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Abstract: Proposes session information flows for pre-established sessions to TS 23.179.
As previous discussed in SA6 #4, pre-established sessions are fundamental in meeting the stage 1 requirements on MCPTT access time and mouth-to-ear latency.
This contribution proposes information flows to TS 23.179 for establishment, modification and release of pre-established sessions. It is proposed that, instead of showing separate flows for the various types of calls that can utilise pre-established sessions (as was done in TR 23.779), existing and future sections for the various call types are updated appropriately.

It is noted that whilst this approach for documenting use of pre-established sessions may be possible for the stage 2 (TS 23.179), it will not hold true for stage 3 as different messages/protocols are used depending on if a pre-established session is used.
*** FIRST SET OF CHANGES ***
10
Procedures and information flows
Editor’s note:
This clause is a placeholder for a description of MCPTT procedures and detailed information flow diagrams with description of the individual information flows. Some structuring could be useful, such as grouping procedures and flows in main categories such as e.g. group call, private call, floor control… and also splitting between off-network and on-network.
10.4a
Pre-established session

10.4a.1
General
The MCPTT Server may support one or more Pre-established Sessions. The MCPTT UE establishes one or more pre-established sessions to an MCPTT server after SIP registration prior to initiating MCPTT calls to other MCPTT users. When establishing a pre-established session, the MCPTT UE negotiates the media parameters, which later can be used in MCPTT calls. This avoids the need to negotiate media parameters (including evaluating ICE candidates) and reserving bearer resources during the MCPTT call establishment which results in delayed MCPTT call establishment.

During the MCPTT call setup over a pre-established session, an MCPTT UE is notified of the start of an incoming MCPTT call using floor control messages.

The use of pre-established session on the origination side is completely compatible with the use of on demand session on the termination side. The use of pre-established session on the termination side is completely compatible with the use of on demand session on the origination side.
The Pre-established Session may be modified by the MCPTT UE and the MCPTT Server using the SIP procedures for session modification.
The Pre-established Session may be removed by the MCPTT UE and the MCPTT Server using the SIP procedures for terminating a SIP session.
10.4a.2
Procedures

10.4a.2.1
General

The pre-established session can be established after the initial SIP registration and MCPTT service logon. Figure 10.4a.2.1-1 presents the high level description of the pre-established session procedure.
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Figure 10.4a.2.1-1: Pre-established session

1.
The MCPTT UE registers to the SIP core.

2.
The MCPTT UE performs a logon for the MCPTT service.

3.
The pre-established session is a session establishment procedure between the MCPTT UE and the MCPTT server to exchange necessary media parameters needed for setting up the media bearer. After the pre-established session is established, the MCPTT UE is able to the activate media bearer whenever needed:

-
immediately after the pre-established session procedure; or

-
when the actual SIP signalling for the MCPTT call is initiated.

10.4a.2.2
Pre-established session establishment
The pre-established session is a session between the MCPTT UE and the MCPTT server in the home MCPTT network, and which may utilise other functional entities (e.g. a media resource function gateway, as defined in subclause 7.4.4.4, for means of obtaining media parameters and gathering ICE candidates). Figure 10.4a.2.2-1 represents the pre-established session establishment flow.
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Figure 10.4a.2.2-1: Pre-established session establishment

1.
The MCPTT UE gathers ICE candidates.

2.
The MCPTT UE sends a request to the MCPTT server to create a pre-established session.
3.
MCPTT server performs necessary service control, obtains media parameters (e.g. by means of interacting with a media resource function gateway) and gathers ICE candidates.

4.
MCPTT server sends an OK response to the MCPTT UE.
5.
ICE candidate checks take place e.g. between the MCPTT UE and a media resource function gateway.
6.
If necessary the MCPTT UE sends another request to the MCPTT server to update the ICE candidate pair for the pre-established session.

7.
The MCPTT server sends an OK response accepting the ICE candidate pair update.
10.4a.2.3
Pre-established session modification

Figure 10.4a.2.3-1 represents the pre-established session establishment flow.
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Figure 10.4a.2.3-1: Pre-established session modification

1.
The MCPTT UE gathers ICE candidates, if necessary (e.g. depending on the information that needs to be updated).

2.
The MCPTT UE sends a request to the MCPTT server to modify a pre-established session.

3.
MCPTT server performs necessary service control, obtains any necessary media parameters (e.g. by means of interacting with a media resource function gateway) and gathers necessary ICE candidates.

