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Introduction

To position 3GPP radio as technology for critical communications such as public safety, Group Communication is needed. 

Group Communication function complements its sibling communication feature of proximity-based services (ProSe). 

1
Scope

The present document collects the requirements as relevant to improve the  3GPP system to support Group Communication for Public Safety and Critical Communication.

The US requirements as specified in NPSTC (Mission Critical Voice Requirements) [2], [3], [4], the TETRA + Critical Communications Association (TCCA) [8] and ITU [6], [7] inputs are taken as starting point. 

Other regional requirements may also be reflected in the work. The requirements are worded in a way to easily accommodate future requirements from other regions or stakeholders. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Next changed section~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Group Member: A user assigned to a GCSE Group.
GCSE Group: A set of Group Members. 

Receiver Group Member: A Group Member of a GCSE Group that has interest expressed in receiving ongoing or future Group Communications of that GCSE Group.
Transmitter Group Member: A Group Member of a GCSE Group that is authorized to transmit an ongoing or future Group Communications for that GCSE Group.
Group Communication: Communication from Transmitter Group Members to Receiver Group Members.
Group Communication System Enabler (GCSE): A 3GPP feature enabling an application layer functionality to provide Group Communication.

Multipoint Service: A service used to distribute the same content to many UEs in a resource efficient way.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

CN

Core Network

GCSE
Group Communication System Enabler


LMR
Land Mobile Radio 
ProSe
Proximity Services

PTT
Push to Talk

RAN
Radio Access Network

TETRA
TErrestrial Trunked Radio
TCCA
TETRA + Critical Communications Association

4
Overview (informative)

4.1
Service description of a Group Communication service 

A Group Communication Service is intended to provide a fast and efficient mechanism to distribute the same content to multiple users in a controlled manner. As an example, the concept of group communications is used extensively in the operation of classical Land Mobile Radio (LMR) systems used for, but not limited to, Public Safety organizations. At the moment, the primary use of a Group Communication Service in LMR is to provide "Push to Talk" (PTT) functionality, so a Group Communication Service based on the 3GPP system  should enable PTT voice communications with comparable performance. 

The service should allow flexible modes of operation as the users and the environment they are operating in evolves. For example, the capabilities of the 3GPP system allow for broadband communication, so Group Communication Service is expected to support, voice, video or, more general, data communication. Also the 3GPP system can allow users to communicate to several groups at the same time in parallel e.g. voice to one group, different streams of video or data to several other groups.

The users of Group Communication Service are organised into groups; a user can be member of more than one group. 
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5.1.9
High availability of Group Communication

The system shall be capable of achieving high levels of availability for Group Communications utilising GCSE, e.g. by seeking to avoid single points of failure in the GCSE architecture and/or by including recovery procedures from network failures.
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6.2
Interaction with ProSe
If the 3GPP system supports ProSe, the 3GPP system shall be able to make use of ProSe Group Communication and the public safety ProSe UE-to-Network Relay for Group Communication, subject to operator policies and UE capabilities or settings.

A public safety ProSe-enabled UE not served by a public safety enabled 3GPP system shall be able to support Group Communication based on ProSe Communication paths. A public safety ProSe-enabled UE shall be able to dynamically express its interest in receiving, via a public safety ProSe UE-to-Network Relay, the Group Communications of one or more GCSE Groups for which it is authorized.

A public safety ProSe UE-to-Network Relay shall be able to relay Group Communication to/from ProSe Communication paths, if the following conditions apply:

· the GCSE Group is allowed to be relayed; and

· the public safety ProSe UE-to-Network Relay is allowed to relay Group Communication. 

A public safety ProSe UE-to-Network Relay shall be able to restrict the relayed Group Communication on a per group basis.

The system shall support groups whose membership shall be the same irrespective of whether a Group Communication is made using ProSe Group Communication or GCSE Group Communication.
GCSE Group Members shall be able to access Group Communication services using ProSe Communication paths [9] and/or by network path (3GPP TS 22.278 [9]).
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A.1.2
Pre-conditions
A "traffic" group is enabled on the system, where "system" refers to the combination of group call application and underlying 3GPP network.

