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Introduction

From the 3GPP network perspective the concept of a group communication appears to be a foreign concept.  The concept of group communication has been the underpinnings of public safety communications currently and in the past, not point to point communications.    A group communication is the ability for a set of devices to be considered as a whole.  In these public safety systems the method for identifying a group communication has evolved from a particular radio frequency to an abstraction (i.e., a logical group identifier).  The logical Venn diagram shown in figure 1 shows the concept of a group communication considering three characteristics: a member of a group (A), the device is reachable (R), and the device wants to participate (P).
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Let x represent a device.

Let A represent a set of devices.

Let R represent the set of devices that are reachable.
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Figure 1 Group characteristics

The truth table shown in table 1 provides the expected actions that the 3GPP network must provide to the device based on these three characteristics.

	representative device
	member of group
	reachable
	wants to participate
	actions

	x8
	T
	T
	T
	receives notice, receives call, participates in communication

	x7
	T
	T
	F
	receives notice, receives call, does not participate

	x6
	T
	F
	T
	does not receive notice, does not receive call, does not participate

	x5
	T
	F
	F
	does not receive notice, does not receive call, does not participate

	x4
	F
	T
	T
	does not receive notice, does not receive call, does not participate

	x3
	F
	T
	F
	does not receive notice, does not receive call, does not participate

	x2
	F
	F
	T
	does not receive notice, does not receive call, does not participate

	x1
	F
	F
	F
	does not receive notice, does not receive call, does not participate


Using these characteristics the 3GPP network needs to know the devices that make up the group communication so that it can make the appropriate inquiries and make the correct decisions to determine reachability, membership, and participation.  The condition (or indication) to participate may be at the device level or may be a decision made by the user of the device.  The 3GPP network is the only entity that knows whether a device is reachable.   The application layer can indirectly obtain the reachability information from the 3GPP network (e.g., be using it to deliver an application “ping” message).  [Would this be considered efficient?]  As one can see from Table 1 the actual devices that will compose the group communication may not be all of the devices that are listed as members of a group.

Group management

Group management concerns:
- the management of the members of a group, 
- the management of the resources to permit the group communications, and
- the management of multiple groups within the network and by the UE.

In order to manage the members of a group, one needs to be able to uniquely identify a group and to identify all members using an appropriate identity.  For the LTE network the appropriate identity would be the UE’s identity.  Therefore the LTE network needs to maintain a list of UE identities for each group identity.  In other words a group must be created within the LTE network.  Even for a multipoint service, one needs to know the identities of the multiple points.  How this information gets here (from the application) is not important.  What is important is that a group is created, deleted, and maintained within the LTE network.  The group created, deleted, and maintained within the LTE network may not be the same group that is created, deleted, and maintained within an application.  For example a group defined within an application could be based on the names of the users of the UEs.  Since the LTE does not know the users names and the application does not know the UEs’ addresses, a lookup or mapping would need to occur.

Resources allocated to a group communications needs to be distinguished from non-group communication resources, since more than one UE may be using the resource.  That is one resource for a single point-to-point carries less weight (excepting emergencies) than a group communication resource that may be carrying information to more than one UE.

Multiple group communications will exist and the ability to manage them is critical for providing a group communication service.  Use of priority levels is necessary.  However the actual assignment and algorithm used for implementing is left to network operators and the users of the service.

The characteristics of a group communication: initiation, active, and release.

When the initial group communication request (initiation) is made, it may have the following additional characteristics:

· Number of group members

· All group members must be reachable and participate in the call before the request receives notification to proceed, 

· [This would mean that one unreachable device could prevent the group communication from occurring]

· Some group members must be reachable and participate in the call before the request receives notification to proceed,

· [Which and how many group members would need to be available for configuration]

· No group members must be reachable and participate in the call before the request receives notification to proceed.

· Assigned various characteristics

· (e.g., a group priority in relation to other group communications, a group priority in relation to non-group communications, type of information to transmit, and quality of service (QoS)).

· Resources

· available for the request (i.e., access),

· available for the group communication,

· none, [Queue group communication]

· some, [Proceed or Queue group communication]

· all. [Proceed with group communication]

· Service area

· by network coverage

· by geographic area

· by administrative definition

During the active group communication,

· The device transmitting the information (e.g. voice, video, data) may change,

· The type, number, or both of information being exchanged may change,

· A device may leave the group communication,

· A device may join the group communication (sometimes called “late entry”),

· The priority of the group communication may change (i.e., elevated to an emergency),

· The priority of the devices within a group communication may be different,

· The priority of user on a device within a group communication may be different, and

· Group communication may be preempted on a:

· Per device,
[Preempting a single device from a group communication is NOT the expected behavior of a group communication (i.e., a public safety user would not expect his neighbor’s device to lose access to the group communication while his device does not)]

· Per EnodeB,
[Preempting all devices that are members of the same group communication on a single EnodeB is an example where the group communication could be continued among those “bumped” using ProSe.]

· Per certain area,

· Per entire area.

Once a group communication has completed, the resources need to be released.  Since there are multiple UEs participating in a group communication, determining when the group communication has ended and the resources can be released may be complicated.  If each UE could end a group call, the potential for lost data from other UEs could be expected.  An inactivity timer could be associated with the group communications.  A duration parameter could be provided in the initial group communication establishment, which could be modified later, upon which the group communication would be ended.

Additional characteristics for group communications may be relative to the device itself.

For example a device may be configured:

· to receive notifications from one or more active group communications for which is it authorized,

· to send notifications of interest to participate in one or more group communications for future group communications,

· to select one or more active group communications to participate in, and

· to reject one or more active group communications to participate in.

Other considerations

The Push to Talk (PTT) capability is a voice application that uses group communication as its basis.  The pushing of a physical button to be able to request transmission to talk over the group communication (reach multiple devices (members)) is a realization of the method used for group communication.  The assumption that the voice communication is half duplex, as opposed to full duplex, is an optional use of the more general group communication facility.  Group communication is not inherently half duplex, PTT voice is.  The application of current PTT capability for voice to other PTT services (for video and data) may not be appropriate.  For example some state that listening to multiple voices at the same time is not intelligible, but viewing multiple video feeds is a daily occurrence for some security guards or traffic controllers.  Some may consider a voice point to point communication, a group communication with the group containing two members.  However, there are subtle characteristics commonly associated with a voice point-to-point call, such as both devices must be reachable and the communication would be full duplex, rather than half duplex, as is the case for PTT voice group communications.

In PTT voice, there is usually a specific device (actually the user (dispatcher) of the device) that one expects to be part of the group communications.  This device (user), when present has higher priority in using the group communications.  For example it can pre-empt current group communications with its own voice data.

Everyday life group communication exists in various places.  One such example for speech is attending a 3GPP SA WG1 meeting.  We all registered to attend the meeting.  The meeting room was identified.  We all share the same space.  Some of us want to talk.  A few never want to stop talking.  The chair moderates.  There is usually a limited number of microphones scattered throughout the room, so some locate themselves nearby to increase their priority in the speaking queue.  Most people listen.  The number of those who want to listen is not limited.  The number of those wanting to talk, depending on politeness, access to microphone, the speaker’s voice volume, or the intervention of the chair, is usually one.  However it is up to the listener to be able to determine which speaker one listens to if more than one speaks.
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