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Radio Registration, Affiliation, and Scanning

Abstract

Scanning on a trunked radio system
operates  differently compared to
conventional scanning, primarily due to
the nature of how trunked systems manage
and allocate frequencies. This whitepaper
will discuss the process of talkgroup
scanning while using the lowa Statewide
Interoperable Communications System
(ISICS) and the importance of tower site
affiliation and system design and
configuration for smooth operation and
effective scanning.
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Introduction

This whitepaper explores the critical processes of radio registration, affiliation, and
scanning within trunked radio systems, focusing on how these functions enable efficient
communication across various tower sites and talkgroups. By detailing the steps involved
in a radio’s interaction with a trunking system—from initial registration and authentication
to the dynamic process of talkgroup affiliation—this document highlights the importance
of these mechanisms in ensuring seamless voice and data transmission. Additionally, it
examines how scanning differs in trunked systems compared to conventional systems,
emphasizing how the system optimizes channel efficiency by routing communications
where they are most needed. Understanding these processes is key to enhancing
operational effectiveness and coordination in mission-critical scenarios.

Reqistration

Registration involves the radio scanning for and locking onto a control channel of the
closest or strongest trunking system site. The radio sends a registration request to the
site, which includes its unique identification number and current status. The site then
authenticates the radio, verifying it against a database to ensure it is authorized to use the
system. Once authenticated, the site acknowledges the registration request, and the radio
is now registered and can proceed to affiliate with a talkgroup.

Affiliation

Affiliation is the process of a radio connecting to and interacting with a trunking system
site. When a radio is powered on or off or the channel is changed, affiliation data is
exchanged, informing the site of the radio’s status and current selected channel. Affiliation
allows the radio tower site to see if a radio is active on the system, permitting the trunked
radio system to send voice and data information to the receiving radios.

The process of affiliation with a talkgroup occurs when the registered radio selects a
specific channel or talkgroup. The radio sends an affiliation request to the site, indicating
the talkgroup it wishes to join. The site processes this request and updates its records to
include the radio in the specified talkgroup. This enables the trunked radio system to route
voice and data transmissions to all radios affiliated with that talkgroup, ensuring effective
and coordinated communication among users.
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When a user changes the talkgroup in their radio, the radio sends a de-affiliation message,
indicating its departure from the channel. When the user selects the new talkgroup they want to
operate on, a new message is sent to the tower site requesting another affiliation to the new
talkgroup. The controller must then verify if that radio has permission to utilize that talkgroup.
When the user powers off their radio, the radio sends a message for total de-affiliation to the site
letting the system know that radio is powered off.

[ Y !
Registration request, here is Is this radio ID valid on the
my Radio ID - system?
| b

AFFILIATION "=

- — Affiliation request to Tac 1 Is this radio allowed on Tac 17
. talkgroup ‘

ANEFNEATNI

All voice & data traffic onm

RADIO SITE




Radio Registration, Affiliation, and Scanning

Scanning
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Scanning on a trunked radio system is much different than scanning on a conventional
radio system. The trunked system strives to be efficient with all system resources.
Channel efficiency means talkgroup audio is broadcast on tower sites where a radio is
affiliated.

In this example we have 4 different users affiliated to ‘site A’. Even though no talkgroups
are currently being used, the control channel still acknowledges the 4 talkgroups are there
and available. The ambulance’s mobile radio is selected on talkgroup ‘EMS OPS’ and they
are scanning talkgroup ‘CO FIRE 1’.
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The ambulance has now traveled outside of coverage for ‘site A’ and has now affiliated
to ‘site B’. They will not be able to scan channel ‘CO FIRE 1’ because no other user on
that talkgroup is affiliated to ‘site B’. If a talk group is not “needed” on a site, then it won’t
be available to scan unless it is a critical talkgroup. (Regional Call talkgroups are an
example of a critical talkgroup).
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The fire engine has also now affiliated to ‘site B’. Talkgroup ‘CO FIRE 1’ has been
affiliated to this site. Now, the ambulance and fire engine can scan each other’s
talkgroups.
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Conclusion

Understanding the intricacies of radio registration and affiliation along with scanning within
trunked systems is crucial for efficient communication and resource utilization.
Registration and affiliation serves as the gateway for radios to connect with tower sites,
enabling seamless transmission of voice and data information. Whether it's changing
talkgroups, or initiating scanning, any of these actions can trigger a registration and or an
affiliation process that ensures radios are linked to the appropriate sites and talkgroups.
This seamless exchange of affiliation data, facilitated by the site controller, underscores
the system's ability to optimize channel efficiency and ensure that users can communicate
effectively across different sites and talkgroups, ultimately enhancing operational
effectiveness and response coordination in critical scenarios.




