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Foreword

This service overview document describes a broadband callout service for broadband mission critical
(public safety) networks. It has been prepared by the Mission Critical Broadband Callout Task Force,
reporting to TCCA’s Critical Communications Broadband Group.

The service overview contains requirements and use cases. The detailed broadband callout service is
specified in the service definition document Ref [14].

The contents of this document are subject to continuing work within TCCA and may change following
TCCA approval. Should TCCA modify the contents of this document, it will then be republished by TCCA
with an identifying change of release date and an increase in version number as follows:

Version x.y.z, where:
x. The first digit can be incremented when the specification is published.
y. The second digit is incremented for major changes, i.e. technical enhancements, etc.
z. The third digit is incremented when editorial only changes have been incorporated.
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1 Introduction

Broadband technologies will enable new mission critical (MC) applications that increase first responder
effectiveness and productivity and ultimately increase citizen safety. MC applications make use of the
MCX services MCPTT, MCData and MCVideo, and require mission critical QPP (QoS, priority and pre-
emption).

Callout is a service for reliably alerting users of PPDR organisations about an incident that they need to
respond to. Callout is normally sent from a central location to personnel in the field, at work or at home. A
broadband callout service shall be able to engage and inform the users and at the same time give the
central location a clear indication of the available resources for the incident, by prompting the users to
return a response indicating whether they are able to participate in the handling of the incident or not.

PPDR blue-light organisations rely heavily on paging and callout services to quickly dispatch e.g., fire and
emergency services personnel to incidents, alerting them and giving short and precise information about
the incident at hand and the address to target in their mission. Across Europe today, PPDR organisations
still rely on e.g., POCSAG paging and TETRA callout systems for this crucial alerting.

Callout is a defined service for TETRA networks. Broadband callout is the equivalent service for 3GPP-
enabled mission critical networks using broadband MCX functionality.

1.1 TCCA

TCCA has specified a callout service for use in TETRA networks. TCCA TTR001-21 in Ref [3] contains
the TETRA Interoperability Profile for callout. ETSI TS 100 392-2 §29 in Ref [4] specifies the generic
SDS-TL bearer service that the callout application uses, and ETSI has permitted TCCA to assign PID 195
to callout. The TCCA TETRA callout service has been used as a base and inspiration for the work with
developing a new TCCA specification for a broadband callout service for mission critical emergency
handling in 4G/5G networks.

1.2 3GPP

3GPP is the umbrella designation for regional standardisation organisations like ETSI, TIA, ATIS etc.,
developing technical specifications and protocols for mobile telecommunication. 3GPP has specified the
MCX services for mission critical communication in 4G and 5G mobile networks. 3GPP uses the term
"stage" derived from the ITU-T method for categorising specifications. Stage 1 refers to the service
description from a user's point of view. Stage 2 is a logical analysis devising an abstract architecture of
functional elements and the information flow amongst them across reference points between functional
entities. Stage 3 constitutes the detailed protocol specifications that define the interfaces between the
functional elements, including procedures, messages, and information elements.

3GPP has defined a range of bearer types suitable for voice, video and data, classified by their QoS
Class Identifier (QCI or 5Ql). The QCI/5Ql indicates bearer characteristics such as whether the bit rate is
guaranteed, the end-to-end delay budget (latency), priority, and packet loss rate. These are described in
detail in 3GPP TS 23.203 Policy and charging control architecture, see Ref [8]. See also Annex B: 3GPP
Mission Critical QoS. Services for which both mission critical high-priority access to the network and low
latency are needed, require the full suite of MC QoS developed specifically by 3GPP.
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2 Purpose and scope

Callout is considered an important system feature and service for mission critical organisations. Callout is
a service that saves many lives, not least in rural areas. It is important for dispatch users to have both
device acknowledgements as well as user responses to make sure an incident can be handled properly.
The importance of messages coming through is high, and hence the messages must be delivered with
the appropriate priority. This callout service overview document describes TCCA'’s agreed broadband
callout service for use in broadband mobile networks, and specifies the functional requirements, use
cases and high-level architecture. Protocols and detailed message definitions are not part of the service
overview but will be subsequently specified in the relevant TCCA Working Group and possibly elsewhere.

The service overview covers a description of the user functions at the control room interface towards the
broadband network. It also covers the end user side with the user applications and devices towards the
broadband network. The service shall embrace desired device behaviour. Furthermore, the document
provides implementation guidelines for end user control rooms and devices.

Basic text-based callout functionality known from TETRA and POCSAG must be supported, and the
target performance is to be at least on par in terms of service coverage area, service quality and network
availability. This implies that certain bearer types and technology must be used.

The purpose of this callout service overview is to specify the broadband callout service as a basis for a
TCCA service definition and 3GPP support. This promotes interoperability of the callout service between
equipment, devices and applications produced by different vendors and manufacturers, to be used in
broadband networks. A multi-vendor environment and unified eco-system for use of different devices and
control room solutions is necessary. Any control room dispatch solution should be able to send callout to
different clients installed in handsets from a variety of suppliers. PPDR users may require access to a
wide variety of applications which the callout service needs to interwork with, but these shall never
interact in such a way as to significantly degrade MC performance or deny the service. The service shall
be possible to use for TETRA and broadband mobile networks simultaneously. It will be beneficial to bring
broadband callout implementations to ETSI MCX Plugtests for interoperability verification.

A callout service based on many different bearers in parallel will require different message flows for each
bearer, adding complexity. The service should therefore initially be based upon a single bearer in addition
to legacy TETRA, with possible support for multiple simultaneous bearers added in later phases.

The purpose of the broadband callout service is to create an evolution of the legacy paging and callout
systems used today (e.g. POCSAG and TETRA) and in a later phase add functionality that further
leverages broadband connections.

The BCS SO description shall minimise the need for changes to 3GPP specifications and is expected to
be specified mostly within TCCA documentation, as is the case with TETRA callout which has minimal
impact on ETSI TETRA specifications. The service shall support group communication which will require
use of MCX for text and voice message distribution. Wherever possible, existing 3GPP MCX priorities,
delivery confidence and resilience should be used. The service shall be able to use appropriate MCX
services for transport and communication through mobile networks. The service description shall also
state the mechanisms to be used for communication with non-responding devices, e.g. retry mechanisms.
If the callout service description requires changes to 3GPP specifications, these aspects need to be
possible to hand over to 3GPP for incorporation and potential use in other verticals.

This first version of the SO mainly replicates the TETRA callout service as a broadband service. The
Callout Protected Mode is kept simple. E.g., to send a URL in the Information Phase is out of scope for
phase 1. Nice-to-have and optional requirements are for further study and some are described in
Annex C for potential inclusion in a later version of the SO.
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3 References

For the purposes of this report the following references apply:

Ref [1] TCCA; TETRA Service Overview (TSO) — Callout, TSO 001-21-105, Version 2.0.0, July 2016

Ref [2] TCCA; TETRA Service Overview (TSO) — Callout Phase 2, TSO 001-21-187, Version 1.0.0,
November 2013

Ref [3] TCCA; TETRA Interoperability Profile (TIP) — Part 21: Callout, TTR 001-21, Version 2.1.1,
November 2014

Ref [4] ETSI TS 100 392-2 TETRA V+D Part 2: Air Interface

Ref [5] 3GPP TS 22.179 Mission Critical Push To Talk (MCPTT); Stage 1

Ref [6] 3GPP TS 22.280 Mission Critical Services Common Requirements (MCCoRe); Stage 1

Ref [7] 3GPP TS 22.282 Mission Critical Data services

Ref [8] 3GPP TS 23.203 Policy and charging control architecture

Ref [9] 3GPP TS 23.280 Common functional architecture to support mission critical services; Stage 2

Ref[10] 3GPP TS 23.282 Functional architecture and information flows to support Mission Critical Data
(MCData); Stage 2

Ref[11] 3GPP TS 23.379 Functional architecture and information flows to support Mission Critical
Push To Talk (MCPTT); Stage 2

Ref[12] 3GPP TS 23.501 System architecture for the 5G System (5GS); Stage 2
Ref[13] TCCA White Paper — Mission Critical Broadband Applications, TCCA CCBG, April 2022

Ref[14] TCCA Service Definition, Mission Critical Broadband Callout Service, Version 1.0.0,
November 2025

Note: References to TCCA specifications include all the CRs approved by TCCA for the referenced
version. Approved CRs are published in the members’ area of www.tcca.info.

4 Mission Critical Broadband Callout Task Force

This document has been produced as a collective effort by the Mission Critical Broadband Callout Task
Force, reporting to TCCA’s CCBG.

Task force members come from network operators, users and manufacturers. These groups represent
various categories of stakeholders of the broadband callout service to be defined. In addition, a
Norwegian stakeholder group, led by DSB as a public safety network state operator, also brings their
public safety agency user and operator views into the work group.

A gap analysis of the service requirements towards 3GPP and the MCX services is essential. The service
protocol layer shall be based on the service requirements and gap analysis. As part of its tasks, the task
force needs to study if SDS is the right bearer in all circumstances, e.g. in heavy network traffic load
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situations, and if the SDS message length shall be adapted to fit in a control channel bearer to improve
callout delivery success.

It is recommended that the task force organises the work in two stages: a phase 1 for mainly replicating

the existing TETRA standard for simple and full callout on an MCX bearer, with additional bearers and
requirements for a more complex broadband callout service to be elaborated in later phases.

