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Abstract: This discussion paper introduces the two CRs C1-183431 Usage of MBMS for MCVideo – signalling control and C1-183435 Usage of MBMS for MCVideo – media plane. It details the similarities and differences with MBMS usage for MCPTT.

1. Link with MCPTT
MCPTT and MCvideo makes use of the common functional architecture (3GPP TS 23.280), where are defined, in particular, MBMS procedures for MBMS bearer quality detection, MBMS bearer suspension notification, use of pre-established bearers.

3GPP TS 23.281 specifies call connect and disconnect over MBMS procedures (see 7.10.4.2.1 and 7.10.4.2.2), using MapGroupToBearer/UnmapGroupToBearer messages, as in MCPTT. Consequently, a general purpose subchannel is also needed for MCVideo, to transport these MCVideo MapGroupToBearer/UnmapGroupToBearer messages.

As in MCPTT with the Floor Control subchannel, a subchannel is needed for transmission control messages (for media transmission notification, transmission idle and end transmission notify message). This subchannel needs also to be protected with MuSiK, and the MCVideo client needs to be able to get MuSiK download messages.

As in MCPTT, the MCVideo client shall be able to send MBMS bearer listening and suspension status reports.

The key differences with MCPTT are: 
1. MCVideo communication can involve 1 or 2 media streams: 1 if audio and video are combined, 2 if audio and video are provided in separated flows.
2. Protection against loss with FEC is recommended by 3GPP SA4, it implies that another dedicated media line for FEC repair packets can be declared within the MBMS bearer announcement and included with the map group to bearer messages.
3. MCVideo allows simultaneous transmissions within a group (see 4.2
Comparison with the MCPTT service from 3GPP TS 22.281), and MBMS usage in case of simultaneous transmissions need to be describe.
The MBMS bearer announcement and the Map Group to Bearer message for MCVideo are modified accordingly, to indicate the ports for video, audio, FEC.

2. MBMS Subchannel structure
The MBMS subchannels for MCVideo are structured this way within the Map Group To Bearer message propose in the CR:
-1 port for video RTP

-1 port for audio RTP (if audio not combined with video)

-1 port for transmission control RTCP (if not multiplexed with video)

-1 port for FEC repair packets (if this communication is protected against loss with application layer FEC)

When using RTP to deliver multimedia content it is often necessary to synchronize playout of audio and video components of a presentation. This is achieved using information contained in RTP Control Protocol (RTCP) sender report (SR) packets (RFC 3550), called media control.
Transmission control and media control can be multiplexed with video, according RFC 5761, as indicated in the proposed CR : 

iii)
if transmission control and media control is multiplexed with video, shall include the "a=rtcp-mux" attribute as specified in IETF RFC 5761 [x6]; and shall include the "a=rtcp:9" as specified in IETF RFC 5761 [x6].
Media control (RTCP SR) for audio can also be multiplexed with audio: 

iii)
if media control is multiplexed with audio, shall include the "a=rtcp-mux" attribute as specified in IETF RFC 5761 [x6]; and shall include the "a=rtcp:9" as specified in IETF RFC 5761 [x6].
If media control is not multiplexed with video or audio, the rule RTCP port = RTP port + 1 could be observed. 
3. FEC

SA4 has studied the gains of AL-FEC (Application Layer – FEC) for MCVideo communication over MBMS, in TR 26.881 (See LS S6-180243/S4-180308 from SA4 to SA6). It is recommended for MCVideo that 

1)
low-delay MC Video applications, with latencies of at most 1 second, should be supported by well-dimensioned physical layer FEC

2)
for latencies in the range of a few seconds or more the technology in TS26.346 for AL-FEC is applicable as it has been chosen by 3GPP. The FEC framework was designed for latencies in the range of several seconds and therefore applies also to those cases.
3.1 FEC mechanism from 3GPP TS 26.346

3GPPP TS 26.346 defines how non mission critical RTP streams can be protected by FEC, in section clause 8.2.2 FEC mechanism for RTP. 

