
February 21, 2001

Mr. Mark Tucker
Cirronet Corporation
5375 Oakbrook Parkway
Norcross, GA  30093

Dear Mr. Tucker:

Enclosed please find Cirronet Corporation’s file copy of the Part 15 Class II Permissive
Change Application for the WIT2410 Transceiver.

Cirronet Corporation should expect to receive a certification grant for this product within the
next 7-8 weeks.

If you have any questions, please don't hesitate to call. Thank you for your business.

Sincerely,

Timothy R. Johnson
NARTE Certified EMC Engineer
No. EMC-002205-NE
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GENERAL INFORMATION
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GENERAL INFORMATION

1.1 Product Description

The Equipment Under Test (EUT) is a Cirronet Corporation, Model WIT2410 modular 2.4
GHz spread spectrum modular transceiver. 

The EUT was originally approved for use with one of seven different antennas.  The EUT
was previously approved under FCC ID:  HSW-2410M by the FCC on 10/6/99.  Cirronet
Corporation desires to add an additional 5 antennas to their original grant of certification.
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1.2 Related Submittal(s)/Grant(s)

The EUT was been previously approved under FCC ID:  HSW-2410M by the FCC on
10/6/99.

Additionally, the transceiver presented in this report will be used with other like
transceivers.
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SECTION 2

TESTS AND MEASUREMENTS
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TEST AND MEASUREMENTS

2.1 Configuration of Tested System

The sample was tested per ANSI C63.4, Methods of Measurement from Low-Voltage
Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz (1992).  Conducted
and radiated emissions data were taken with the test receiver or spectrum analyzer's
resolution bandwidth adjusted to 9 kHz and 120 kHz, respectively.  All measurements are
peak unless stated otherwise.  The video filter associated with the spectrum analyzer was
off throughout the evaluation process. Interconnecting cables were manipulated as
necessary to maximize emissions.  Interconnecting cables were manipulated as necessary
to maximize emissions. A block diagram of the tested system is shown in Figure 1. Test
configuration photographs for spurious and fundamental emissions are shown in Figure 2.

The sample used for testing was received by U.S. Technologies on January 17, 2001 in
good condition.

The EUT was originally approved for use with one of seven different antennas.  The EUT
was previously approved under FCC ID:  HSW-2410M by the FCC on 10/6/99.  Cirronet
Corporation desires to add an additional 5 antennas to their original grant of certification.
Since the EUT has been previously tested and approved, only the spurious emissions test
has been repeated.  Additionally, since Cirronet Corporation desires to add two parabolic
dish antennas (+18 dBi and +24 dBi), only the highest gain model was selected for test
(+24 dBi). 

2.2 Test Facility

Testing was performed at US Tech's measurement facility at 3505 Francis Circle,
Alpharetta, GA.  This site has been fully described and submitted to the FCC, and accepted
in their letter marked 31040/SIT. Additionally this site has also been fully described and
submitted to Industry Canada (IC), and has been approved under file number IC2982.

2.3 Test Equipment

Table 2 describes test equipment used to evaluate this product.

2.4 Modifications

No modifications were made by US Tech, to bring the EUT into compliance with FCC Part
15, Class B Limits for the transmitter portion of the EUT.
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FIGURE 1
TEST CONFIGURATION

EUT
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Controller

AC
Adapter

Laptop
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6’S

6’  U
120 VAC 60 Hz

1 m U

Varied from
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Test Date: February 4, 2001
UST Project: 01-0057
Customer: Cirronet Corporation
Model: WIT2410

FIGURE 2a

Photograph(s) for Spurious Emissions (2.5 dBi Vehicle Mount)
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Test Date: February 4, 2001
UST Project: 01-0057
Customer: Cirronet Corporation
Model: WIT2410

FIGURE 2b

Photograph(s) for Spurious Emissions (9 dBi Corner Reflector)
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Test Date: February 4, 2001
UST Project: 01-0057
Customer: Cirronet Corporation
Model: WIT2410

FIGURE 2c

Photograph(s) for Spurious Emissions (5 dBi Whip)
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Test Date: February 4, 2001
UST Project: 01-0057
Customer: Cirronet Corporation
Model: WIT2410

FIGURE 2d

Photograph(s) for Spurious Emissions (24 dBi Parabolic Dish)
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 TABLE 1

Test Date: February 4, 2001
UST Project: 01-0057
Customer: Cirronet Corporation
Model: WIT 2410M
          

EUT and Peripherals

PERIPHERAL
MANU.

