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1 Introduction
This contribution analyses the requirements for group call in TS 22.179 to deduce protocol elements meeting these requirements without assumptions on the adoption of any existing models.
2 Protocol elements
2.1 Broadcast signalling for system calls
2.1.1 Setup

It is required by TS 22.179 to have a broadcast call having priority over other calls (clause 5.2). For this call, the general requirements on setup time and dimensioning (even stated as informative in Annex A and C of TS 22.179) should apply to the largest possible extent.
The required setup time and dimensioning excludes a setup purely based on individual unicast transactions. The number of potential group and/or user broadcast groups excludes also a prior setup of a session for all these groups. Therefore, there shall be a mechanism for group call setup based on the use of signalling on a predefined broadcast bearer. The signalling schema shall thus be as presented in figure 1, with the following steps:
0. Prior to setup, the MCPTT UE application has determined a broadcast bearer on which reception of signalling may occur and is monitoring the corresponding broadcast bearer.

1. When the group call is setup, the application server managing the group may elect to send setup signalling using broadcast bearer through MB2-U reference point. It can be done at any time later to support late entry feature.
1a.   Setup message is repeated by the application server to allow for lost messages and late entry.

2. Setup message is received by the MCPTT UE monitoring the corresponding broadcast bearer. It may be extracted from a multiplexed flow.
2a.   And is repeated accordingly.

3. Setup indication is provided to MCPTT UE user application for acceptance or refusal of the call (for example, based on call priority or client configuration)

4. Setup response indicates acceptance or refusal and configures reception accordingly.

5. (S)RTP flow is sent from application server to MB2-U reference point for broadcast.

6. UE MCPTT client receives (S)RTP flow on the broadcast bearer is configured to do so in step 4.
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Figure 1 – Setup of a call with broadcast signalling

The setup message shall contain necessary information to recover the media flow over broadcast, but also to re-join the call using unicast as defined in section 2.2. More precisely, the following information is required:
· The identity of the calling party

· The identity of the group

· Call identifier (as several calls to the same group may co-exist)

· Priority information

· SDP session information, e.g. SSRC or the (S)RTP flow

· Codec information

· Encryption information

· Initial floor control information, for example, broadcast without the right to request the floor (System call) 

· Optionally, TMGI carrying the media if not the same as the one carrying the call related message

Additionally, the same procedure may also be applied to any group call when a broadcast signalling channel is available and when a permanent session is to be avoided, for example when it would result in too many simultaneous unicast sessions.

2.1.2 Call termination

A similar procedure is to be used for terminating the call using broadcast signalling, for the same dimensioning reasons.
The steps are presented on figure 2.
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Figure 2 – Call termination with broadcast signalling

0. (S)RTP flow continues to be sent from the application server managing the group to the MC¨TT UE(s) through the EPS using a broadcast bearer.
1. A release message is sent by the application server managing the group as a broadcast signalling message over a broadcast bearer through MB2-U reference point.

1.a  Release message is repeated several time to allow for message loss.

2. Release message is received by the MCPTT UE monitoring the corresponding broadcast bearer.

2a.   And is repeated accordingly.

3. Release indication is provided to MCPTT UE user application. MCPTT UE client is reconfigured to stop further reception on (S)RTP packets corresponding to the terminated call.

Release message shall contain information allowing to unambiguously identifying the call which is terminated.
2.1.3 Leaving the call

At any point in time, a MCPTT client may leave a call silently, i.e. without having the call being released (for the other MCPTT UEs). No signalling is required to perform this action.
2.2 Unicast management
Even when a call has been setup with a broadcast signalling, there may be cases where use of unicast transport for voice is necessary.
2.2.1 Re-joining the call
Re-joining a call happens when a MCPTT UE which has previously received a setup over a broadcast channel, which has not received a termination signalling and has not left the call, moves out of a zone where the service is provided over a broadcast channel. It has to create a unicast session and thus it shall use a SIP INVITE method for the setup of the session. As several session may exists at some place for the same group with different media and different coverage, the URI used shall allow distinguishing a specific session of a call for the group, i.e. shall have a parameter defining the call identifier of the session that the MCPTT UE is willing to re-join. The steps for this procedure are presented in figure 3.
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Figure 3 – Re-joining an established call

0. The MCPTT UE determines that the broadcast bearer has been lost, for example by lack of reception of (S)RTP frames for some duration or transport layer failure indication.
1. MCPTT UE initiates a call re-join by sending an INVITE message with a URI indicating the group and the identifier of the call to be re-joined. The INVITE message is routed through the EPS to the SIP core.