4.
MCPTT server sends an OK response to the MCPTT UE.

5.
If necessary, ICE candidate checks take place e.g. between the MCPTT UE and a media resource function gateway.

6.
If necessary the MCPTT UE sends another request to the MCPTT server to update the ICE candidate pair for the pre-established session.

7.
The MCPTT server sends an OK response accepting the ICE candidate pair update.

10.4a.2.4
Pre-established session release
Figure 10.4a.2.4-1 represents the MCPTT UE initiated pre-established session release flow and figure 10.4a.2.4-2 represents the MCPTT server initiated pre-established session release flow.
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Figure 10.4a.2.4-1: MCPTT UE initiated pre-established session release
1.
The MCPTT UE sends a request to the MCPTT server to release a pre-established session.

2.
The MCPTT server sends an OK response to the MCPTT UE.
3.
The MCPTT server releases all resources for the pre-established session.
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Figure 10.4a.2.4-2: MCPTT Server initiated pre-established session release

1.
The MCPTT server sends a request to the MCPTT UE to release a pre-established session.

2.
The MCPTT UE sends an OK response to the MCPTT server.

3.
The MCPTT server releases all resources for the pre-established session.

10.5
Group call

10.5.1
Pre-arranged group call

10.5.1.1
Group call setup – automatic commencement mode

The procedure focuses on the case where an authorized MCPTT user is initiating an MCPTT group call, which may utilise a pre-established session, with unicast signalling for communicating with the affiliated MCPTT members of that group.

Procedures in figure 10.5.1.1-1 are the signalling control plane procedures for the MCPTT client initiating establishment of MCPTT group call with a pre-arranged group i.e. MCPTT users on client 1, client 2 and client 3 belong to the same group which is defined on MCPTT group management server.

Pre-conditions:

1.
MCPTT group is previously defined on the group management server with MCPTT users affiliated to that group. All members of the group belong to the same MCPTT system.

2.
MCPTT group members are to be notified about the group call setup.
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Figure 10.5.1.1-1: Pre-arranged group call setup

1.
It is assumed that MCPTT users on MCPTT client 1, client 2 and client 3 are already registered for receiving MCPTT service and affiliated.

2.
User at MCPTT client 1 would like to initiate an MCPTT group call with a selected group (identified by group id).

NOTE 1: MCPTT client 1 may not be aware of the affiliation status of other MCPTT clients to the group while initiating the group call.

3.
MCPTT client 1 sends an group_call_request towards the MCPTT server via SIP core, which hosts the group selected by the user and identified by group id.

4.
MCPTT server checks whether the user of MCPTT client 1 is authorized for initiation of group call for the selected group, and if authorized, it resolves the group id to determine the members of that group and their affiliation status, based on the information from group management server.

5.
MCPTT server sends the corresponding group_call_request via SIP core towards the MCPTT clients of each of those affiliated group members. MCPTT users are notified about the incoming group call.

6.
The receiving MCPTT clients accept the group call group_call_request, and an acknowledgement is sent to the group hosting MCPTT server.

7.
MCPTT client 1 is informed about successful call establishment.

NOTE 2: Step 7 may occur at any time following step 5b, and prior to step 8 depending on the conditions to proceed with the call.

8.
MCPTT client 1, client 2 and client 3 have successfully established media plane for communication. MCPTT floor participant 1, floor participant 2 and floor participant 3 exchange floor control information e.g., MCPTT client 1 receives the floor granted information over the established media plane, while the other MCPTT client’s receive floor taken information. MCPTT client 1 indicates to the MCPTT user that the floor is available to send media, while the other MCPTT clients in the group call will be receiving that media.

10.5.1.2
End group call

The procedures focuses on the case where an MCPTT server initiates the ending of an ongoing MCPTT group call, which may utilise a pre-established session, for all the participants of that group call, since at least one of the ending conditions are met e.g. due to hang time expiry, last participant leaving, second last participant leaving, initiator leaving, minimum number of affiliated MCPTT group members are not present.

