 - 0.6 477 54.0 6.3 | High, noise
9] 24835 | HornS | H/V | -79.2| 673 | 215 - 0.6 47.8 540 6.2 | Low, noise
10| 2483.5 | HornS | H/V {-79.2| -673 | 21.5 - 0.6 47.8 54.0 6.2 | Mid, noise
1t} 24835 | HomnS | H/V { -78.9 | -67.0 | 21.5 - 0.6 48.1 54.0 5.9 | High, noise
12| 4834.0 | HomC | H/V | -88.6] -75.3| 255 - 0.7 42.5 540 | 115 | 1.0 m, Noise for Ave and Peak
13| 4874.0 | HomC | H/V | -88.5| -759 | 25.5 - 0.7 42.6 54.0 | 11.4 | 1.0 m, Noisc for Ave and Peak
14| 49140 | HornC | H/V | -88.51 -754 | 255 | - 0.7 426 | 54.0 | 114 | 1.0 m, Noise for Ave and Peak
15] 7251.0 |HomXN| H/V | -88.5| -67.5]| 25.5 - 08 427 540 | 11.3 | 1.0 m, Noise for Ave and Peak
16| 7311.0 |HomXN| H/V | -80.7 | -67.8| 25.5 - 08 50.5 54.0 3.5 { 1.0 m, Noise for Ave and Peak
171 73710 [HomXN| H/V | -80.8/-68.2]| 25.5 | - 0.8 504 [ 54.0 3.6 | 1.0 m, Noise for Ave and Peak
_18{ 12085.0| HornX | H/V | -72.5| -599 ] 25.5 34.0 23.9 | 54.0 } 30.1 | 1.0 m, Noise for Ave and Peak
191 12185.0| HomX | H/V | -726]| -61.81 255 34.0 238 54.0 | 30.2 | 1.0 m, Noise for Ave and Peak
20] 12285.0] HomX | H/V | -72.3] -60.0 | 255 34.0 24.1 54.0 | 29.9 | 1.0 m, Noise for Ave and Peak
21) 14502.0 | HomKu | H/V | -72.0| -638 | 255 [ 17.3 41.1 54.0 | 12.9 } 1.0 m, Noise for Ave and Peak
221 19336.0| HomK | H/V | -734] 653 323 32.0 31.8 54.0 | 22.2 | 1.0 m, Noise for Avc and Peak
23] 19496.0| HornK | H/V | -73.71 -62.1 | 323 32.0 31.5 54,0 | 22.5 | 1.0 m, Noise for Ave and Peak
241 19656.0| HomK | H/V | -71.1 | -66.1 } 32.3 32.0 34.1 54.0 19.9 | 1.0 m, Noise for Ave and Peak
25| 22113.0| HomK | H/V | -67.9 | -56.1] 323 | 320 | 373 | 54.0 | 16.7 | 1.0 m, Noise for Ave and Peak
26
27
28 |Health Hazard: Pr Pr Pr Limit dB
20 dBm | mW mW/icm2 imW/icm?2) Below
30{2437 MHz - 311 05 0.01 1.0 19.0
32|Configuration:
33|Pwr supp|Pwr feed| Coax | Amp | Filt | Ant * Ave: measured with 1 MHz RBW and 100 Hz VBW
34]ACSM-26 Arrest | 50{t| N/A | NJA | 14P * Peak: measured with 1 MHz RBW and 3 MHz VBW
35 _ ** Includes -2.1 dB Duty Factor
36
37
38
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Table 5.6 Highest Emissions Measured