MODEL
NUMBER

SERIAL
NUMBER

FCC ID: CABLES
P/D

(EUT)
Cirronet
Corporation

WIT 2410M 008517 HSW-2410M 1 m U

Antenna
Various, see
antenna
descriptions

None Varied from 0.2
to 1 m S

AC Adapter
Volgen

SPU10R-1 None None 6’ U
120 VAC 60 Hz
Direct Plug-in

Controller
Cirronet
Corporation

None None None 6’ S

Laptop
Computer
Toshiba

Satelite Pro
T2155CDS

09543879 CJ6UK323 6’ U
120 VAC Hz
Power Cord
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TABLE 2
TEST INSTRUMENTS

TYPE MANUFACTURER MODEL SN.

SPECTRUM ANALYZER HEWLETT-PACKARD 8593E 3205A00124

SPECTRUM ANALYZER HEWLETT-PACKARD 8558B 2332A09900

S A DISPLAY HEWLETT-PACKARD 853A 2404A02387

COMB GENERATOR HEWLETT-PACKARD 8406A 1632A01519

RF PREAMP HEWLETT-PACKARD 8447D 1937A03355

RF PREAMP HEWLETT-PACKARD 8449B 3008A00480

HORN ANTENNA EMCO 3115 3723

HORN ANTENNA EMCO 3116 9505-2255

BICONICAL ANTENNA EMCO 3110 9307-1431

LOG PERIODIC
ANTENNA

EMCO 3146 9110-3600

BILOG CHASE CBL6112A 2238

LISN SOLAR ELE. 8012 865577

LISN SOLAR ELE. 8028 910494

LISN SOLAR ELE. 8028 910495

THERMOMETER FLUKE 52 5215250

MULTIMETER FLUKE 85 53710469

FUNCTION
GENERATOR

TEKTRONIX CFG250 CFG250TW1505
9

PLOTTER HEWLETT-PACKARD 7475A 2325A65394
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2.5 Antenna Description  (Paragraph 15.203)

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator
shall be considered sufficient to comply with the provisions of this section.

Previously Approved Antennas as Listed in Original Submital

Cirronet Corporation will sell the WIT2410 with one of the following antennas.

MANUFACTURER TYPE OF ANTENNA MODEL GAIN dB
Type of

Connector

ACE Dipole ACE-2400NF 2 dBi Reverse SMA to
MMCX via
adapter cable

Cushcraft Yagi PC2415-RTNF 15 dBi
Reverse TNC to
MMCX via
adapter cable

Mobile Mark Omni-Directional OD6-2400-RTNC 6 dBi
Reverse TNC to
MMCX via
adapter cable

Mobile Mark Omni-Directional OD12-2400PTA-RTNC 12 dBi
Reverse TNC to
MMCX via
adapter cable

Mobile Mark Corner Reflector SCR14-2400PTA-RTNC 14 dBi
Reverse TNC to
MMCX via
adapter cable

Mobile Mark Patch P7-2400RTNC 7 dBi Reverse SMA to
MMCX via
adapter cable

Cirronet Corporation. Patch PA2410 Appx. 3 dBi
Non-standard
MMCX

To ensure compliance with 15.203, Cirronet Corporation attachs reverse-sex TNC
connectors to the 15dBi Yagi, the 14dBi corner reflector, and the 9dBi and 12dBi omni-
directional. The 2dBi dipole is fitted with a reverse sex SMA as the TNC is too large to fit
onto the antenna body. 

Cirronet Corporation. has arranged for the manufacturers of the 14 dBi corner reflector, the
15 dBi Yagi, the 6 dBi and 12 dBi omni-directional antennas to provide reverse-sex TNC
connectors for these antennas.  They have also arranged with the manufacturer of the 2dBi
dipole to place a reverse sex SMA connector on that antenna. OEM customers wanting to
use one of these antennas in their product will first need to obtain a special part number
from Cirronet Corporation to give to the antenna manufacturer. The manufacturer, upon
receipt of this number, will know to attach the reverse-sex TNC connector (or SMA in the
case of the dipole) to the end of the antenna cable before shipping.

The customer then purchases an adapter cable from Cirronet Corporation that will connect
the MMCX port on the module to the reverse-sex connector on the antenna. No other type
of commercially available antenna will attach to this reverse-sex TNC (or SMA for the case
of the dipole). Given the nonstandard nature of the interconnect between module and
antenna and the difficulty involved in circumventing that connection, Cirronet Corporation
feel that  this procedure meets the requirements called out in 15.203.