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

SIP session establishment proceeds as usual in steps 3 to 8, with the setup of the media session.

NOTE:
Information to populate the headers and SDP body of the INVITE is taken from the original SETUP message which was received on the broadcast bearer.

2.2.2 Requesting the floor

When a MCPTT UE has received a group call setup through a broadcast bearer and is also receiving the media through a broadcast bearer, it shall setup a unicast bearer at the time it is requesting the floor to be able to send the media over a unicast bearer when it will be granted the floor. The procedure for the setup of the session is similar to the preceding one, with the difference that the triggering event is a user action and not a transport related event. The steps are detailed in figure 4.
0. Determining that the floor is requested by the user but that no unicast session is available, the user application initiates a session join to setup a unicast session.

1. MCPTT UE initiates a call re-join by sending an INVITE message with a URI indicating the group and the identifier of the call to be re-joined. The INVITE message is routed through the EPS to the SIP core.

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

Steps 3 to 6 are identical to corresponding steps of section 2.2.1.

7. The user application is notified of the success of the setup of the unicast session.

8. User application initiates a floor request procedure.

9. Client core sends a floor request message to the EPS. The floor request message is routed from the EPS to the corresponding group application server.
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Figure 4 – Requesting the floor

10. Floor is granted to the requesting MCPTT UE.

11. User application is notified of the floor grant.

12. (S)RTP media flow is routed to the group application server managing the group.

2.2.3 Leaving the call

When a MCPTT UE having an established unicast session is willing to leave a group call, it shall release the corresponding session.
The procedure for the release is described in figure 5.
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Figure 5 – leaving a group call with unicast session
1. The user application (requested by the user) sends a release request to the MCPTT UE client core to request the release of the unicast session for a given group call (defined unambiguously by the group and the identifier of the group). The request shall indicate that the call is not to be released.
2. The MCPTT client core determines the corresponding SIP session and sends a BYE message to request the release of the session. The BYE message shall indicate that the call release is not requested for the other parties.
3. The BYE message is routed to the corresponding application server.

Steps 4-5 correspond to normal BYE transaction.
6. The success of the release procedure is confirmed to the user application.

2.3 Incoming setup with ringing and/or acknowledgement

Preceding section assumes that the MCPTT has got the information about the call session through the broadcast setup procedure. This procedure cannot be the only one as there are cases where a specific acknowledgement is required from the user for the setup of the call. In that case of incoming group call, the setup shall be performed through the setup of a unicast session as described in figure 6.
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Figure 6- setup of a group call using unicast signalling 

1. Application server managing the group generates an INVITE message at least for every MCPTT UE for which an explicit acknowledgement is required and for those for which a broadcast bearer is not available to enable a broadcast setup as described in section 2.1.1. The To header of each of these INVITE messages contains a URI of the target MCPTT UE and a Referred-by header contains a URI identifying the calling party, if not hidden. The Contact header contains as a parameter the identifier of the call session. The Contact header contains the call identifier as a URI parameter to allow for later re-join.
2. The INVITE messages are routed to each corresponding MCPTT UE by the SIP core. The INVITE messages are transported over the unicast bearer used for signalling.
3. At reception of the INVITE message for the setup, user application is informed of the setup of the call, including the calling party identity if available. Acknowledgement may be automatic or manual and various indications may be used.

4. Acknowledgement to complete the call setup may be manual or automatic.

Steps 5-8 correspond to a normal SIP session setup.