Radiated Emissions

HyperLink/Proxim; 14PA

Freq. Ant. | Ant. [ Ave | Peak | Ka Kg E3** | E3lim | Pass
#| MHz Used | Pol. | dBm | dBm | dB/m dB  {dBuV/midBuv/m dB Comments
1
2] 24250 Low channel
3{ 24370 Mid channel
41 2449.0 High channel
5
6| 2390.0 | HomS | H/V]-776] -655] 21.5 - 0.6 494 540 | 46 |Low
71 23900 | HomS | H/V | -786| -661] 215 | - 0.6 48.4 54.0 5.6 | Mid, noise
8| 23900 { HornS 1 H/V | -794 ] 668 21.5 - 0.6 47.6 54.0 6.4 | High, noise
| 9| 24835 | Hom$ | H/V |-70.1]| 669 | 215 | - 06 | 479 | 540 | 6.1 |Low,noisc
| 10§ 2483.5 | HomS | H/V | -789] -65.8 | 21.5 | - 0.6 48.1 54.0 5.9 | Mid, noise
11| 2483.5 } HornS [ H/V [ -79.1]| -66.0| 21.5 - 06 479 54.0 6.1 | High, noise
12| 4850.0 | HomnC | H/V | -88.7 | -76.1 | 25.5 - 0.7 42.4 54,0 | 11.6 | 1.0 m, Noise for Ave and Peak
13] 48740 | HomnC | H/V | -88.2 | -754 | 25.5 - 0.7 429 54.0 | 11.1 | 1.0 m, Noise for Ave and Peak
14| 4898.0 | HomC | H/V | -87.9 -752| 255 - 0.7 43.2 54.0 | 10.8 | 1.0 m, Noise for Ave and Peak |
15| 72750 |HomXN| H/vV | -80.7| -68.1| 255 | - 0.8 50.5 54.0 3.5 | 1.0 m, Noisc for Ave and Peak
16| 7311.0 | HornXN| H/V | -80.6 | -68.5 | 25.5 - 0.8 50.6 54.0 3.4 | 1.0 m, Noise for Ave and Peak
17] 7347.0 fHomXN| H/V | -80.8 | -68.3 | 25.5 - 0.8 50.4 54.0 3.6 | 1.0 m, Noise for Ave and Peak
18] 12125.0 | HomX | H/V | -72.7] -60.9 | 25.5 340 23.7 54.0 | 30.3 | 1.0 m, Noise for Ave and Peak
19| 12185.0| HomnX | H/V | -72.6| -60.7 | 25.5 34.0 23.8 54.0 30.2 | 1.0 m, Noise for Ave and Peak
20] 12245.0( HomnX | H/V | -72.6| -59.9 | 255 34.0 23.8 | 54.0 | 30.2 |1.0m, Noise for Ave and Peak
21| 19400.0| HommK | H/V | -73.5] -61.1 | 323 320 31.7 54.0 | 22.3 | 1.0 m, Noise for Ave and Peak
22} 19496.0 | HornX | H/V | -73.7]-627| 323 | 320 | 315 | 54.0 | 22.5 | 1.0 m, Noise for Ave and Peak
231 1959201 HomnK | H/V | -716| -58.7 | 323 32.0 33.6 540 | 20.4 | 1.0 m, Noise for Ave and Peak
241 22041.0| HoroK | H/V | -67.8 | -57.0{ 32.3 32.0 374 | 540 | 166 | 1.0 m, Noise for Ave and Peak
25 1 P
26 3
27|Health Hazard: Pr Pr Pr Limit dB
28 dBm | mW ~ mW/cm2 |mW/cm2 Bellow
292437 MHz - 31} 0.5 0.01 1.0 19.9
30 [
31{Configuration:
32{Pwr supp| Pwr feed| Coax | Amp | Filt | Amg * Ave: measured with 1 MHz RBW and 100 Hz VBW
J3ACSM-29 Yes | S50fi| 100 | NJA | 14P * Peak: measured with 1 MHz RBW and 3 MHz VBW |
[ 34| 1 ** Includes -2.1 dB Duty Factor
35
36
37
38
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Table 5.7 Highest Emissions Measured

Radiated Emissions HyperLink/Proxim; 15U
Freq. Ant. | Ant.| Ave | Peak | Ka Kg E3** | E3lim | Pass
#| MHz Used | Pol, | dBm | dBm | dB/m dB  |dBuV/mdBpVat dB Comments
1 e e e e ]
2] 24170 Low channel
31 2437.0 Mid channel
4] 2457.0 High channel
5
6| 23900 | HomS | H/V | -786] -652| 21.5 - 0.6 484 54.0 5.6 | Low
7] 2390.0 | HomnS | H/V | -869) -745| 21.5 - 06 40.1 540 | 139 | Mid, noise
8| 2390.0 | HornS | H/V | -86.7| -743 | 21.5 - 0.6 40.3 54.0 | 13.7 | High, noise
9] 24835 | HomS | H/V | -86.8 | -74.5| 21.5 - 0.6 40.2 54.0 | 13.8 | Low, noise
10] 2483.5 | HomS [ H/V | -86.7 [ -744 | 215 | - 0.6 40.3 | 54.0 [ 13.7 | Mid, noise
11| 2483.5 ] Hom$ | H/V | -86.5[ -74.3] 21.5 - 06 40.5 540 | 13.5 | High, noise
12| 4834.0 | HomC | H/V | -88.6| -75.5] 25.5 - 0.7 42.5 540 | 11.5 ] 1.0 m, Noise for Ave and Peak
13| 48740 | HomC | H/V ; -88.5 | -77.5| 25.5 - 0.7 42.6 540 | 11.4 | 1.0 m, Noise for Ave and Peak |
14 4914.0 | HomnC | H/V | -88.6 | -76.3 | 25.5 - 0.7 42.5 54,0 1L.5 { 1.0 m, Noisc for Ave and Peak
15] 7251.0 |HomXN]| H/V | -806} -67.8 ] 255 - 0.8 50.6 54,0 3.4 ] 1.0 m, Noise for Ave and Peak
16] 7311.0 | HomXN| H/V | -80.61 -68.6 | 255 - 0.8 50.6 54.0 3.4 | 1.0 m, Noise for Ave and Peak
17t 7371.0 [HomXN| H/V | -80.9| -684 | 25.5 -08 50.3 34.0 3.7 | 1.0 m, Noise for Ave and Peak
18] 12085.0 [ HornX | H/V | -72.6 | -60.2 [ 25.5 34.0 23.8 540 | 30.2 | 1.0 m, Noise for Ave and Peak
19 12185.0| HomX | H/V | -72.7 | -61.7 | 23.5 34.0 237 | 54.0 30.3 | 1.0 m, Noise for Ave and Peak
20[12285.0| HornX | H/V [ -73.1] -60.4 [ 25.5 34.0 233 | 54.0 | 30.7 [ 1.0 m, Noise for Ave and Peak
21) 14502.0 | HomKu | H/V | -769] -64.1 [ 255 17.3 36.2 540 | 17.8 | 1.0 m, Noise for Ave and Peak
221 19336.0| HomK | H/V | -73.3] -61.9| 323 32.0 319 54.0 | 22.1 | 1.0 m, Noise for Ave and Peak
231 19496.0 | HornK | H/V | -73.7| -62.5] 32.3 32.0 31.5 54.0 | 22.5 | 1.0 m, Noise for Ave and Peak
24| 19656.0;y HornK | H/V | -71.2] -60.5| 32.3 32.0 34.0 540 | 20.0 | 1.0 m, Noise for Ave and Peak
25(22113.0| HornK | H/V | -67.71 -56.2 | 32.3 32.0 375 54.0 | 16.5 | 1.0 m, Noise for Ave éx}d Peak |
26 ———
27 _ - ——
28 [Health Hazard: Pc | Pr [ Pr Limit dB
29 dBm | mW mW/cm?2 [mWicm?2 Below
302437 MHz - 80| 02 (.004 1.0 239
31
32{Configuration:
33|Pwr supp{Pwr feed|{ Coax| Amp | Filt | Am * Ave: measured with 1 MHz RBW and 100 Hz VBW
34|ACSM-26 Arrest | 50ft| 100.0] N/A | 15U * Peak: measured with 1 MHz RBW and 3 MHz VBW
35 ** Includes -2.1 dB Duty Factor
37
38
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Table 5.8 Highest Emissions Measured