5 Abbreviations

For the purposes of this report, the following abbreviations apply:

3GPP Third Generation Partnership Project

5Ql 5G QoS Identifier

ACK Acknowledgement

AML Advanced Mobile Location

BCS Broadband Callout Service

CCBG Critical Communications Broadband Group

CPS Customer Programming Software (code plug)
DMO Direct Mode Operation

DSB The Norwegian Directorate for Civil Protection
EMM Enterprise Mobility Management

ETSI European Telecommunications Standards Institute
GDPR General Data Protection Regulation

GSDM Graceful Service Degradation Mode (in TETRA)
GSMA GSM Association

GSSI Group Short Subscriber Identity

GUI Graphical User Interface

ID Identifier, |dentity

IEEE Institute of Electrical and Electronics Engineers
IMS IP Multimedia Subsystem

IR International Roaming

ISSI Individual Short Subscriber Identity

KPI Key Performance Indicator

LST Local Site Trunking

LTE CAT-M1  Long Term Evolution Category M1 (same as LTE-M)
LTE-M Long Term Evolution - Machine (Type Communication)
MAM Mobile Application Management

MC Mission Critical

MCCoRe Mission Critical Services Common Requirements
MCX Mission Critical Services MCPTT, MCVideo and MCData
MDM Mobile Device Management

MMI Man-Machine Interface

MS Mobile Station

NB-loT Narrowband Internet of Things

PID Protocol Identifier

POCSAG Post Office Code Standardization Advisory Group
PDU Protocol Data Unit

PPDR Public Protection and Disaster Relief

PSA Public Safety Agency

PTT Push To Talk

QCl QoS Class Identifier

QoS Quality of Service

QPP Quality of Service, Priority and Pre-emption

RAN Radio Access Network

SD Service Definition
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SDS Short Data Service

SIP Session Initiation Protocol

SLA Service Level Agreement

SMS Short Message Service

SMPP Short Message Peer-to-Peer Protocol
SMSC Short Message Service Centre

SO Service Overview

SwMlI Switching and Management Infrastructure
TBD To Be Determined

TETRA TErrestrial Trunked RAdio

TCCA The Critical Communications Association
TF Technical Forum (a TCCA Working Group)
TIP TETRA Interoperability profile (specification)
TSO TETRA Service Overview

UE User Equipment

URL Uniform Resource Locator (web address)

6 TETRA callout service

6.1 Callout service overview

The TETRA callout service overview is in Ref [1].

The TETRA callout phase 2 service overview is in Ref [2].
6.2 Callout interoperability profile

The TETRA callout interoperability profile is in Ref [3].

6.3 TETRA definitions

Alerting Phase

Period from when a Callout Alert message is received until the Information Phase is entered, or the
callout ends e.g. due to a Callout End message included in the Callout Alert message. The Alerting
Phase includes the optional Terminal and User Acknowledgement Phases and the optional Group
Attachment Phase.

Full Callout
Callout type that includes an Information Phase, indicated by the Alert PDU ‘End Callout control’ element
being set to ‘not used’.

Graceful Service Degradation Mode
TETRA MS mode of operation which an MS may enter in a weak signal situation when voice
communication is no longer possible, but short message transfer can still be supported.

Group Attachment Phase
Period within Alerting Phase for change to a special callout group indicated within the Alert PDU.

Incident Phase

Period after Callout End message, where the MS has restored its pre-callout state and has returned to
normal operation. The Incident Phase and subsequent transition to User Availability Phase is not covered
by the TIP.
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Information Phase

Period where Callout Incident Information messages can be sent, using voice or text. User receipt
messages may also be sent in this phase. The Callout End message can be included in a Callout
Information message.

Simple Callout
Callout type that does not include an Information Phase, indicated by the Alert PDU End Callout control
element being set to Clear Callout.

Terminal Acknowledgement Phase
Period after Callout Alert message where Terminal Receipt message is sent, when requested in the
Callout Alert message.

User Acknowledgement Phase
Period after Callout Alert message or Terminal Receipt message where User Receipt message is sent,
when requested in the Callout Alert message.

User Availability Phase

Period where no callout service is active, during which information about longer term availability of a user,
e.g. non-availability prior to going on holiday and availability upon return to work can be sent. Not tied to
any particular callout incident.

Note: Some of the above TETRA definitions of the callout service are reused or rephrased for defining
parts of the broadband callout service.

6.4 TETRA callout workflow
In TETRA, a full callout service has three main phases, the Alerting Phase (including the optional

Acknowledgement phases and the optional Group Attachment Phase), the Information Phase and finally
the Incident Phase after the callout is ended, as illustrated in Figure 1.

é Alerting Ph h
Callout .| ?rilrlgiiiaise 7777777 Information Callout Incident
Start \\ /fv\\ /f‘\\ /f Phase End Phase
rd Pl ‘ s
Terminal User Grou
Acknowled- | | Acknowled- P
Attachment
gement gement Phase
Phase Phase
o J

Figure 1: Full callout service phases

The TETRA simple callout service is a special case with the optional acknowledgement phases but
without the Group Attachment Phase and Information Phase, as shown in Figure 2.
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Figure 2: Simple callout service phases
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Incident

Phase

The TETRA callout service also includes a user availability function which is intended to operate in
conjunction with a resource system or similar central application that gives the users the opportunity to
indicate future availability for work, as illustrated in the top of Figure 3.

A usable solution of message flow for the Public Safety Agencies is illustrated in Figure 3.
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Figure 3: Generic TETRA callout message sequence

6.5 Sending callout messages in TETRA

All callout messages in TETRA are transmitted as SDS messages, with properties:
e SDS type 4 SDS transport layer, protocol id = “Callout” (PID = 195)
e Individually addressed or group addressed
e Callout Alert message can carry 56 characters of text

e Information Phase SDS can carry 250 characters of text (with concatenated SDS-es)

o “Expedited priority” SDS — faster handling
e Individual SDS: logical link layer protected
e Group-addressed SDS: repeated over the air for delivery success

6.6 TETRA service interaction
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The callout service in TETRA radio terminals can be enabled and disabled in the CPS. If disabled, a radio
terminal will not react on the defined Protocol Identifier for the callout. If an individually addressed callout
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alert is received, a rejection response is returned to the initiating address with delivery status code
'Unknown PID'.

TETRA radio terminals with the callout service enabled can behave in different ways when the radio
terminal user is engaged in other services. Reception of a callout alert interrupts the current service in the
radio terminal in the following ways:

Individual call: upon reception of a callout alert, the terminal shall disconnect an ongoing
individual half or full duplex call.

Group call: upon reception of a callout alert, the terminal shall leave any ongoing group call.

Scanning group active: callout alert may not be received (a re-send of the callout alert may
therefore be necessary).

Packet data transmission: callout alert shall pause the data transmission for the duration of the
callout.

Emergency call: callout alert shall not interrupt an ongoing emergency call.

Callout: a new callout alert shall terminate the ongoing callout, and the terminal shall engage in
the new callout.

Local services (browsing, address book, etc.): a callout alert shall discontinue local services.
While TETRA terminals are in callout state, they shall react in the following way:

Incoming calls: Incoming calls are not announced, not even emergency calls.

Outgoing calls: Outgoing calls are not permitted; the only exception is emergency call.

Local services: The only local service possible is manual exit.
6.7 Example case: callout in Norwegian Nodnett

Ngdnett is the national TETRA public safety network in Norway. Ngdnett callout functionality is compliant
with the callout TIP, see Ref [3].

Callout types
In the Nadnett solution the following types of callouts are defined:

Normal callout
A normal callout type is the most frequently used, to alert or page a user or group of users to an
incident individually addressed. The users may respond to the alert.

Test callout
The test callout is used to test the availability of and communication to the radio terminal users.
Users may accept the test callout, and then immediately exit the test callout.

Storm plan callout

This is a variant of the normal callout but is meant to address a large population of TETRA users,
and hence it is group-addressed instead of individually addressed, with no possibility to respond.

To increase reliability, the alert will be repeated several times. Users engaged in an individual call
or in an active scanned group call will not be reached.
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Fall back callout

If the terminal is registered on a base station in TETRA Local Site Trunking (LST), it is possible to
initiate a callout by using a special priority group voice call from the terminal if it is programmed
and configured for this.

Callout messages
For the Nadnett callout solution, five types of SDS callout messages are used as follows:

Alert message
The alert message uses a pre-defined PID = Callout to indicate that the message relates to
callout. The Callout Alert message is sent with a request for delivery report.

Alert response message
When a user responds to an alert, a pre-defined message is prepared and sent to the control
room operator

Test message
A callout test message to be sent either individually or group addressed for testing

Information message
Similar to the alert message, but most of the text field is reserved for information, and delivery
report is not requested

Clear message
A message sent to clear (end) the callout state in the terminal

Full callout
Callout is usually initiated by a telephony emergency call (11x) from the public to a public safety agency
control room.

A PSA control room operator uses a control room dispatch system to select the resources to alert. The
alert is initiated and sent from the centrally located control room operator to the devices of the selected
first responders and standby personnel in the field, e.g. at work or at home.

A callout alert is automatically displayed on the user devices, by tone and text. Terminal
acknowledgement is only generated when the callout alert is individually addressed (using ISSI).
Reliability is increased with logical link layer failure reports sent back to the control room solution when
messages cannot be delivered, so that the messages can be repeated. A callout can also be talk group-
addressed (using GSSI), as a best effort service. As group-addressed messages may be repeated over
the air to increase reliability, the terminals will filter out duplicates.

Each user may respond by selecting an acknowledgement option, which is then forwarded to the initiating
control room. The control room operator will by this have an overview of both all terminals receiving the
alert, and the alert response from each responding terminal user.

The control room operator may provide further information by voice and/or text messages to the users
who selected the option to accept the callout. The terminal users who responded to accept the callout,
may also respond with voice messages to the control room operator as well as the group, or text
messages to the control room operator.

The control room operator may also include further users in the ongoing active callout, and the alert is
then sent to additional user recipients.

When a terminal receives the callout alert, other services in the terminal except ongoing emergency calls
are interrupted. If the user accepts the callout, the services remain interrupted. In case the user rejects
the callout, the interruption ends.
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Voice messages are sent as group calls, and the priority level can be chosen by the control room
operator. Each talk group has a pre-configured priority setting. If a specific talk group is included in the
alert, this group will be used. Otherwise, the currently active talk group in the terminal will be used. Text
messages are sent default as group addressed to the talk group (if) chosen when sending the alert. All
received callout messages will be stored in the terminal, both alert and information messages. Also, the
control room solution will store the whole sequence of messages in every unique callout, for history recall
of message flows.

The initiating control room operator will end the callout, and the terminals will return to their original
settings. In case no callout termination is received within a certain time, the terminal will automatically
return to the original settings. Also, if the terminal user does not give a response to an alert within a
certain time, the terminal will return to the original settings.

The sending, re-sending and frequency of individual SDSs is handled by the control room solution.

