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1. Introduction
Clause 4 has been reviewed for alignment and consistency purposes.
2. Reason for Change
Various alignments and corrections in subclause 4.1 and 4.2 are proposed to extend readability and improve consistency. 
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.380 version 1.1.0.
* * * Next Change * * * *

4
General description

4.1
Overview

4.1.1
Floor Control

4.1.1.1 
General

In a PTT group call after the call is setup, at a given time only a single group member is allowed to talk and all other affiliated group members listen to this talker. The control action for obtaining this mode of operation is known as floor control. The direct actors of floor control are the floor participants and the floor control server. A floor participant does the floor control related actions in the MCPTT client. The floor control server is the decision maker of the floor control. In on-network the floor control server is in the MCPTT server with the controlling role. In off-network no specific floor control server exists. The current talker plays the role of floor control server.
Floor control actions in on-network are described in subclause 4.1.1.2. The differences for off-network floor control are described in subclause 4.1.1.3.
NOTE:
End-user actions as operation of the PTT button illustrates functionality but no end-user actions are mandated by this specification.
4.1.1.2 
On-network floor control
At any point in time a group member can request permission to talk.

When all group members are silent, a group member can press the PTT button, meaning the request for permission to talk. The floor participant entity of this user reflects this request to the floor control server by sending a Floor Request message. If the floor control server decides to permit, it informs this permission for this request by sending a Floor Granted message to the requesting group member. The floor control server informs the initiation of the talk to the other group members by sending a Floor Taken message. Once the group member receives the permission, a permission indication (permission tone) is generated and the user can talk. The media packets (encoded voice) are sent to the controlling MCPTT server and from there they are distributed to all listeners of this group. The release of the PTT button indicates the user’s intension to end talking. Once the PTT button is released, the floor participant sends a Floor Release message to the floor control server indicating that this user has finished talking. This cycle, starting from the Floor Granted message and ending with the Floor Release message, is known as 'talk burst' or 'media burst'.

In the beginning of a call the initial talk permission request can be implied by the SIP message which initiates the call as specified in 3GPP TS 24.379 [2] without any specific Floor Request message.

A group member can also request for permission to talk by sending a Floor Request message during a talk burst. The floor control server can resolve this request in several ways.
1.
If this request has higher priority than the ongoing talk burst, the floor control server revokes the current talk burst by sending a Floor Revoke message to the current talker. The current talker is interrupted and the current media burst is ended by the current floor participant by sending a Floor Release message. Then the floor control server sends a Floor Granted message to the revoking user and send Floor Taken message to other group members. Then a new media burst starts. 
2.
If this request does not have higher priority and floor request queuing is not used the floor control server rejects this request by sending a Floor Deny message to the requester. Then a reject indication (reject tone) is generated for the user. The ongoing talk burst continues. 
3.
If request queuing is used the floor control server sends Floor Queue Position Info message indicating that there is no permission but the request is queued for potential permission when the current talk burst ends. Then a "queued" indication is generated for the user. The ongoing talk burst continues.
Editor's note [CT1#95, C1-154586-1]: "Floor override without revoking the current talker" as explained in subclause 10.11.1.2.2.2. of TS 23.179 is not yet handled.

During a talk burst, a queued user can ask its position in the queue by sending a Floor Queue Position Request message. Then the floor controller server provides the information by sending Floor Queue Position Info message. A queued user can also remove itself from the queue by sending a Floor Release message. This kind of message exchange during a talk burst does not affect the ongoing talk burst.

If request queuing is used, by the end of the talk burst, the floor control server gives the talk permission to the first pending request in the queue. For this, it sends the same messages as in the beginning of a talk burst; Floor Granted message to the permitted user and Floor Taken message to other group members. The permitted user is expected to press the PTT button after the permission tone within a well-defined short period of time. If PTT button is pressed the media burst continues normally until it is released. If not, the MCPTT client loses the talk permission.

If queuing is used the ordering in the queue is affected by the priority of the users in the queue.

During silence (when no talk burst is ongoing), the floor control server can send Floor Idle message to all floor participants from time to time. The floor control server sends Floor Idle message in the beginning of silence.

Some of the floor control messages can be repeated as specified in state machines specified in clause 6.

The call can be released after a long silence period.

