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The baseline for this is S1-133114 (the rapporteur's interim version), to help everyone's ability to follow what is happening.

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 [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 authorised 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 over E-UTRAN.

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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Service Description of a Group Communication Service (informative)

A Group Communication Service (GCS) 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 3GPP architecture, using LTE radio technology, 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 LTE allow for broadband communication, so Group Communication Service is expected to support, voice, video or, more general, data communication. Also LTE 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. 

4.1
Relation to Group Communication System Enablers

The requirements listed in this TS shall serve as requirements to develop enablers; i.e. modular functions and open interfaces (e.g. a resource efficient distribution mechanism) that can be used to design Group Communication Services. This is to flexibly accommodate the different operational requirements on Group Communication Services that are expected to be different for various types of user groups (e.g. police or fire brigade), or from country to country.

5
Functional Requirements

5.1
High Level Requirements

5.1.1
High Level Requirements

The ability to make use of the Group Communication System Enabler provided by the 3GPP system shall be enabled on a Group Memberbasis. 

The system shall provide a mechanism to indicate network support of Group Communication System Enabler to the UE.

The UE shall have the ability to indicate the network support of Group Communication System Enabler to the user.

Group Communication System Enabler shall support various media such as conversational type communication (e.g. voice, video) or streaming (e.g. video) or data (e.g. messaging) or a combination of them.

The system shall be able to uniquely identify a GCSE group. The system shall be able to uniquely identify a Group Member within a GCSE group

The system shall provide a mechanism to send a Group Communication to all Receiver Group Members
. 

Only Receiver Group Members of the GCSE Group shall be able to receive from that GCSE Group via Group Communication.

The system shall be able to authorise a Group Member to become a Transmitter Group Member.

A Transmitter Group Member shall be able to transmit to a GCSE Group it is a member of, with or without being a Receiver Group Member of that GCSE Group.

A user shall be able to be a Group Member of one up to all existing GCSE Groups.

The interface between the GCSE client on the UE and the network shall be an open interface.

Note: 
As GCSE Groups can be composed of members from different agencies in different territories using GCSE clients provided by different manufacturers it is essential that multi-vendor interworking is facilitated. 

The network shall provide a third party interface for Group Communication. This implies that the interface supports e.g. charging and authentication/authorisation.

5.1.2
Group Communication setup requirements

A Transmitter Group Member shall be able to transmit a Group Communication to a GCSE Group without knowledge of the identities of other GCSE Group Members.

A Group Member shall be able to request to join or leave an established Group Communication
.

The system shall provide a mechanism to setup, release, and modify a multipoint service with applicable parameters e.g. QoS, priority.

The system shall validate the parameters received in the request to setup or modify a Group Communication based on the policy specified by the group’s subscription information, e.g. checks for QoS, priority.

The system shall provide the means to notify the requesting entity of any updates in the status of an on-going Group Communication.

The system shall provide notification to the requesting entity of the outcome of a request to setup, release, or modify a multipoint service.

5.1.3
Performance

The system shall be optimised to minimise the time intervals related to the use of Group Communication.

The recommended time intervals specified below are for consideration in the development of detailed RAN/CN requirements, and the evaluation of architecture solutions. 

The system should provide a mechanism to support a Group Communication end-to-end setup time less than or equal to 300ms. It is assumed that this value is for an uncontended network, where there is no presence checking and no acknowledgements requested from Receiver Group Member(s). The end-to-end setup time is defined as the time between when a Group Member initiates a Group Communication request on a UE and the point when this Group Member can start sending start sending a voice or data communication.

The time from when a UE requests to join an ongoing Group Communication to the time that it receives the Group Communication should be less than or equal to 300ms. 

Note: 
The 300ms indicated in the preceding requirements is based on requirements from [8] for legacy TETRA mission critical voice systems. It is understood that these requirements are particularly important for half duplex voice communication and other data that is delay sensitive. These requirements may not be met in some cases where the data is delay insensitive e.g a large document and/or where the type of Group Communication requires acknowledgement(s) from Receiver Group Members before it is allowed to proceed. 

The end to end delay for media transport for Group Communications should be less than or equal to 150 ms [6, 7]. 

5.1.4
Service continuity

When UEs are moving among cells during Group Communication, service continuity shall be supported.

5.1.5
Resource efficiency

The system shall provide a mechanism to efficiently distribute data for Group Communication.

5.1.6
User perception of Group Communication

All Receiver Group Members in a given area shall receive the Group Communication at the same time according to user perception.

All changes to the GCSE Group (e.g., adding or removing group members) shall take effect as soon as possible.

All changes to the set of Receiver Group Members (e.g., a Group Member choosing to receive the Group Communications or not) shall take effect in the Group Communication as soon as possible.

5.1.7
Scalability

The number of Receiver Group Members in any area may be unlimited

The system shall support multiple distinct Group Communications in parallel to any one UE that is capable of  supporting that number of distinct Group Communications in parallel.  The mechanisms defined shall allow future extension of the number of distinct Group Communications supported in parallel.

Note:
This includes both multiple Group Communications within the same GCSE Group, and multiple Group Communications associated with multiple GCSE Groups.  The actual number of such Group Communications achievable and desirable will depend on the type of media.

