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Abstract of the contribution: This contribution analyses the impact of the MCPTT performance and dimensioning requirements on the structure of the information transported by the broadcast bearer.
1. Introduction
Dimensioning requirements for Public Safety group communications as defined in TS 22.468 provides for the presence of up to 2000 users in a given area and up to 500 users participating to a single call. Moreover, MCPTT defines System calls which shall reach all users regardless of their current affiliation and has a maximum priority compared to other calls. The MCPTT should thus manage a worst case of high priority call setup with up to 2000 users in an area which can be limited to a cell (in the worst case scenario) when the coverage is provided by a network in a low frequency band or when high density of users may be expected (British royal wedding scenario).
Even in these extreme cases from the dimensioning point of view, the stringent setup time and release time (considered as the setup time or late entry time of the replacing call) shall be met. In order to meet this level of performance without creating an unreasonable level of overload in the corresponding cell in which a broadcast bearer must be available for efficiency reasons, the use of the broadcast bearer to carry some specific time-critical signalling messages in high user density case is a useful solution.
2. List of broadcast messages

2.1 Call related messages

The basic assumption used in the following sections is that at least one broadcast bearer has been setup at least for media when several hundreds of users are concentrated in a given cell or at least MBSFN area. In order to be able to setup a call to these users without delay, the setup shall not be transported to these users using a unicast transport, i.e. several hundreds of downlink messages followed by another several hundreds of uplink messages carrying an acknowledgement. The SETUP shall thus be broadcast and repeated several time in order to compensate for the lack of explicit acknowledgement. This message shall be the equivalent of an initial “INVITE” message and carry similar information as detailed in the following section.

Other call related messages shall also be broadcast for the same reasons as those described above, i.e. in-call session modification messages (equivalent to re-INVITE or UPDATE) used for example for codec modification or media addition or deletion, and RELEASE message to end a call (equivalent to a BYE) message. All these messages shall also be repeated.

Note: Several configurations may be supported for the relation between TMGI and group. It is possible to have one TMGI par group, in which case the UE after subscription to the group will monitor the corresponding TMGIs to look for a SETUP message when required. It is also possible to have several groups multiplexed on a single TMTGI carrying also the SETUPs for all the groups multiplexed on this TMGI. It is finally possible to have one (or more) TMGI(s) dedicated to signalling only and separate TMGI for media, whether multiplexed or not. These various configurations do not influence the need for broadcast group signalling.

2.2 PTT related messages

Several downlink PTT management messages transmitted to the whole group shall also be transmitted over the broadcast bearer for the same reason. The GRANTED message indicating that one of the group members has been granted the floor has to be broadcast as it has to be known by all the group members under a broadcast coverage to convey the talking party identity information. The same applies for the CEASED message which is indicating the end of a talk spurt in a non-pre-emptive way (thus authorising group members to request the floor) and the INTERRUPT message which is indicating the pre-empted end of a talk spur and do not authorise a further floor request before the start of the pre-empting talk spurt.

Note: When a call is permanently established (LMR open channel or OMA pre-established session), GRANTED message may have the same effect as SETUP and CEASED the same effect as RELEASE. 
2.3 Summary

The list of broadcast messages should thus contain the following messages
Table 1 Broadcast call related messages

	Message
	Meaning

	SETUP
	Equivalent of a unicast “INVITE”

	UPDATE
	Equivalent to a unicast “re-INVITE” or “UPDATE”

	RELEASE
	Equivalent of a unicast “BYE”


Table 2 Broadcast PTT messages

	Message
	Meaning

	GRANTED
	Information that the floor has been granted to a given party

	CEASED
	Information that the granted party has finished its transmission

	INTERRUPT
	Information that the granted party has been pre-empted


3. Contents of broadcast messages

The SETUP message shall contain the “useful” information of the corresponding INVITE and SDP body:

· The identity of the calling party

· The identity of the group

· Call identifier (as several call 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

Based on this information, the UE shall be able to setup a unicast bearer to receive the same session in the case where the eMBMS bearer would be lost due to radio conditions or migration.

The UPDATE message shall have a similar content with only the modified elements compared to the SETUP message, which may also for example include the group identity itself as it may change in the case of group merging (Group Regroup).

The RELEASE message contains only the call identification information to ensure the release of the right session in case of multiple simultaneous sessions.

The CEASED message shall contain at least the following information:

· Identity of the user ceasing transmission

· SDP session information to identify the relevant session

· Authorisation to request the floor

The GRANTED and INTERRUPT message shall contain at least the following information:

· Identity of the granted user

· SDP session information to identify the relevant session

· Authorisation to request the floor

· Priority

Additionally, the INTERRUPT message shall also contain additional information to identify the flow containing the overridden flow in the case where loosing audio is supported.

4. Conclusion

Hereafter are the additions proposed in TR 23.779.
*********************START OF CHANGES*********************************

4.2.X
Structure of broadcast bearers
The broadcast bearers are carrying both media packets and signalling messages of two categories: call related messages and PTT management related messages.
The call related messages which should be broadcast are listed in table below 
Table 1 Broadcast call related messages

	Message
	Meaning

	SETUP
	Equivalent of a unicast “INVITE”

	UPDATE
	Equivalent to a unicast “re-INVITE” or “UPDATE”

	RELEASE
	Equivalent of a unicast “BYE”


They can be carried by the same broadcast bearer as the corresponding media flow or not.

The PTT management related messages that shall be broadcast with the media are listed in table below:

Table 2 Broadcast PTT messages

	Message
	Meaning

	GRANTED
	Information that the floor has been granted to a given party

	CEASED
	Information that the granted party has finished its transmission

	INTERRUPT
	Information that the granted party has been pre-empted


They shall be carried by the same broadcast bearer as the corresponding media packets. 

************************END OF CHANGES*********************************
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