9. User application receives the indication of session setup completion.

2.4 Getting call information at affiliation
If, as an option, permanent session is preferred for heavily used groups, it is possible to rely on the “joining” procedure described in section 2.2.2, steps 1 to 7. Talk spurts may then be managed using floor control procedures.
The information about the identifier to be used for joining the corresponding call session is provided at affiliation time or when the call is set to be permanent, using the affiliation / notification procedure as presented in figure 7.
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Figure 7 – Affiliation / Notification procedure
1. The user application requests an affiliation to the MCPTT client core at power-up time, after user interaction or following a configuration change triggered by an authorised user (dispatcher) and notified to the MCPTT UE.
2. The affiliation is initiated by the sending of a SUBSCRIBE message to the MCPTT group server managing the corresponding group. 

3. The SUBSCRIBE message is routed through the SIP core to the appropriate MCPTT application server.
In steps 4-5, the subscription is acknowledged using normal SIP procedure.
6. Affiliation success is confirmed to the user application.

7. Notification occurs just after subscription, but also at any time a modification is performed on the underlying object/document.

8. The NOTIFY message is routed as usual to the subscribing user agent, i.e. the MCPTT client core.

9. XML body of the notification is indicated to the application and may trigger further actions.

In steps 10-11, response is routed as usual.

NOTE:
If the XML body of the notification indicates that the group is configured to have a permanent session established and contains the identifier of the corresponding call session, the MCPTT UE shall initiate a joining procedure as described in section 2.2.1. In that case, call setup will happen as a floor management procedure (clause FFS). Otherwise, procedure 2.1.1 or 2.3 will apply for call reception, depending on the presence of a broadcast bearer and procedure 2.5 will apply for call setup. If the session is established but not permanent, procedure 2.1.1 or 2.3 shall be triggered to provide late entry.

NOTE:
Subscription may be performed on a per-group basis or use resource list mechanism as per RFC 4662.

2.5 Creating a new call session
To trigger the procedure described in section 2.3 where a new call session is to be created to allow for a distinct setup and potential acknowledgement, the procedure described in figure 8 is used.
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Figure 8- Outgoing call setup

1. The initiation of a new group call is initiated by the user application with a setup request.
2. The MCPTT client core sends an INVITE message to the MCPTT application server managing the corresponding group.

3. The SIP INVITE message is routed to the appropriate MCPTT application server. An identifier for the call session is allocated by the MCPTT application server.

4. The reception of the INVITE by the application server triggers the transmission of setup messages to the called parties, using either the procedure in section 2.1.1 or the procedure in section 2.3, depending on the availability of a broadcast channel and/or the need for an explicit acknowledgement. Message contains the identifier for the call session as indicated in the procedures of sections 2.2.1 and 2.3.
5. If acknowledgements have been required, current progress of the setup may be sent to the calling MCPTT UE by the MCPTT application server using SIP 183 Session Progress responses with a body containing the progress information.

In steps 6-7, the progress information is routed to the MCPTT UE and reported to the user application.

8. The 200 OK response is generated by the MCPTT application server and sent back to the calling MCPTT UE. The Contact header URI contains as a parameter the identifier of the call session.
In steps 9-12, the 200 OK is routed to the MCPTT UE, user application is notified of the successful setup and ACK is routed to the MCPTT application server.
13. Calling MCPTT UE starts transmitting the (S)RTP media.
14. (S)RTP flow is relayed to the other MCPTT UEs in the call using either unicast or broadcast bearer.
2.6 Call release (originating)

This procedure applies for a call which has been setup using the procedure of section 2.5. The release may be performed by an authorised MCPTT UE and the MCPTT UE shall have an established unicast session to release the corresponding call. The release of the call performs the release of the corresponding call session for the originator and triggers the release of the call for the other parties.

The procedure for the release is described in figure 6.
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Figure 6 –group call release (originating)
1. The user application (requested by the user) sends a release request to the MCPTT UE client core to request the release of the unicast session for a given group call (defined unambiguously by the group and the identifier of the group). The request shall indicate that the call is to be released.

2. The MCPTT client core determines the corresponding SIP session and sends a BYE message to request the release of the session. The BYE message shall indicate that the call release is requested for the other parties.

3. The BYE message is routed to the corresponding application server.

4. The MCPTT application server triggers the release for all other parties of the call, using either the procedure of section 2.1.2 or procedure of section 2.7.

