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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

To position LTE as technology for critical communications such as public safety, group communication will be needed. Group communication function will complement its sibling communication feature of proximity-based services (ProSe, UID 530044). 

1
Scope

The present document collects the requirements as relevant to improve the EPC and E-UTRAN for system enablers to the 3GPP system to support group communication over LTE for Public Safety.

The application layer making use of the group communication service enablers specified below is out of scope of this work. 
The US requirements as specified in NPSTC (Mission Critical Voice Requirements) are taken as starting point. 

Other regional requirements may also be reflected in the work. The requirements shall be worded in a way to easily accommodate future requirements from other regions or stakeholders. 
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3
Definitions and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] 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 [x].

group coordinator: an entity outside the scope of 3GPP creating, deleting or otherwise handling a group communication group 

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] 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 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Functional Requirements
4.1
High Level Requirements
The ability to make use of the group call mechanisms provided by the 3GPP system is enabled on a per subscription basis. 

Group Communication shall support various media such as media of conversational type communication (e.g. voice, video) or streaming (e.g. video) or data (e.g messaging or supplementary data like maps) or a combination of them.
The application layer making use of the group communication service enablers as specified below is out of scope of this work. 

Groups are solely created, deleted, and maintained by entities referred to here as "group coordinator" that are outside the scope of 3GPP. Authorisation and Authentication of these entities is out of scope of this work, it is assumed to fully take place on application layer.
4.2
Group Handling

4.2.1
Creating and Deleting Groups
Groups are solely created, deleted, and maintained by entities that are outside the scope of 3GPP. Group coordinators can be connected to the group database using various access technologies, including 3GPP LTE. It is envisaged that in many cases the group  group coordinator is using an application on his LTE UE and a LTE based data bearer to administer groups in this case the group coordinator may want to receive group communication in parallel to administering groups. The administration entirely takes place on application layer.
The group coordinator can limit the scope of a group to a certain number of cells. UEs that are member of this group shall only be able receive from that group and transmit to that group whilst they are in the given cells. 
Note:.
To obtain the location of UEs the coordinator can make use of Location Services [X]. 
4.2.2
Adding and Deleting Group Members

The group coordinator can add and delete group members. UEs shall be notified of being added to or deleted from a group.
The mechanisms defined to handle groups shall allow for an unlimited number of group members per group.

Note:
The group coordinator can add or delete group members based on the location of UEs. To obtain the location the coordinator can make use of Location Services [X]. 
An UE shall be able to be member of at least 2^15 groups, the mechanisms defined shall allow future extension of this number. 

The 3GPP system shall 
· assign the resources for a UE as it joins a group 
· remove the resources for a UE as it leaves a group

· inform the application layer of the type of resources that were assigned to a group member

Upon request by the application layer, the 3GPP system shall provide:

-
the number and/or identities of UEs currently reachable in a group.

-
notifications to the application layer when UEs become reachable or unreachable.

4.2.3
Linking Groups

The group-coordinator may link together two or more groups temporarily. 
Linking shall immediately take effect. Alternatively the group coordinator shall be able to request linking to take place on idle groups, i.e. on groups where no UE is transmitting. Groups that are active, i.e. in which the floor is taken, while the linkage was initiated shall be linked to the already linked groups once they become idle.

UEs being members of the linked groups shall receive a notification of which groups have been linked together.

The group-coordinator  may revoke the linkage of the groups. UEs being members of the previously linked groups shall receive a notification that the linkage was revoked. 
Revocation may either take place on idle groups only i.e. when no UE is transmitting or immediately if requested so by the group-coordinator.
4.3
Using Groups

4.3.1
Number of active Groups

A UE shall be able to receive communication from at least 8 arbitrary groups in parallel; the mechanisms defined shall allow future extension of this number. There shall be an indication to the UE how many groups can be received in parallel at its current location. 
A UE shall be able to transmit in at least 4 arbitrary groups in parallel; the mechanisms defined shall allow future extension of this number. There shall be an indication to the UE to how many groups it can transmit in parallel at its current location. 
4.3.2
Initiating Group Communication and Timing Requirements

A UE subscribed to group call service shall be able to initiate group communication to groups that it is member of. 
Entities outside the scope of 3GPP may also initiate group communication, e.g. dispatchers or switchboards. In this case it is assumed that the application layer will provide sufficient information such as the identity of the external entity to the 3GPP network to be displayed to the other group members. Authorisation and Authentication of these entities is out of scope of this work, it is assumed to fully take place on application layer. 
When initiating group communication all UEs of a group that are currently reachable shall receive the communication, it is not required to wait for all members to become available, nor is it required to store and forward the communication for the currently unavailable UEs. UEs becoming available while there is ongoing communication will immediately receive this communication.

Note:
In this case the communication data received may be incomplete. It is up to the application layer to decide how to handle this case.
Upon request by the application layer, the 3GPP system shall provide:

-
the number and/or the identities of the UEs that received a transmission

In order to transmit to a group the UE shall request the floor i.e. shall request transmission rights before transmission, in order to assure only one group member transmitting at a time. 

Only after receiving an notification that it has been granted transmission rights the UE shall start its transmission.

The identity of the UE or entity outside the scope of 3GPP currently transmitting shall be indicated to the other UEs in the group.

