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Abstract: This contribution presents the procedure for unicast session management in a group call
1 Introduction
This contribution analyses the procedures used for the management of unicast session in group calls for unicast / broadcast switching.
2 Protocol elements
2.1 Inactivating a unicast session
This procedure is used when a MCPTT UE is staying in an area where it is able to receive a group call over a broadcast channel, is not waiting for a floor grant and is currently receiving the call over a unicast session.
The steps of the procedure are presented in figure 1.
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Figure 1 – Unicast session inactivation

0. The MCPTT UE is in a state where it is receiving a group call using a unicast bearer, there is no pending grant request and where there is an available broadcast channel transporting the group call. MCPTT UE determines that it does not need the media from the unicast session for this group call.
1. MCPTT UE sends to the SIP core an INVITE (re-INVITE) message for the corresponding SIP session with a SDP body having an activity attribute set to inactive (a=inactive).

2. The INVITE message is routed by the SIP core to the MCPTT application server managing the group.

In steps 3-6, the re-INVITE is processed and acknowledged.

7. The MCPTT application server managing the group stops the transmission of the (S)RTP flow over the inactivated unicast bearer. The unicast transmission of floor control messages is also stopped.
8. Optionally, the SIP core may release the dedicated bearer supporting the corresponding unicast transmission if one was allocated.

NOTE:
Step 8 may be performed at the time of inactivation or later.
NOTE:
This session management procedure is equivalent to the hold procedure for an individual call.

2.2 Reactivating a unicast session

These procedures may be performed either at MCPTT UE initiative or at MCPTT application initiative.

When a MCPTT UE is currently having an inactive unicast session, and either is staying in an area where broadcast transport of the corresponding group call is not available or is willing to request the floor, it shall reactivate the unicast session.
The steps of the procedure are presented in figure 2.
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Figure 2 – Unicast session reactivation by the MCPTT UE

0. The MCPTT UE is in a state where it is receiving a group call using a broadcast bearer. Either the MCPTT UE is will to request the floor or the broadcast channel transporting the group call is no longer available. MCPTT UE determines that for this group call, it needs to receive the media over a unicast bearer.

1. MCPTT UE sends to the SIP core an INVITE (re-INVITE) message for the corresponding SIP session with a SDP body having an activity attribute set to active (a=sendrecv).

2. The INVITE message is routed by the SIP core to the MCPTT application server managing the group.

In steps 3-6, the re-INVITE is processed and acknowledged.

7. Optionally, the SIP core may setup dedicated bearer supporting the corresponding unicast transmission.

8. The MCPTT application server managing the group starts the transmission of the (S)RTP flow and corresponding floor control messages over the unicast bearer.

The re-activation at network initiative may also be useful for two reasons:
· When the network determines that the MCPTT UE is about to leave broadcast coverage and should switch to unicast transport to avoid reactivation after MCPTT UE detection of broadcast bearer loss (make before break)

· When the network is about to release a broadcast bearer in a given area and wants to have the MCPTT UE activating or reactivating a unicast bearer in advance to the release (make before break also)
In this case, the re-invitation shall be initiated by the MCPTT server. The steps of the procedure are presented in figure 3.
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Figure 3 – Unicast session reactivation by the MCPTT AS

0. The MCPTT UE is in a state where it is receiving a group call using a broadcast bearer, the unicast bearer being inactive. The MCPTT application server is about to release the broadcast bearer or determines that the MCPTT UE is about to leave the broadcast coverage. To avoid call disruption, the MCPTT needs to receive the media over a unicast bearer.

1. MCPTT application server managing the group sends to the SIP core an INVITE (re-INVITE) message for the corresponding SIP session with a SDP body having an activity attribute set to active (a=sendrecv).

2. The INVITE message is routed by the SIP core to the MCPTT UE.

In steps 3-6, the re-INVITE is processed and acknowledged.

9. Optionally, the SIP core may setup dedicated bearer supporting the corresponding unicast transmission.

10. The MCPTT application server managing the group starts the transmission of the (S)RTP flow and corresponding floor control messages over the unicast bearer.