Steps 5-6 correspond to normal BYE transaction.

7. The success of the release procedure is confirmed to the user application.

2.7 Unicast call release (terminating)

The unicast call release is performed for the called parties connected in unicast when the release has been requested by an authorised party as provided in section 2.6 or when some conditions under the control of the MCPTT application server are met, for example call duration or available coverage or number of participants.
The procedure is presented in figure 7.
0. The conditions for release are met as determined by the MCPTT application server. The condition may be the release request by an authorised MCPTT UE or some conditions determined by the MCPTT application server.
1. The MCPTT application server sends a BYE message to each of the MCPTT UEs which have been determined to be reachable through a unicast session. The BYE message shall unambiguously reference the session corresponding to this call.

2. The BYE message is routed to the UE by the SIP core. The BYE messages are transported over the unicast bearer used for signalling.

3. MCPTT UE user application is notified of the release of the call.

Steps 4-5 correspond to normal acknowledgement of the release.
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Figure 7 –unicast group call release (terminating)

3 Conclusion

The procedures presented in the preceding sections are providing most of the procedural elements required, at the session level, to implement the requirements of TS 22.179. Although they have significant similarities with existing procedures, they cannot be classified as a specific call model.
It is recommended to include these procedures as the basis for procedures in section 7 of TR 23.779 and in the coming TS as proposed in the following changes.
NOTE:
the order of procedures is modified in the proposed changes.
*******************************Begin first change***************************************

7.
Information Flow Diagrams

7.X
Affiliation procedure
The affiliation procedure is described in figure 7.X-1. It is performed after SIP registration and before any group call transaction for the corresponding group.
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Figure 7.X-1 – Affiliation / Notification procedure

1. The user application requests an affiliation to the MCPTT client core at power-up time, after user interaction or following a configuration change triggered by an authorised user (dispatcher) and notified to the MCPTT UE.

2. The affiliation is initiated by the sending of a SUBSCRIBE message to the MCPTT group server managing the corresponding group. 

3. The SUBSCRIBE message is routed through the SIP core to the appropriate MCPTT application server.

In steps 4-5, the subscription is acknowledged using normal SIP procedure.

6. Affiliation success is confirmed to the user application.

7. Notification occurs just after subscription, but also at any time a modification is performed on the underlying object/document.

8. The NOTIFY message is routed as usual to the subscribing user agent, i.e. the MCPTT client core.

9. XML body of the notification is indicated to the application and may trigger further actions.

In steps 10-11, response is routed as usual.

NOTE:
If the XML body of the notification indicates that the group is configured to have a permanent session established and contains the identifier of the corresponding call session, the MCPTT UE shall initiate a joining procedure as described in clause 7.Y.In that case, call setup will happen as a floor management procedure (clause FFS). Otherwise, procedure 7.U or 7.V will apply for call reception, depending on the presence of a broadcast bearer and procedure 7.T will apply for call setup. If the session is established but not permanent, procedure 7.U or 7.V shall be triggered to provide late entry.

NOTE:
Subscription may be performed on a per-group basis or use resource list mechanism as per RFC 4662.

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

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

7.Y
Call session join procedure
The call session join procedure is used to join an established call session. It may be a permanently established session or a session which has been established using the broadcast setup procedure according to clause 7.X.
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Figure 7.Y-1 – Call session join procedure

0. The MCPTT UE determines that the broadcast bearer has been lost, for example by lack of reception of (S)RTP frames for some duration or transport layer failure indication. The joining may be triggered by the user application if a group to which the MCPTT UE has affiliated has a permanently established session. It may also be triggered if the user application of the MCPTT UE is willing to request the floor but no unicast session has been setup prior to the request.

1. MCPTT UE initiates a call join or re-join by sending an INVITE message with a URI indicating the group and the identifier of the call to be joined or re-joined. The INVITE message is routed through the EPS to the SIP core.

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

SIP session establishment proceeds as usual in steps 3 to 8, with the setup of the unicast media session.

