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1. Introduction
Where a group call spans two interworking systems, dependent on the affiliation option employed, there will be a need for late entry signalling from the controlling system to the participating system to allow for a group member joins the group in the participating system. This may be straightforward, triggered by affiliation, but if affiliation is implicit or permanent, then it will require action by the controlling system.
2. Reason for Change
To introduce the key issue and procedures for late entry between systems.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.782 v 0.4.1.
* * * First Change * * * *

5.2
Homing and affiliation

5.3.x
Key issue #3-x – Late entry to group call
5.3.x.1
Description

If a group call has been set up by the controlling system and does not include the participating system, e.g. because the participating system had no affiliated group members at the start of the group call, the controlling system may need to send late call entry signalling to the participating system if a group member affiliates to the group whilst the group call is ongoing.
If a call is ongoing in the controlling system without the participating system being included in the call:
-
If an explicit affiliation strategy is used, and the participating system sends affiliation signalling to the controlling system in response to the first affiliation of any group member to the group within the participating system, or in response to every group affiliation signalling from each group member, then the controlling system can send late entry signalling to the participating system following receipt of the explicit affiliation signalling.

-
If implicit affiliation is used, or if affiliation is sent from participating to controlling system independently of any group member affiliation (e.g. when the link is established between the two systems) then the controlling system needs to periodically send late entry signalling to the participating system throughout the ongoing group call in case a group member affiliates whilst the call is ongoing. 
Gaps:

1.
Sending late entry signalling from controlling to participating system where there is no explicit group affiliation process in use.

* * * Second Change * * * *

6.4
Session setup and termination
6.4.x
Solution #3-x: Late entry in interworking group call
6.4.x.1
Description

6.4.x.1.1
Late entry overview

If a group call is ongoing in the group controlling system, but does not include the participating system for example if the participating system had no affiliated group members at the time that the call was established, the participating system needs to be included in the group call when or shortly after a group member affiliates.
If an explicit affiliation is sent to the controlling system because of the affiliations of group members within the participating system, either when the first group member affiliates to the group in the participating system or when each group member affiliates to the group in the participating system, then late entry call setup signalling can be sent to the participating system when the controlling system receives the group affiliation from the participating system.

If explicit affiliation is not linked to group member affiliations in the participating system, or if implicit affiliation is used, the controlling system needs to periodically send late entry signalling to the participating system whilst the call is ongoing.

These procedures are described in the following subclauses.

6.4.x.1.2
Late entry with explicit affiliation, MCPTT controlling system
In this procedure, an explicit affiliation is used as the trigger for late call entry signalling and the MCPTT system is the controlling system.
The signalling procedure is described in figure 6.4.x.1.2-1.
Pre-conditions:

1.
A group call is ongoing in the MCPTT system, and the MCPTT system is the controlling system for the interworking group call.
2.
The LMR system is the participating system, and is not taking part in the group call as there were no group members affiliated to the group at the start of the call.
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Figure 6.4.x.1.2-1
Late entry from LMR system with MCPTT system controlling
1.
A group member affiliates to the interworking group in the LMR system.

2.
The IWF sends a group affiliation request for the interworking group to the MCPTT server.

3.
The MCPTT server checks that the affiliation to the MCPTT group from the IWF is authorized.
4.
The MCPTT server sends a late entry group call setup for the interworking group to the IWF to include the LMR system in the group call.

5.
The IWF responds with a successful call setup response.

6.
The media plane is established between MCPTT server and IWF. Floor control signalling is sent to the IWF to indicate the current talking party.
6.4.x.1.3
Late entry with explicit affiliation, LMR controlling system

In this procedure, an explicit affiliation is used as the trigger for late call entry signalling and the LMR system is the controlling system.

The signalling procedure is described in figure 6.4.x.1.3-1.

Pre-conditions:

1.
A group call is ongoing in the LMR system, and the LMR system is the controlling system for the interworking group call.
2.
The MCPTT system is the participating system, and is not taking part in the group call as there were no group members affiliated to the group at the start of the call.
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Figure 6.4.x.1.3-1
Late entry from LMR system with MCPTT system controlling

1.
An MCPTT client whose user is a group member affiliates to the interworking group in the MCPTT system.
2.
The MCPTT server sends a group affiliation request for the interworking group to the IWF.
3.
The IWF sends a group affiliation response for the interworking group to the MCPTT server. It is assumed that the IWF or connected LMR system has performed any necessary authorization checks prior to sending a positive response.
4.
The MCPTT server sends a group affiliation response to the MCPTT client, informing the MCPTT client of successful affiliation to the interworking group.