4.1.1.3 
Off-network floor control

This subclause describes the special features for off-network floor control with respect to the on-network floor control.

In off-network no specific floor control server exists. All floor control messages are sent to all group members.

When a floor control server gives talk permission it sends a Floor Granted message. The information element which expresses the group member, to which this talk permission is given, implies to the other group members that the floor is taken. No other Floor Taken message is sent.

After silence, a floor participant asks for talk permission by sending a Floor Request message. After a well defined waiting period, if no response is received, this floor participant sends a Floor Granted message indicating itself in the information element which expresses the group member to which this talk permission is given and continues the talk burst.

In off-network, the Floor Idle message is not used.

Some of the floor control messages can be repeated as specified in the state machines specified in clause 7.

4.1.2
Pre-established session call control

4.1.2.1
General

An MCPTT client can pre-establish a session with the participating MCPTT function for potential use when a call is setup. The establishment, the modification and the release of a pre-established session are specified in 3GPP TS 24.379 [2].

A pre-established session can be used when initiating a pre-arranged group call, a chat group call or a private call. Similarly a pre-established session can be used to terminate a pre-arranged group call, chat group call and private call.

The media control messages related to call setup over a pre-established session are sent over the channel used for media control. The media control messages related to the release of a call which was setup over a pre-established session, without terminating the pre-established session, are sent over the channel used for media control. The unicast channel for media control is over the MCPTT-4 reference point.

4.1.2.2
Call setup over pre-established session

For a pre-arranged group call, when the originator initiates the call setup indicating the use of a pre-established session using SIP messages as specified in 3GPP TS 24.379 [2], the participating MCPTT function (which serves the originating MCPTT client) sends to the originating MCPTT client a Connect message after the controlling MCPTT function accepts the initiation of this call. After the reception of this Connect message the originating MCPTT client sends an Acknowledgment message by indicating that the connection is accepted or by indicating that the connection is not accepted. If the connection is accepted by the originating MCPTT client, the floor control for this call continues a specified in clause 6.

For a pre-arranged group call, if the controlling MCPTT function as triggered by an originating group member initiates a call as specified in 3GPP TS 24.379 [2], the participating MCPTT function (which serves the terminating MCPTT client) sends a Connect message to all affiliated MCPTT clients of this group After the reception of the Connect message, the terminating MCPTT client sends an Acknowledgment message by indicating that the connection is accepted or by indicating that the connection is not accepted. If the connection is accepted by the terminating MCPTT client, the floor control for this call continues a specified in clause 6.
NOTE:
If a terminating client does not have an available pre-established session, the call setup proceeds as in on-demand call setup as specified in 3GPP TS 24.379 [2].
For a chat group call, a group member can use a pre-established session when joining the chat group using SIP messages as specified in 3GPP TS 24.379 [2]. For a group member that has already joined the chat group call, the floor control between the MCPTT client (floor participant) and the MCPTT server (floor control server) continues as specified in clause 6.

For a private call, the procedures for the originator are the same as the originator initiating a call for a pre-arranged call setup over a pre-established session, with the difference that the recipient of the call is a private user and not a pre-arranged group.

For a private call, if the controlling MCPTT function as triggered by the originator initiates a call as specified in 3GPP TS 24.379 [2], the participating MCPTT function (which serves the terminating MCPTT client) sends a Connect message to the terminating MCPTT client (served by the participating MCPTT function) if this MCPTT client has an available pre-established session and the commencement mode is automatic. If the commencement mode is manual, the terminating MCPTT client is invited using SIP procedures as specified in 3GPP TS 24.379 [2].

4.1.2.3
Release of a call which uses a pre-established session

When a call is released by the controlling MCPTT function (as specified in 3GPP TS 24.379 [2]), the participating MCPTT function sends a Disconnect message to all MCPTT clients which used a pre-established session for this call. Then the call is released (see also 3GPP TS 24.379 [2]) and the pre-established session can be used for another call.

When an MCPTT client leaves a call (as specified in 3GPP TS 24.379 [2]) which was setup over a pre-established session without releasing the pre-established session, this pre-established session can be used for another call.

A call setup over a pre-established session can also be released by using the specifications in 3GPP TS 24.379 [2] (without the use of Disconnect message) as a result the pre-established session, which has been used for this call, is also released.

