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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.
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The sixth antenna included in their application, the DWC patch, already has a nonstandard
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.



FCC ID:  HSW-2410M



FCC ID:  HSW-2410M



FCC ID:  HSW-2410M



FCC ID:  HSW-2410M



FCC ID:  HSW-2410M

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



FCC ID:  HSW-2410M

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