All callout messages use the callout PID, both in the control room solution and in the radio terminals.
These messages are routed through the network via one or more TETRA short data routers to the base
stations where the user devices are registered. The callout messages have a specific priority (expedited
priority) in the routers and air interface that ensures top-of-queue handling compared to normal SDS
messages. SDS store and forward is not used.

Callout to pager-type devices

In Nadnett, pager-type devices are also used in the same callout service solution as radio terminals, with
full callout. The pagers do not have a voice feature, so the user will not be able to receive the voice
message, nor respond by voice to the talk group. When receiving the alert, the pager changes
background colour and presents the same text message and the same response options as the radio
terminals. The pager user also has the same possibility to send text messages to the initiating control
room, but these need to be pre-defined in the pagers as they have no available keypad for the user.

7 General
7.1 Notation

For BCS requirements that are mandatory and strictly to be followed, the term "shall" is used. The term
"may" is used to indicate a permissible course of action. The term "should" is used to indicate that a
certain course of action is preferred but not necessarily required.

Some requirements that concern message exchanges contain information elements or properties that are
optional to use, but that are still part of the interoperability messages. These are marked with (O).

Some requirements are valid for full callout only, and do not embrace simple callout. These requirements
are marked with (F). Be aware that broadband simple callout, as for TETRA simple callout, does not
include a Group Attachment Phase nor an Information Phase, as illustrated in Figure 1 and Figure 2 for
the TETRA callout service. Requirements that involve these two phases are not applicable to simple
callout.

In TETRA, the user device is called terminal. In this broadband callout service overview, the term device
is used instead of terminal. In TETRA, the terminal response message to an alert is called Terminal
Receipt. In this document, the message name is Device Acknowledge. In TETRA, the user response
message is named User Receipt. In this document, the message name is User Response to distinguish it
from the Device Acknowledge message.
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7.2 Use case methodology

Use case is a methodology in object-oriented system analysis to identify, clarify and organise system
requirements. A use case is made up of a set of possible sequences of interactions between systems and
users in a particular environment and related to a particular goal. Any entity that performs a role in the
use case is an actor.

The method creates a description with all the steps taken by a user to complete an activity, and records
paths from trigger events to goals. It describes one main flow of events and various alternate flows. A use
case is written using narrative language, describing the functional requirements of a system from the end
user's perspective. The design scope should be considered to identify all elements that lie within and
outside the boundaries of the processes.

The use case template will include the following information:
e UsecaselD

e Name

e Actors

e Goal/purpose

e Actions (step 1, 2, n)

8 Broadband callout service

Broadband callout is a service for reliably alerting a group of users about an incident that they need to
respond to, and to give detailed up-to-date information of the incident simultaneously to the group, as well
as having the capability of giving the initiating control room operator an overview of the available
resources.

8.1 Introduction

This BCS overview describes the requirements and use cases for the BCS. It can be implemented on
various types of equipment, including hardened devices for mission critical operations, smartphones, and
more basic paging-type devices, both active (with a radio transmitter) and passive (with no radio
transmitter), as well as control room solutions from different vendors.

In a first phase of broadband callout, the service overview will be limited to 3GPP 4G and 5G radio
access.

8.2 For further study

Broadband callout may in a later phase use communication methods in addition to 3GPP 4G/5G with
MCX, in order to support a wider variety of devices and to allow callout alerting where there may be no
4G or 5G radio coverage.

Cell broadcast is not seen as an alternative bearer for BCS, as this would imply a callout to all users in a
selected area and that could be difficult to protect against eavesdropping. Other candidate bearers
include two-way bearers SMS, NB-loT and LTE-M, as well as downlink-only bearers like POCSAG for
paging devices. Some devices that support these bearers may as such be unable to transmit device
acknowledgements or user responses back to the control room dispatch user. The callout service may
also enable access by other wireless and wireline technologies and may be supported over Wi-Fi e.g. for
improved indoor coverage. But all these bearers will be in use cases and requirements for other
communication silos and are for further study. The same applies for device-to-device communication.

This is further described in Annex C and Annex D.
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8.3 Callout types

Normal callout from TETRA is the basis for phase 1 of the BCS overview. Both full and simple callout are
included.

Test callout and storm plan callout types from TETRA are considered not needed for BCS in phase 1 but
can be relevant for later phases. The fallback callout type is not in use today. Fallback callout requires a
pre-defined button for use, adapted organisation and training for use in relevant scenarios, in addition to
special configuration (LST) in base stations.

Test, storm plan and fallback callout types are outside the scope for phase 1 of this BCS overview and
are left for further study for a later phase. This leaves us with normal callout, full and simple, for this
service overview.

8.4 Definitions
See also Annex A: Terminology.

The BCS definitions below are terms that are important for the broadband callout service. Important
TETRA definitions from the TETRA callout SO and TIP are repeated here. In general, the definitions shall
be in consistency with the TETRA SO and TIP, but some of the terms are to some extent elaborated or
narrowed down for clarification and use in this BCS overview. Some terms used in TETRA miss a
definition in the TETRA SO and TIP documents but are defined here. Definitions from TETRA are marked
with (T).

Alert Acknowledgement Timer (T)

This timer ensures that the device moves to the next phase in case the user does not provide any
response within a configured time. For simple callout it ensures that the user is given the opportunity to
see the callout alert text. The timer starts when a Callout Alert message is received, and it expires by the
timer value. The timer value shall be defined by the callout service operator and be configurable in the
device.

Clearance Timer (T)

This timer ensures that the device eventually leaves the Callout Protected Mode and returns to normal
operating mode in case a Callout End message is missed. The timer starts when a full Callout Alert
message is received. The timer needs to be larger than the Alert Acknowledgement Timer. Upon entering
the Information Phase, the Clearance Timer will restart, as well as every time a new Group Information
message is received. It expires by the timer value. The timer value shall be defined by the callout service
operator and be configurable in the device.

Quarantine Timer (T)

This timer ensures that a device that has rejected or exited an alert will not be distracted by received
messages with the same callout number and calling party ID. The timer starts upon a rejection or exit of a
callout by the user. A new Callout Alert message with the same calling party and callout number will be
ignored until the timer expires. The timer value shall be defined by the callout service operator and be
configurable in the device.

Callout End

The moment a callout ends, either by a control room operator sending a Callout End message, or when
the Callout Protected Mode is ended in a device (by user exit or reject, by user accept or standby for
simple callout, reception of a Callout End message, by device timer expiration, or reception of a new
callout).
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Callout Protected Mode
A state where a device may have restrictions and limited interaction with other services. It starts on
reception of a Callout Alert message and lasts until the callout is ended.

Device Acknowledgement Phase
Corresponding to Terminal Acknowledgement Phase in TETRA.

Exit
A method for a user to manually leave Callout Protected Mode, for example in case the user urgently
needs to use services that have been restricted in the device.

Full Callout (T)
A callout that includes an optional Group Attachment and Information Phase before the callout is ended.

Group communication selector
A soft or hard key (button) in the device to use for selecting the voice communication group to be active.

PTT button
A soft or hard key/button in the device to use for sending MCPTT voice on the current communication

group.

Simple Callout (T)
A callout that does not include a Group Attachment Phase nor an Information Phase. It ends after the
Alerting Phase.

Talking party ID

A unique ID, number or text, to identify the user participating or talking in a callout communication group,
sending text information or voice. In the case of external or interworked access the talking party ID might
not be unique.

User response options (T)
These are the same pre-defined response types as in TETRA:

Accept (coming) — The user will participate in the callout and subsequent incident handling
Reject (not coming) — The user will not participate in the callout
Standby — A non-rejecting response when the user is not yet able to confirm participation. The
user shall subsequently be able to respond Accept or Reject. The device will stay in Callout
Protected Mode until a full callout is ended (by control room operator, user, or device timer).
Non-rejecting user response (T)
The two user response options accept (coming) and standby are referred to as non-rejecting user

responses.

User Response Phase
Corresponding to User Acknowledgement Phase in TETRA.

8.5 Overview of the service
Workflow

The workflow for the broadband callout service, simple and full callout, shall be kept the same as already
defined in the TETRA TSO, as also presented in this document, see chapter 6.4 Figure 1 and Figure 2.
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Service phases

The service phases for the BCS shall be equivalent to the TETRA phases as defined in chapter 6.3 and in
the workflow presented in chapter 6.4. In broadband callout, the term device is used instead of terminal
as used in TETRA, and response instead of acknowledgement when an acknowledge is handled
manually by the user.

Message sequences
Below are illustrative message sequence diagrams for each of the three use cases in this document.
Some of the messages and information are adjusted as compared to TETRA callout.

Note: All messages and state transitions in the sequence diagrams are for simplicity drawn with solid
and not dashed arrows. This does not mean that all messages and state transitions are
mandatory in the sequences. Whether a message or state transition is mandatory or optional is
described in the document text.
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Figure 4: Full callout message sequence
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Callout is a vital service that must receive adequate attention from the user and have the necessary
priority in the device. Therefore, when a device receives a Callout Alert message, other services in the
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device may be interrupted, i.e. disconnected, put on hold, or inhibited. If the user accepts the callout,
interrupted services should remain interrupted until Callout Protected Mode ends. In case the user rejects
the callout, service interruptions end.

In general, callout activity should not be affected by other services, whether these are MCX services or
other services. Callout implementation and configuration in the device as decided by the Callout Service
Operator may limit or interrupt services as follows:

e  Telephony call: upon reception of a Callout Alert message, an ongoing telephony call may be
disconnected, or be put on hold until Callout Protected Mode ends

e  MC group communication: upon reception of a full Callout Alert message, the group call may be left
(Note 1)

e MC emergency services: reception of a Callout Alert message should not interrupt an ongoing MC
emergency service

e Callout: a second Callout Alert message shall terminate the first callout, and the device shall then
engage in the second callout

e  Other services: reception of a Callout Alert message may disconnect, or put on hold until the callout
ends, other services that may disturb the handling of the callout

e Display, microphone, loudspeaker, PTT and communication selector buttons in the device should be
adequately and with priority reserved for callout until Callout Protected Mode ends (Note 2)

Note 1: If the user is transmitting audio in a group call, the outgoing audio transmission may be
suppressed. If the user is receiving group call audio, the incoming audio may be suppressed in
the device.