4.1.3
MBMS subchannel control

4.1.3.1
General

The participating MCPTT function can use an MBMS bearer for the DL transmission of the media and the media control plane.
The participating MCPTT function decides to activate an MBMS bearer. After the activation of the MBMS bearer, as specified in 3GPP TS 29.468 [6], the TMGI of this MBMS bearer is announced to the MCPTT clients in the MBMS service area of this MBMS bearer. This announcement enables the MCPTT client to listen (decode/demodulate) this MBMS bearer. The activation of an MBMS bearer and the announcement of the TMGI create a pool of MBMS subchannel resources without any association to a group or other purposes.

The criteria for a participating MCPTT function to decide to activate and use an MBMS bearer is implementation dependent.
An MBMS bearer can be used for the DL transmission for more than one group. For this, additional parameters like destination UDP port are used for enabling the differentiation of messages and packets belonging to different groups over the same MBMS bearer by a receiving MCPTT client.

Editor’s note [CT1#95, C1-154486-1]: The exact parameters for the use of the same MBMS bearers by multiple groups simultaneously are FFS.

When a TMGI is announced, a general purpose MBMS subchannel is created by defining an association between the identity of the general purpose MBMS subchannel (e.g. 'general purpose') and the TMGI (of the activated and announced MBMS bearer) together with the parameters (e.g. UDP port) differentiating this general purpose MBMS subchannel in this MBMS bearer. The parameters of this general purpose MBMS subchannel can be communicated to the MCPTT clients in the MBMS service area of this MBMS bearer using unicast over-the air transmission or can be pre-defined and stored in the MCPTT user profile that is downloaded to the MCPTT UE.

4.1.3.2
Start of a conversation

When a conversation is started (by an originating MCPTT client of a group) the participating MCPTT function can allocate an MBMS subchannel for this group by defining an association between this group (e.g. 'group id') and the TMGI (of the activated and announced MBMS bearer) with the parameters differentiating this MBMS subchannel in this MBMS bearer. The parameters of this MBMS subchannel are sent using the general purpose MBMS subchannel using the Map Group To Bearer message. The Map Group To Bearer message can be repeated a configurable number of times to improve the probability for reception.

The same MBMS subchannel can be used for media and media control plane of an MCPTT group, subjected to the restrictions stated in IETF RFC 5761 [7].

4.1.3.3
During a conversation

If an MBMS subchannel exists, the participating MCPTT function forwards the media control messages, received from the controlling MCPTT function via MBMS subchannel for media control. Only floor control messages which are transmitted to more than one affiliated group member are forwarded to the MBMS bearer (e.g. floor taken, floor idle). The floor control messages can be repeated by configurable number of times for improving the reception probability. The participating MCPTT function forwards the media packets, received from the controlling MCPTT function, via the MBMS subchannel for media.

Amongst all affiliated group members under this participating MCPTT function, the participating MCPTT function is informed or is enabled to deduce the group members which do not or cannot receive the MBMS subchannels. The participating MCPTT function forwards the media packets and the media control messages, received from the controlling MCPTT function, to the group members which do not or cannot receive the MBMS subchannels, using unicast bearers allocated for media and media control respectively.

4.1.3.4
Ending the conversation

The participating MCPTT function can de-allocate an MBMS subchannel after a configurable period of silence in the conversation by removing the association to this group by sending the Unmap Group To Bearer message over this MBMS subchannel. The de-allocation of the MBMS subchannel frees the parameters used for differentiating this MBMS subchannel in this MBMS bearer. Therefore, the resources of a de-allocated MBMS subchannel can be reallocated for a conversation of another group.

NOTE:
The participating MCPTT function will activate MBMS bearers with general QoS characteristics suitable for MCPTT service and will map MBMS subchannels for media or media control only to MBMS bearers that can provide the QoS required by that media or media control.

4.2
Internal structure of media plane control entities

4.2.1
Controlling MCPTT function
According to 3GPP TS 23.179 [5], the controlling MCPTT function is divided into a floor control server and a media distribution function. In the present document the internal structure of the MCPTT server is illustrated in figure 4.2.1-1.