The sixth antenna included in their application, the DWC patch, already has a nonstandard
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MMCX mating connector attached to it. It cannot be connected to anything else but a
MMCX connector. No adapter cable is needed when using this antenna – the antenna
snaps directly to the module. Cirronet Corporation has no official data sheet for this
antenna. Lab measurements show an approximate antenna gain of 3 dBi for the device.

New Additional Antennas

Cirronet Corporation will sell the WIT2410 with one of the following antennas.

MANUFACTURER TYPE OF ANTENNA MODEL GAIN dB
Type of

Connector

Mobile Mark Vehicle Mount RM3-2400-RTNC 2.5 dBi Reverse TNC to
MMCX via
adapter cable

Mobile Mark Corner Reflector SCR9-2400-RN 9 dBi Reverse N to
MMCX via
adapter cable

MaxRad Whip MUF24005-RTNC 5 dBi
Reverse TNC to
MMCX via
adapter cable

Andrews Parabolic Dish 26T-2400 A 24 dBi
Reverse N to
MMCX via
adapter cable

Andrews Parabolic Dish 18T-2400 A 18 dBi Reverse N to
MMCX via
adapter cable

*For more specific antenna specifications, please see the following pages.

To ensure compliance with 15.203, Cirronet Corporation proposes to attach reverse-sex
TNC connectors to the 2.5 dBi vehicle mount and the 5 dBi whip antennas. The 2 parabolic
dish antennas and the corner reflector will be fitted with a reverse N connector.  Cirronet
Corporation has arranged for the manufacturers of these antennas to provide non-standard
connectors for these antennas.  OEM customers wanting to use one of these antennas in
their product will first need to obtain a special part number from Cirronet Corporation to give
to the antenna manufacturer. The manufacturer, upon receipt of this number, will know to
attach the non-standard connector to the end of the antenna before shipping.

The customer then purchases an adapter cable from Cirronet Corporation that will connect
the MMCX port on our module to the non-standard connector on the antenna.  Given the
nonstandard nature of the interconnect between module and antenna and the difficulty
involved in circumventing that connection, Cirronet Corporation believes that this procedure
meets the requirements called out in 15.203.
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2.6 Peak Radiated Spurious Emission in the Frequency Range 30-25000 MHz (FCC
Section 15.247(c))

The EUT was hop-stopped and when possible placed into a continuous transmit mode of
operation.  A preliminary scan was performed on the EUT to determine frequencies that
were caused by the transmitter portion of the product.  Significant emissions that fell within
restricted bands were then measured on an OAT’s site.  Radiated measurements below
1 GHz were tested with a RBW = 120 kHz.  Radiated measurements above 1 GHz were
measured using a RBW = VBW = 1 MHz.  The results of peak radiated spurious emissions
falling within restricted bands are given in Table 3a –3d and Figure 5a – Figure 5x.
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Table 3a. PEAK RADIATED SPURIOUS EMISSIONS (Low)
 Mobile Mark 2.5 dBi Vehicle Mount Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.803 -56.95 33.9 34.5 3.4 508.1 5000.0

7.205 -46.79 33.7 37.4 4.7 2689.1 5000.0

Table 3a.  PEAK RADIATED SPURIOUS EMISSIONS (Middle)
Mobile Mark 2.5 dBi Vehicle Mount Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.871 -60.12 33.9 34.7 3.4 361.7 5000.0

7.307 -50.89 33.7 37.4 4.7 1685.2 5000.0

Table 3a. PEAK RADIATED SPURIOUS EMISSIONS (High)
Mobile Mark 2.5 dBi Vehicle Mount Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.939 -55.86 33.9 34.9 3.5 605.7 5000.0

7.410 -45.66 33.7 37.5 4.7 3091.7 5000.0
* - Data corrected by 1 dB for loss of high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-56.95 – 33.9 + 34.9 + 3.5 + 107)/20) = 508.1
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Sam Wismer               
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Table 3b. PEAK RADIATED SPURIOUS EMISSIONS (Low)
Mobile Mark 9 dBi Corner Reflector Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.803 -56.71 33.9 34.5 3.4 522.4 5000.0