Note 2: This should be possible, according to the broadband application white paper in Ref [12]. It is
important to be aware that MC applications can be triggered by incoming MCData SDS
messages.

While a user device is in Callout Protected Mode, incoming calls or messages other than new Callout
Alert messages may not be announced to the user and should not disturb the user. The user may not be
able to set up any other calls or services than those belonging to the ongoing callout, except MC
emergency calls. Incoming MC emergency calls may not be announced to the user while the device is in
Callout Protected Mode.

8.7 Functional requirements
These requirements are for a Broadband Callout Service using a single MCX bearer in phase 1. Other
bearers need separate sets of requirements and corresponding use cases. Requirements for other

bearers are for further study, and some potential requirements are captured in Annex D.

1. The service shall define a mechanism to reliably alert (i.e. page) personnel about an incident, and to
allow the personnel to respond to the alert.

2. It shall be possible to ensure delivery of individually addressed Callout Alert messages as well as
group-addressed messages (if requested).

3. The service shall cope with non-responding devices.

4. The service shall cope with devices having both MCX and non-MCX applications running at the same
time.

5. The service shall support to alert with at least five different levels of severity of the incident.
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The service shall support use of information text messages and group voice in the Information Phase

(F).

The service shall support a number of callout pre-defined text codes (TETRA requires support for at
least 250 text codes), for simple devices that do not support text entry.

The users shall be able to send a User Availability message to inform a control room operator, and
control room operators shall be able to request user availability. This could be before the Callout Alert
message is sent, i.e. outside the callout service phases.

The service shall support to allow or prohibit storage of the callout messages.

The service shall include both a simple callout without Group Attachment (to a voice communication
group) and Information Phase, and a full callout that includes an optional Group Attachment Phase to
change to the communication group to be used, and a following Information Phase for group voice
and text communication.

The service shall be identifiable in the devices and control rooms, to ensure that the callout messages
are correctly delivered to the callout service.

Both full and simple callout services shall support an optional device acknowledgement as well as an
optional user response from each user.

The service shall support the following callout alert user response options: Accept (coming), Reject
(not coming) and Standby. In addition, an exit from the service shall be supported and handled with a
User Exit message towards the initiating control room operator.

The Callout Alert message may contain the location of the incident.

All messages related to the same callout shall be identified in the device as well as in the control
rooms, with the same callout number.

The service shall use a message reference to uniquely identify the message number and any
repetition of messages.

It shall be possible to end the callout with a Callout End message from the initiating control room
operator, or with an end callout indication within the simple Callout Alert message.

For full callout, the callout service shall end when the device has received a Callout End message, or
the Clearance Timer has expired.

For simple callout, the callout service shall end when the user has confirmed the alert locally (by an
appropriate user action), when a user response is sent, or if the Alert Acknowledgement Timer has
expired.

8.8 Non-functional requirements

This following are general requirements that do not pertain to particular callout service functionality.

1.

2.

The service shall be easy to use, to allow PPDR users to focus on their tasks.

The service shall be robust, i.e. it shall withstand congestion, messages being discarded, temporary
loss of connectivity, etc.
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The service shall include priority through the network including the RAN. A small amount of data with
high confidence is more important than large amounts of data with low confidence.

The receiving device can be any type of device capable of access to the SIP core and the MCX
service. Devices not accessing via a 4G/5G mobile network are not guaranteed to receive the 3GPP
quality of service.

8.9 Control room requirements

The following requirements are functionality that shall be available in the control room dispatch system,
either towards the initiating control room operator that uses the callout service, or towards the MCX
server.

1.

10.

11.

12.

13.

A control room operator shall be able to select recipients for a callout alert, for example from resource
lists, directories, communication groups or pre-defined groups and combine these users into a callout
group. This communication group may be created using ad hoc group (from 3GPP Release 18) or
with regrouping using preconfigured group procedures, as specified in 3GPP TS 22.280 Ref [6].

A control room operator shall be able to specify the severity level, a text or pre-defined text code,
incident location (O), device acknowledgement (O) and user response (O) for the alert.

A control room operator shall be able to set the priority of the voice group communication.

A control room operator shall be able to specify the alert with the following:

¢ Communication group to be used (currently active group or change to communication group)

o When to do the communication group change (immediately or upon user response)

e PTT permission (device permission to transmit voice or not in the communication group during
the Information Phase)

A control room dispatch system shall support alerting a large number of users with the above
specified parameters.

A control room operator shall be able to include new users in a callout if the callout is not ended.
A control room dispatch system shall support alerting the new users only if the callout is not ended.
A control room dispatch system shall be able to set the priority of the Callout Alert messages.

A control room dispatch system shall time stamp the operator's sending of the alert and include this in
the Callout Alert message.

A control room dispatch system shall support receiving Device Acknowledge and User Response
messages from the devices, and time stamp these.

A control room dispatch system shall be able to receive User Information messages from the devices.
The information text can be free text or a pre-defined text code.

A control room dispatch system shall update the status when Device Acknowledge and User
Response messages are received and resend the Callout Alert message to devices for which Device
Acknowledge and/or User Response messages have not been received.

A control room dispatch system shall support configuration of the resend frequency of Callout Alert
messages, as well as limit the number of times the same Callout Alert message can be resent.
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A control room dispatch system shall support configuration of the resend frequency of User
Availability Request messages when User Availability messages have not been received, as well as
limit the number of times the same User Availability Request message can be resent.

A control room dispatch system shall update the status when User Exit messages are received, and
time stamp these.

A control room operator shall be presented the Device Acknowledge statuses with time stamps (if
Device Acknowledge was requested).

A control room operator shall be presented the user response information with time stamps (if user
response was requested) as well as the users having exited the callout, with time stamps.

A control room operator shall be able to send updated information to all users in the callout group
both during the Alerting Phase and the Information Phase, with Group Information messages as well
as real-time voice in the communication group, except those having rejected or exited the callout (F).

Note: A device still in Alerting Phase may be unable to receive the Communication Group
Information message.

A control room dispatch system shall send all Group Information messages without requesting an
acknowledgement from the devices or users (F).

A control room operator shall have the possibility to end the callout with a Callout End message,
including an optional communication group for the subsequent Incident Phase (F).

A control room dispatch system shall send a Callout End message to indicate to the device and user
that this is the last message, and that the callout is ended (F).

A control room operator shall have the possibility to send Communication Group Information
messages containing the communication group to be used in the Incident Phase, to the devices that
have exited Callout Protected Mode (F).

When the control room operator has ended a callout and the Callout End message is sent, the control
room dispatch system shall close the callout. The operator shall not be able to send additional
information in the same callout.

A control room dispatch system shall store the callout messages in a history log, and the control room
operator shall not be able to delete the history log of an active callout number.

A control room dispatch system shall support configuration for sending the Callout Alert messages
with MCData SDS, either as media with QCI 70 or preferably as signalling with QCI 69. The other
callout messages may be sent as data with QCI 70.

Note: Use of QCI 69 for sending Callout Alert messages is subject to service level agreements with
the network operators.

A control room dispatch system shall support different priorities for the voice group communication
using MCPTT.

A control room dispatch system may support to request the user availability, as group or individually
addressed. A control room dispatch system shall be able to handle receiving User Availability
messages as well as to handle non-responding devices.
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28. A control room dispatch system shall support delivery report requests from devices sending User
Availability messages.

8.10 Device requirements

1. The device shall support configuration of audible alert tones, total alert duration time, silent alarms,
display of text, display backlight, status symbols etc. on two levels: administrator and user. The
administrator shall be able to restrict what the user can configure.

2. The device shall support configuration of at least three callout timers: Alert Acknowledgement Timer,
Clearance Timer and Quarantine Timer. As the timers will have an operational impact, the timer
values shall be defined by the callout service operator and configured in the devices. The timer
values shall not be possible to change by the user.

3. The device shall support configuration to disable the callout service (and not react on the Callout Alert
message), as well as preventing the user from disabling the callout service.

4. The device shall support configuration of a number of severity level codes, with descriptive text, use
of display backlight and different audible tones for each severity level. The user shall not be able to
change this.

5. The device may support configuration of vibration when receiving a Callout Alert message.

6. The device may support configuration to suppress the alert tone to silence. The user shall not be able
to change this.

7. The device may support reception of User Availability Request messages from control room
operators and respond with User Availability messages.

8. The device may support configuration of the user availability (availability, duration and delivery
report).

9. The device may support configuration to interact with the user or not upon reception of User
Availability Request messages.

10. The device shall automatically send a Device Acknowledge message as soon as a Callout Alert
message is received, if requested in the alert.

11. When a device receives a Callout Alert message, it shall display the text information, severity level,
and callout number, and clearly indicate to the user that the device is in Callout Protected Mode until
the callout is ended.

12. The device shall turn on the display backlight and vibration (if configured in the device) when a
Callout Alert message is received.

13. The device shall support the following, as specified in the Callout Alert message:
e Communication group to be used (current group or change to communication group)
e When to do the communication group change (immediately or upon non-rejecting user response)
e PTT permission (device permission to transmit voice or not in the communication group during
the Information Phase)

14. When a device receives a Callout Alert message, it shall immediately enter Callout Protected Mode
unless it is engaged in an ongoing MC emergency service in which case the Callout Alert shall be
ignored.
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When no user response is requested, the device shall enter Information Phase right after the Callout
Alert is received and (if requested) Device Acknowledge is sent (F).

The device shall alert the user with the alert tone for the indicated severity level until the user
manually responds to the alert, or when the Alert Acknowledgement Timer expires.

The user shall be able to hear the real-time MCPTT voice from the control room operator in the
communication group — immediately after the device has received the Callout Alert message, or upon
user Accept or Standby, as indicated in the Callout Alert message (F).

If the device does not have the indicated communication group configured, the device should inform
the user of the situation and indicate this in the User Response message to the control room operator

(F).

The user shall be able to PTT in the communication group, depending on PTT permission specified in
the Callout Alert message (F).

The device may display the communication group alias to the user (F).
If the location of the incident is included, the device may display this to the user e.g., in a map.

The device shall display a unique ID of the talking party in the communication group. In the case of
external or interworked access, the talking party ID shall be displayed to the group even though it
might not be unique (F).

