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Ensuring the Health of Your Site’s Receive Antenna 

Reliable communication depends equally on transmit and receive performance, yet the receive antenna 
path often remains unmonitored. Traditional verification requires disconnecting the feedline, introducing 
service interruption and potential wear on connectors. For remote sites and critical-communications 
systems, this creates a significant operational risk: receive-side issues may go undetected until end users 
report reduced coverage or degraded audio. 

This application note explains the challenges of monitoring receive antennas across common site 
configurations and introduces a continuous, in-line approach that eliminates downtime and provides early 
detection of feedline and antenna degradation. 

 
Who Should Read This 
This application note is intended for RF system 
managers, technicians, and network engineers 
responsible for maintaining public safety, utility, 
and critical communications systems. These users 
often manage multiple remote sites where 
periodic manual testing is impractical. The Bird 
4046E Receive Antenna Monitor provides 
continuous visibility into receive path 
performance without requiring a site visit. 

 

Background: Traditional Antenna 
Measurement Methods 

While the goal of any radio frequency (RF) 
transmission site is to ensure continued reliable 
communication among all its users, the actual layout 
of these sites may vary broadly. Historically, antenna 
health can be assessed by way of monitoring the 
forward and reflected power in a system then 
calculating the return loss or voltage standing wave 
ratio (VSWR). Comparing this calculated value against 
both accepted standard levels and historical data can 
help to establish baseline performance and provide 
insight about the overall health of the antenna over 
the life of its installation.  

In some cases, however, the site requirements may 
call for the transmission antenna to operate  

 

 

independently of the receive antenna, effectively 
removing the possibility of making the power 
measurements on the receive side. This presents a 
challenge to the site maintenance crew who must now 
consider the performance of the receive antenna 
while leaving all connections in place and not 
requiring a technician to schedule regular visits to the 
site just to measure the return loss.  

This application note will share antenna performance 
expectations, and the typical devices used to 
characterize them. This will be followed by presenting 
three common site configurations where antennas are 
used for transmission and reception with the last 
helping to illustrate the problem to solve. This paper 
concludes with how the Bird 4046E Receive Antenna 
Line Monitor can help address the problem and 
perform the required measurements.  

 

Antenna Performance Expectations 

Return loss measures indicate how well an antenna is 
matched to the transmission line to which it is 
connected and is represented by the S11 (S-parameter) 
measurement made with a vector network analyzer 
(see Figure 1). The vector network analyzer (VNA) 
sources an incident signal and measures the reflected 
signal to compute return loss or VSWR. Return loss 
values typically lower than -14 dB (or a VSWR of less 
than 12.4:1) indicate an acceptable match, meaning 
that little power is lost and more of the available 
power is transferred to and from the antenna.  

https://birdrf.com/Products/Test%20and%20Measurement/RF-Power-Monitors/Ethernet-Power-Sensors/4042E-PTT-Channel-Power-Sensor.aspx
https://birdrf.com/Products/Test%20and%20Measurement/RF-Power-Monitors/Ethernet-Power-Sensors/4042E-PTT-Channel-Power-Sensor.aspx
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It is more common for site technicians to perform 
routine maintenance with a cable and antenna 
analyzer, which limits the broad features set of a VNA 
to just providing return loss or VSWR readings along 
with the ability to graphically display the results and 
measurement data (Figure 2).  
 

 

However, using either a VNA or cable and antenna 
analyzer requires the technician to disconnect the 
antenna to perform the measurements, potentially 
disrupting service and contributing to the wear and 
strain of cables and connectors.  

Overview of Different Site 
Configurations 

To help frame the need for a unique way to monitor 
the health of an independent receive antenna, the 
following three site examples are provided. 

 
Single Antenna, Same Transmit and Receive 
Frequency 

Consider the case where a digital selective calling 
(DSC) marine radio is being used and transmission 
and reception take place on a shared frequency (of 
156.525 MHz) through the same antenna. A block 
diagram of this is shown in Figure 3. 