3 Conclusion

It is proposed to integrate these procedures to the information flows in section 7 of TR 23.779, as follows.
*******************************Begin first change***************************************

7.
Information Flow Diagrams

7.X
Inactivating a unicast session
This procedure is used when a MCPTT UE is staying in an area where it is able to receive a group call over a broadcast channel, is not waiting for a floor grant and is currently receiving the call over a unicast session.

The steps of the procedure are presented in figure 7.X-1.
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Figure 7-X.1 – Unicast session inactivation

0. The MCPTT UE is in a state where it is receiving a group call using a unicast bearer, there is no pending grant request and where there is an available broadcast channel transporting the group call. MCPTT UE determines that it does not need the media from the unicast session for this group call.

1. MCPTT UE sends to the SIP core an INVITE (re-INVITE) message for the corresponding SIP session with a SDP body having an activity attribute set to inactive (a=inactive).

2. The INVITE message is routed by the SIP core to the MCPTT application server managing the group.

In steps 3-6, the re-INVITE is processed and acknowledged.

7. The MCPTT application server managing the group stops the transmission of the (S)RTP flow over the inactivated unicast bearer. The unicast transmission of floor control messages is also stopped.

8. Optionally, the SIP core may release the dedicated bearer supporting the corresponding unicast transmission if one was allocated.

NOTE:
Step 8 may be performed at the time of inactivation or later.

NOTE:
This session management procedure is equivalent to the hold procedure for an individual call.

*******************************End first change***************************************

*******************************Begin second change***************************************

7.Y
Reactivating a unicast session
These procedures may be performed either at MCPTT UE initiative or at MCPTT application initiative.

When a MCPTT UE is currently having an inactive unicast session, and either is staying in an area where broadcast transport of the corresponding group call is not available or is willing to request the floor, it shall reactivate the unicast session.

The steps of the procedure are presented in figure 7.Y-1.
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Figure 7.Y-1 – Unicast session reactivation by the MCPTT UE

0. The MCPTT UE is in a state where it is receiving a group call using a broadcast bearer. Either the MCPTT UE is will to request the floor or the broadcast channel transporting the group call is no longer available. MCPTT UE determines that for this group call, it needs to receive the media over a unicast bearer.

1. MCPTT UE sends to the SIP core an INVITE (re-INVITE) message for the corresponding SIP session with a SDP body having an activity attribute set to active (a=sendrecv).

2. The INVITE message is routed by the SIP core to the MCPTT application server managing the group.

In steps 3-6, the re-INVITE is processed and acknowledged.

7. Optionally, the SIP core may setup dedicated bearer supporting the corresponding unicast transmission.

8. The MCPTT application server managing the group starts the transmission of the (S)RTP flow and corresponding floor control messages over the unicast bearer.

The re-activation at network initiative may also be performed at MCPTT application server initiative in the following two cases:

· When the network determines that the MCPTT UE is about to leave broadcast coverage and should switch to unicast transport to avoid reactivation after MCPTT UE detection of broadcast bearer loss (make before break)

· When the network is about to release a broadcast bearer in a given area and wants to have the MCPTT UE activating or reactivating a unicast bearer in advance to the release (make before break also)

In this case, the re-invitation shall be initiated by the MCPTT server. The steps of the procedure are presented in figure 7.Y-2.
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Figure 7.Y-2 – Unicast session reactivation by the MCPTT AS

0. The MCPTT UE is in a state where it is receiving a group call using a broadcast bearer, the unicast bearer being inactive. The MCPTT application server is about to release the broadcast bearer or determines that the MCPTT UE is about to leave the broadcast coverage. To avoid call disruption, the MCPTT needs to receive the media over a unicast bearer.

1. MCPTT application server managing the group sends to the SIP core an INVITE (re-INVITE) message for the corresponding SIP session with a SDP body having an activity attribute set to active (a=sendrecv).

2. The INVITE message is routed by the SIP core to the MCPTT UE.

In steps 3-6, the re-INVITE is processed and acknowledged.

7. Optionally, the SIP core may setup dedicated bearer supporting the corresponding unicast transmission.

8. The MCPTT application server managing the group starts the transmission of the (S)RTP flow and corresponding floor control messages over the unicast bearer.

*******************************End second change***************************************
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