
CROSS-BAND REPEATING

(CBR)

BEFORE THE MEETING ASK ONE PERSON TO SET THEIR HANDHELD RADIO TO 145.530 
MHz SIMPLEX AND ANOTHER TO SET THEIR RADIO ON 433.200 MHz WITH PL 100.0. 
SET THE MOBILE UNIT TO CROSS-BAND THESE FREQUENCIES.

In today’s world Amateur Radio Operators generally purchase an HT (Hand-held 
Transceiver) as their first radio.  In most cases they select a 2 meter/440 Mhz dual band HT 
as the “most bang for the buck.”  Usually the next general purchase is a mobile radio and 
here most select a dual band 2 meter/440 MHz transceiver capable of “cross-band repeat.” 
The cross-banding feature allows the user to cross over from one band to the other.  This 
feature enhances the use of an HT for special event operations.  The HT provides the user 
with mobility and convenience and the link to a mobile transceiver with a more powerful 
signal and better antenna.  The mobile transceiver receives the weaker HT signal on one 
band and “crosses” it to the other band with more signal strength.  Enabling the cross-band 
feature generally requires pressing several buttons since it is a “secondary function.”

This nifty feature, although a real help in a number of communications situations, is 
not entirely without its problems.  Some points to consider when setting-up and using the 
cross-band feature are:

• Choose your frequencies with care.  Refer to the band plan for each frequency.  This 
can be found in the front of the ARRL Repeater Directory.  The choice of the 2 meter 
frequency is usually made by the event coordinator.

• When choosing the secondary frequency, usually a 440 MHz frequency, refer to the 70 
cm. band plan.  The 433 to 435 MHz frequency range is set aside for auxiliary and 
repeater links.  Some units will not tune this low, so check your unit.  A PL tone should 
be used to ensure that you don’t interfere with other users of this frequency and they 
don’t interfere with you.  Set the cross-banding unit in the full decode mode and the 
transmitting unit for PL encode as standard.

• In a simplex net condition the cross-band feature can be fully utilized.  In this case the 
cross-banding transceiver is set for full transmit and receive on both sides.  In this 
mode you transmit on 440 MHz between your HT and the cross-banding transceiver 



and it translates or crosses your signal to 2 meters.  Use of a PL tone on 440 MHz is a 
must.

• When the net control is using a repeater, a slightly different method of cross-banding 
is used.  In this case the cross-banding transceiver 2 meter band is set in simplex mode 
on the repeaters 2 meter input frequency.  Its 440 MHz band is set to receive on the 
HT’s transmit frequency.  The HT, in this case, a dual band unit, is set to receive the 2 
meter repeater’s output signal and transmit on its 440 MHz side to the cross-banding 
transceiver.  Again the use of a PL tone on 440 MHz is encouraged.  This set-up 
overcomes a latch-up problem that can occur with repeaters with long squelch tails.

• The time out timer on the cross-banding transceiver should be set to “on” with a three 
minute time out.  Also remember the IDing requirements and the rules governing 
radio control below 220 MHz.  Refer to sections 97.119(a) and 97.201 of the FCC’s 
amateur radio rules for details.  The tough issue here is meeting the ID requirements 
of section 97.119(a).  Generally an HT is not used as a cross-banding unit.  The heat-
sinking and transmit components are not built for this type of operation.

• Most importantly is to test your cross-banding set-up before hand and be aware of it 
salient features.  Testing it out at the “event” is not the proper time.

After covering all of this exactly what am I talking about?

CROSS BAND REPEAT (CBR)

As Amateur Radio Operators, we may find ourselves where we are involved in an 
event or emergency communications where we need to be on a handheld transceiver 
(HT).  However, depending on location and circumstances, we may not be able to 
communicate with fellow ham operators either via simplex between HTs or from our Ht 
with one of the local repeaters.  Another situation may be that some people may be on 
one band, but not all people can be on that band.  This is where cross-band repeat (CBR) 
with a mobile VHF/UHF rig comes in handy.

WHEN IS IT USEFUL?

• Operating in a remote location with HTs and HTs are out of regular repeater range, 
but mobile rig is within range.



• Operating using an HT in a location that you do not have or cannot setup a mobile rig 
(another part of your house, a restaurant or office building)

• Operating in a group using HTs outside of normal repeater range (search/rescue, 
disaster, emergency)

• Having group simplex HT operations on UHF band and some HTs are single-band VHF 
only (reverse is also true)

There are three different modes of cross-band operation that will not be covered here 
today other than to mention them.  They are; 1) Full Duplex, 2) Half Duplex, and (3) Simplex.

I do want to cover a few Do’s and Don’ts;

□ Do be aware of CBR mobile duty cycle.  You don’t want to burn up radios.

□ Do check with repeater trustee when involving a regular repeater.

□ Do ID regularly and CBR mobile control operator must be nearby

□ DO NOT attempt in-band repeat or CBR mobile

□ DO NOT use National Simplex Call frequencies

• VHF; 146.520 or UHF; 446.000

□ Do use CBR simplex range (UHF) or unused simplex (VHF) in Band Plan.

Earlier I asked two people to set their radios, one to VHF 145.530 MHz 
Simplex and one to set their radio on UHF 447.800 MHz Simplex.  I have this 
mobile unit set to cross-band.  If either unit transmits the other unit will hear 
and be able to respond without changing their radios.

LEGAL CONSIDERATIONS

Before setting up a cross-band repeater capability, make sure you are 
familiar with the FCC regulations which govern repeaters and “remote bases.” 
To make these operations fully compliant with the FCC regulations, there are a 
few points which need to be considered.  Two of the major requirements are:



Station Control

The FCC requires that a repeater be under the control of an operator who 
controls the repeater and can intervene in the event of a problem.  Control can 
either be local (i.e., “the use of a control operator who directly manipulates the 
operating adjustments in the station to achieve compliance with the FCC rules”) 
or remote (“the use of a control operator who indirectly manipulates the 
operating adjustments in the station through a control link to achieve compliance 
with FCC rules”).

In the scenario we have here the user is within close proximity of the CBR 
and able to directly monitor and control it.  In this case, the CBR would be 
considered locally-controlled, satisfying the station control requirements.

Station identification

An unattended station needs to be identified on all frequencies on which it 
transmits.  When the user identifies on the UHF uplink, the CBR is also 
identifying on the VHF side.  However, many radios do not have the capability in 
CBR mode to identify on the UHF downlink (transmit) side (or the VHF side for 
that matter).  Additionally, when another operator transmits on the UHF uplink, 
the CBR won’t be correctly identified on the VHF side either.  So, depending on 
your radio, some sort of add-on device for automatic identification may be 
required for full FCC compliance.


