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Introduction

Media Plane Optimizations procedures have been agreed by SA plenary, see ftp://ftp.3gpp.org/tsg_sa/TSG_SA/TSGS_69/Docs/SP-150526.zip and the copy of the agreed procedure in an Annex to this paper.
Related stage 3 changes are proposed in TDOCs C1-153587and C1-153587.
This discussion paper aims to provide some additional design considerations for the stage 3 CRs that go beyond questions clearly answered by the agreed stage 2 and also to explain differences to OMR.
Communalities and Differences to OMR
Media plane Optimization procedures intended to re-use OMR procedures as far as possible, the stage 2 CRs were originally based on OMR procedures, and the stage 3 work intends to follow the same spirit.

SA2 concluded after consultation with SA5 that the eIMS-AGWs shall not be removed from the media path when media processing optimization is to be applied, but the media processing in the eIMS-AGW shall be disabled. This is to avoid that a possible application of LI becomes noticeable for the WIC. Thus the fundamental requirements differ from OMR, which is about identifying optimized media paths where the gateways are entirely removed from the media path.
However, some aspects of the media optimization procedures and OMR are similar:
· Information about media and bandwidths that apply when the optimization is selected are encapsulated (for OMR, in SDP attributes).
· The optimization cannot be applied if non-compliant intermediates are inserted into the media path. The stage 2 procedures from OMR are reused to detect such non-compliant intermediates in the media path are also used for WebRTC Media Optimization procedures.
Apply Procedures separately for each media line?

OMR procedures apply separately for each media line to allow that an SDP offer is split by intermediates into several offers for different media towards separate entities. For that reason, session level attributes and bandwidth lines are also encapsulated separately for each media line. OMR procedures assume that intermediates that split the SDP offer in such a manner adjust this encapsulated session level information. (Note that such intermediates do not necessarily insert gateway into the media path). For those reasons, OMR also provides separate media level attributes to encapsulate session-level and media level attributes and bandwidth lines.
For WebRTC optimization procedures, it is desirable to avoid impacts to such intermediates without a gateway in the media path. In addition, distributing session-level bandwidths among media is also hardly possible in a satisfactory manner.
Further, the additional attributes that would be required to encapsulate session level SDP attributes and bandwidth lines at media level, the non-trivial procedures to handle this information at the receiving eP-CSCF (e.g. to reconstruct session level attributes and bandwidths, and to reconcile conflicting information from different media lines), and the need to apply the optimized media procedures independently for each media line all bring additional complexity.
It is thus proposed to apply the WebRTC Media Optimization procedures for all media lines together, rather than independently for each media line. As a consequence, session level SDP attributes and bandwidth lines are encapsulated in session level SDP attributes rather than in media level SDP attributes for each media line.
How to encode WebRTC Media Optimization related information in the SDP answer?

Stage 2 requires that in the SDP answer, an indication that transparent media have been selected is provided and that the selected transparent media are being described.
Two possible implementations are conceivable:
1. The selected transparent media are described in "ordinary" SDP media lines, attributes, and bandwidth lines. The indication that transparent media are selected is either implicit or via a dedicated new SDP attribute.

2. "ordinary" SDP media lines, attributes, and bandwidth lines contain a "dummy" answer that is compatible with the non-selected non-transparent media that have been described in "ordinary" SDP media lines, attributes, and bandwidth lines in the SDP offere. The selected transparent media are described in the SDP answer in a similar manner as the transparent media in the SDP offer, i.e. via SDP attributes that encapsulate the SDP media line, attributes and bandwidth lines. The presence of these encapsulating attributes in the SDP answer also provides the indication that transparent media have been selected.

Implementation 1 contradicts the rules of SDP offer-answer procedures. For instance, the transport protocol could change between offer and answer and the answer could contain codecs that have not been offered. Intermediates (without an attached media gateway) that have not been updated to support WebRTC Media Optimization would possibly not tolerate an answer according to Implementation 1.
Implementation 2 is thus suggested.
From TS 23.228:
U.2.4
Media plane Optimization

The IMS operator is able to convey the audio and chat session without bearer level protocol conversion when session is between WebRTC clients.