7.205 -50.35 33.7 37.4 4.7 1784.8 5000.0

Table 3b.  PEAK RADIATED SPURIOUS EMISSIONS (Middle)
Mobile Mark 9 dBi Corner Reflector Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.871 -59.69 33.9 34.7 3.4 380.1 5000.0

7.307 -51.52 33.7 37.4 4.7 1567.3 5000.0

Table 3b. PEAK RADIATED SPURIOUS EMISSIONS (High)
Mobile Mark 9 dBi Corner Reflector Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.939 -53.55 33.9 34.9 3.5 790.2 5000.0

7.410 -46.97 33.7 37.5 4.7 2658.9 5000.0
* - Data corrected by 1 dB for loss of high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-56.71- 33.9 + 34.5 + 3.4 + 107)/20) = 522.4
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Sam Wismer               
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Table 3c.  PEAK RADIATED SPURIOUS EMISSIONS (Low)
MaxRad 5 dBi Whip Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.803 -56.66 33.9 34.5 3.4 525.4 5000.0

7.205 -48.72 33.7 37.4 4.7 2153.3 5000.0

Table 3c.  PEAK RADIATED SPURIOUS EMISSIONS (Middle)
MaxRad 5 dBi Whip Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.871 -59.31 33.9 34.7 3.4 397.1 5000.0

7.307 -53.16 33.7 37.4 4.7 1297.6 5000.0

Table 3c. PEAK RADIATED SPURIOUS EMISSIONS (High)
MaxRad 5 dBi Whip Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.939 -55.33 33.9 34.9 3.5 629.1 5000.0

7.410 -47.53 33.7 37.5 4.7 2492.9 5000.0
* - Data corrected by 1 dB for loss of high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-56.66 - 33.9 + 34.5 + 3.4 + 107)/20) = 525.4
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Sam Wismer               
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Table 3d.  PEAK RADIATED SPURIOUS EMISSIONS (Low)
Andrews 24 dBi Parabolic Dish Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.803 -60.44 33.9 34.5 3.4 340.0 5000.0

7.205 -50.98 33.7 37.4 4.7 1660.0 5000.0

Table 3d.  PEAK RADIATED SPURIOUS EMISSIONS (Middle)
Andrews 24 dBi Parabolic Dish Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.871 -63.16 33.9 34.7 3.4 254.9 5000.0

7.307 -51.75 33.7 37.4 4.7 1526.3 5000.0

Table 3d. PEAK RADIATED SPURIOUS EMISSIONS (High)
Andrews 24 dBi Parabolic Dish Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.939 -49.74 33.9 34.9 3.5 1225.3 5000.0

7.410 -45.23 33.7 37.5 4.7 3248.6 5000.0
* - Data corrected by 1 dB for loss of high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-60.44 - 33.9 + 34.5 + 3.4 + 107)/20) = 340.0
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Sam Wismer               
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Figure 3a
Peak Radiated Spurious Emission 15.247(c) Low – Mobile Mark 2.5 dBi Vehicle Mount
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Figure 3b
Peak Radiated Spurious Emission 15.247(c) Low – Mobile Mark 2.5 dBi Vehicle Mount
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Figure 3c
Peak Radiated Spurious Emission 15.247(c) Mid – Mobile Mark 2.5 dBi Vehicle Mount
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Figure 3d
Peak Radiated Spurious Emission 15.247(c) Mid – Mobile Mark 2.5 dBi Vehicle Mount
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Figure 3e
Peak Radiated Spurious Emission 15.247(c) High– Mobile Mark 2.5 dBi Vehicle Mount
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Figure 3f
Peak Radiated Spurious Emission 15.247(c) High– Mobile Mark 2.5 dBi Vehicle Mount
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Figure 3g
Peak Radiated Spurious Emission 15.247(c) Low – Mobile Mark 9 dBi Corner Reflector
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Figure 3h
Peak Radiated Spurious Emission 15.247(c) Low – Mobile Mark 9 dBi Corner Reflector
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Figure 3i
Peak Radiated Spurious Emission 15.247(c) Mid – Mobile Mark 9 dBi Corner Reflector
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Figure 3j
Peak Radiated Spurious Emission 15.247(c) Mid – Mobile Mark 9 dBi Corner Reflector
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Figure 3k
Peak Radiated Spurious Emission 15.247(c) High– Mobile Mark 9 dBi Corner Reflector
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Figure 3l
Peak Radiated Spurious Emission 15.247(c) High– Mobile Mark 9 dBi Corner Reflector
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Figure 3m
Peak Radiated Spurious Emission 15.247(c) Low – MaxRad 5 dBi Whip
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Figure 3n
Peak Radiated Spurious Emission 15.247(c) Low – MaxRad 5 dBi Whip \
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Figure 3o
Peak Radiated Spurious Emission 15.247(c) Mid – MaxRad 5 dBi Whip
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Figure 3p
Peak Radiated Spurious Emission 15.247(c) Mid – MaxRad 5 dBi Whip
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Figure 3q
Peak Radiated Spurious Emission 15.247(c) High – MaxRad 5 dBi Whip
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Figure 3r
Peak Radiated Spurious Emission 15.247(c) High – MaxRad 5 dBi Whip