5.
As there is an ongoing call, the IWF sends a group call late entry setup request to the MCPTT server.

NOTE:
The message may be the same as that which would be sent to set up a group call in a non-late entry case
6.
The MCPTT server sends the group call request to the MCPTT client.

7.
The MCPTT server responds to the IWF with a successful call setup response.
8.
The MCPTT client responds to the MCPTT server acknowledging the set up of the group call.
NOTE:
Step 7 may occur either before step 6, or as shown following step 6 and before step 8, or following step 8. 
9.
The media plane is established between IWF, MCPTT server and MCPTT client. Floor control signalling indicates the current talking party to the MCPTT client.
6.4.x.1.4
Late entry without explicit affiliation, MCPTT controlling system

In this procedure, the group in the LMR system is considered to be implicitly affiliated to the interworking group the MCPTT system via the IWF. The call is ongoing in the MCPTT system, and the MCPTT system periodically attempts late entry call set up to the LMR system in case a group member has affiliated in the LMR system.
The procedure described in figure 6.4.x.1.4-1 shows the case where the MCPTT system attempts late entry signalling to the LMR system each time there is a successful floor request.
Pre-conditions:

1.
A group call is ongoing in the MCPTT system, and the MCPTT system is the controlling system for the interworking group call.
2.
The LMR system is the participating system, and is not taking part in the group call as there were no group members affiliated to the group at the start of the call.
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Figure 6.4.x.1.4-1
Late entry from controlling MCPTT system with no explicit inter-system affiliation
1.
The user at MCPTT client 1 desires to speak, and MCPTT client 1 sends a floor request to the MCPTT server.
2.
The MCPTT server sends a group call late entry setup request to the IWF in case any members of the associated interworking group in the LMR system have affiliated to the group since the start of the group call.
3.
The MCPTT server grants the floor to MCPTT client 1, and informs MCPTT clients 1 and 2 of this by sending a floor taken message to each.
4.
The IWF responds to the MCPTT server that the call is rejected, as there are still no affiliated group members in the LMR system.
NOTE:
Step 4 may occur before or after step 3.
5.
MCPTT client 1 makes and completes the transmission.
6.
At the end of the transmission, MCPTT client 1 releases the floor and signals this to the MCPTT server. The MCPTT server informs MCPTT client 2.
7.
An LMR user affiliates to the group in the LMR system. 
NOTE:
Step 7 can take place at any time following step 4 and before step 9.
8.
The user at MCPTT client 2 decides to transmit to the group and therefore decides to request the floor
9.
MCPTT client 2 sends a floor request to the MCPTT server.

10.
The MCPTT server sends a group call late entry setup request to the IWF.

11.
The MCPTT server sends floor taken messages to MCPTT clients 1 and 2 indicating the MCPTT client 2 has been granted the floor.

12.
The IWF responds with a positive response to the group call setup because a user has affiliated in the LMR system.

13.
The media plane is established to include the IWF in the group call. Floor control signalling indicates that MCPTT client 2 has been granted the floor.
6.4.x.1.5
Late entry without explicit affiliation, LMR controlling system

In this procedure, the group in the MCPTT system is considered to be implicitly affiliated to the interworking group in the LMR system. The call is ongoing in the LMR system, and the LMR system periodically attempts late entry call set up to the MCPTT system in case a group member has affiliated in the MCPTT system.

The procedure described in figure 6.4.x.1.5-1 shows the case where the LMR system attempts late entry signalling following an affiliation by the first group member in the MCPTT system.
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Figure 6.4.x.1.5-1
Late entry from controlling LMR system with no explicit inter-system affiliation

1.
The MCPTT client affiliates to the interworking group on the MCPTT system by sending a group affiliation request to the MCPTT server.
2.
The MCPTT server responds to the MCPTT client that the affiliation to the interworking group has been successful.
3.
Following some trigger event in the LMR system, the IWF sends a group call late entry setup response request to the MCPTT server because of an ongoing call in the LMR system.
4.
The MCPTT server sends a group call request to the MCPTT client to set up the call.

5.
The MCPTT server sends a group call response to the IWF to indicate that the MCPTT system wishes to take part in the interworking group call.
NOTE:
Step 5 may occur before or after step 4.
6.
The MCPTT client responds to the group call setup.

7.
The media plane is established to include the MCPTT server and the MCPTT client. Floor control signalling from the IWF indicates the talking party within the LMR system to the MCPTT client.
6.4.x.2
Impacts on existing nodes and functionality

If implicit affiliation is used and the MCPTT server is the controlling server, the MCPTT server needs to periodically (e.g. based on floor request) send late group entry to the IWF where the IWF has not been included in an ongoing call.
6.4.x.3
Solution evaluation

This solution allows late entry into ongoing interworking group calls.
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