Radiated Emissions

HyperLink/Proxim; 15UA

Freq. Ant. Ant. | Ave | Pcak | Ka Kg E3** | E3lim | Pass

#| MHz Used | Pol. | dBm | dBm | dB/m dB  |dBpuV/mdBuv/m dB Comments

1

2

3| 2437.0 Mid channel only

4 S P -

5

6 —— TP e e

7] 2390.0 | HomS | H/V | -743] -61.1 | 21.5 - 0.6 52.7 540 1.3 | Mid

8 | P,
| 10| 2483.5 | HomS | H/V | -78.6| -664 | 21.5 - 0.6 48.4 54,0 3.6 | Mid, noise

11

13 4874.0 | HomC | H/V | -88.7| -76.8 | 25.5 - 0.7 424 54.0 | 11.6 | 1.0 m, Noise for Ave and Peak
14

R
| 16 7311.0 {HomXN| H/V | -80.9 | -67.8 | 25.5 - 0.8 50.3 54.0 3.7 | 1.0 m, Noise for Ave and Peak
17 N
18

19} 12185.0f HornX | H/V | -72.7| -60.1 | 25.5 34.0 23.7 540 | 30.3 | 1.0 m, Noise for Ave and Peak
20

21 - . et e e ——

221 19336.0( HomK | H/V | -73.7| -62.2 | 323 32.0 31.5 54,0 | 22.5 | 1.0 m, Noise for Ave and Peak
23 L

24

25 i

26 o

27

28 |Health Hazard: Pr Pr Pr Limit dB
29 dBm | mW mW/cm2 |mW/cm?2 Below

30(2437 MHz 84] 69 0.180 1.0 7.5

31 .....

32|Configuration;

33Pwr supp | Pwr feed| Coax | Amp | Filt | Ant * Ave: measured with 1 MHz RBW and 100 Hz VBW
34JACSM-2qd yes |50ft]| 1000 N/A | 15U * Peak: measured with 1 MHz RBW and 3 MHz VBW
35 1 ** Includes -2.1 dB Duty Factor

36

37

38
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Table 5.9 Highest Emissions Measured