FCC ID:  HSW-2410M

Figure 3s
Peak Radiated Spurious Emission 15.247(c) Low – Andrews 24 dBi Parabolic Dish
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Figure 3t
Peak Radiated Spurious Emission 15.247(c) Low – Andrews 24 dBi Parabolic Dish
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Figure 3u
Peak Radiated Spurious Emission 15.247(c) Mid – Andrews 24 dBi Parabolic Dish
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Figure 3v
Peak Radiated Spurious Emission 15.247(c) Mid – Andrews 24 dBi Parabolic Dish
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Figure 3w
Peak Radiated Spurious Emission 15.247(c) High - Andrews 24 dBi Parabolic Dish
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Figure 3x
Peak Radiated Spurious Emission 15.247(c) High - Andrews 24 dBi Parabolic Dish
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2.7      Average Spurious Emission in the Frequency Range 30 - 25000 MHz (FCC  
Section 15.247(c))

The results of average radiated spurious emissions falling within restricted bands are given
in Table 4a – 4d.  Due to the functionality of the transmitter and the complexity of the test
setup in order to measure worse case duty cycle, Cirronet Corporation provided an
explanation of the worse case duty cycle of the transmitter (provided on the following
pages).
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Worst Case Transmit Duty Cycle for WIT2410

The duty cycle de-rating factor used in the calculation of average radiated limits (per
15.209) is described below. This factor was calculated by first determining the worst
case scenario for system operation - worst case being defined as the scenario when the
WIT2410 would be transmitting the longest period during a dwell. 

This worst case operating scenario is as follows:

1) point-to-point operation
(only two units communicating with one another)

2) data flow is almost completely unidirectional
(that is, one radio is relaying a large amount of data to the other radio with only 
synchronization data being passed back the other direction)

3) The amount of data being fed to the sending radio is exactly portioned out to fit
the maximum packet size allowable (280 bytes). The radio cannot send more
than 280 bytes on a single channel – additional data must be sent on the next
hop.

For this example, a remote unit is transferring a large data file to a base unit.

Maximum transmit time by Remote on a single channel:

= 280 bytes * 8 bits/byte * (1/460.8Kbps) = 4.86ms

The minimum hop duration for this scenario would be 6.94ms. Given that we have 75
channels in our hop set, it takes 521ms to go through the entire hop table and repeat a
transmission on the same channel. Therefore, only 4.86milliseconds worth of data can
be transmitted on a single channel in any 100ms time period.

The transmission duty cycle correction factor is then calculated as:

20 * Log10 (4.86ms/100ms) = -26.3 dB
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Table 4a. AVERAGE RADIATED SPURIOUS EMISSIONS (Low)
Mobile Mark 2.5 dBi Vehicle Mount Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.803 -83.25 33.9 34.5 3.4 24.6 500.0

7.205 -73.09 33.7 37.4 4.7 130.2 500.0

Table 4a. AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
Mobile Mark 2.5 dBi Vehicle Mount Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.871 -86.42 33.9 34.7 3.4 17.5 500.0

7.307 -77.19 33.7 37.4 4.7 81.6 500.0

Table 4a. AVERAGE RADIATED SPURIOUS EMISSIONS (High)
Mobile Mark 2.5 dBi Vehicle Mount Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.939 -82.16 33.9 34.9 3.5 29.3 500.0

7.410 -71.96 33.7 37.5 4.7 149.7 500.0

* - Data corrected by 1 dB for loss of high pass filter and 20 Log10 (4.86ms/100ms) = -26.3 dB

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-83.25 –33.9 + 34.5 + 3.4 + 107)/20) = 24.6
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Sam Wismer  
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Table 4b. AVERAGE RADIATED SPURIOUS EMISSIONS (Low)
Mobile Mark 9 dBi Corner Reflector Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.803 -83.01 33.9 34.5 3.4 25.3 500.0