If entitled by subscription a UE shall be able to request priority treatment when requesting the floor. The floor shall be given to the UE by pre-empting another ongoing transmission in the same group immediately. In case of resource shortage in a certain cell or area the network operator shall be able to allow pre-empting other ongoing group and non-group communication traffic. 
The time taken from being granted the floor until the other UEs in the group receive  the communication shall not exceed 300ms. In case processing time outside the 3GPP system is needed, this processing time adds to the 300 ms delay.
5
Interaction with other Services and Functions

Non priority group communication shall not disrupt or otherwise negatively impact other ongoing data transfers to/from the UE.
An UE shall be able to have other communication such as ordinary voice or video calls in parallel to group communication, the precedence and behaviour of the UE in this case is application layer specific. 

Annex <A> (normative):
<Normative annex title>

Annex <B> (informative):
Additional Use Cases

Annexes are labelled A, B, C, etc. and designated either "normative" or "informative" depending on their content (informative annexes do not comprise requirements for the implementation of the specification).

Annex <C> (informative):
General Considerations

This informative annex is intended to form a common understanding for work on GCSE_LTE. Whether it will still be contained in the final approved version is ffs. It lists working assumptions that might change over time.
Application Layer and System Enablement Layer

As the name of the work item implies, it will only provide system enablers for group communication. This means that it will not deal with aspects of application layer such as user interface issues or consistency check of inputs, etc.

Most of the requirements and use cases we see are not taking into account the separation of system enablers and application layer but come from a more monolithic view covering all from the radio level up to the MMI something we have to take into account when translating the corresponding requirements into 3GPP language.
The separation into application and enabler layer is beneficial because it is expected that there will be different and perhaps even conflicting requirements on the application layer depending on the usage scenario (Police, fire brigade, security company use) and very likely different regional or national flavours of application or application-logic and thus implementations.
For a better understanding of the roles and applications in the 3GPP group call ecosystem please refer to the following figure:
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Figure 1: Roles and Applications in the 3GPP Ecosystem
The Roles and Applications
Even while most of the roles and applications are out of scope of this work it is considered useful to describe what might be handled by these applications in achieve a common understanding.
The UE Group Communication Application, is out of scope of this work. It is expected to handle the user interface e.g. the "push to communicate" button, display the identifies of the UEs communicating and provides group selection mechanisms to the user.
It sorts out the precedence and priority in case the user is engaged in a classical voice call when a group communication is being received - the criteria and decision logic for that is considered to be highly use scenario specific. For example, the app could decide to put a traditional call on hold and provide the group communication received to the user, or it may simple impose the voice part onto the voice call or may even just record it for later replay. 

To set up and receive group calls the app makes use of the GCSE Enablers standardised in the scope of this work item. It further could share group information with the ProSe application, may forward group communication onto the direct communication (ProSe) link and maybe even combined with the ProSe application – 3GPP makes no assumption on this.
The UE ProSe Application, out of scope of this work, makes use of the ProSe enablers defined in another work item in 3GPP and acts in a similar role for ProSe like the UE Group Communication App does for GCSE_LTE. It will likely co-ordinate with the UE Group Communication App as outlined above and may also interact with the traditional voice call implementation on the phone either directly or via the UE Group Communication App.
The Group coordinator App, out of scope of this work, could offer the user a frontend, perhaps just a web page, on which he could administer groups and their members. It could reside somewhere else than the UE e.g. somewhere outside the 3GPP network and connected by a non 3GPP bearer. If located on an UE it communicates to the group management logic by means of a 3GPP bearer.
Group Management Logic, out of scope of this work, that populates the Group Database with group and group member data, it will also take care of the Authentication and Authorisation of the group coordinator(s) and can limit the scope of a group to a certain number of cells, based on the location information provided by the location server.
The dispatcher is a function that is most likely co-located with the Group coordinator app. Like the UE Group Communication App the dispatcher communicates in a group and he can override communication of others. 
For the Group database the downstream groups have to decide how much of it has to be standardised and how much of has to be integrated into the 3GPP network. It is expected that performance and complexity reasons play a major roles in this decision.

Sources of Requirements 

The work starts with requirements found in the NIST documents, as a matter of fact these are inspired by the functionality of the existing legacy networks that eventually will be replaced by LTE based networks. As a matter of fact these requirements have to be supported as closely as possible to allow a smooth transition of the user community onto the new LTE based networks. 
This approach, however, could cause us to unnecessarily limit the functionality an LTE based system could provide. For example, in LTE a UE will be able to follow ongoing communication in several groups in parallel, something that might be useful in the future.  Also, besides voice,  LTE is able to support video and data communication and the mechanisms we provide in GCSE should allow for that. 
To be future save the requirements listed in the TS have to be worded in a way to allow future extensions or upgrades that are likely to come from other sources such as the TCCA or the GSM-R community.

SA1 will not make any statements on technologies to be used for group communication neither on radio (e.g. MBMS) nor on core network level (e.g. PoC). Conforming to the working scope of SA1 selection of technologies is left to the downstream groups (e.g. SA2, CT1, and RAN2) to decide based on the requirements collected in this SA1 work. 

Use Cases

It is expected that other interested parties will come up with their requirements and /or use cases. For this reason the use cases are collected in another informative annex of the TS and their resulting requirements being introduced to the normative part of the TS as time progresses.
Annexes are labelled A, B, C, etc. and designated either "normative" or "informative" depending on their content (informative annexes do not comprise requirements for the implementation of the specification).

Annex <X> (informative):
Change history

It is usual to include an annex (usually the final annex of the document) for specifications under TSG change control which details the change history of the specification using a table as follows:
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