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1 Introduction

A use case for EMM-IPME Work Item is that media can be presented synchronously across multiple UEs that are receiving an IMS-based MBMS user service. This paper describes two possible solutions for this use case.
2 Media Presentation Synchronization in MBMS
2.1 Solution 1: RTCP Packet for Media Synchronization across Multiple Devices
An active IETF draft, draft-ietf-avtcore-idms-03 [1], describes a new RTCP packet for inter-destination media synchronization (IDMS packet). The IDMS packet can be used to indicate synchronization setting instructions to the receivers of the RTP media stream. Note that the same IETF draft also proposes a RTCP XR Block Type that can be used to collect media playout information from a group of receivers. However in MBMS as specified in 3GPP TS 26.346, RTCP RR shall be turned off by SDP RR bandwidth modifiers. Only the transmission of RTCP packets in the downlink (sender reports) is allowed. Therefore only the RTCP IDMS packet is used in MBMS for the synchronization purpose and the parameter settings in the packet are simplified. Please see below for the parameter setting that may be different from those described in draft-ietf-avtcore-idms-03.
For media presentation synchronization across multiple UEs in MBMS, BM-SC.UPF sends the RTCP IDMS packets periodically to the MBMS receivers for distributing a suggested common target playout point to which a receiver can synchronously present media with other receivers following the same recommendation. A receiver may decide whether it presents at or behind the recommended presentation time. If a receiver selects not to present media according to the recommended common presentation time, the playout on this receiver may not be synchronized with other receivers. 
It is assumed that the different receivers have synchronized clocks as a common timeline for media presentation synchronization.  Different clock synchronization methods can be used, which is out of the scope of this contribution.

The parameters in the RTCP IDMS packet are set as follows in MBMS.


0                   1                   2                   3

        0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

       |V=2|P| Resrv   |     PT=TBD    |             length            |

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

       |                     SSRC of packet sender                     |

       +=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+

       |                     SSRC of media source                      |

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

       |              Media Stream Correlation Identifier              |

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

       |      Packet Received NTP timestamp, most significant word     |

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

       |      Packet Received NTP timestamp, least significant word    |

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

       |              Packet Received RTP timestamp                    |

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

       |     Packet Presented NTP timestamp, most significant word     |

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

       |     Packet Presented NTP timestamp, least significant word    |

       +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

Figure 1: RTCP packet for inter-destination media synchronization.
The first 64 bits form the header of the RTCP Packet, as defined in RFC3550 [2]. The SSRC of packet sender identifies the sender of the specific RTCP packet. The RTCP IDMS packet consists of 7 32-bit words, with the following fields:

SSRC: 32 bits. The SSRC of the media source shall be set to the value of the SSRC identifier carried in the RTP header of the RTP packet to which the RTCP IDMS packet relates.
Media Stream Correlation Identifier: 32 bits.  This identifier is used to correlate synchronized media streams.  The value 0 (all bits are set "0") indicates that this field is empty.  The value 2^32-1 (all bits are set "1") is reserved for future use.  Value 0 shall be used in this specification.
Packet Received NTP timestamp: 64 bits. This timestamp reflects the wall clock time at the reference client at the moment it received the first octet of the RTP packet to which this packet relates.  It can be used by the synchronization algorithm on the receiving receiver to adjust its playout timing in order to achieve synchronization. In this specification, the reference client is the sender itself (this is different from that in draft-ietf-avtcore-idms-03). Then this timestamp also corresponds to the wall clock time when the sender sends a data packet.

Packet Received RTP timestamp: 32 bits.  This timestamp has the value of the RTP timestamp carried in the RTP header of the RTP data packet to which this RTCP packet relates.  It corresponds to the same time as the NTP timestamp (above), but in the same units and with the same random offset as the RTP timestamps in data packets. 
Packet Presented NTP timestamp: 64 bits. This timestamp reflects the wall clock time at the reference client at the moment it presented the data contained in the first octet of the associated RTP packet to the user.  If this field is empty, then it shall be set to 0.  Presented here means the moment the data is played out to the user of the system.

The difference between Packet Received NTP timestamp and Packet Presented NTP timestamp represents the suggested playout delay in wall clock time.

2.2 Solution 2: Suggested Presentation Offset at Session Initiation
Figure 15 of TS 26.237 [3] shows the procedure of MBMS streaming session initiation. At steps 3 and 4, SCF responds UE with a SIP 200 OK message when the SIP INVITE is successfully handled. The SIP 200 OK contains an SDP. The SDP may include an attribute “a=presentation_offset:value”, which indicate the suggested presentation offset. The value of presentation_offset specifies a fixed delay offset from the time when a packet or a data unit was generated at the sender to the time that the receiver presents the data contained in the first octet of the packet or the data unit to the user, in terms of the wall clock time. It then provides a mapping of the presentation time of each data unit to the wall-clock time to enable synchronized playout with other devices adhering to the same rule.
In particular, this IMS-based synchronization solution allows synchronized playout of media flows distributed with different technologies (MBMS, PSS with DASH or RTP streaming).
It is assumed that the different receivers have synchronized clocks as a common timeline for media presentation synchronization.  Different clock synchronization methods can be used, which is out of the scope of this contribution.

Similar procedure can be used for IMS-based MBMS Download Service specified in TS 26.237.
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Figure 15 of TS 26.237: MBMS Streaming Session Initiation
3 Proposal
It is proposed to incorporate the proposed solutions in section 2 into the EMM-IPME Permanent Document. It is also proposed to agree on creating a CR to TS26.237 based on the preferred solution.
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