Radiated Emissions

HyperLink/Proxim; 15Y

Freq. Ant. | Ant. | Ave | Peak | Ka Kg E3** | E3lim | Pass
#| MHz Used | Pol. | dBm | dBm | dB/m dB dBuV/mdBuv 4B Comments
1 -
2| 2417.0 Low channel
3| 2437.0 Mid channel
BEEN High channel
5|
6 2390.0 | HornS | H/V | -78.6| -67.5] 21.5 - 0.6 48.4 54.0 5.6 | Low
7] 2390.0 | HomS | H/V | -79.9] -68.0] 21.5 - 0.6 47.1 54.0 6.9 | Mid, noise
&| 2390.0 | HomS | H/V | -79.5| -69.5] 215 - 0.6 47.5 54.0 6.5 | High, noise
9| 2483.5 | HornS | H/V|-793]| 693 | 215 | -06 | 477 | 540 | 63 |Low,noise
10| 2483.5 | HomS | H/V | -79.2{ -69.3 [ 21.5 - 0.6 47.8 54.0 6.2 | Mid, noise
11| 24835 | HomnS | H/V | -793| -69.5[ 21.5 - 0.6 47.7 54.0 6.3 | High, noise
12| 48340 | HomC | H/V | -78.6| -67.3| 255 - 0.7 52.5 54.0 1.5 | 1.0 m, Noise for Ave and Peak
13} 4874.0 | HornC | H/V | -78.6| -669 | 25.5 - 0.7 52.5 54.0 1.5 | 1.0 m, Noise for Ave and Peak
14] 4914.0 | HomC | H/V [ -784 1 -66.8 | 255 - 0.7 52.7 54.0 1.3 | 1.0 m, Noise for Ave and Peak
15| 7251.0 |HomXN| H/V | -80.5] -68.1| 255 - 0.8 50.7 54.0 3.3 | 1.0 m, Noise for Ave and Peak
16 7311.0 |HornXN| H/V | -80.6] -67.9| 255 | - 0.8 506 | 54.0 34 | 1.0 m, Noise for Ave and Peak
17] 7371.0 [HomXN| H/V | -80.9| -67.0 | 255 - 0.8 50.3 54.0 3.7 [ 1.0 m, Noise for Ave and Peak
18| 12085.0| HomX | H/V | -72.6| -60.8 | 25.5 34.0 23.8 | 54.0 [ 30.2 | 1.0 m, Noise for Ave and Peak
19/ 12185.0 | HornX | H/V | -72.7| -60.2 | 25.5 34.0 23.7 54.0 | 30.3 | 1.0 m, Noise lor Ave and Peak |
20| 12285.0 | HornX | H/V | =727} -60.3 | 255 | 340 | 237 | 54.0 | 30.3 |1.0m, Noisc for Ave and Peak
21| 14502.0 | HornKu | H/V | -76.9 | -64.3 | 25.5 17.3 36.2 54,0 | 17.8 | 1.0 m, Noisc for Ave and Peak
22| 19336.0] HomK | H/V | -73.1] -62.0| 323 32.0 32.1 540 | 21.9 [ 1.0 m, Noise for Ave and Peak
23] 19496.0| HommK | H/V | -73.5| -63.3 | 323 32.0 31.7 54,0 | 22.3 | 1.0 m, Noise for Ave and Peak
24] 19656.0 | HornK | H/V | -73.1 | -60.3 | 32.3 32.0 32.1 54.0 | 219 | 1.0 m, Noise for Ave and Peak
251221130 | HomK | H/V | -679]-57.1| 323 | 320 | 373 | 54.0 | 16.7 | 1.0 m, Noise for Ave and Peak
2|
27
28 {Health Hazard: Pr Pr Pr Limit dB
29 dBm| mW mW/cm?2 lmW/cm2 Below
3012437 MHz -40] 04 0.01 1.0 19.9
3
32} Configuration:
331Pwr supp | Pwr feed| Coax | Amp [ Filt | Ant * Ave: measured with 1| MHz RBW and 100 Hz VBW
34ACSM-26 Arrest { 30fi] N/A | NJA | 15Y * Peak: measured with 1 MHz RBW and 3 MHz VBW
35 1 ** Includes -2.1 dB Duty Factor
36
37
38
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Table 5.10 Highest Emissions Measured

Freq.

Radiated Emissions

HyperLink/Proxim; 15YA

Ant. Ant. | Ave | Peak | Ka Kz E3** | E3lim | Pass
#| MHz Used | Pol. | dBm | dBm | dB/m dB {dBuV/m@dBuV/m dB Comments
1
2| 2425.0 Low channel
3] 2437.0 Mid channel
4] 2449.0 High channel
5 —— -
6| 2390.0 | HomS | H/V [ -770]| -67.5] 21,5 | - 06 500 | 54.0 4.0 | Low
7] 2390.0 | HomS | H/V | -794| 680) 215 | - 06 476 | 54.0 6.4 | Mid, noise
8] 2390.0 | HomS [ H/V | -794] -69.5]| 215 | - 0.6 476 | 54.0 6.4 | High, noise
9] 24835 | HomS | H/V | -79.1| -633| 215 | - 06 479 | 540 6.1 | Low, noise
10[ 24835 | HomS | H/V|-793]-693| 215 | - 06 477 | 540 6.3 | Mid, noise
11| 2483.5 [ HornS [ H/V | -79.2| -69.5 | 21.5 - 0.6 47.8 54.0 6.2 | High, noise _
12| 48500 | HomC [ H/V | -79.0) -65.7 [ 255 | - 0.7 52.1 54.0 1.9 | 1.0 m, Noise for Ave and Peak
13| 4874.0 | HomC | H/V | -786) -67.1} 255 | - 0.7 525 [ 540 1.5 | 1.0 m, Noise for Ave and Peak |
14| 4898.0 | HomC | H/V | -784] -66.2| 255 | - 0.7 527 | 54.0 1.3 | 1.0 m, Noise for Ave and Peak
15[ 7275.0 |HomXN| H/V | -80.5| -674| 255 | - 0.8 507 | 54.0 3.3 | 1.0 m, Noise for Ave and Pcak
16 7311.0 |HomXN| H/V | -80.6 | -67.8| 255 | - 08 506 | 54.0 3.4 | 1.0 m, Noise for Ave and Peak
17{ 7347.0 [HomXN| H/V | -783 | 6831 255 | - 0.8 529 | 540 | 1.1 |1.0m,Noise for Ave and Peak
18§ 12125.0] HomX | H/V | -72.7 | -60.9 | 25.5 34.0 237 | 54.0 | 30.3 | 1.0 m, Noise for Ave and Peak
19| 12185.0]1 HomX { H/V | -728 | -60.5| 255 | 340 236 | 54.0 | 304 | 1.0m, Noise for Ave and Peak
20| 12245.0| HomX | H/V | -726] -59.9 | 255 [ 340 238 | 54.0 | 30.2 |1.0m, Noise for Ave and Peak
21| 19400.0| HornK | H/V [ -73.3| -61.6§ 323 32.0 31.9 54.0 | 22.1 | 1.0 m, Noise for Ave and Peak
221 19496.0| HomK | H/V | -73.3| -62.7| 32.3 32.0 31.9 | 54.0 | 22.1 | 1.0 m, Noise for Ave and Peak
23| 19592.0] HomK | H/V | -714] -59.57 323 | 320 33.8 | 54.0 1 20.2 | 1.0 m, Noise for Ave and Peak
24| 22041.0| HomK | H/V | -67.9] -56.8 | 32.3 320 373 | 54.0 | 16,7 | 1.0 m, Noisc for Ave and Peak
Y - -
| 27|Health Hazard: Pr | Pr Pr Limit dB
(28] dBm | mW mW/cm2 [mW/cm?2 Bellow
2912437 MHz. - 1.8] 07 0.02 1.0 17.7
30 L.
31{Configuration; _
32|Pwr supp} Pwr feed| Coax| Amp | Filt | Ant * Ave: measured with 1 MHz RBW and 100 Hz VBW
33ACSM-24  yes | SOft| 250 | gray [ 15Y * Peak: measured with 1 MHz RBW and 3 MHz VBW
34 ** Includes -2.1 dB Duty Factor
35
36
37 B
38
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Table 5.11 Highest Emissions Measured

