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1 Introduction
3GPP SA4 is committed to finalize the work on MCPTT within 3GPP Release 13. In order to progress the work, it is suggested to understand the operation of the MCPTT and to clarify the terminology. 
2 Description
The main purpose of MCPTT is one to many communications. The speech contributions from a single user is distributed to many receivers. A central floor control arbitrator  (here, logically located in the MCPTT server) [1] controls the floor.
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MCPTT needs to support many simultaneous and possibly large groups. A MCPTT user may be affiliated to one or more groups at a time. The groups may be used by different organizations such as police and fire brigade. MCPTT users are typically affiliated to the groups of a single organization.  MCPTT users may also be affiliated to groups of multiple organizations. It should be assumed that MCPTT users are generally affiliated to more than one group at a time.
MCPTT Group call media may be carried over unicast and/or MBMS bearer services. For the media plane, the MCPTT server decides on one of the three cases: 

1: which MCPTT group call media is forwarded over unicast-only, 

2: which MCPTT group call media is forwarded over broadcast-only or

3: which MCPTT group call media is forwarded over unicast for some users and broadcast at the same time for other users. 
It is unclear, whether case 2 can be regarded as a sub-case of case 3 or needs to be explicitly supported.
Note, service continuity between unicast and broadcast needs to be supported for case 3 (above). MCPTT devices may move into the broadcast coverage or may leave the broadcast coverage without or without significant (ffs) service interruption.

An MCPTT group is defined in a group management system. The group definition includes a list of members of the group.  When a MCPTT user is authenticated and registered to the MCPTT system the user can affiliate to one or more MCPTT groups that the user is a member of. The definition of being affiliated is found in TS 22.179 [1]:
Affiliated MCPTT Group Member: An MCPTT Group Member who has indicated an interest in the group and is prepared to receive and/or transmit Group Communications from/to the particular MCPTT Group.
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Figure 1: Example MCPTT calls (downlink only)
The figure above illustrates some MCPTT calls of two different groups as example. Note that user 5 belongs to both groups. Each MCPTT Group Call consists of one or more speech contributions from different users. Each speech contribution is called a Talk Burst. Note that User 1 in the above example had two Talk Bursts in the first MCPTT Group Call. 
An MCPTT Group Call is typically short and lasts for typically not more than 30sec. The MCPTT Group Call setup (Access Time) time shall be below 300ms. 

To reach 300 ms access type, SIP signalling cannot be used to setup MCPTT Group Calls. In order to achieve low Group Call Setup times, the MBMS bearer is already established and devices inside of the MBMS coverage have already activated the reception of the bearer (see also [2], noted in SA6). MBMS MCPTT Call setup is triggered by the first floor request. Devices must continuously receive the MBMS bearer traffic, when in broadcast coverage, in order to receive the MBMS MCPTT floor control messages. 

The MBMS Bearers used for MCPTT must be pre-established. In order to increase efficiency, each MBMS Bearer Service is provisioned to carry the traffic of multiple MCPTT groups. For example, an MBMS Bearer Service is provisioned to carry 20 different MCPTT groups, but allow only talk bursts of up to 4 groups at a time. In this example, the MBMS bearer is provisioned to carry 4 simultaneous talk bursts (e.g. GBR set to 80kbps, while each talk bursts needs 20kbps). Devices become aware about the different, possible MBMS MCPTT groups during service announcement.
Devices (MBMS client or MCPTT client) must locally discard data, which belongs to not-affiliated groups (the device may receive data, which belongs to other groups). One MBMS bearer service should typically only carry MCPTT group data for groups within one organization, to minimize that data that is discarded by the MCPTT client.
Speech contributions (called Talk Bursts) from one or more users can be distributed during the MCPTT Group Call. The MCPTT server decides which user gets the floor (floor control). For each MCPTT Group Call, the MCPTT server decides whether to map the Call onto unicast or broadcast. If another MCPTT Group Call with a higher priority or with a larger receiver size becomes active, the MCPTT changes the decision and moves an ongoing MCPTT Group call to unicast.
The MCPTT system may utilize multiple MBMS Bearers. 

Any service announcement must be done well in advance, likely at the time, when the device affiliates with the group. 
3 Deployment considerations
MBMS is currently deployed in several networks. The present MCPTT architecture assumes, that all MBMS related functions are re-implemented and realized in the MCPTT server and the MCPTT Client. 
The deployment option should be studied, where the MCPTT Server can delegate functions into the BM-SC and whether the MCPTT client can leverage functions from a separately implemented MBMS Client. The present MEPRO-API work illustrates the possible realization of APIs between an App (here the MCPTT client) and the MBMS client. It might not be necessariy to duplicate all BM-SC and MBMS client functions in MCPTT components.
4 Realization (Stage 3) Considerations

From the general MCPTT description, a couple of Stage 3 considerations and requirements can be derived.MCPTT clients must continuously receive and monitor the MBMS Bearer, when inside of the broadcast coverage. Thus, when MBMS access information (e.g. User Service Description) are provided for an MCPTT group, then the MCPTT client or MBMS Client must activate MBMS reception through the time of affiliation with the group.

MCPTT clients or MBMS Clients must be prepared that traffic from non-affiliated groups is received on MBMS bearers. Either the MCPTT client or the MBMS client must silently discard the traffic of non-affiliated groups, when receiving MCPTT via MBMS bearers.

Usage of UDP sessions and destination UDP ports (in downlink direction from MCPTT server to the MCPTT client): In case of unicast, the UDP destination port (scoped with the IP unicast address of the device) is allocated by the receiver and communicated back to the MCPTT server. In The MCPTT server has no control of the UDP port allocation. In case of broadcast, the MCPTT server or the BM-SC allocates the UDP port (scoped with the IP Multicast address of the MBMS Bearer). Thus, the stage 3 solution should assume that different UDP destination ports are used for unicast and broadcast in downlink direction. The MCPTT client may use RTP information to associate unicast and broadcast transmissions of the same group.
An MCPTT talk bursts consists in Rel 13 of a single RTP session and a single RTCP session, thus two UDP flows. In later releases, additional UDP flows may be added. For the talk burst identification and the association of unicast and broadcast traffic, a prime flow such as the speech RTP session should be used.

Each MBMS Bearer Service is provisioned to carry the traffic of multiple MCPTT groups, not all Groups are active at a time. The device may need to monitor multiple MBMS bearers.

5 Summary and Proposal
It is proposed to include section 2, Section 3 and section 4 into the Technical Report.
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