The device shall upon reception of a Callout Alert message, unmute or disable the loudspeaker mute
function.

The device shall start the Alert Acknowledgement Timer as soon as a Callout Alert message is
received.

For a full callout alert, the device shall start the Clearance Timer as soon as the Information Phase is
entered. The Clearance Timer shall restart upon reception of new Group Information messages (F).

If a Callout Alert message requests a user response (Accept, Reject, Standby), the device shall
provide these response options to the user, and the user shall have the possibility to select and send
a response.

The device shall enter Information Phase when non-rejecting user response is sent (if requested) (F).

If the Callout Alert message includes end callout indication and does not require a user response, the
device shall provide a prompt for the user to acknowledge the alert locally in the device. The device
shall end the callout upon this local user action.

When a device is in Callout Protected Mode, the user shall be informed about the Device
Acknowledge and User Response message send success as well as send failures, and subsequent
failures.

If handling of user availability requests is supported in the device: When receiving a User Availability
Request message and user interaction is not needed, the device shall return a User Availability
message, even in Callout Protected Mode. If user interaction is needed, the device shall a) ignore the
availability request if in Callout Protected Mode, or b) retrieve the user's response and return this in a
User Availability message if not in Callout Protected Mode.

It shall be possible for the user to request a delivery report when sending a User Availability message
from the device to the control room operator.
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The device may indicate to the user that there are unread Group Information messages until the user
has confirmed reading of all received Group Information messages.

The device user shall be able to send User Information messages to the control room operator during
the Information Phase, but not during the Alerting Phase. The information text can be free text or a
pre-defined text (F).

The device user shall be able to respond to a callout even when the keypad or display is disabled.
While in Callout Protected Mode, the group communication selector in the device shall be disabled.

In Callout Protected Mode, the service may limit or interrupt (i.e. disconnect, put on hold, or disable)
other services and interactions in the device, except ongoing MC emergency services. Initiation of
MC emergency calls shall be possible in Callout Protected Mode.

If a device in Callout Protected Mode receives a new Callout Alert message with a different calling
party or callout number, it shall stop further processing of the current callout and attend to the new
callout.

If a device in Callout Protected Mode receives a Callout Alert message from the same calling party
and with the same callout number, it shall ignore the new alert.

The user shall be able to exit the Callout Protected Mode in the device at any time, to make use of a
service that is currently interrupted (F).

If a device in Callout Protected Mode initiates an MC emergency call, it shall end the Callout
Protected Mode, and it may send a User Exit message.

If a user rejects or exits the callout, the device shall immediately end the Callout Protected Mode and
return a User Response message with Reject or a User Exit message to the initiating control room
operator.

If a user rejects or exits the callout, the device shall stop the Alert Acknowledgement Timer and
Clearance Timer and start the Quarantine Timer.

If a device receives a new Callout Alert message from the same calling party and with the same
callout number within the quarantine period, the device shall ignore the new callout alert.

If a device receives a Callout End message with a communication group for the Incident Phase, the
user shall be offered to affiliate to the new communication group (F).

If a device receives a Callout End message, it shall end Callout Protected Mode and return to the
original settings and normal MCX behaviour with either a) the new communication group (if accepted
by the user), or b) with the original communication group or ¢) no communication group (F).

If no Callout End message is received in the device within the Clearance Timer expiration, the device
shall end the Callout Protected Mode and return to the original settings and communication group (if

any) (F).

The device shall be able to receive a Communication Group Information message with the
communication group to be used in the Incident, after having exited the Callout Protected Mode (F).

The device shall not return to a previously terminated callout when the active callout is ended.
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The device shall store the callout message of each callout number in a history log, so that the user
can recall the message flow. The user shall not be able to delete the callout history log of an active
callout number.

The user shall be able to delete stored callout information for ended callouts.

It shall be possible to display the callout history log of the active callout as well as terminated callouts.

8.11 Use case 1: Full callout main flow

See chapter 7.2 for an explanation of the use case methodology.

Actors:

Dispatch Operator (control room operator)
Dispatch System

MCX Server

Network

Device

Callout Function

Device User (first responder)

Goal/purpose: Control room management of alerting users individually, receiving acknowledge from
each device as well as a user response, and informing and communicating with the alerted users.

Actions:

1.

Noakwbd

10.

11.

12.

13.
14.

The Dispatch Operator sets up a full callout alert, with a callout number, called parties (user
recipients), time stamp, calling party ID (operator), severity level, device acknowledge request, user
response request, text, incident location (if available) (Note 1), communication group to use, when to
switch (immediately or upon user response), and PTT permission

The Dispatch System builds a number of full Callout Alert messages to send to the users

The Dispatch Operator selects to send

The Dispatch System controls the sending of full Callout Alert messages to the MCX server

The MCX Server distributes the messages to the users through the Network

The Device receives the full Callout Alert message and delivers it to the Callout Function

The Device sends a Device Acknowledge message that the alert is received, back to the Dispatch
System

The Dispatch System receives the Device Acknowledge message, time stamps it and presents the
status to the Dispatch Operator

The Device recognises the full Callout Alert message and

a. sets the Device in Callout Protected Mode;

b. turns on the display backlight;

c. enables the keypad or display to allow user interaction; and

d. starts the Alert Acknowledgement timer and Clearance Timer

The Device constantly displays a symbol for the Callout Protected Mode and the callout number to
the User, until the callout is ended

While in Callout Protected Mode, the Device may not be available for other services (Note 2) except
MC emergency call

The Device gives an alert tone to indicate the severity level of the alert, and displays the alert text and
severity level to the device User

The alert tone will last for the total alert duration time (Note 3)

If the Alert message indicates PTT permission, the Device unmutes and enables the microphone and
PTT button. If PTT was not permitted, the Device will mute and disable the microphone and PTT
button.
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The Device User will be presented the different response options to select from

The Device User selects a user response (Accept or Standby), and the Device

a. continues in Callout Protected Mode;

b. selects the received communication group (Note 4);

c. presents the communication group alias to the User;

d. makes the group communication selector locked and unavailable to the User; and

e. unmutes and enables the loudspeaker

If a Device User instead rejects the callout alert, the Device

a. leaves the Callout Protected Mode;

b. returns to its original settings and communication group (if any);

c. starts the Quarantine Timer; and

d. sends a User Response message with Reject to the Dispatch Operator

The Device sends the User Response message to the Dispatch System, enters the Information
Phase and starts the Clearance Timer

The Dispatch System receives the User Response messages and time stamps them

The Dispatch System presents the received response status with time stamps to the Dispatch
Operator

The Device may present the incident location in a map with street address to the User

The Dispatch Operator can include new users for alerting at any time during the callout

The Dispatch System will send alerts to the new users only

The Dispatch Operator may inform the device Users by voice using the communication group
included in the alert. If no group was included in the alert, the currently active communication group (if
any) at the Device is active for use

The Dispatch Operator may inform the alerted Users further by sending follow-up Group Information
messages

The Device User may inform the Dispatch Operator and other alerted Users by voice in the
communication group, using the device PTT button. The talking party ID will be displayed to the
group.

The Device User may inform the Dispatch Operator by sending a User Information message to the
Dispatch Operator

The Device User may at any time exit the Callout Protected Mode. The Device will send a User Exit
message to the Dispatch System (Note 5) and return to its original settings and communication group
(if any).

The Dispatch Operator ends the callout, optionally including a communication group for use in
Incident Phase (after the callout is ended in the Device) (Note 6)

The Dispatch System will send a Callout End message to all devices alerted within the callout number
The Dispatch System may send Communication Group Information messages with the
communication group to use in the Incident Phase to devices for which the Dispatch System has
received a User Exit message

The Device will present the new communication group for use in the Incident Phase to the User, with
the possibility to affiliate

The Device User may affiliate to and select the new communication group for the Incident Phase

If the Device User does not affiliate to the new communication group, the Device will return to its
original settings and communication group (if any)

The Callout Protected Mode is ended in the Device

If no Callout End message was received in the Device within the Clearance Timer expiration, the
Device will end the Callout Protected Mode and return to the original settings and communication
group (if any)

The Device will start the Quarantine Timer

The Dispatch System closes the callout

The Dispatch Operator and Device Users are no longer part of an active callout
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Note 1: The Dispatch system may receive accurate caller location with AML when the callout is initiated,
or the operator may receive location information from other sources. If a more precise location is
received later, it is possible to distribute the updated incident location with a Group Information
message.

Note 2: In TETRA callout, the service interaction is as listed in chapter 6.6, which is a short summary of
the description in Ref [3] chapter 6.2.1.4. For BCS, this will be as defined in chapter 8.6.

Note 3: A total alert duration time that the alert tone should be heard in the device. To be configured in
the device. If the alert tone is interrupted by MCPTT voice communication, the time will not be
counted, and the tone will be continued at the first possibility.

Note 4: In TETRA callout, "Group control" indicates whether a "Group address" element is present or not.
If "Group address" is present, "Group control" also indicates when the MS shall change to the
indicated GSSI. When "Group control" equals 'Change when alert received', the MS shall select
the group defined in the "Group address" element immediately. When "Group control" equals
'Change upon non-rejecting user response’, the MS shall wait to change to the group defined in
the "Group address" field until the MS user has carried out an MMI action to send a non-rejecting
user response.

Note 5:In TETRA callout, the terminal user can not send a User Exit message back to the initiating
control room operator since this message is not defined.

Note 6: In TETRA callout, talk group for use in Incident Phase after the callout is ended, is not part of the
Callout End message.

8.12 Use case 2: Simple callout with no user response

Actors:
Dispatch Operator (control room operator)
Dispatch System
MCX Server
Network
Device
Callout Function
Device User (first responder)

Goal/purpose: Alerting a large number of users quickly, with request for a device acknowledge to see
how many received the alert, but no need for a user response nor follow-up information.