NOTE 1:
The procedure for an MCPTT user leaving the group call is a different scenario and not considered in this solution.
NOTE 2:
Ending a group call does not necessarily release the pre-established session that the MCPTT group call may be using. The procedure for an MCPTT client ending a pre-established session is a different scenario and is considered in subclause 10.4a.2.4.
Procedures in figure 10.5.1.2-1 are the signalling control plane procedures for the MCPTT server initiating termination of an ongoing MCPTT group call.
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Figure 10.5.1.2-1: End group call

1.
It is assumed that MCPTT users on MCPTT client 1, client 2 and client 3 are already part of the ongoing group call (e.g., as a result of pre-arranged group call setup).

2.
MCPTT server would like to terminate the MCPTT group call which is ongoing e.g., due to hang time expiry, due to hang time expiry, last participant leaving, second last participant leaving, initiator leaving, minimum number of affiliated MCPTT group members are not present.

3.
MCPTT server identifies the participants of the ongoing group call and generates group_call_end to terminate ongoing session.

4. 
MCPTT server sends a group_call_end via SIP core towards each participant of the ongoing group call.

5.
MCPTT users are notified about the termination of the group call.

6.
MCPTT client(s) receiving group_call_end, acknowledge towards MCPTT server.

7. MCPTT client 1, client 2 and client 3 have successfully released the floor control and media plane resources associated with the group call that is terminated.

10.5.2
Group call involving groups from multiple MCPTT systems

The information flow in figure 10 5.2-1 illustrates the group call involving groups from multiple MCPTT systems, which may utilise a pre-established session. It considers the scenario for group hierarchies and temporary groups formed by group regroup. The protocol followed may be SIP or a floor control protocol (e.g. if a pre-established session is utilised).

Pre-conditions:

1.
The security aspects of sharing the user information between primary and partner MCPTT systems shall be governed as per the service provider agreement between them. In this case, we consider the partner MCPTT system does not share their users’ information to the primary MCPTT system.

2.
The MCPTT user belongs to a MCPTT group hosted by the primary MCPTT server.

3.
A temporary group is formed by authorized MCPTT user/dispatcher by the group regroup procedure (subclause 10.4.1) and identified via a temporary group ID (TGI).

4.
The MCPTT group members of the constituent MCPTT groups belonging to the temporary group are affiliated to participate in a group call for the temporary group.

5.
The primary MCPTT server is the main/master group call controller for the group call for the temporary group.

6.
The constituent groups of the temporary group may belong to partner MCPTT servers.
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Figure 10.5.2-1: Group call involving groups from multiple MCPTT systems

1.
The affiliated MCPTT user via MCPTT client initiates a group call with a group id. A call setup message with the group id is routed to the Primary MCPTT server, which owns the group and is the main/master controller for the group call. If the group call is for a temporary group formed by the group regroup procedure, the group id will be a temporary group identity (TGI).

2.
The primary MCPTT server gets the group information (either from group management server or itself) including the constituent MCPTT groups’ identities, accessible group members list of the constituent groups, and other related data. 

3.
The primary MCPTT server initiates directly a call invitation to the accessible group members using the detailed user information and/or location information. The group members upon receipt of the invitation may accept or reject the call. Alternatively, the primary MCPTT server notifies the group members via a notification message containing the group id and/or the group call session identity information. Upon receipt of the notification message, the group members may perform a late call entry.

4.
The primary MCPTT server may not have access to group members’ information of the constituent group belonging to the partner MCPTT system. For such group members, the primary MCPTT server initiates a group call invitation via a call setup message to the partner MCPTT server with the target group’s group id information. 

5.
The partner MCPTT server further initiates a call invitation or call notification to the constituent group’s members as described in step 3.

6.
The partner MCPTT server provides a call setup response to the primary MCPTT server with success or failure result and/or detailed reason information in case of failure.

7.
The primary MCPTT server provides a call setup complete response via a call setup complete message to the MCPTT UE of authorized MCPTT user/dispatcher upon receiving responses to the call invitations sent to members of primary and partner MCPTT servers. The call setup complete response will consist of the success or failure result and/or detailed reason information in case of failure.

NOTE:
The call setup complete message is triggered depending on the conditions to proceed with the call.

8.
Upon successful call setup completion a group call is established for the group members from constituent groups of multiple MCPTT servers.

Editor’s note:
The feature interaction for the group call with another active group call is FFS.