 

 

 

When the radio is keyed up, the transmission passes 
first through the filter, a transmit (TX) power sensor, 
then on to the antenna. The TX power sensor will 
monitor forward and reflected power and calculate 
the return loss. This type of sensor is often able to 
measure from tens up to hundreds of watts and 
allows the operator to access those measurements 
from a remote, network-connected interface. This 
same sensor may be configured with conditional 
alarming where, if a certain threshold is crossed – 
for instance, excessive VSWR due to damage of 
either the transmission line or the antenna – then 
an outside source can be issued a notification of 
that condition.  
 

Single Antenna for Multi-channel Radio 
System, Different Transmit and Receive 
Frequencies 

Figure 4 shows the use of multiple channels in 
separate transmit and receive (RX) groups with a 
duplexer helping to isolate the signals into two 
distinct bands. The opposing side of the duplexer 
shows a common path between the TX and RX 

Figure 1: A vector network analyzer can be used to measure return 
loss or VSWR and help indicate the health of an antenna. The VNA 
source sweeps a series of signals across a frequency range, applied at 
the device under test (DUT) input – the antenna) - and measures the 
reflected response, then calculates the result.  

Figure 2: A cable and antenna analyzer can be used to 
measure the return loss and VSWR characteristics of an 
antenna.  

Figure 3: Block diagram of a configuration for a DSC marine radio 
which can monitor the health of the antenna by way of a transmit 
power sensor. 
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signals that lead out to the antenna. Again, the TX 
power sensor is placed in the transmission line to 
provide constant insight into the health of the 
transmission line and antenna.  

 

 

Two Antennas, Different Transmit and 
Receive Frequencies with Repeaters 

Now consider the case of a repeater site where the 
transmit and receive paths are isolated and two 
separate antennas are used (Figure 5). As seen in the 
previous two examples, the state of the transmit path 
can be monitored with the TX power sensor. 
Unfortunately, another sensor of this same type 
cannot be used on the receive side. The receive signals 
are significantly lower in power, about -73 dBm (or 
close to fifty picowatts), and below the detection 
capability of the TX power sensor. Therefore, a new 
method for convenient and periodic measurement of 
the receive antenna is required.  
 

 

Proposal to Monitor the Receive Antenna 

One option for verifying the quality of the antenna 
match (Figure 6) is to establish an in-line switched 
reflectometer device that: 

• Temporarily breaks the connection between the 
antenna and the base station or repeater 

• Switches in a source test signal to the antenna at 
one or more frequency points 

• Measures the antenna response signal at each 
point 

• Computes the return loss at each point 
 

 

A technician might first qualify the installation of the 
receive antenna monitor by using a cable/antenna 
analyzer or VNA to sweep the line and determine 
return loss at different points, such as those with the 
greatest loss values, much like what is seen in Figure 
7.  

 

 

 

 

 

 

 

 
Figure 5: With the transmit and receive sides isolated, 
there is no longer a means for monitoring the health of 
the receive antenna.  

Figure 7: Sweeping 800-930 MHz on an antenna designed for use at 
public safety sites with measurement markers set at the points with 
the greatest return loss. To be used as a reference in comparison to 
measurements taken by the installed sensor.  

Figure 4: Block diagram of a site configuration where groups of 
transmit and receive radios share the transmission line and 
antenna while being monitored by transmit power sensor. 

Figure 6: The 4046E receive antenna monitor briefly switches in its 
test signal to measure the antenna return loss at select frequencies.  
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With the receive antenna monitor placed in line with 
the sensor, the technician can then log into the 
sensor’s embedded web interface and configure 
matching measurement points, specifying names, 
frequencies, and tolerances for each (Figure 8). 

 

Measurements are then made at a determined time 
(like when the repeater is least likely to be used or 
accessed) and interval and presented in the web 
interface (Figure 9).  

 

A comparison of the receive monitor’s measurement 
points to those of the initial analyzer sweep shows a 
difference at the 820.9 MHz frequency point. While 
the value itself is still quite good in comparison to 
general expectations for antenna match (-14 dB), it 
might function as a queue that something has 

changed and could be cause for concern. In this case, 
because the technician defined the expected value of -
37 dB with limits around this point of +/-2 dB, an 
alarm is generated and presented in the sensor’s user 
interface.  