7.205 -76.65 33.7 37.4 4.7 86.4 500.0

Table 4b.  AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
Mobile Mark 9 dBi Corner Reflector Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.871 -85.99 33.9 34.7 3.4 18.4 500.0

7.307 -77.82 33.7 37.4 4.7 75.9 500.0

Table 4b. AVERAGE RADIATED SPURIOUS EMISSIONS (High)
Mobile Mark 9 dBi Corner Reflector Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.939 -79.78 33.9 34.9 3.5 38.3 500.0

7.410 -73.27 33.7 37.5 4.7 128.7 500.0

* - Data corrected by 1 dB for loss of high pass filter and 20 Log10 (4.86ms/100ms) = -26.3 dB

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-83.01 – 33.9 + 34.5 + 3.4 + 107)/20) = 25.3
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Sam Wismer  
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Table 4c.  AVERAGE SPURIOUS EMISSIONS (Low)
MaxRad 5 dBi Whip Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.803 -82.96 33.9 34.5 3.4 25.4 500.0

7.205 -75.02 33.7 37.4 4.7 104.3 500.0

Table 4c.  AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
MaxRad 5 dBi Whip Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.871 -85.61 33.9 34.7 3.4 19.2 500.0

7.307 -79.46 33.7 37.4 4.7 62.8 500.0

Table 4c. AVERAGE RADIATED SPURIOUS EMISSIONS (High)
MaxRad 5 dBi Whip Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.939 -81.83 33.9 34.9 3.5 30.5 500.0

7.410 -73.83 33.7 37.5 4.7 120.7 500.0

* - Data corrected by 1 dB for loss of high pass filter and 20 Log10 (4.86ms/100ms) = -26.3 dB

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-82.96  - 33.9 + 34.5 + 3.5 + 107)/20) = 25.4
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Sam Wismer  
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Table 4d.  AVERAGE RADIATED SPURIOUS EMISSIONS (Low)
Andrews 24  dBi  Parabolic Dish Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.803 -86.74 33.9 34.5 3.4 16.5 500.0

7.205 -77.28 33.7 37.4 4.7 80.4 500.0

Table 4d.  AVERAGE RADIATED SPURIOUS EMISSIONS (Middle)
Andrews 24  dBi  Parabolic Dish Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@ 3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.871 -89.46 33.9 34.7 3.4 12.3 500.0

7.307 -78.05 33.7 37.4 4.7 73.9 500.0

Table 4d. AVERAGE RADIATED SPURIOUS EMISSIONS (High)
Andrews 24  dBi  Parabolic Dish Antenna

Freq.
(GHz)

Test
Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)

3m

FCC
Limits
(uV/m)

4.939 -76.04 33.9 34.9 3.5 59.3 500.0

7.410 -71.53 33.7 37.5 4.7 157.3 500.0

* - Data corrected by 1 dB for loss of high pass filter and 20 Log10 (4.86ms/100ms) = -26.3 dB

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-86.74 – 33.9 + 34.5 + 3.4 + 107)/20) = 16.5
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Sam Wismer  



FCC ID:  HSW-2410M

SECTION 3

PHOTOGRAPHS
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PHOTOS OF THE TESTED EUT

The following photos are attached:
Photo 1. Antenna, Mobile Mark 2.5 dBi Vehicle Mount (M/N RM3-2400-RTNC)
Photo 2. Antenna, Mobile Mark 9 dBi Corner Reflector (M/N SCR9-2400-RN)
Photo 3. Antenna, MaxRad 5 dBi Whip (M/N MUF24005-RTNC)
Photo 4. Antenna, Andrews 18 dBi Parabolic Dish (M/N 18T-2400 A)
Photo 5. Antenna, Andrews 24 dBi Parabolic Dish (M/N 26T-2400 A)
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Photo 1. Antenna, Mobile Mark 2.5 dBi Vehicle Mount (M/N RM3-2400-RTNC)
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Photo 2. Antenna, Mobile Mark 9 dBi Corner Reflector (M/N SCR9-2400-RN)



FCC ID:  HSW-2410M

Photo 3. Antenna, MaxRad 5 dBi Whip (M/N MUF24005-RTNC)
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Photo 4. Antenna, Andrews 18 dBi Parabolic Dish (M/N 18T-2400 A)
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Photo 5. Antenna, Andrews 24 dBi Parabolic Dish (M/N 26T-2400 A)


