Unlike D-STAR, which is a digital standard devised
by and for Amateur Radio, APCO-25 was developed
specifically for local, state and federal public safety communications. "APCO" is the Association of Public-Safety
Communications Officials, originally an association of
police communication technicians, but now a private
organization. APCO has a technical standards group responsible for planning the future needs of police (and more
recently public-safety) users. It was through this group that
a standard for advanced narrow-band digital communications (voice or data) was developed. This standard is known
as APCO Project 25, APCO-25, or simply P25.
The overall purpose of the APCO-25 standard is to
make it possible for governments to shift from analog to
digital communications with the least difficulty possible.
This means placing a great deal of emphasis on backward
compatibility (P25 radios include analog operation and
newer P25 technology doesn't render older technology
instantly obsolete) and interoperability (the ability for all
P25 radios to communicate with each other).
In the public safety world, interoperabilityis a key selling point. The chaotic communications experience in New
York City during the September 11, 2001 terrorist attack
and in 2005 during Hurricane Katrina demonstrated the
critical importance of interoperability.During both disasters there were numerous instances where radio communication between various groups was impossible because
each group was using mutually incompatible equipment.
APCO-25 is comprised of a "Suite of Standards" that
specifies eight open interfaces between the various components of a land mobile radio system.
=Common Air Interface (CAI) standard specifies the

type and content of signals transmitted by compliant
radios. One radio using CAI should be able to communicate with any other CAI radio, regardless of manufacturer. There is a detailed explanation of the Common
Air Interface in Appendix C of this book.
msubscriber Data Peripheral Interface standard specifies the port through which mobiles and portables can
connect to laptops or data networks
-Fixed Station Interface standard specifies a set of mandatory messages supporting digital voice, data, encryption
and telephone interconnectnecessary for communication
between a Fixed Station and P25 RF Subsystem
mConsole Subsystem Interface standard specifies the
basic messaging to interface a console subsystem to a
P25 RF Subsystem
=Network Management Interface standard specifies
a single network management scheme which will allow all network elements of the RF subsystem to be
managed
-Data Network Interface standard specifies the RF
Subsystem's connections to computers, data networks,
or external data sources
-Telephone Interconnect Interface standard specifies
the interface to Public Switched Telephone Network
(PSTN) supporting both analog and ISDN telephone
interfaces.
=Inter RF Subsystem Interface (ISSI) standard specifies the interface between RF subsystems which will
allow them to be connected into wide area networks.
You'll find more details about the APCO-25 standard
on the Web at www.apcointl.org/frequency/project25/
index.htm1.
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ANATOMY OF THE
COMMON AIR INTERFACE
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VOICE
The P25 standard requires the use of the lMBETMVocoder to encode speech (tone and audio level) into
a digital bit stream. The lMBETMdigital bit stream is broken ino voice frames where each voice frame is
88 bits in length (representing 20 ms of speech). The voice frames are protected with error correction
codes which add 56 parity check bits resulting in an overall voice frame size of 144 bits. The voice
frames are grouped into Logical Link Data Units (LDUI and LDU2) that contain 9 voice frames each.
Each Logical Link Data Unit is 180 ms in length and can be consecutively grouped into Superframes
of 360 ms. The superframes are repeated continuously throughout the voice message after a Header
Data Unit has been sent. Additional information (encryption, Link Control information and Low Speed
Data) is interleaved throughout the voice message.
The voice message structure for a P25 CAI voice transmission is shown in Figure 4-1. The voice
message begins with a Header Data Unit (to properly initialize any encryption and link control functions
for the message), and then continues with Logical Link Data Units or LDUs. The LDUs alternate until
the end of the voice message. The end of the message is marked with a Terminator Data Unit. The
Terminator Data Unit can follow any of the other voice data units.
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Figure 4-1: P25 Voice Message Structure
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