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Introduction

Use case 4.10 in [1] describes a topology for distributing media without a focus.  The contribution in [2] introduces a topology for distributing the media via multicast to reduce the amount of uplink resources needed by a mobile sender. Contribution [2] also lists a number of issues with this topology that were identified in the MTSI SWG MMCMH tele-conference call held on August 5th, 2015.

This contribution introduces another topology for distributing media that achieves similar efficiencies on the uplink while addressing the issues identified with multicasting.  The topology introduces a simplified Focus to support a single-source multi-unicast topology.
Proposal

Introduce a new section 4.10.3 of [1] as follows:

------------------------------  Start of Changes -----------------------
4.10.3 Media Distribution via Single-Source Multi-unicast

The limitations of multicast distribution listed in section 4.10.2 can be mitigated by using a simple Focus for media handling.  The configuration, described as single-source multi-unicast, uses the Focus to essentially perform the function of the multicast routers, i.e., replicating media and sending it down to the appropriate receivers.  Figure XX illustrates this topology where media from A is replicated and unicast by the Focus to users B, C, and D.
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Figure XX. Single-Source Multi-unicast Topology

This configuration provides the following benefits:

1. The media sender only has to send one copy of each encoded packet to the Focus, minimizing the uplink bandwidth, similar to the uplink efficiency of the multicast case.
2. The unicast traffic sent to and from the Focus can traverse Network Address Translator (NAT) boxes serving MNO’s private IP address domains, thus enabling the conference to span multiple private IP address domains.

3. Provided with the appropriate credentials and keys, the Focus can authenticate users attempting to listen in on, and send media to, the conference.

4. There is no need to reserve or be assigned a multicast IP address for the conference.  The Focus is assigned its own unique (possibly private) IP address using standard assignment protocols supported in the operator’s network, e.g., DHCP.

5. The Focus does not have to perform any transcoding, merely replication of media traffic.  Not only is this less-computationally expensive, it would also allow the media traffic sent to be encrypted end-to-end as the Focus does not have to decrypt the media in order to replicate and send it to all the receivers.

Note that this single-source multi-unicast topology can be understood as a particular implementation of the solution described in section 4.1.3 of Video Use Case 1 described in section 4.1.

In particular, in Clause 4.1.3, to support that the active speaker is shown in normal size at the receiving terminal while thumbnails are smaller. The conference focus needs that active speaker to send a normal size video, while the others being shown as thumbnails may send smaller sized videos. To accommodate the previous active speaker to be shown in normal size as active speaker to the current active speaker, the previous active speaker may have to send both a normal sized video (to be forwarded by conference focus to current active speaker), and a small sized video (to be forwarded as thumbnail to other participants). This way of sending multiple simultaneous representations of the same content is called “simulcast”. In SSMU, each participant encodes media using at least one mandatory codec for the media type.  If a participant chooses to encode using an optional codec then it simulcasts this along with the mandatory codec media for the same media type. So, essentially while in continuous presence case, the normal size and thumbnail are simulcast based on active/inactive talker, the SSMU media handling is based on mandatory/optional codec. In one way, these two use cases fall into the category of media distribution of multiple encoded streams of the same media.
4.10.3.1 Session Establishment 

The conference using a single-source multi-unicast topology can be established using the same mechanisms as for establishing general Focus-based conferences.  The conference scheduler or initiator can use out-of-band means to inform all of the participants of the Focus’ IP address and conference details.  The initiator could provide a list of the authorized participants to the Focus along with security credentials (e.g., PIN/PASSWORD) that enable the Focus to authenticate users joining the session. The initiator could even instruct the Focus to directly contact each of the participants to authenticate and connect them to the conference bridge.

When setting up individual sessions with the call participants, the Focus offers the codecs that were offered or pre-selected by the conference initiator. The Focus could choose only to offer the mandatory codecs provided by the conference initiator, which would guarantee that all terminals use these mandatory codecs and no transcoding would be required.  
The Focus could also choose to offer some optional codecs to improve conference quality or performance.  To avoid transcoding and support use of optional codecs, the Focus has to offer the optional codecs as being simulcast with a corresponding mandatory codec stream for the same media type, i.e., the participants wishing to receive an optional codec media stream must also listen for the mandatory codec media stream.  Similarly, a participant sending media using an optional codec must also simulcast a representation of the same media using the mandatory codec for that media type. This is in case one of the participants is unable to encode or decode its media using the optional codec stream.
Note that after all the individual sessions between the Focus and participants are established, the Focus could re-negotiate the codecs to disable transmission and reception of optional codec media if there are no, or a very limited number of, participants who can decode or encode the optional codec stream. 

4.10.3.2 Media Handling
As explained in section 4.10.3.1, the conference participants perform the following procedures which are similar to those described in section 4.10.2.2.1. 
1. Each participant encodes media using at least one mandatory codec for the media type.

2. If a participant chooses to encode using an optional codec then it simulcasts this along with the mandatory codec media for the same media type.  When simulcasting the media the sender uses the same RTP timestamps and sequence numbers for the different representations of the same source content.

3. Each participant is configured to be able to decode media received from any (if multiple) of the mandatory codecs for the media type.

4. If a participant receives optional codec media for a media type, it can decide whether to decode this optional media or the mandatory codec representation (if available) for the same source content which is identified by the same RTP timestamp or sequence number.  The receiver should use the better quality representation when it is available.

5. The Focus can replicate optional codec media and send it to any participants who have selected to receive the optional codec media.

6. The Focus replicates and sends to all other participants (those not able to decode the optional codec) any incoming media using mandatory codecs. For robustness (e.g., transmission over a more reliable channel), the Focus could also choose to send the mandatory codec to terminals that are receiving the optional codec stream.
4.10.4 Media Distribution via Single-Source Multicast

Editor’s note: FFS whether there is a need to differentiate this from the traditional conference model using a Focus.
------------------------------  End of Changes -----------------------
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