Radiated Emissions

HyperLink/Proxim; 24G

Freq. Ant. Ant, | Avce | Peak | Ka Kg E3** | E3lim | Pass

#| MHz Used | Pol. { dBm | dBm | dB/m dB  |dBuV/midBuv/m dB Comments

1

2

3] 4370 Mid channcl only

4

5

6
_____ 7} 2390.0 | HomnS | H/V | -7991 -67.1 | 215 - 0.6 471 54.0 6.9 | Mid, noise

8]

9

10] 2483.5 | HomS | H/V | -785| 67.3] 215 - 0.6 48.5 54.0 5.5 | Mid, noise

ll — WV DR

12 e
13| 4874.0 | HomC | H/V | -78.7| -68.2 25.5 - 0.7 524 54.0 1.6 | 1.0 m, Noise for Ave and Peak
BN

15

16| 7311.0 | HoraXN| H/V | -80.5| -67.9 ] 25.5 - 08 50.7 54.0 3.3 | 1.0 m, Noise for Ave and Peak
1]

18

19{ 12185.0| HomX | H/V | -72.5| -60.6 | 25.5 34.0 239 | 54.0 | 30.1 | 1.0m, Noise for Ave and Peak
20
21

22| 19336.0] HomK | H/V | -734 | -61.3| 32.3 32.0 31.8 54.0 | 22.2 | 1.0 m, Noisc for Ave and Peak
23

24

25 )

26

2? [E———

28 [Health Hazard: Pr Pr Pr Limit dB
29 ~ 1dBm| mW mW/cm2 [mW/cm2 Below

3012437 MHzx. - 30 05 0.013 1.0 18.9

3

32| Configuration:

33{Pwr supp | Pwr feed| Coax | Amp | Filt | Ant * Ave: measured with 1 MHz RBW and 100 Hz VBW
JACSM-2d wyes | S0ft| NJA | NJA | 24G * Peak: measured with 1 MHz RBW and 3 MHz VBW
35 L ** Inclndes -2.1 dB Duty Factor

36

37

38

21
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Table 5.12 Highest Emissions Measured

Radiated Emissions

HyperLink/Proxim; 24GA

Freg. Ant. Ant.| Ave | Peak | Ka Kg E3** § E3lim | Pass
#] MHz Used { Pol. | dBm | dBm [ dB/m dB dBuvV/mdBuv/m dB Comments
1
2
3| 2437.0 Mid channel only
4
5
6
7] 23900 | HommS | H/V [-793] 671} 215 - 0.6 47.7 54.0 6.3 | Mid, noise
8
10| 24835 | HomS | H/V|-792}1-673| 215 | - 0.6 47.8 4.0 6.2 | Miq, noise
i1
12
13| 4874.0 | HomnC | H/V | -78.6] -67.6 [ 25.5 - 0.7 525 54.0 1.5 { 1.0 m, Noise for Ave and Peak
14|
15
16| 7311.0 |HornXN| H/V [ -80.8] -68.5| 25.5 - 0.8 50.4 54.0 3.6 | 1.0 m, Noise for Ave and Peak
17
18
19( 12185.0 [ HomX | H/V | -72.6| 604 [ 255 34.0 23.8 54.0 | 30.2 | 1.0 m, Noise for Ave and Peak
20 JRNNPRUIY NN RTINS SENUERRETS P S s -
21 G4 mmee e ——m
22{ 19336.0 HomK | H/V | -73.3] -624 | 323 320 319 54.0 | 22.1 | 1.0 m, Noise for Ave and Peak
B .
24
25 ’
26 —— - P
27
28 jHealth Hazard: Pr | Pr_ Pr Limit dB
29 dBm | mW mW/cm?2 |[mW/cm?2 Below
30({2437 MHz 7.5 5.6 0,146 1.0 8.4
31 )
32| Configuration: )
33[Pwr supp [Pwr feed| Coax | Amp | Filt | Ant * Ave; measured with 1 MHz RBW and 100 Hz VBW
34ACSM-2¢q Arrest | 50 M1 ] 250.0| Black} 24G * Peak: measured with 1 MHz RBW and 3 MHz VBW
35 ** Includes -2.1 dB Duty Factor
36 N
37
38