When both ends are WebRTC client, the eIMS-AGWs remain allocated but media plane interworking is disabled, except when LI is needed. When LI is performed, media plane interworking is performed as per 3GPP TS 33.328 [83].

Figure U.2.X-1 shows a call flow diagram establishing the e2ae communication between WebRTC clients through the IMS network. I/S-CSCFs are not shown for brevity.
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Figure U.2.X-1: Media plane Optimization

1.
WebRTC client (WIC-1) initiates a call, creating a Session Description Protocol (SDP) offer and sends it to the originating side eP-CSCF. The SDP offer may contain SRTP, ICE and Data Channel information. The WIC-1 IP address is IP1.

2.
The eP-CSCF-1 receives the SDP offer from WIC-1. The eP-CSCF-1 allocates eIMS-AGW1 and configures it to terminate ICE procedures and provide interworking (e.g. transcoding, or transport interworking between a Data Channel and transport outside a Data Channel). eIMS-AGW1 allocates address IP2. It also requests the media gateway to provide a transport port suitable for a transparent forwarding of the media. IMS-AGW1 allocates port P2t for that purpose. The eP-CSCF-1 shall not apply OMR procedures according to Annex Q.

3.
The eP-CSCF-1 describes the new media2 that result from the interworking and inserts the address IP2 at the eIMS-AGW1 in the SDP offer connection line it sends. Within the SDP offer, the eP-CSCF-1 also indicates that the media1 targeted for transparent forwarding (those media are called "transparent media" in what follows) can be selected instead and also encapsulates in SDP attribute(s) information about those transparent media (SDP attributes, SDP media line including transport protocol and port P2t, Data Channel related information, but no ICE related information ). To enable the check in step 6 wether intermediates which do not support switching to the encapsulated media are inserted into the media path, the eP-CSCF-1 also encapsulates the address IP2.

4.
A possible intermediate (e.g. IBCF with attached TrGW or MTFC with attached MRFP) may also insert a media gateway into the user plane. Such an intermediate may optionally also support switching to the transparent media; this is required to allow the transparent media to be selected when its media gateway is present in the media path. Intermediates which do not support switching to the transparent media will be detected and will cause media 2 to be selected in step 6.

The possible intermediate can also apply OMR procedures according to Annex Q to offer that its media gateway is bypassed by an optimised media path.

5
The intermediate replaces the transport address within the connection line in the SDP offer with the address IP3 allocated at its media gateway. If the intermediate supports switching to the transparent media, it also modifies the transparent media information encapsulated in SDP attribute(s) by replacing the encapsulated transport address with IP3 and the port information with P3t.

6.
eP-CSCF-2 allocates eIMS-AGW2. It compares the transport address in the SDP connection line with the transport address in the transparent media information encapsulated in SDP attribute(s). Because both addresses match, the eP-CSCF-2 takes the transparent media information into consideration. Otherwise it shall ignore the transparent media information. The eP-CSCF-2 shall not apply OMR procedures according to Annex Q and shall discard any received OMR related information. Because eP-CSCF2 knows that the served WIC-2 is a WIC, it decides that the transparent media information is appropriate and configures the eIMS-AGW2 to transparently forward those media.

7.
The eP-CSCF-2 forwards SDP offer with the transparent media1 and the transport address IP4 allocated at eIMS-AGW2 to WIC-2.

8.
WIC2 selects media3 from the offered media1 and sends the selected media3 in the SDP answer to the eP-CSCF-2.

9.
The eP-CSCF-2 forwards the SDP answer including connection information for eIMS-AGW2 and the unmodified media3, and includes an indication that the transparent media have been selected.

10.
The possible intermediate reconfigures its MGW to transparently pass media3. 

11.
The intermediate forwards the SDP answer with unmodified media3 and indication that the transparent media have been selected and includes address information IP7 of the controlled MGW.

12.
According to received SDP answer, the eP-CSCF-1 knows that there is no bearer level protocol conversion. So eP-CSCF-1 deactivates media plane interworking in eIMS-AGW1.

13.
The eP-CSCF-1 forwards the SDP answer to WIC-1.
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