[image: image1.emf]Controlling MCPTT function

Floor control server

Media distribution function

Floor control 

arbitration logic

Floor control interface 

towards the MCPTT 

client

Network media 

interface

Media distributor

MCPTT 7

MCPTT 4

Floor request 

queue

Application and 

signalling plane


NOTE:
The internal structure of the MCPTT server is implementation specific, but a possible internal structure is shown to illustrate the logic and the procedures.
Figure 4.2.1-1: Internal structure of floor control in the controlling MCPTT function
All entities in the controlling MCPTT function is assumed to have a direct communication interface to the application and signalling plane. The interface to the application and signaling plane carries information about SIP session initialisation and SIP session release, SDP content, etc.

The reference points MCPTT-4 and MCPTT-7 are described in 3GPP TS 23.179 [5].

The floor control interface towards the MCPTT client receives and transmitts the floor control messages from and to the MCPTT client. The procedures are controlled by a state machine described in subclause 6.3.5. One state machine is needed for each MCPTT client participating in an MCPTT call.

The floor control arbitration logic is performing the floor control. The floor control arbitration logic is controlled by a state machine described in subclause 6.3.4. One state machine is needed per MCPTT call.

The floor request queue is accessible both by the floor control interface towards the MCPTT client for all MCPTT clients in the call and the floor control arbitration logic.
The network media interface is receiving and sending media from and to the associated MCPTT client. The network media interface is out of scope of the present document. One network media interface is needed for each MCPTT client participating in an MCPTT call.

The media distributor is controlled by the floor control arbitration logic. The media distributor is out of scope of the present document. One media distributor is needed per MCPTT call.

The internal interfaces are assumed to transport the following type of information.

1.
The interface between the network media interface and the floor control interface towards the MCPTT client:
a.
Indication that the network media interface has started to receive media packets from the associated MCPTT client or that media packets are no longer received from the associated MCPTT client.
NOTE:
It is implementation specific whether an indication e.g. is sent for every received RTP media packet or only when the first packet is received and then when no more RTP packets are received.

2.
The interface between the floor control interface towards the MCPTT client and the floor control arbitration logic:

a.
Floor control messages to and from the associated MCPTT client, requests to create or delete the state machine instance for the associated MCPTT client. The floor control message to the floor control arbitration logic are limited to floor control messages that will change the state of the floor.

3.
The interface between the network media interface and the media distributor:

a.
Media to and from associated MCPTT clients. This interface is out of scope of the present document.

4.
The interface between the floor control arbitation logic and the media distributor:

a.
Requests to start or stop distributing media to participants in the MCPTT call. Indication that the media distributor has started to receive media packets from the network media interface associated with the MCPTT client with the permission to send media or that media packets are no longer received from the network media interface from the associated MCPTT client.

5.
The interface between the floor control interface towards the MCPTT client and the floor request queue:

a.
Requests to store received Floor Request messages in the queue or requests to remove Floor Request messages from the queue and the queue content for building the Floor Queue Position Info message.
6.
The interface between the floor control arbitration logic and the floor request queue:

a.
Requests to store received Floor Request messages in the queue or requests to remove Floor Request messages from the queue. Indications that the queue is modified.
4.2.2
MCPTT client

According to 3GPP TS 23.179 [5], the MCPTT client is divided into a floor participant and a media mixer function. In the present document the internal structure of the MCPTT client is illustrated in figure 4.2.2-1.
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NOTE:
The internal structure of the MCPTT client is implementation specific, but a possible internal structure is shown to illustrate the logic and the procedures.

Figure 4.2.2-1: Internal structure of the MCPTT client

All entities in the MCPTT client have a direct communication interface to the application and signalling plane. The interface to the application and signaling plane carries information about SIP session initialisation and SIP session release, SDP content, etc.

The reference points MCPTT-4, MCPTT-6, MCPTT-7 and MCPTT-8 are described in 3GPP TS 23.179 [5].

The floor participant receives and sends floor control and pre-established session control message over the unicast bearer.

The media mixer receives and sends RTP media packets over the unicast bearer. The media mixer indicates to the floor participant when RTP media packets are received and when RTP media packets are no longer received. The floor participant instructs the media mixer on how to handle media received from the user or received from the network either over the unicast bearer or over the MBMS bearer.

The MBMS interface receives RTP media packets over the MBMS bearer. The RTP media packets are forwarded to the media mixer.