The list of UEs permitted to join the group is defined on the system.
The operating area of the group is defined on the system (e.g. by lists of radio sites which are allowed to support the group).
UEs are configured with lists of groups that they may join.
Mick is a dispatcher in control of "traffic" group.
Traffic group officers are members of "traffic" group and include Ned, Oscar, Peter and Roger.

Simon is another officer who is not authorised to use "traffic" group.
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A.1.3.6
Service Flow 6 – Late Entry and mobility

Roger has not previously selected the "traffic" group, and therefore has not been listening to audio. Whilst Peter is transmitting, Roger selects the "traffic" group on his UE. The UE signals to the system that it wants to join the group, and system grants the request. The UE joins the call, and Roger hears the audio being spoken by Peter, and Roger’s UE displays Peter’s identity as the talking party.
The system allocates resources efficiently to include Roger. If Roger is receiving service from a radio site which is also serving several other users, Roger’s UE uses the same resources that are being used for the other users.
Ned is receiving the call on one cell, but moves to another cell whilst Peter is transmitting. The system hands over Ned's call to the new cell. If the new cell is serving several other users, Ned’s UE uses the same resources that are being used for the other users. Ned experiences minimal interruption to his received audio due to the cell change.
Whilst transmitting, Peter moves to another cell. The system hands over Peter's call to the new cell and allows him to continue transmission with minimal interruption.
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A.3
Harmonized multi-agency use case

A.3.1
Description

This use case illustrates a situation where a GCSE group of personnel from one local agency (e.g. fire fighters) will need to be joined with other GCSE groups of personnel from other agencies representing the same locality (e.g. police, ambulance), or with other GCSE groups from national, international or adjacent localities (e.g. police from an adjacent force, national authorities, or authorities from an adjacent country). In all cases the various groups which form the composite group must be able to join/leave the composite group and be identified as members of it. The individual personnel must also be able to fully participate in multimedia sessions within the composite group (i.e. take the floor, receive broadcast communications, etc.).
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A.3.3
Pre-conditions

The local fire fighters are members of GCSE Group A.

The local ambulance personnel are members of GCSE Group B.

The local police officers are members of GCSE Group C.

The group of police officers in the adjacent country are members of GCSE Group Z.

The GCSE applications on the UEs in all four groups are compatible, and are able to interwork with one another and with any of the four individual GCSE servers which may eventually control them.

A.3.4
Service flows

1- The local fire fighters are called to the scene and use GCSE Group A. They notice casualties. The local ambulance personnel attend to the casualties and use GCSE Group B. 

2- A second chemical storage tank is seen to be in imminent danger of rupture so the Fire Service Dispatcher adds GCSE Group B to Group A to form a composite group, in order to keep Ambulance personnel appraised of the situation. Members of both groups are able to use the composite group to communicate amongst each other using all the common capabilities of the GCSE clients resident on their UEs.

3- The local police officers are called to the surrounding area in order to evacuate nearby residents and prevent others from entering. They use GCSE Group C. The Fire Service Dispatcher adds GCSE Group C to the composite group in order to keep them appraised. Members of all three groups are able to use the composite group to communicate amongst each other using all the common capabilities of the GCSE clients resident on their UEs.

4- The prevailing wind carries the gas cloud from the initial leak towards the national border so the Police Authority in the adjacent country mobilises their local force to prepare residents for evacuation. They use GCSE Group Z.

5- The Fire Service Dispatcher adds GCSE Group Z to the composite group to keep the police force in the adjacent country appraised. Members of all four groups are able to use the composite group to communicate amongst each other using all the common capabilities of the GCSE clients resident on their UEs.

6- The second chemical storage tank is successfully damped down by the local fire service, made safe, and further danger is averted. The initial gas cloud dissipates to a safe level.

7- The local fire fighters inform the Fire Service Dispatcher that all is safe. The Fire Service Dispatcher is able to inform all members of the composite group that the incident is over.
A.3.5
Post-condition

Having informed the composite group members that all is safe the Fire Service Dispatcher dissolves the composite group.
Communications between members of the four individual GCSE groups continue within the separate groups A, B, C, and Z.
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Annex C (informative):
Description of usage of GCSE for public safety 

Based on real life scenarios, at least 36 simultaneous voice group communications involving a total of at least 2000 participating users in an area, with up to 500 users being able to participate in the same group could be expected.
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