22
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Table 6.3 Highest Conducted Emissions Measured

ACSM-26; FCC A
Freq. | Ling || Peak Det., dBuV| Pass || QP Det., dBUV 1 Pass || Ave, Det,, dBuV| Pass
#| MHz | Side || Vtest | Vlim* | dB* Viest | Vlim dB Viest | Viim dB Comments
1[ 04501 Lo || 48.0 60.0 12.0 60.0
2f 0770} Lo || 46.0 60.0 14,0 60.0
31 0.910] Lo || 45.0 60.0 15.0 60.0
4] 120]| Lo )| 450 60.0 15.0 60.0 [
5( 172 Lo || 49.0 | 696 | 206 || 69.6
6] 196t Lo || 52.0 69.0 17.6 69.6
71 263 | Lo || 60.1 69.6 9.5 69.6
& 810| Lo § 430 69.6 | 26.6 69.6
9| 2250 | Lo || 46.0 69.6 | 23.6 69.6
10 2390 Lo || 42.0 69.6 27.6 69.6
11} 2990 | Lo 28.0 696 | 416 i 69.6
12
13
14 0.500( Hi 52.0 60.0 8.0 60.0 *worst case
15| 0.750| Hi 51.0 60.0 9.0 60.0
16| 1400| Hi 50.0 60.0 10.0 60.0
17| 180 Hi 52.0 69.6 17.6 69.6
18] 2.63 | Hi 58.5 69.6 11.1 69.6
191 800 | Hi 44.0 69.6 | 25.6 606 | o 14
201 22.10 | Hi j 46.0 | 69.6 | 23.6 69.6
21| 2400 ] Hi 42,0 69.6 | 27.6 69.6
22| 29.80 | Hi 39.0 69.6 | 30.6 69.6
23
24
25
26 _
271 .
28 ~
29
30 ......
31
32
33
34
35
36
37
38
39 Y —
4
*QP limit Meas. 05/15/2001; U of Mich,

Since Vpeak >= Vgp, the Vgplim is met, 23




Table 6.4 Highest Conducted Emissions Measured

DSA-0151A-12; FCCB

Freq. | Lin¢ [[ Pcak Det., dBuV| Pass || QP Det., dBuV | Pass || Ave. Det., dBpV| Pass
#| MHz | Side )] Viest . Viim* | dB* || Viest | Vlim dB Viest | Vlim dB Commenls
1} 0490 Lo Il 360 | 480 | 120 48.0 |
2] 0.920] Lo || 370 | 480 | 110 48.0 I
|3} 120] Lo || 370 | 480 | 110 48.0
4] 192| Lo || 320 | 48.0 | 16.0 48.0
5| 3.00] Lo || 380 | 48.0 | 10.0 48.0
6] 390 | Lo fl 39.0 | 480 | 9.0 48.0
7] 165 | Lo || 320 | 48.0 | 16.0 48.0
8] 240 | Lo || 32.0 | 48.0 | 16.0 48.0
9] 300 | Lo 27.0 48.0 21.0 48.0
10 e 48.0 L
11 NN . 48.0 -
12| 0.500( Hi || 33.0 | 480 | 150 48.0
13| 0.850| Hi 33.0 43.0 15.0 48.0
14] 1230 Hi 36.0 48.0 12.0 48.0
[15( 149 | Hi |[ 350 | 48.0 | 13.0 48.0
16| 1.78 | Hi || 340 | 480 | 14.0 48.0 a _ |
17) 420 mi || 440 | 480 | a0 | | as0 | vworstease
18 980 Hi || 30.0 | 48.0 | 18.0 48.0
19 1610 | Hi || 31.0 | 480 { 17.0 48.0
201 2330 | Hi || 300 | 480 | 180 48.0
21
22
23 .
24
25
27 ‘
28
29 .....
o |
31
32
33
34
35 \
36 B
37
38 S
39
40
*OP limit Meas. 5/15/2001; U of Mich.
Since Vpeak >= Vap, the Vgplim is met. 24




14123:59 MaAY 15, 2801
REF S@0.8 dBm WATTEN 38 dB PG -10.8 4

PERK [--------erestesees prasasasss roseseanrearasene ILTEPTE SERER ETEERRE ACLTTTE semermnens .