*** FINAL SET OF CHANGES ***
10.7
Private call

10.7.1
Call setup – automatic commencement mode

The procedure focuses on the case where an MCPTT user is initiating an MCPTT private call, which may utilise a pre-established session, for communicating with another MCPTT user with or without floor control enabled in an automatic commencement mode. 

Procedures in figure 10.7.1-1 are the basic signalling control plane procedures for the MCPTT client initiating establishment of MCPTT private call with the selected MCPTT user.
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Figure 10.7.1-1: Private call setup – automatic commencement mode

1.
It is assumed that MCPTT users on MCPTT client 1 and client 2 are already registered for receiving MCPTT service.

2.
User at MCPTT client 1 would like to initiate a MCPTT private call for the selected MCPTT user. In case of private call with floor control, floor control is to be established.

3.
MCPTT client 1 sends an private_call_request towards the MCPTT Server (via SIP core), for establishing private call with the client 2. In case of private call with the implicit floor control, the private_call_request contains an element that indicates that MCPTT client 1 is requesting the floor.

4.
MCPTT server checks whether the user at MCPTT client 1 is authorized to initiate the private call to client-2, and that client-2 is authorized to receive the private call from client-1.

5.
MCPTT server may provide a progress indication to client-1 to indicate progress in the call setup process.

NOTE:
Step 5 may occur at any time following step 4, and prior to step 9.

6.
If authorized, MCPTT server sends the corresponding private_call_request towards the MCPTT client specified in the original private_call_request (client 2).

7.
The receiving MCPTT client 2 notifies the user about the incoming private call.

8. The receiving MCPTT client 2 accepts the private call automatically, and an acknowledgement is sent to the MCPTT server (via SIP core).

9.
Upon receiving the MCPTT client 2 accepting the private call request, MCPTT client 1 is informed about successful call establishment.

10.
MCPTT client 1 and client 2 have successfully established media plane for communication and either user can transmit media. In case of successful call establishment for private call with implicit floor control request from MCPTT client 1, floor participant at MCPTT client 1 is granted floor by the floor control server, giving it permission to transmit. At the same time floor participant at MCPTT client 2 is informed by the floor control server that floor is taken.

10.7.2
Private call using manual commencement mode 

10.7.2.1
Description

The information flow in figure 10.7.2.2-1 is the basic flow for the MCPTT client initiating an MCPTT private call, which may utilise a pre-established session, that uses manual commencement mode. This solution includes a configuration parameter of the MCPTT service to give the originator the floor, when floor control is used. The flow uses an implicit floor request in the MCPTT private call request indicating that the originator will be given the floor when the call starts and eliminates the need for a separate initial floor request message during media plane establishment.

10.7.2.2
Procedure

Both clients are served by the home MCPTT service provider in figure 10.7.2.2-1.
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Figure 10.7.2.2-1: MCPTT private call using manual commencement mode

1.
MCPTT client 1 and MCPTT client 2 are both registered and their respective users, MCPTT user 1 and MCPTT user 2, are authenticated and authorized to use the MCPTT Service.

2.
User at MCPTT client 1 would like to initiate a MCPTT private call for the selected MCPTT user. In case of private call with floor control, floor control is to be established. In the case of private call without floor control, both users will have the ability to transmit without floor arbitration.

3.
MCPTT client 1 sends an MCPTT private call request addressed to the MCPTT ID of MCPTT user 2. The MCPTT private call request contains a data element that indicates that MCPTT user 1 is requesting the floor, in the case of private call with implicit floor control.

4.
The MCPTT server confirms that both MCPTT users are authorized for the private call.

5.
The MCPTT server sends an MCPTT private call request for the call to MCPTT client 2, including the MCPTT ID of the calling MCPTT user 1.

6a.
The MCPTT user is alerted. MCPTT client 2 sends an MCPTT ringing to the MCPTT server.

6b.
The MCPTT server sends an MCPTT ringing to MCPTT client 1, indicating that MCPTT client 2 is being alerted.

7.
MCPTT user 2 has accepted the call using manual commencement mode (i.e., has taken some action to accept via the user interface) which causes MCPTT client 2 to send an OK to the MCPTT Server.

8.
The MCPTT server sends an OK to MCPTT client 1 indicating that MCPTT user 2 has accepted the call, including the accepted media parameters.