The MBMS interface receives floor control messages and MBMS subchannel control messages over the MBMS bearer. The MBMS interface forward received floor control messages to the floor participants.

The floor participant receives indication from the MCPTT client when the MCPTT user has pressed or released the PTT button. The MCPTT client can also provide notification towards the MCPTT user. Voice received from the MCPTT user is, on instruction from the floor participant, encoded by the media mixer / interface and sent as RTP media packets over the unicast bearer.

4.2.3
Participating MCPTT function

4.2.3.1
General
The participating MCPTT function performs the participating role of an MCPTT server as defined in 3GPP TS 23.179 [5]. The participating MCPTT function uses media plane control (non-SIP) messages when taking part in the floor control procedures as specified in clause 6, call over pre-established session as specified in clause 9 and the use of MBMS Bearer procedures as specified in clause 10. In the sequel the term 'controlling MCPTT function' is used for the entity which performs the controlling role of an MCPTT server.

The following subclauses describe the assumed internal structure of a participating MCPTT function and the role of the participating function in the floor control procedures, the call over pre-established session procedures and the use of MBMS Bearer procedures.

4.2.3.2
Internal structure of the participating MCPTT function

In the present document the internal structure of the participating MCPTT function is illustrated in figure 4.2.3.2-1.
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NOTE:
The internal structure of the participating MCPTT function is implementation specific but a possible internal structure is shown to illustrate the logic and the procedures.

Figure 4.2.3.2-1: Internal structure of the participating MCPTT function
All entities in the participating MCPTT function have a direct communication interface to the application and signalling plane. The interface to the application and signalling plane carries information about SIP session initialisation and SIP session release, SDP content, etc.

The reference points MCPTT-3, MCPTT-4, MCPTT-7, MCPTT-8 and MCPTT-9 are described in 3GPP TS 23.179 [5].

The media and media control message distribution receives media control messages and RTP media packets to and from the MCPTT client and the controlling MCPTT function. Media control messages and RTP packets are forwarded as received when unicast bearers are used. If MBMS bearers are used floor control messages, MBMS subchannel control messages and RTP media packets are sent to the MBMS bearer management.

The MBMS bearer management receives floor control messages and RTP media packets from the media and floor control message distribution when floor control messages and RTP media packets are sent over an MBMS bearer. MBMS bearer management also generates MBMS subchannel control message. Floor control message, RTP media packets and MBMS subchannel control messages are sent to the GCS AS for distribution over an MBMS bearer. The GCS AS is outside the scope of the present specification.

4.2.3.3
The roles of the participating MCPTT function

4.2.3.3.1
For the floor control procedures

When a floor control message or a media packet is received from an MCPTT client, in the MCPTT-4 and MCPTT-7 reference points respectively, the participating MCPTT function forwards it to the controlling MCPTT function over MCPTT-3 reference point or in the application and signalling plane. When a floor control message or a media packet is received from the controlling MCPTT function, over MCPTT-3 reference point or the application and signalling plane, for MCPTT clients which do not use an MBMS subchannel, the participating MCPTT function forwards the floor control message to the MCPTT client over the MCPTT-4 and MCPTT-7 reference points respectively. For MCPTT clients which use an MBMS subchannel, for floor control messages directed to all of these MCPTT clients and for media packets, the participating MCPTT function forwards a single floor control message or a single media packet using the MBMS subchannel over MCPTT-9 and MCPTT-8 reference points respectively.
Editor's note [CT1#95, C1-154719-1]: Optimizations for not delivering a media packet forward and backward between the participating MCPTT function and controlling MCPTT function is FFS.

Editor's note [CT1#95, C1-154719-2]: Optimization for delivering a media control message or media packet, from the controlling MCPTT function to the participating MCPTT function, to be transmitted using multicast channel is FFS.

The participating MCPTT function specifications related to the floor control are specified in subclause 6.4 for unicast media and media control delivery and in subclause 10.3.3 for MBMS delivery.

4.2.3.3.2
For the call over pre-established session procedures

For a pre-established session between an MCPTT client and the participating MCPTT function, when a call is initiated over this pre-established session, the participating MCPTT function informs the originating MCPTT client the acceptance or rejection decision of the controlling MCPTT function by sending Connect or Disconnect messages respectively over MCPTT-4 reference point. When a call initiation is accepted by the controlling server and informed to the participating MCPTT function, the participating MCPTT function informs the terminating MCPTT client which has a pre-established session the initiation of this call, using Connect message over MCPTT-4 reference point. 