5.1.8
Priority and Pre-emption of GCSE Communication

The following requirements apply to the allocation and retention of system resources:

The system shall provide a mechanism to support at least n priority levels for Group Communication

The system shall provide a mechanism to support reassignment of Group Communication priority level.

The network operator shall be able to configure each Group Communication priority level with the ability to pre-empt lower priority Group Communications and non-Group Communications traffic.

The system shall provide a mechanism to allow pre-emption of lower priority for Group Communications and non-Group Communications traffic.

Group Members within a GCSE Group shall be able to have different priorities from each other.

4.5.1.9 Creation, modification, and deletion of GCSE Groups

The system shall provide a mechanism for the dynamic creation, modification, and deletion of GCSE Groups.

Information additional to the set of Group Members shall be associated with a GCSE Group, to be used by the system to identify the GCSE Group and to specify attributes that determine how it is changed and used.  This may be used to, e.g. define which Group Members are authorized for administrative functions, and whether the GCSE Group can relayed be via ProSe. 

The system shall provide notification of the creation or deletion of a GCSE Group to its Group Members.

If authorised, a user shall be able to request and receive a list of all the GCSE Groups for which it is a Group Member.

A mechanism shall be provided such that, if authorized, a user may amend information associated with a GCSE Group, add or remove Group Members of a GCSE Group, or create/delete a GCSE Group.

If authorized, a user shall be able to request and receive a list of Group Members of a particular GCSE Group.

If authorized, a user shall be able to request a notification for when specific or any Group Member(s) are added to or removed from a particular GCSE Group.

The system shall provide a mechanism to remotely configure a UE with any GCSE related information.

5.2
Group Handling

5.2.1
Additional requirements of GCSE Groups with defined geographical scope

The system shall provide a mechanism to restrict Group Communications for a given GCSE Group on a per cell(s) basis. In this case Group Members shall be able to receive and/or transmit only while being served by the specific cell(s).

The system shall provide a mechanism to setup, release and modify a multipoint service within a defined geographic area. 

The system shall be able to provide a mechanism to redefine the geographic area during the course of the Group Communication.

5.2.2
Services provided during an on-going Group Communication

For Group Communication services that require floor control (ie the ability to arbitrate who currently has the right to transmit) 

-
The Group Member shall be able to request the floor;

-
The system shall be able to arbitrate floor requests and grant permissions to Group Members.

-
A Transmitter Group Member shall be uniquely identified to the Receiver Group Members.


An entity shall be able to request a notification when a specific Group Member ceases to be a Receiver Group Member. 

A Receiver Group Member ceases to be a Receiver Group Member of a certain group by:

·  user decision 

· third party decision

· after a service dependent amount of time

· after a system configurable amount of time of unavailability.

A Transmitter Group Member ceases to be a Transmitter Group Member of a certain group by:

·  user decision 

· third party decision

· after a service dependent amount of time
· after a system configurable amount of time of unavailability.
· A notification shall be provided to the requesting entity when a specific Group Member ceases to be a Receiver Group Member.


Note: 
During the lifetime of a Group Communication the Receiver Group Members of the Group Communication may change. In the case where there are no Receiver Group Members, Transmitter Group Members would need to know that there are no other Receiver Group Members, and when another Receiver Group Member returns to the Group Communication.

5.5.

5.3.2
Services to the Group Member

The system shall provide a mechanism to permit a Group Member to request notification when a Group Communication is initiated using that GCSE group.

The system shall provide notification of a Group Communication to Group Members that have requested notification for the GSCE Group.

5.3.3
Group Member requests of the system

A Group Member shall be able to express interest to receive Group Communications when the GCSE Group is used for Group Communications.

The system shall provide a mechanism for a Receiver Group Member receiving a Group Communication to be able to accept, reject, or ignore the Group Communication.

The system shall provide a mechanism for a Receiver Group Member receiving a Group Communication to be required to accept the Group Communication

5.4.
Security requirements for Group Communication 

The system shall support at least the same security level for Group Communication (e.g. for Authentication, Integrity, Confidentiality and Privacy) as a 3GPP LTE packet data bearer.

5.5.
Charging requirements for Group Communication 

The system shall support the collection of resource and service usage information for Group Communication.

5.6 
Roaming and network interworking requirements

The system shall support the transmitting and/or receiving of Group Communication by Group Members that are roaming.

Subject to operator agreement, the system shall be able to support Group Communications where group members are attached to different PLMNs.

An interface shall be provided to enable Group Communication interworking between a network offering GCSE-based Group Communication Services with either or both of:

-
another 3GPP network offering GCSE-based Group Communication Services,

-
a non-3GPP network offering group communication services.

5.7

High availability of Group Communication

The system shall be capable of achieving high levels of availability for Group Communications utilising GCSE_LTE, e.g. by seeking to avoid single points of failure in the GCSE_LTE architecture and/or by including recovery procedures from network failures.

6
Interaction with other Services and Functions

6.1
Emergency calling

The ability for a UE to make an emergency call [5] shall be unaffected by being in a Group Communication. 

6.2
Interaction with ProSe

If EPC and E-UTRAN support ProSe, the EPC and E-UTRAN 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 E-UTRAN 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 EPC Path [9].
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