LOG R ‘. ; s :¢ _' N : “_Z : N .

18 T e Attt rokaans D T i b

d8/

T A R

S F e e e e e e e,

CORR

ct:mzé"'é"'-i'é's“s"é?"ﬁii'z' """""""""""""" N T T T
ES BW 3.0 MHz AVEN 3 MMz #SWUP 280 msec

Figure 6.1 Measﬁrcmcnt of duty factor for modified CW operation.
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14127104 MAY 15, 2881
MKR a 14.28 MHzZ

REF 28.8 dBm BATTEN 28 dBF PG -19.8 4B ~-.14 4B
PERK [Trorrreeeremmeeeeseouessooees arermensas PR AETERFTIPISRPITIpR SECCRRLRES FERTLERPE semmranas
LOG : '. . . . f ! : :

i@
dB/

va 5

sC ;

C :

CENTER 241701 BHz TTTUSERN E666 WNE
$RES B 108 kHz ¥UBW 18P0 kHz SWP 2P mseao

14121147 MAY 15, 2081
HMKR a 11i.88 Hz;

REF 29.8 dBn #ATTEN 30 4B P& -10.0 dB -.089

L
LOS
i8

d8 ./

CENTER 2. 43651 BHz SPAN SB A2 MHz
SRES EMW 100 kHz AVBM 10@ kHZ SWP 20 msec

141149137 HAY 16, 2081
MKR s 15.63 MH2

REF 20.8 dbBm ®#ATTEN 30 dB P& -12.9 dB .24 dB

PEAK
LOG
i@
4B~

VA SB
$€C FC
CORR

CENTER 2.45651 BHz SPﬂN &8, ea MHz
#RES BW 1989 kH=z #UBH 192 kHz SWP 28 msec

Figure 6.2, 6 dB-point bandwidth measurements; low, mid, and high channels.

26



14:89:33 MAY 16. 2001
MKR 2.414 GHz

REF 20.9 48m HATTEN 30 dB PG -106.8 dB 9.42 dBm
PEAK [~ =evse St rviereeneenas [T erenrnses PRSP R P eeeeens P T—

LOB ; : : : : : : : :

i@

dB~/

CORR

START @ Hz STUP Z.988 GHz
#RES BW 1882 kHz #VDbW 1090 kHz SHP 878 maec

14:48:31 MaY 45. 2081
- MKR 8.722 GHz

REF 28.@ dBm #ATTEN 38 4B P8 -108.6 dB ~36 .00 dBm
PERK [ e s s T sererseses sreeresas s -
LOB . . . . . . .

ie
dg s

oL
~i@.6
dBm

YA S8
SC FC
CORR

STOP 18.888 6Hz

-4
#RES B # kHz SVEBW 190 kHz SNP 2.4 sxe0

14:141:22 MAY 418, 2081
MEKR 22.18 GHz

REF 20.9 dBs #ATTEN 30 dB PG -1&.8 dB -27 .11 dBwm
R 20:0 dBe PUENAL GRS red dh o DEsRE dB
Loa T T

18 ......... .<..'-.I ......... ‘.. .........
4B/ : . . . . : . . :

Figure 6.3(a).

START 18. 39 GHZ STOP 25 BB BHz Antenna conducted

#RES BW 190 kHz #VBN 109 kHz 4. sec SpUﬁOUSCHﬂSﬁOn&

low channel.
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14:8E6:36 MaY 15, 2001

MEKR 2.443 OHz
9.89 dBm

REF 28.8 dBm #ATTEN 3Q a8 PG -12.8 dB
PEAK ; :

LGG
18
4B/

oL
~18.6
dBam

UM 5B
§C FC
CORR

..............................

STHRT @ Hz ATOE
¥RES 8Y 188 u: syRy 109 LM 3 a:"’“ Pers:

-
il - [T

14:107:09 MAY 16, 2081
MKR 8.757 OHz

REF 28.8 4dBm #ATTEN 80 dB PG -10.0 dF -36.98 dBm
TS TP

LOB . : : : : : : : :

1 o ......... FEEREERTEE ERERER RN [EEERERRRE: IERREEREEE R [RTEREYRRS peveaeaes FERREEREE IR

dBs : : ; : ' : : : :

STOP 19.908 GHz

ETART 2. 999 GHz
#VBW 41880 kHz SWP 2.4 sec

#RES BW 108 kHz

141871560 MAY 16, 2081
MKRE 22.41 GHz

ol
REF 20.0 dBnm anTTEN 20 dB PG ~1B.8 d¥® -26.84 dBm

PEfRIC [errerteseoeasen e s e h e e ke
LoG : : : : : : : : :
- T TRITTIE T T IRTITRTE [RTTPT RRITISTIS e e IEISTTRES.
s~/ : : : : : : : ' :

oL
-ip.b&
dBm

HA SB
SC FC
CORR

GHz STDP 25 .88 GHMz
100 kHz #SVBW 100 kHz WP 4.B seo0

28

Figure 6.3(b).
Antenna conducted
spurious emissions,
mid channel.
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12139 MAY 1B, 20681
MKR 2.458 GHz
28,9 dBm #ATTEN 30 dB PG -19.8 dB 9.86 dBm
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T @ M=z aTOr A.000 ONPa
#RES BY 198 kHzZ SURM 4100 LU~ SUP 270 mear