Actions:

1. The Dispatch Operator sets up a simple callout alert, with a callout number, called parties (user
recipients), time stamp, calling party ID (operator), severity level, device acknowledge request, no
user response request, text (or pre-defined text code), incident location (if available) (Note 1),
end callout indication
The Dispatch System builds a number of simple Callout Alert messages to send to the users
The Dispatch Operator selects to send
The Dispatch System controls the sending of simple Callout Alert messages to the MCX Server
The MCX Server distributes the messages to the users through the Network
The Device receives the simple Callout Alert message and delivers it to the Callout Function
The Device sends a Device Acknowledge message that the alert is received, back to the
Dispatch System
8. The Dispatch System receives the Device Acknowledge message, time stamps it and presents

the status to the Dispatch Operator

NoaR~wD



10.

11.

12.

13.
14.

15.

16.

17.

18.
19.

20.
21.

22.

Note 1:

Note 2:

Note 3:

Page 31 of 49
Version 1.0.0

November 2025

The Device recognises the simple Callout Alert message and

a. sets the Device in Callout Protected Mode;

b. turns on the display backlight;

c. enables the keypad or display to allow user interaction; and

d. starts the Alert Acknowledgement Timer
The Device constantly displays a symbol for the Callout Protected Mode and the callout number
to the User, until the callout is ended
While in Callout Protected Mode, the Device may not be available for other services (Note 2) —
except MC emergency call
The Device gives an alert tone to indicate the severity level of the alert, and displays the alert text
and severity level to the device User
The alert tone will last for the total alert duration time (Note 3)
As the Callout Alert message did not indicate a user response, the User will be presented a
different prompt, to acknowledge the alert locally in the Device
When the User locally acknowledges the alert in the Device, it will

a. remove the alert text;

b. end the Callout Protected Mode;

c. start the Quarantine Timer; and

d. return to its original settings and normal operating mode
The Device may present a possibility to display the incident location in a map with the street
address to the User
In case the User did not locally acknowledge the alert in the Device within the Alert
Acknowledgement Timer expiration, the Device will

a. remove the alert text;

b. end the Callout Protected Mode;

c. start the Quarantine Timer; and

d. return to the original settings and normal operating mode
The User and Device will no longer be part of the callout
The Dispatch Operator can include new users, and users who are already part of the callout but
who have not responded with Device Acknowledge or User Response (if requested), for alerting
at any time during the callout
The Dispatch System will send alerts with the same callout number to these new users only
If a Device receives a new alert with the same callout number and calling party after the local
acknowledge, it will ignore the new alert if the Quarantine Timer is running
The Dispatch Operator can at any time close the callout locally in the control room system

The Dispatch system may receive accurate caller location with AML when the callout is initiated,
or the operator may receive location information from other sources. If a more precise location is
received later, it is not possible to distribute updated incident location with simple callout — full
callout would have to be used.

In TETRA callout, the service interaction is as listed in chapter 6.6. In BCS, this will be as defined
in chapter 8.6.

A total alert duration time that the alert tone should be heard in the device. To be configured in
the device. If the alert tone is interrupted by MCPTT voice communication, the time will not be
counted, and the tone will continue at the first possibility.

8.13 Use case 3: Callout based on availability

Actors:

Dispatch Operator (control room operator)
Dispatch System
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MCX Server

Network

Device

Device User (first responder)

Goal/purpose: Control room management of availability information (knowledge of resources) before
sending a Callout Alert message.

Actions:

1.

2.
3.

B

11.

The Dispatch Operator includes a number of called parties (user recipients) in a callout user
availability request

The Dispatch Operator selects to send

The Dispatch System controls the sending of User Availability Request messages to the MCX
Server

The MCX Server distributes the messages to the users through the Network

The Device presents to the User the request for availability from the Dispatch Operator, with the
User Availability options

The Device User selects a response of its availability

The Device sends the User Availability message to the Dispatch System

The Device User may also individually and unsolicited (not requested) send a User Availability
message to the Dispatch Operator

The Dispatch System receives the User Availability messages and time stamps each message

. The Dispatch System presents the user availability information (for example traffic lights; green,

yellow, red, and presence information) with time stamps to the Dispatch Operator
The Dispatch Operator has gained availability knowledge of responding Devices and Device
Users and whom to include, before starting a simple or full callout alert

8.14 Architecture

BCS phase 1 includes the silo of 4G/5G networks with MCX service to transport the callout service, as
illustrated in the top part of Figure 7. The legacy TETRA callout service silo is shown at the bottom of the
figure and will typically be used in parallel with 4G/5G with MCX until all users are transitioned to BCS.
Other silos in Figure 7 may be included in later BCS phases or are outside the scope of BCS, see
Annex C: Use cases and requirements for phase 2 or further study.

The phase 1 callout service in broadband networks will be based on these main elements:
e  dispatch operators

e dispatch system with a control room callout application

e MCXclient in the control room

e user device with callout application and MCX client

e MCX server

e  4G/5G network
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Control room

4G/5G core Callout over 4G/5G MCX

device

MCX server Two-way

Dispatch operators Wi-Fi Callout over Wi-Fi

MCX server Two-way

B

2G/3G/4G/5G core Callout over SMS
SMSC Two-way

Dispatch system

4G/5G/Wi-Fi Callout over loT
loT Two-way

Callout application
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MCX client ’
One-way device

Map system
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TETRA SwMI

B> B 2o

Figure 7: Callout service silos

Dispatch operators
In a typical control room, dispatch operators work on a common dispatch system e.g. to callout a group of
resources on their mobile devices. These operators may cooperate on a particular callout.

Dispatch system
The dispatch system is a software with communication and coordination functionality for control room
operators. It can include callout functionality or be integrated with a callout application.

Control room callout application

The control room callout application is a software module integrated with or accessing an MCX client for
communication with devices' callout applications and their users. The callout application can typically also
access or be integrated with a map system and get the incident location.

A control room may implement callout client functionality, to receive callouts from a dispatch system. This
enables control room personnel to take part in incident handling with equivalent functionality as for device
users, without using a 4G- or 5G-connected device. Differences in hardware between devices and control
rooms will impact the way callouts are perceived and controlled, but this is not considered further in the
BCS specifications.

MCX server
The MCX server is a system offering the MC services MCPTT and MCData SDS through an interface
towards the installed MCX clients in devices and control rooms.

4G/5G network
BCS phase 1 uses MCX functionality with 4G and/or 5G as a bearer to transport the MCPTT and SDS
services used by the callout service.
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User device

Devices are typically robust, hardened and secure "smart phone"-type mobile terminals with a large
display and dedicated buttons e.g. for MCPTT, communication group selection and MC emergency call.
Such devices typically use a rich operating system that allows execution of various types of apps such as
the callout application using MCPTT and other MCX client services, and they may be able to display e.g.
maps.

MCX client

An MCX client is a software module that supports 3GPP MCX services via a client-server MCX interface
towards the MCX server as specified by 3GPP, see Ref [9], Ref [10] and Ref [11]. The user device needs
to have installed an MCX client (e.g. an "app") for using MCPTT and MCData SDS services. The control
room also needs to have installed an MCX client for each dispatch operator, which supports the MCPTT
and SDS services used by the control room callout application, with extra capabilities for "authorised
users" as specified by 3GPP.

Device callout application

The callout application can be implemented as a separate application (client) in the device accessing
MCPTT and MCData SDS services from another client, or it can be a functional addition in an MCX client
with MCPTT and MCData SDS services.

It can be easier to interact between the callout functionality and MCX functionality if they are integrated in
the same implementation. Examples are configuration of the incident communication group, use of the
callout communication group for MCPTT and SDS during the callout, and restriction of MCX services use
in Callout Protected Mode.

BCS is defined to support interoperability between equipment from different vendors. Figure 8 illustrates
devices and control rooms that interoperate with callout functionality in an equipment eco system with
several vendors. Interoperability is vital and it will be beneficial if BCS is included in ETSI MCX Plugtests
and Global Certification Forum mission critical services testing and certification.
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Figure 8: Callout service based on the 4G/5G with MCX silo
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8.15 Quality of service recommendations

QCI 3 is for guaranteed bitrate (GBR) services, while QCI 69 and 70 are for non-GBR. See Annex B:
3GPP Mission Critical QoS. Network operators will only allocate GBR up to a percentage of available
capacity and will leave the remaining capacity for non-GBR traffic. The balance between GBR and non-
GBR traffic may be covered by an SLA. QCI 69 and 70 have the highest priority levels among the non-
GBR services and should therefore expect short delivery delays even for QCI 70.

SLAs with radio network operators is key. If callout messages shall be sent with QCI 69 (and contain not
more than 500-1000 octets), then this needs to be agreed with the radio network operators since there
will be some extra load on the signalling channel when callouts are distributed.

As the BCS needs high priority through the network, it must be verified that the MCData service can be
offered with adequate QCI levels.

The network used must support the required QCI levels. The MCData SDS service should provide a QoS
at least as good as defined by QCI 70, and potentially use QCI 69 if the SDS fits in the signalling plane.
The service should be governed by an adequate SLA with the network operator.

In heavy network load situations, MCData SDS messages may be delayed or even discarded due to
higher-prioritised traffic. This must be solved by e.g. acknowledgements and retransmission.

8.16 Callout messages

Table 1 below lists of all the callout message types from Figure 3, Figure 4 and Figure 5, and all the
information elements mentioned in this broadband callout service overview document.

In phase 1 of the BCS, each callout message shall be carried in an SDS message payload information
element according to Ref [10]. It is recommended that uplink SDS messages also contain the optional
SDS user location information element to inform the control room about user or device location.