When the controlling MCPTT function informs the participating MCPTT function that a call which is setup over a pre-established session is released (either over MCPTT-3 reference point or from application and signalling plane), the participating MCPTT function informs the MCPTT client the release of this call using Disconnect message over MCPTT-4 reference point. By the end of the release of the call the pre-established session is reserved for possible future use.

When an Acknowledgment message is received, over MCPTT-4 reference point, as result of a message informing the MCPTT client for the initiation, the rejection or the release related to a call conducted over a pre-established session, the participating MCPTT function communicates the positive or negative acknowledgment information towards the controlling MCPTT function according to the procedures in 3GPP TS 24.379 [2] (either over MCPTT-3 reference point or from application and signalling plane).

The participating MCPTT function specifications related to the call setup over pre-established session are specified in subclause 9.3.

4.2.3.3.3
For the use of MBMS bearer procedures

In the initiation of a conversation, if the MBMS bearer management in the participating MCPTT function decides to use an MBMS subchannel for the media control messages and the media packets, the participating MCPTT function sends a Map Group To Bearer message over MCPTT-9 reference point, for indicating the association information between the group identity of this call and the TMGI of the MBMS bearer and additional parameters necessary for the identification of this MBMS subchannel using the general purpose MBMS subchannel already associated for the transmission of this information. In the termination of a conversation the participating MCPTT function sends an Unmap Group To Bearer message for terminating the association between the MBMS subchannel in use for this conversation and the group identity..

The participating MCPTT function specifications related to the declaration of the association between an MBMS bearer and related parameters and the MBMS subchannel for media and media control are specified in subclause 10.3.2 and subclause 10.3.4.
4.2.4
Non-controlling MCPTT function of an MCPTT group
According to 3GPP TS 24.379 [2] subclause 5.3, the MCPTT server can act in a non-controlling MCPTT function of an MCPTT group role. In the present document the internal structure of the non-controlling MCPTT function of an MCPTT group is illustrated in figure 4.2.4-1.
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The internal structure of the MCPTT server is implementation specific but a possible internal structure is shown to illustrate the logic and the procedures.
Figure 4.2.4-1: Internal structure of the non-controlling MCPTT function

All entities in the non-controlling MCPTT function of an MCPTT group are assumed to have a direct communication interface to the application and signalling plane. The interface to the application and signaling plane carries information about SIP session initialisation and SIP session release, SDP content, etc.
The floor participant interface receives and transmitts the floor control messages from and to the MCPTT client. The procedures are controlled by a state machine described in subclause 6.5.5. One state machine is needed for each MCPTT client participating in an MCPTT call.

The floor control server interface is distributing floor control message to and from the floor control server in the controlling MCPTT function. The floor control server interface procedures are described in subclause 6.5.4. One floor control server interface is needed per MCPTT call.

The network media interface is receiving and sending media from and to the associated MCPTT client. The network media interface is out of scope of the present document. One network media interface is needed for each MCPTT client participating in an MCPTT call.

The media distributor is controlled by the floor control server interface. The media distributor is out of scope of the present document. One media distributor is needed per MCPTT call.

The internal interfaces are assumed to transport the following type of information.

1.
The interface between the network media interface and the floor participant interface:
a.
Indication that the network media interface has started to receive media packets from the associated MCPTT client and requests from the floor participant interface to forward received RTP paclets towards the media distributor or to stop forward RTP media packets to the media distributor.

NOTE:
It is an implementation specific whether an indication e.g. is sent for every received RTP media packet or only when the first packet is received.

2.
The interface between the floor participant interface and the floor control server interface:

a.
Floor control messages to and from the associated floor participant. The floor control message to the floor control server interface are limited to floor control messages that can result in an action towards the floor control server.

3.
The interface between the network media interface and the media distributor:

a.
RTP media packets to and from associated MCPTT clients. This interface is out of scope of the present document.

4.
The interface between the floor control server interface and the media distributor:

a.
Requests to start or stop distributing media to participants in the MCPTT call. Indication that the media distributor has started to receive media packets from the network media interface associated with the MCPTT client with the permission to send media.
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