FEC mechanism relies on FEC Frame (IETF RFC 6363 “Forward Error Correction (FEC) Framework”)
FEC scheme is raptor10 (IETF RFC 6681 "Raptor FEC Schemes for FECFRAME“ and IETF RFC 5053 "Raptor Forward Error Correction Scheme for Object Delivery")
FEC Frame is a mechanism protecting UDP streams against losses. It relies on 3 components:
· construction of an FEC source block from the source media packets belonging to one or several UDP packet flows related to a particular segment of the stream(s) (in time). The UDP flows include RTP, RTCP, SRTP and MIKEY packets.
· modification of source packets to indicate the position of the source data from the source packet within the FEC source block
· definition of repair packets, sent over UDP, which can be used by the FEC decoder to reconstruct missing portions of the FEC source block.

3GPP TS 26.346 adds entries to the SDP:
· new media types
· UDP/MBMS-FEC/RTP/AVP for source flows
· UDP/MBMS-REPAIR for repair flows
· FEC related parameters
· encoding_id: FEC code identifier (e.g., 1 for Raptor)
· FEC-OTI-extension: FEC Object Transmission Information for session level parameters (symbol size, T + max. source block length, MSBL)
· min-buffer-time: to control the added latency
· mbms-flowid: list of source flows (multicast IP/port) protected by this repair flow
3.2 architecture impact

3GPP TS 23.280 proposes 2 options to apply FEC :

· One locates the FEC encoding within the MC service server (subclause 10.7.3.11.3)
· One locates the FEC encoding within the BM-SC (subclause 10.7.3.11.2)
Locating the FEC encoding within the BM-SC requires an extension to MB2. While this extension has been done in stage 2 (CR 0081 of 3GPP TS 23.468), this is not available yet in stage 3. Consequently, the following note is proposed within the CR for 24.581 :
NOTE:
 In the current release, the FEC encoding can only be done within the participation MCVideo function, according to procedure 10.7.3.11.3 of 3GPP TS 23.280 [x1].
3.2 FEC support for MCVideo

Protection against loss for MCVideo over MBMS with FEC is added according the following principles:
· Protection with FEC is optional.

· A dedicated port for FEC repair flow is added to the MBMS subchannel for MCVideo

· FEC repair packets protects only RTP/RTCP flows describes by the SDP media lines for video and audio. If the transmission control messages are not multiplexed with RTP media packets for video, they are not protected by FEC (they are already protected against loss by repetition).
· FEC related parameters are included within the MBMS bearer announcement, with the exception of the mbms-flowid

· The mbms-flowid parameter lists all the protected source flows, defined by their multicast IP and port, identified by an id. However, IP and port are  not necessarily known by the participating MCVideo function when the MBMS bearer is announced (they are signalled later in the map group to bearer message). The contributions propose instead that : FEC encoding and decoding for MCVideo will always be done with the UDP flow identity for video set to 1 and the UDP flow identity for audio set to 2.
4. Simultaneous transmissions over MBMS
MCVideo allows simultaneous transmitting users in a same group (see 4.2 and  5.1.11 in TS 22.281). However the proposed MapGroupToBearer message (7.10.1.2 in TS 23.281), as for MCPTT, associates only one subchannel of a MBMS bearer to a group.

To make possible the delivery of several user transmissions for the same group, over MBMS, is proposed to allow the multiplexing of simultaneous transmissions within the same subchannel:
-
Different groups over one MBMS bearers are using different subchannels (IP/Port)
-
Different transmissions in one group (and therefore on one subchannel) are using different SSRCs
This is made possible by the CR 0025 for 24.581, agreed in CT1#110, where SSRC for the transmitting user is added to the Media Transmission Notification message.

5. Example flows

5.1 Initiating a group communication and requesting permission for transmission, originating side

This subclause shows the signalling flow when an MCVideo client starts a group communication in an ongoing group session using a pre-activated MBMS bearer.
This example flow is the equivalent to A.6.3 Initiating a conversation and requesting floor, originating side of 3GPP TS 24.380, for MCPTT.
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NOTE:
The arrows and boxes with dotted lines represent events sent over the MBMS bearer.