Callout type Callout message type | Information element

Full callout Callout Alert Callout number

Calling party ID (operator)
Callout message type

Called party ID (user recipient)
Time stamp

Severity

Device acknowledge request
User response request

Text

Pre-defined text code

Incident location (if available)
Communication group

When to switch (immediately or upon user response)
PTT permission

Message number




Page 36 of 49
Version 1.0.0

November 2025

Simple callout

Callout Alert

Callout number

Calling party ID (operator)
Callout message type

Called party ID (user recipient)
Time stamp

Severity

Device acknowledge request
User response request

Text

Pre-defined text code
Incident location (if available)
Message number

Full callout
Simple callout

Device Acknowledge

Callout number

Calling party ID (device / user)
Callout message type

Called party ID (operator recipient)
Message number

Full callout
Simple callout

User Response

Callout number

Calling party ID (user)

Callout message type

Called party ID (operator recipient)
Response (Accept, Reject, Standby)
Communication group available (F)
Message number

Full callout

User Exit

Callout number

Calling party ID (user)

Callout message type

Called party ID (operator recipient)

Full callout

Group Information

Callout number

Calling party ID (operator)

Callout message type

Called party ID (communication group recipients)
Text

Pre-defined text code

Incident location (if available)

Message number

Full callout

User Information

Callout number

Calling party ID (user)

Callout message type

Called party ID (operator recipient)
Text

Pre-defined text code

Message number

Full callout

Callout End

Callout number

Calling party ID (operator)

Callout message type

Called party ID (communication group recipients)
Communication group 2 (for the Incident Phase)
Message number

Full callout (after
exit)

Communication Group
Information

Calling party ID (operator)
Callout message type

Called party ID (user recipient)
Communication group 2
Message number
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User availability User Availability Calling party ID (operator)
Request Callout message type
Called party ID (user recipient)
Message ID
User availability User Availability Calling party ID (user)

Callout message type

Called party ID (operator recipient)
Availability

Duration

Delivery report request

Message ID

User availability Delivery Report Calling party ID (operator)

Callout message type

Called party (device / user recipient)
User availability received

Message ID

Table 1: Callout messages

8.17 Callout message types
This chapter contains descriptions of the callout message types listed in Table 1.

Callout Alert
A message from the initiating control room to a number of device users, to alert them of a callout.

Callout End
A message from the control room to each device user to inform that the callout is ended.

Communication Group Information
A message from the control room to a device user that exited the callout before Callout End, to inform the
user of the communication group 2 to be used in the Incident Phase (after the callout ended).

Delivery Report
A message from the control room to the user device to confirm receiving a User Availability message with
a delivery report request.

Device Acknowledge
A message from the user device to the control room, to inform about reception of the Callout Alert
message.

Group Information
A message from the control room to the communication group, used to send text to inform the non-
rejecting users.

User Availability
A message from the user device to the control room, to inform of the user availability for participation in
subsequent callouts.

User Availability Request
A request message from the control room to a user device to respond with a User Availability message.
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User Exit
A message from the user device to the control room, to inform that the user device will no longer receive
the callout messages.

User Information
A message from the user device to the control room, to give the operator essential information.

User Response
A message from the user device to the control room, to inform the operator about the user participation of
the callout.

8.18 Information elements
This chapter contains descriptions of the information elements listed in Table 1.

Availability
Availability of the user, whether currently or for a given period available or not for reception of a Callout
Alert message.

Called party ID

A unique ID, number or text, to identify the intended recipient of a message, e.g. the device / user
(individual or group addressed) in the case of a Callout Alert message, or the control room operator in the
case of a User Response message.

Calling party ID
A unique ID, number or text, to identify the sender of a message, e.g. the initiating control room operator
in the case of a Callout Alert message, or the device / user in the case of a User Response message.

Callout number
A unique ID number to identify all messages belonging to a particular callout.

Callout message type
A unique number to identify the type of message belonging to a callout.

Communication group
A unique number to identify the communication group to be used during the Information Phase, or
immediately.

Communication group 2
A unique number to identify the communication group to be used in the Incident Phase, after the callout is
ended.

Communication group available
Informs the control room operator whether a user has the communication group to be used available in
the device or not.

Delivery report request
A request from a user device that the control room shall send a Delivery Report message when receiving
the User Availability message.

Device acknowledge request
A request from the control room operator that the device shall send a Device Acknowledge message
when receiving the Callout Alert message.
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Duration
A time period (date/time from/to) for which a given user availability is valid.

Incident location
The geographical coordinates of the incident that the callout deals with.

Message number
A running number from 1 to n, to identify the message sequence in a callout from start to end.

Message ID
A number running from 1 to n, to identify the user availability message that is responded to (with a User
Availability message or a Delivery Report message).

Pre-defined text code
A number code that represents a pre-defined information text about the incident, for use in devices with
limited keyboard and/or display capabilities.

PTT permission
Allows the control room operator to restrict the users from initiating or responding with voice in the
communication group during the Information Phase.

Response
One of the three response options (Accept, Reject, Standby) of the incident handling selected by the
user, and informed to the control room operator.

Severity
Provides information about the incident severity, and is used by the device for differentiated behaviour
towards the user by selection of alert tone, display colour etc.

Text
Provides information about the callout from the control room operator to the device user, or from the
device user to the control room operator.

Time stamp
A time stamp from the control room system clock when sending a Callout Alert message.

User availability received
Indicates to the device user whether the control room has received the sent user availability or not.

User response request
Indicates whether the control room system requests the user of the device to send a User Response
message.

When to switch

Identifies when the device shall switch to the communication group to be used, whether this is
immediately upon reception of the alert, or when the user responds with Accept or Standby. Immediately
enables the user to receive group communication about the callout already during the Alerting Phase.

8.19 Storing of callout information

A history log should include all messages sent and received from the user equipment both for control
room dispatch systems and user devices, so that the control room operators and users can recall the
entire callout message flow and information given. No messages should be exempt from logging. The log
may also include callout events and activities that do not generate a message. All messages with a given
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callout number and calling party ID should be grouped for common presentation to the user or control
room operator, with the entire message sequence.

All stored messages shall include all information elements in the message. The log must have
mechanisms in place to protect against unauthorised access, modification, deletion or from being
disabled.

The log must follow effective GDPR requirements. In case devices will be passed on to other users in the
next shift, the callout personal data of the previous shift must not be accessible.

The availability shall be stored in the control room for the given duration. The availabilities can be
considered by the control room operator when sending new callouts.

9 Implementation guidelines
9.1 Control room

The following guidelines and statements are recommended for implementation of control room systems to
be used in the callout service:

1. The control room dispatch system can be interfaced with an MCX system, to exchange status,
availability, locations, active/current group affiliation information for devices, etc.

2. The control room dispatch system may manage Callout Alert message delivery order as per user
inputs.

3. Itis recommended that the control room dispatch system manages Callout Alert message
retransmission and device queries in a way that avoids unnecessary radio interface and devices
load, and that the control room has intelligent features and attributes to optimise radio traffic and
device load.

4. ltis recommended that the control room dispatch system copes with devices not responding to
availability requests, i.e. not repeating the request indefinitely.

5. The control room dispatch system may be able to manage multiple dispatchers and connect to
multiple callout services.

6. A control room may be able to interface with multiple MCXs.

7. Itis recommended that the callout service application provides efficient and smart callout workflows
to the dispatch operator to reduce workload and keep operator focus.

8. Itis recommended that the control room dispatch system supports administration of contacts (e.g.
IDs and numbers) of all the devices involved in callout procedures.

9. Itis recommended that callout messages, in particular Callout Alert, are kept short to minimise
message delays and hence ensure the efficiency of the service. Attention should be paid to the
format of SDS information elements such as user ID and group ID. Shorter SDS messages can be
sent as signalling with QCI 69 which can be more efficient for BCS than QCI 70.

The control room system can provide the operator with functionality to filter callout recipients according to
current status, availability and device location, and the control room dispatch system can provide
intelligent functionality to the operator to ease the selection of recipients (e.g. show groups as passive if
no users are affiliated, etc.).
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If the currently active group is specified in the Callout Alert, the initiating control room operator may not
know which groups are used in the devices and thereby potentially cannot reach the users with voice
communication. If the control room can get the MCX affiliation information of the devices to be part of the
callout (e.g. by querying the MCX server), it can patch the groups to overcome this potential problem.

9.2 Devices

Some requirements from TETRA might be a technical challenge to implement, e.g. to facilitate
interruption of other services in a smartphone device which is very different from a TETRA terminal. To
have callout functionality as part of the MCX client might ease some issues. The following are
recommended implementation for devices to be used in the callout service:

1. Itis recommended that the device presents the user availability request to the user, and that the user
can provide the availability.

2. A full Callout Alert with communication group set to currently active group must be used with care, as
there is a risk that devices on different communication groups cannot interact.

3. Itis recommended that the device can be configured with a total alert duration time (when receiving a
Callout Alert). If the alert tone is interrupted by MCPTT voice communication, the time shall not be
counted, and the tone shall be continued at the first possibility.

4. Configurations done by an administrator could efficiently and practically be done with an MDM
system. MDM functionality is not mandated in BCS phase 1.

A device may use severity level to decide interaction with other services, within the requirements in
chapter 8.6. As an example, one severity level can cause disconnection of an ongoing call, while a
different severity level can cause an ongoing call to be put on hold.

Callout may be implemented as a separate application in the device, it can be implemented as part of the
same application (client) that handles MCPTT, or it can be a part of an application that handles other
mission critical services. In any case, the callout service must interact with other services in the device as
described in this service overview. The application that runs callout shall be given the necessary priority
and attention in the device so that other applications do not degrade or negatively impact the proper
handling of callout. Effective application management is critical to a successful MC application strategy.
PPDR organisations must tightly control the distribution, monitoring, maintenance (version control and
updates) and revocation of all the applications (MC, business and public) utilised by the users.

TCCA'’s white paper "Mission Critical Broadband Applications" in Ref [12] describes the end-to-end
mission critical ecosystem and recommends how applications should be implemented and protected in
devices used by PPDR agencies. PPDR operators must conduct extensive validation and testing with
users before fully deploying MC applications and throughout the lifecycle of the applications. Testing
should encompass functional, usability, performance, security and interoperability testing within the
environment in which the MC applications will be used: on MC devices; in combination with secondary
applications; within areas of intermittent service, and under the control of the organisation’s EMM/MDM
platform.
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Annex A: Terminology

Term

Callout Service Operator

Control Room Operator

Control Room Dispatch

System

Dispatch System
MC Application
MC Data Service
Provider

MC Devices

MC-Grade Network

MC Operations

MCX Services

MCX Server

MDM System

MAM System

PPDR Organisation

Explanation ‘

The operating organisation of the callout service, devices and dispatch
system

The Control Room Dispatch System user who initiates and coordinates
a callout

The system hosting the callout service functionality in a control room

An abbreviated version of Control Room Dispatch System, in use cases

An application which can make use of the MCX Services
The provider of MCX services including MCData and SDS

They must be able to support subscriptions enabling access to MC
bearers, QoS, MCX Services, security and KPls

Wireless and wireline network covering the geographical area where
MC Operations are taking place, and which provides a very high degree
of access, availability and security

They require a combination of MCX Services installed on MC Devices
and operating on a MC-grade Network. They require MC solutions with
high priority, confidentiality and availability.