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

*******************************Begin third change***************************************

7.T
Call session setup procedure (originating)
This procedure is used to setup a call when no session is existing for the corresponding media or when acknowledgement is required from at least some of the call recipients.

NOTE:
Does not apply to permanently established calls.
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Figure 7.T-1 –Unicast call session setup procedure (originating)

1. The initiation of a new group call is initiated by the user application with a setup request.

2. The MCPTT client core sends an INVITE message to the MCPTT application server managing the corresponding group. INVITE is addressed to the group URI.

3. The SIP INVITE message is routed to the appropriate MCPTT application server. An identifier for the call session is allocated by the MCPTT application server.

4. The reception of the INVITE by the application server triggers the transmission of setup messages to the called parties, using either the procedure in clause 7.U or the procedure in clause 7.V, depending on the availability of a broadcast channel and/or the need for an explicit acknowledgement. Message contains the identifier for the call session. The called parties are the MCPTT UEs in the appropriate geographic area which have affiliated to the corresponding group.

5. If acknowledgements have been required, current progress of the setup may be sent to the calling MCPTT UE by the MCPTT application server using SIP 183 Session Progress responses with a body containing the progress information.

In steps 6-7, the progress information is routed to the MCPTT UE and reported to the user application.

8. The 200 OK response is generated by the MCPTT application server and sent back to the calling MCPTT UE. The Contact header URI contains as a parameter the identifier of the call session.

In steps 9-12, the 200 OK is routed to the MCPTT UE, user application is notified of the successful setup and ACK is routed to the MCPTT application server.

13. Calling MCPTT UE starts transmitting the (S)RTP media.

14. (S)RTP flow is relayed to the other MCPTT UEs in the call using either unicast or broadcast bearer.

*******************************End third change***************************************

*******************************Begin fourth change***************************************

7.U
Unicast call session setup procedure (terminating)
This procedure is used for setup when the call is not pre-established and when either an explicit acknowledgement is required or when no broadcast bearer is available for a broadcast setup as per clause 7.V.
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Figure 7.U-1 –Unicast call session setup procedure (terminating)

1. Application server managing the group generates an INVITE message at least for every MCPTT UE for which an explicit acknowledgement is required and for those for which a broadcast bearer is not available to enable a broadcast setup as described in clause 7.V. The To header of each of these INVITE messages contains a URI of the target MCPTT UE and a Referred-by header contains a URI identifying the calling party, if not hidden. The Contact header contains as a parameter the identifier of the call session. The Contact header contains the call identifier as a URI parameter to allow for later re-join.

2. The INVITE messages are routed to each corresponding MCPTT UE by the SIP core. The INVITE messages are transported over the unicast bearer used for signalling.

3. At reception of the INVITE message for the setup, user application is informed of the setup of the call, including the calling party identity if available. Acknowledgement may be automatic or manual and various indications may be used.

4. Acknowledgement to complete the call setup may be manual or automatic.

Steps 5-8 correspond to a normal SIP session setup.

9. User application receives the indication of session setup completion.

*******************************End fourth change***************************************

*******************************Begin fifth change***************************************

7.V
Broadcast call setup procedure (terminating)
This procedure is used for the setup of a call session which is not pre-established when a broadcast bearer is available.

0. Prior to setup, the MCPTT UE application has determined a broadcast bearer on which reception of signalling may occur and is monitoring the corresponding broadcast bearer.

1. When the group call is setup, the application server managing the group may elect to send setup signalling using broadcast bearer through MB2-U reference point. It can be done at any time later to support late entry feature.

1a.   Setup message is repeated by the application server to allow for lost messages and late entry.

2. Setup message is received by the MCPTT UE monitoring the corresponding broadcast bearer. It may be extracted from a multiplexed flow.

2a.   And is repeated accordingly.

3. Setup indication is provided to MCPTT UE user application for acceptance or refusal of the call (for example, based on call priority or client configuration)

4. Setup response indicates acceptance or refusal and configures reception accordingly.

5. (S)RTP flow is sent from application server to MB2-U reference point for broadcast.