13:2% MAY 15, ZB@1
MKR 2.148 GHz
Z2@.8 dBm ﬂﬁTTEN 3@ dB PG -10.8 d& ~35.97 d&m

T 2.%0@ BHz STDP iB 808 8Hz

#RES BW 1992 kH=z #SUEBH 109 kHz SHP 2.1 ses
14134 MAY 18, 2081

MKR 22.98 GHz
2@.0 dBm #ATTEN 38 dB PG -19.0 dB -26.70 dBm

............ AR ErAREETAEEETmmmhAARSARTASEEREA T AGALAALESERET AT P m— Ry mrmmsEaswrniamiiaspsannveen

STOP 25. BG GHz

#UBHW 180 kHE SKP 4.5 180
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Figure 6.3(c).
Antenna conducted
spurious emissions,
high channel.



13:36:54 28 MAY Z@si
e MKR 2.39963 BHz
REF 20.8 dBm #AT 28 dB P68 -20.90 dB ~-32.47 dBm

PEAK

dBm

va SB
sC FC
CORR

| N— e
LU rFAa A& M-

CENTER 2.447%% GhZ AN So.dB MRz
#RES BM 100 LHw BUGKN 900 kH= CGHP 22+8 wmesac

13:39:144 28 MAY 2001
MKR 2.483

REF 28.8 dBwm #AT 20 dB F& -28.8 4B -41.
FERK . : - : ; . .

W~y

dBm

VA 5B
5C FC
CORR

CENTER 2.46E20 GHz SFAH EB@&.8@ MHz
#RES BW 100 kH2 #VBHW 398 kHz SWUF 28.8 msec

Figure 6.4. Band-edge behavior at bottom and top ot the band.
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14138122 MAY 15, 2081

MKR 2.41866 B8Hz

REF 298.8 dBm #AVYTEN 28 dB PG -12.@ 4B 11 .79 dBm
FEAK

CENTER 2.41708 8Hr SPﬁN io. GB MHz

#FES BN 188 kH=x #VBHW 192 kH=z SHWP 20 miec

14:28:25 MAY 15, 2081

REF 28.8 dBm #ATTEH 3@ dP PG -10.8 dB -4.5

PEAK

Va SB
CORR

MKR 2.418771

«n
a
ox

..................................................................................................
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CENTER 2. 4136586 GHz SPﬂN 3009. B kHz
#RES BW 2.8 kHzx #VBMW 10@ kHz #SWF 180 sec

14:4B:12 MAY 15, 2881

REF 20.8 dBm #ATTEN 30 dB PG -10.0 dB -.37 dB

PERK
LOG

MKR & 9.8 kHz

va se

B R e e e D

CORR

CENTE® F.4{8EERE gHE T N e e W
$RES 1.0 kHz RVUBW 100 kHz #SUP 320 msec

Figure 6.5(a). Spectral Density (low channel);

(top) Spectrum Scan, (mid) Spectral Density, (bottom) Line Spacing.
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14142169 MAY 45, 28561
REF 30.0 dBm ﬁﬁTTEH 3@ dP PG -190.8 dB 12.25 dBm
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<
[y ly
X
O m

MKRE 2.43868 GHz

z SPRH l1@.88 MHz
Hz #VBMW 109 kHz #SHP 280 msep

141481091 MAY 15, 2001

MKR 2.4387783 GHzx

REF 20.0 dBm #ATTEN 30 dB PG -108.8 48 ~4.31 dBa

PEAK

LoG
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..................................................................................................

VA SB
CORR
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................ - P VO

CEMTER 2.4986750@ BHz SPAN 308, B kHZ
#RES BW 3.8 kH=zx #VBW 100 kH=z #GUP 10@ se0

14:61:53 HAY 18, 2881

REF 38.2 dBm #ATYEN 38 dB PEG —13 9 db -.62 dB

FERK
LoG
i@
4B/

VA SB

8C FC
CORR

CENTER 2 433??63 OHzx SPAN 1856.8 kHr

MKR a 4.5 kHz

Bk 4.9 kids= #VEBNH 400 ks WGLUF 02 meas

Figure 6.5(b). Spectral Density (mid channel);

(top) Spectrum Scan, (mid) Spectral Density, (bottom) Line Spacing.
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14:54:52 MAY 1%. 2001

REF 20.6 dBm WATTEN 30 4B PG -10.0 4B 18.94 4dBm
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CORR
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...................................................................................................
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CENTER 2.4579%4 BHz SPﬁN id,. GB MHz
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CENTER 2. 45?90 BHz SPﬂN 18.09 MHz
#RES BW 2.0 kHz SVBW 1080 kHz #SHP 100 3zec

141595128 MAY 15, 20801
REF 38.8 dBm #ATTEN 36 dB PGB -1P.0 dB .39 dB ”

PEAK
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i@

aB ¢
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Figure 6.5(c). Spectral Density (high channel);

(top) Spectrum Scan, (mid) Spectral Density, (bottom) Line Spacing.
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