Mission Critical Services MCPTT, MCVideo and MCData are defined by
the 3GPP specification and ETSI standards and provide voice, data and
video services on an MC-Grade Network

An application server offering MCX services to the specified MCX
clients in devices, for use in common MC operations

A software system to manage, monitor and secure mobile devices
within an enterprise or customer segment

A software system to manage applications and software on mobile
devices

Also called Emergency Services or First Responders, which employ staff
that are working in very dangerous situations where lack of
communications is considered to be life threatening, such as Police,
Fire, Rescue, Health, Ambulance and Civil Protection services. In some
jurisdictions PPDR organisations are mandated by law to deliver a
certain level of service to society. They undertake operations that
require a highly available capability for communications, which have
typically used voice but are increasingly using data to deliver faster
access to more diversified MC services that end users require today.
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First responders belonging to a PPDR or PSA organisation, to be called
out for participating in an incident. Each first responder is expected to
be a user of an individual mobile network LTE/5G device. A vehicle or
other equipment with such a device installed may also be a resource,
and included as a recipient or part of communication group for callout,
but will need a user to handle it for manual response etc.

Table 2: Terminology
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Annex B: 3GPP Mission Critical QoS

The mission critical Quality of Service Class Identifiers (QCls) for 4G and 5G QoS Identifiers (5Qls) in
Table 3 are defined in 3GPP TS 23.203 in Ref [8] and 3GPP TS 23.501 in Ref [12].

Qcl Resource Priority Packet Packet Example services
5Ql type level delay error loss
4G / 5G budget rate
65 GBR 0.7/7 75 ms 102 MCPTT user plane
67 GBR 1.5/15 100 ms 103 MCVideo user plane
69 Non-GBR | 0.5/5 60 ms 10° Mission critical delay sensitive signalling

(e.g., MCPTT signalling, MCVideo
signalling, MCData signalling)

70 Non-GBR | 5.5/55 200 ms 10°® MCData (e.g., www, e-mail, chat, ftp, p2p
file sharing, progressive video, SDS)

Table 3: 3GPP Mission critical QCI and 5Ql

QCls 65, 69 and 70 were introduced in 3GPP Release 12. QCI 67 was introduced in Release 15.
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Annex C: Use cases and requirements for phase 2 or
further study

The following elements, silos, use cases or requirements for the BCS are identified as outside of a

phase 1 which mostly replicates the TETRA callout service for the broadband 4G/5G with MCX silo. They
could however be covered in a later phase with a more comprehensive BCS using additional available
features.

1. The service needs to be robust and work even in difficult radio environments with weak or degraded
signals, provided that the underlying bearer services allow message transport.

2. The receiving device could be any kind of pager device that can support receiving callout and needed
settings.

3. Devices and possible loT communication bearers that may not support two-way communication.

4. How should callout service work if the network falls back to 2G/3G? Should the service require 4G/5G
and exclude use of 2G/3G?

5. BCS shall be supported also on very low link budgets where normal data transport is aborted. This
could mean that callout needs to be treated more as signalling data than user data. There is some
control for MCData SDS: there is a threshold that can be set (ca. 1 kB), and if payload is smaller then
use signalling plane, but if larger then use media plane.

6. A URL with link to incident information could be part of the alert, and/or part of the Callout End
message.

7. A device user shall be able to send information messages in the active communication group, and not
just to the dispatch operator.

8. An operator shall be able to send videos, pictures, files, URLs to the users in CPM.

9. An operator shall be able to indicate the location of an incident as a geographical area.
10. Operation via a DMO gateway.

11. Fallback use case similar to TETRA LST.

12. Graceful Service Degradation Mode.

13. Support for ad hoc MC groups in addition to pre-defined MC groups.
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Annex D: Alternative bearers and silos for callout service
in later phases

The bearers or silos listed in this annex are identified candidates for inclusion of additional communication
means in a phase 2 or later of the BCS.. The descriptions below are short and subject to further
elaboration when new phases are scoped.

SMS

The 3GPP SMS is supported in all 2G up to 5G networks The SMPP protocol is an open, industry-
standard protocol designed to provide a flexible data communications interface for the transfer of short
message data, between applications and mobile devices, using a connection with an SMSC. The final
version of SMPP is v5 released in 2003.

New Zealand Omni2 Mobile gateway SMPP API states "Some mobile carriers limit the allowed
throughput rates of their Short Message Service Centres (SMSC) and SMSC gateways. In such cases
message delivery may be throttled.", and "very high throughput rates, (i.e. more than 30 messages per
second).". This is probably a situation where an external SMSC network element is not under the control
of the PPDR operator.

NB-loT

NB-loT is a low-power wide-area network radio technology specified by 3GPP for mobile devices and
services. NB-loT focuses specifically on indoor coverage, low cost, long battery life, and high connection
density. NB-loT uses a subset of LTE but limits the bandwidth to a single narrow band of 200 kHz. NB-loT
does not support mobility which can mean unacceptable drops or out of reach for periods of time. LTE-M /
Cat-M1 seems to be a much better option.

LTE-M

LTE-M is the abbreviation for LTE Cat-M1, also referred to as LTE Cat-M or Cat-M1, and requires a

1,4 MHz carrier. LTE-M is narrowband loT that supports mobile network handovers and works with
mobile applications. It is a low-cost, low-power WAN technology developed by 3GPP as part of Release
13. LTE-M supports voice features and has enough throughput to transfer updates to loT devices —
something NB-IoT is not well suited for.

POCSAG

POCSAG is an asynchronous communication protocol used to transmit data to pager devices. The
transmission rate is very low, mainly 1,2 or 2,4 kbit/s. The low operation frequency used for transmission
results in wide coverage and building penetration, but networks supporting this service have been
decommissioned years ago in many countries.

Wi-Fi

Wireless network protocols are based on the IEEE 802.11 family of standards for local area network and
are used in mobile devices for seamless connection where mobile radio coverage is e.g. poor or absent.
Should Wi-Fi be limited to trusted wireless access only? Is there a recommendation like GSMA IR.51 IMS
Profile for voice, video and SMS over Wi-Fi for untrusted and trusted Wi-Fi access, for MCX that could be
relevant for using Wi-Fi as a bearer for callout? Wi-Fi access should reach the MCX server via the SIP
core.

2G/3G fallback

2G and 3G networks traditionally have good coverage and propagation characteristics and could for
these reasons be seen as a desirable alternative for callout. However, this alternative is seen as less
viable at this point in time, because of 3G and soon also 2G network sunsetting in an increasing number
of countries.
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Annex E: MCX services

3GPP has specified MCX services from Release 13 and 14 and onwards. MCData SDS as specified in
TS 22.282 in Ref [7], is a service that could be used to transport mission critical broadband callout service
messages. The migration to 3GPP networks will allow mission critical users to operate current and new
data services whilst relying on the fundamental capabilities of mission critical voice communication such
as defined for MCPTT in Ref [5] and included into MCCoRe in Ref [6].

According to Ref [7], the MCData service will provide a set of generic capabilities such as: messaging, file
distribution, data streaming, IP proxy, etc. Also, the MCData service will provide specific services such as
conversation management, data base enquiries, internet access and robot control.

The MCData service will reuse functions including end-to-end encryption, key management,
authentication of the sender, etc. defined in Ref [6], to provide group communications for data services.
As for all mission critical services, users affiliate to groups in order to receive communications directed to
the group. Ref [7] says "The SDS feature of the MCData Service could be considered as a basic protocol
carrying a limited size, but variable content, payload message. This message could be text or could be
marked for extensible purposes including short binary messages for application communication.
Messaging could be one-to-one messaging or could be group messaging using groups as specified in
MCCoRe.".

According to Ref [7], the MCData SDS content received in a UE (device) and addressed to a known local
application not running, will cause the UE to start the application and pass it the content of the SDS. The
SDS could therefore be used as a carrier for the broadband callout messages to and from the devices.

MCData file distribution may be used for extra information like pictures, files etc. MCVideo may be used
for real-time video through the Information Phase. In addition, MCData IP connectivity may be used for
client-server traffic between different UEs or between UEs and the control room application. Such
functionality could be required and supported in a later version of the BCS.

1. MCData SDS messages are built upon the TETRA SDS standard. TETRA SDS includes specified
SDS formats (setup, markers, byte size and payload) and it is possible to transfer this carrier as such
under the 3GPP SDS service without too many changes. Requirements as in document 3GPP TS
22.282 in Ref [7] to support this are defined under requirements from 5.2-001 to 5.2-013. In summary,
these requirements give the option to define an SDS message containing descriptive information,
possibly with a limit for characters used to define the information, request an acknowledgement
option, include the option to activate another application (selecting a group, starting voice service)
and join that assigned group, get voice communication and use data messages to update the started
message with new information. This is in a generic description with the logical steps as incorporated
in the callout message.

2. ltis possible to configure a message delivery code where the opened message identifies the
message as opened from the inbox (mostly translated as read). The trigger to send a confirmation
message from the User Equipment back to the control room application can be configured when the
message is opened. This means an interaction between recipient and sender can be established.

3. An ACK message can be configured to define future expected steps from the recipient, including time
stamp, location data on receiving the message, when opened and define how the ACK message will
look like.

To summarise, it is our understanding that the agreed building blocks and basic features that are part of
TETRA SDS are covered and shall continue in the MCData implementation as defined in Ref [7], 3GPP
TS 22.282.
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To continue the defined use case as part of the task force for callout design: Ref [7] describes the
MCData service SDS as able to communicate over IP between UE and operators as long there is a
connection over IP with the data server. Authorised or approved users or administrators of an MCX server
are able to update and have late-comers join the ongoing MCData SDS conversation (providing updates,
sending history included in requirements).

Additional service features are listed under clause 6.1.1.2 in Ref [7], 3GPP TS 22.282. These include
service requirements defining how the MCData service is expected to be delivered, such as unique ID per
message, between groups or individuals, hang timer, addressing, etc.
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