6. UE MCPTT client receives (S)RTP flow on the broadcast bearer is configured to do so in step 4.
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Figure 7.V-1 –Broadcast call setup procedure (terminating)

*******************************End fifth change***************************************

*******************************Begin sixth change***************************************

7.W
Unicast call session leave procedure
When a MCPTT UE having an established unicast session is willing to leave a group call, it shall release the corresponding SIP session.

NOTE:
Leaving the call does not release the call, i.e. trigger release for the other participating parties.
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Figure 7.W-1 –Unicast call session leave procedure

1. For leaving a call, the user application (requested by the user) sends a release request to the MCPTT UE client core to request the release of the unicast session for a given group call (defined unambiguously by the group and the identifier of the group). The request shall indicate that the call is not to be released.

2. The MCPTT client core determines the corresponding SIP session and sends a BYE message to request the release of the session. The BYE message shall indicate that call release is not requested for the other parties.

3. The BYE message is routed to the corresponding application server.

Steps 4-5 correspond to normal BYE transaction.

6. The success of the leave procedure is confirmed to the user application.

*******************************End sixth change***************************************

*******************************Begin seventh change***************************************

7.Z
Broadcast call release procedure (terminating)
This procedure is used to release a call for MCPTT UEs which are receiving the call session using a broadcast bearer.
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Figure 7.Z-1 –Broadcast call release procedure

0. (S)RTP flow continues to be sent from the application server managing the group to the MCPTT UE(s) through the EPS using a broadcast bearer.

1. A release message is sent by the application server managing the group as a broadcast signalling message over a broadcast bearer through MB2-U reference point.

1.a  Release message is repeated several time to allow for message loss.

2. Release message is received by the MCPTT UE monitoring the corresponding broadcast bearer.

2a.   And is repeated accordingly.

3. Release indication is provided to MCPTT UE user application. MCPTT UE client is reconfigured to stop further reception on (S)RTP packets corresponding to the terminated call.

Release message shall contain information allowing to unambiguously identifying the call which is terminated.

*******************************End seventh change***************************************

*******************************Begin eighth change***************************************

7.XA
Call release procedure (originating)
This procedure applies for a call which has been setup using the procedure of clause 7.T. The release may be performed by an authorised MCPTT UE and the MCPTT UE shall have an established unicast session to release the corresponding call. The release of the call performs the release of the corresponding call session for the originator and triggers the release of the call for the other parties.

The procedure for the release is described in figure 7.XA-1.
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Figure 7.XA-1 –group call release (originating)

1. The user application (requested by the user) sends a release request to the MCPTT UE client core to request the release of the unicast session for a given group call (defined unambiguously by the group and the identifier of the group). The request shall indicate that the call is to be released.

2. The MCPTT client core determines the corresponding SIP session and sends a BYE message to request the release of the session. The BYE message shall indicate that the call release is requested for the other parties.

3. The BYE message is routed to the corresponding application server.

4. The MCPTT application server triggers the release for all other parties of the call, using either the procedure of clause 7.Z or procedure of clause 7.ZA.

Steps 5-6 correspond to normal BYE transaction.

8. The success of the release procedure is confirmed to the user application.

*******************************End eighth change***************************************

*******************************Begin ninth change***************************************

7.ZA
Unicast call release procedure (terminating)
The unicast call release is performed for the called parties connected in unicast when the release has been requested by an authorised party as provided in clause 7.XA or when some conditions under the control of the MCPTT application server are met, for example call duration or available coverage or number of participants.

The procedure is presented in figure 7.ZA-1.

4. The conditions for release are met as determined by the MCPTT application server. The condition may be the release request by an authorised MCPTT UE or some conditions determined by the MCPTT application server.

5. The MCPTT application server sends a BYE message to each of the MCPTT UEs which have been determined to be reachable through a unicast session. The BYE message shall unambiguously reference the session corresponding to this call.

6. The BYE message is routed to the UE by the SIP core. The BYE messages are transported over the unicast bearer used for signalling.

7. MCPTT UE user application is notified of the release of the call.

Steps 4-5 correspond to normal acknowledgement of the release.
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Figure 7.ZA-1 –unicast group call release (terminating)

*******************************End ninth change***************************************
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