The MCVideo clients 1 to 4 participate in a group session. All MCVideo clients are served by the same participating MCVideo function. The MCVideo clients 1 to 3 are within an area where an MCVideo bearer is available. The MCVideo client 4 is outside this area and can only use a unicast bearer.

A MBMS subchannel exists and associated with a general purpose media plane control channel which can be used to deliver MBMS subchannel control messages of any group in this MBMS service area.

The steps of the flow are as follows:

1.
A group session is ongoing. At the moment none of the group members has the permission to send media.

2.
The participating MVideo function activates and announces an MBMS bearer. The pre-activated MBMS bearer is not yet associated with a particular group with participants served by this participating MCVideo function.

3.
The user at the MCVideo client 1 presses the MCVideo button (or performs an action on the application to request a MCVideo transmission).

4-5.
The transmission participant 1 sends a Transmission Request message. The Transmission Request is forwarded by the participating MCVideo function to the controlling MCVideo function.

6.
When the participating MCVideo function receives the Transmission Request message the participating MCVideo function determines that the previously activated and announced MBMS bearer can be used for this group communication and sends the Map Group to Bearer message over the general purpose MBMS subchannel.The Map Group to Bearer message includes the TMGI, the MBMS subchannel (for video, audio, transmission control and possibly FEC) and the MCVideo group identifier in the activated MBMS bearer. The participating MCVideo function enters the 'M: A group communication is active' state. On receipt of the Map Group to Bearer message the MBMS interface in the MCVideo client 1, 2 and 3 associates the group communication with the TMGI, the MBMS subchannel with the MCVideo group identifier in the Map Group to Bearer message.

7-8.
On receipt of the Transmission Request message, the transmission control server function grants the transmission participant 1 to send media by sending the Transmission Granted message. The participating MCVideo function forwards the message to the transmission participant 1 over the unicast bearer. The transmission participant 1 stores the SSRC of the Transmission Granted message.
9-14.
The transmission control server sends the Media Transmission Notification messages towards all participants. The participating MCVideo functions sends one Media Transmission Notification message over the MBMS subchannel associated with this group as declared in step 6 and discards the remaining Media Transmission Notification messages with the exception of the Media Transmission Notification messages towards participants not listening to the MBMS bearer, in this example, the transmission participant 4. The participants store the User ID and the SSRC of the user transmitting the media.
NOTE:
Other users can request for permission to send media. For instance, if user 2 also wants to transmit to the group, the transmission participant 2 sends a Transmission Request message as in steps 4-5. if the number of current transmitter have not reached the maximum limit, and if the participating MCVideo function has allocated enough bandwidth to the MBMS bearer, the participating MCVideo function can multiplex the transmissions of user 1 and 2 within the same MBMS bearer and send the Media Transmission Notification message over the same MBMS subchannel.
15-16.
When the Transmission Granted message is received in the transmission participant 1, the transmission participant 1 requests the MCVideo client to start encoding video and send RTP media packets. The MCVideo client 1 starts encoding video from the MCVideo user and sends RTP media packets over the unicast bearer towards the participating MCVideo function, with the SSRC provided in the Transmission Granted message. The participating MCVideo function forwards the RTP media packets towards the controlling MCVideo function.

17-20.
The controlling MCVideo function distributes the RTP media packets to all MCVideo clients. The participating MCVideo function sends one media stream, after FEC encoding if required, over the MBMS subchannel associated with this group. If an MCVideo client is not listening to the MBMS bearer, in this example the MCVideo client 4, the participating MCVideo function forwards the RTP media packets to MCVideo client 1 over the unicast bearer. The MCVideo client, receiving over MBMS, performs the FEC decoding, and can demultiplex the packets based on the SSRC.
As long as the group communication is active and the MBMS subchannel for this group is available any of the MCVideo users can request transmission and the Media Transmission Notification, Transmission Idle, Transmission End Notify messages and RTP packets are sent over the MBMS bearer.
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