9.
The media plane for communication is established. Either user can transmit media individually when using floor control. In the case of successful call establishment for private call with implicit floor request from MCPTT client 1, the floor participant associated with MCPTT client 1 is granted the floor initially. At the same time the floor participant associated with MCPTT client 2 is informed that the floor is taken. The meaning of the implicit floor request (give floor initially to originator [client 1], or give floor initially to target [client 2]) may be configurable. In the case of private call without floor control both users are allowed to transmit simultaneously.

10.7.3
End private call

The procedure focuses on the case where an MCPTT client is requesting to terminate an ongoing MCPTT private call (with or without floor control), which may utilise a pre-established session, and the call is established in either of the two commencement modes (manual or automatic).

Procedures in figure 10.7.3-1 are the basic signalling control plane procedures for the MCPTT client initiating termination of an ongoing MCPTT private call.
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Figure 10.7.3-1: End private call

1.
It is assumed that MCPTT users on MCPTT client 1 and client 2 are already registered for receiving MCPTT service and are involved in private call with or without floor control established either in manual or automatic commencement mode.

2.
User at MCPTT client 1 would like to terminate an ongoing MCPTT private call with client 2.

3.
MCPTT client 1 sends a call_end request towards the MCPTT server (via SIP core), for tearing down the private call with the other client.

4.
MCPTT server sends the corresponding call_end request towards the MCPTT client specified in the original call_end request.

5.
MCPTT user is notified about the termination of the private call.

6.
The receiving MCPTT client 2 acknowledges the call_end request.

7.
MCPTT clients release all the media plane resources used for the private call. Further, if the private call was established with floor control, floor control resources are released and MCPTT clients cannot make further requests for floor control or send media.

10.7.4
Call Setup – automatic commencement mode – users in multiple MCPTT systems
The procedure focuses on the case where an MCPTT user is initiating an MCPTT private call (automatic commencement mode) , which may utilise a pre-established session, for communicating with an MCPTT user in another MCPTT system with or without floor control enabled. 

Editor's note: How two MCPTT servers interact with each other, with regards to which takes on a controlling function is FFS.

Procedures in figure 10.7.4-1 are the procedures for the MCPTT client initiating establishment of MCPTT private call with the selected MCPTT user.
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Figure 10.7.4-1: Private call setup – automatic commencement mode – users in multiple MCPTT system

1.
It is assumed that MCPTT users on MCPTT client 1 and client 2 are already registered for receiving MCPTT service to their respective MCPTT service provider.
2.
User at MCPTT client 1 would like to initiate a MCPTT private call for the selected MCPTT user. In case of private call with floor control, floor control is to be established.

3.
MCPTT client 1 sends an private_call_request towards the home MCPTT server 1 (via SIP core), for establishing private call with the MCPTT client 2 registered at MCPTT service provider 2. In case of private call with the implicit floor control, the private_call_request contains an element that indicates that MCPTT client 1 is requesting the floor.

4.
MCPTT server 1 checks whether the user at MCPTT client 1 is authorized to initiate the private call to MCPTT client-2.

5.
MCPTT server 1 may provide a progress indication to MCPTT client-1 to indicate progress in the call setup process.

NOTE:
Step 5 may occur at any time following step 4, and prior to step 11.

6.
If authorized, MCPTT server 1 sends the corresponding private_call_request towards the MCPTT system (via SIP core) of the MCPTT client specified in the original private_call_request (MCPTT client 2) i.e., MCPTT server 2.

7. 
MCPTT server 2 checks whether the MCPTT client 2 is authorized to receive the private call from MCPTT client 1.

8. MCPTT server 2 sends the received private_call_request towards the MCPTT client specified in the received private_call_request (i.e., MCPTT client 2)

9.
The receiving MCPTT client 2 notifies the user about the incoming private call.

10. The receiving MCPTT client 2 accepts the private call automatically, and an acknowledgement is sent to the MCPTT server 1 (via SIP core and MCPTT server 2).

11.
Upon receiving the MCPTT client 2 accepting the private call request, MCPTT client 1 is informed about successful call establishment.

12.
MCPTT client 1 and client 2 have successfully established media plane for communication and either user can transmit media. In case of successful call establishment for private call with implicit floor control request from MCPTT client 1, floor participant at MCPTT client 1 is granted floor by the floor control server at MCPTT service provider 1, giving it permission to transmit. At the same time floor participant at MCPTT client 2 is informed by the floor control server at MCPTT service provider 1 that the floor is taken.
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