 

The technician cannot be expected to remain on site 
to regularly monitor the antenna conditions with their 
laptop and web browser – they need to move on to 
their next job. Fortunately, the sensor can be 
configured to issue alarms to a known SNMP 
management system where they can be handled when 
they occur (Figure 11a & 11b).  

 

 

 

 

Figure 8: Example of complementary measurement points 
configured at the receive monitor that overlap with the points of 
interest determined by the line sweep.  

Figure 9: The operator can determine the time and interval at 
which the return loss measurements are made to ensure no 
disruption to service.  

One point deviates a bit more than expected in comparison to the 
reference sweep shown in Figure 7.  

Figure 11: A. (top) The sensor can be configured for SNMP v2c 
or v3 traps to be sent to alarm management software running 
on a remote system.  

B.(bottom) Alarms are received by the management software 
with brief details on the problem, the IP address of the sensor 
the alarm originated from, and when that alarm occurred.  

Figure 10: Return loss alarm conditions are reflected in the Status 
view of the sensor’s web interface.  
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Summary  

The goal of any RF transmission site is to ensure 
reliable, continuous communications to all users of its 
frequency bands. Doing so requires that all antennas 
be in good working condition. While testing of an 
antenna can be accomplished by way of determining 
return loss from forward and reflected power from 
the transmitter (using a directional power sensor like 
the Bird 4042E or 4043E), there are many sites where 
this is not possible due to the use of independent 
transmit and receive antennas. While a technician 
could be dispatched to a remote site and use a cable 
and antenna analyzer like the SiteHawk model SK-
4500-TC to verify the match of the antenna, this would 
involve disconnecting the antenna for some extended 
time and disrupting service.  

To address this challenge, Bird proposes installing the 
4046E RX Antenna Monitor between the antenna and 
receiver. This sensor can be configured to perform 
routine return loss measurements at intervals during 
low system usage, with the operation most often 
lasting less than one second. The sensor helps to avoid 
the need for constant oversight and can be configured 
to issue alarm conditions over a network connection 
using SNMP, calling attention to a failure only when a 
problem is evident.  

Conclusion 

Continuous insight into receive-path performance is 
essential for maintaining reliable communications, 
especially at remote or mission-critical sites. 
Traditional verification methods require disconnecting 
the antenna, introducing downtime, and making 
routine checks impractical. By installing the 4046E 
Receive Antenna Monitor between the antenna and 
receiver, technicians gain a non-intrusive way to verify 
return loss, establish baseline performance, and 
receive SNMP alarms when conditions change. 

This proactive monitoring approach helps reduce site 
visits, detect issues early, and preserve consistent 
system performance. For public safety, utilities, and 
other critical-communications networks, maintaining 
receive-path integrity is vital—and continuous 
monitoring ensures problems are caught before they 
impact system reliability. 

 

Learn more about the Bird 4046E 
Receive Antenna Monitor 
Discover specifications, installation details, and 
ordering information to help you implement 
continuous receive-path monitoring at your site. 

Visit…. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://birdrf.com/Products/Test%20and%20Measurement/RF-Power-Monitors/Ethernet-Power-Sensors/4042E-Channel-Power-Sensor.aspx
https://birdrf.com/Products/Test%20and%20Measurement/RF-Power-Monitors/Ethernet-Power-Sensors/4043E-Directional-Power-Sensor.aspx
https://birdrf.com/Products/Analyzers/RF-Cable-Antenna-Testers/SK-4500-TC-SiteHawk-Analyzer.aspx
https://birdrf.com/Products/Analyzers/RF-Cable-Antenna-Testers/SK-4500-TC-SiteHawk-Analyzer.aspx
https://birdrf.com/Products/Test%20and%20Measurement/RF-Power-Monitors/Ethernet-Power-Sensors/4042E-PTT-Channel-Power-Sensor.aspx

