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Abstract of the contribution: This contribution aims to improve the transcoding procedures for OMR Alternative 1.
Discussion

As one option, it is suggested in Clause 7.2.5 that the IBCF should only offer transcoding when there is a real need.

However, it is not described how the MGCF can then enforce to remain in the media path. Related procedures to solve this are proposed in the changes below. It is suggested that the IBCF enforces this by removing all OMR related "visited realm" and "secondary realm" attribute lines.
But even with those procedural improvements, we feel that this option has a couple of drawbacks that should be described in the text, as suggested in the changes below:

· It has been suggested that the IBCF should have static knowledge if transcoding will be required and only offer transcoding in such cases. However, this would require that the IBCF has knowledge about the further routeing of the call setup (e.g. is roaming performed, what access type is used by the peer, which operator policies apply, what are the callee´s terminal capabilities?).

· If an IBCF fails to add codecs to offer transcoding because it has no certain knowledge about the need for transcoding, it risks call failures.

· It has been suggested that the IBCF offers transcoding in case the initial INVITE is rejected. This has the drawback to require additional signalling load, longer call setup times, and more elaborate IBCF procedures. The described procedure is best suited if transcoding is only required for a small fraction of calls.
As another option, it is suggested in Clause 7.2.5 that the IBCF adds a new m-line offering transcoding options that is associated with the original media flows via media grouping according to RFC 3388. We feel that this approach is not workable and should be deleted:
· The semantics in RFC 3388 do not allow to express that a certain m-line is the preferred one or that one m-line is accessible directly and the other via transcoding. So it can not be expressed that the codecs via transcoding should have a lower preference.
· RFC 3388 does not mandate the answerer to select one of the grouped media lines. If the answerer accepts both m-lines, the IBCF will need to stay in the call or apply involved additional offer-answer exchanges to remove the transcoding-related m-line. (An editor´s note relating to this is already in the text)

· If the transcoding m-line is selected, the current procedure does not describe how the IBCF can enforce that media described in the other m-line are routed to it for transcoding purposes. The IBCF will therefore need to enforce that it remains in the path anyway while the OMR algorithm is applied as part of the SDP offer handling, and the additional m-line brings no advantages. There are currently no OMR procedures that would allow a node to enforce that it remains in the media path when processing the SDP answer.
We want to propose as yet another alternative an algorithm that allows for an IMS-ALG to participate in the OMR algorithm while still offering transcoding to be added to the TR for further evaluation:

Each IMS-ALG applying the OMR algorithm adds the original m-line it receives from the upstream side to the SDP offer as an attribute line linked to the visited realm attribute line it also adds. Thus, even if this IMS-ALG or a downstream node not supporting the OMR algorithm adds or removes codecs within the SDP offer (to offer transcoding or enforce codec related network policies), another OMR-capable IMS-ALGs further downstream will know which codecs are applicable at the upstream call leg if it removes IMS-ALGs from the media path. This downstream IMS-ALG may use this information:

· to decide if it removes previous IMS-ALGs from the user plane path; and
· if it decides to remove the previous IMS-ALGs from the user plane path

· to offer the codecs, as received in the corresponding attribute line in the upstream direction, as codecs in the m-line in downstream direction, 
· to decide if it offers transcoding itself , 
· to offer transcoding by adding an own TrGW to the user plane path, adding codecs to the list of codecs received in the corresponding attribute line, and forwarding this list in the m-line in the downstream offer,
· to enforce network policies by removing unacceptable codec from the list of codecs received in the corresponding attribute line, and  forwarding this list in the m-line of the downstream offer.
(The IMS_ALG can also enforce network policies in previous networks by comparing the codecs in the received m-line with the codecs in the corresponding attribute line and remove any codecs not contained in the m-line from the codecs in the attribute line before forwarding the remaining codecs from the attribute line in the in the m-line of the downstream offer),
· to configure its IMS ALG with the codecs applicable at the upstream side.
This algorithm has the advantage that an IMS-ALG closer to the terminating UE that presumably has more knowledge about the terminating network properties than upstream nodes (e.g. access type, policies, terminal capabilities, etc) can influence if upstream nodes perform transcoding. For instance, if a call was routed back to the original network only the policies in that network could be used to select codecs, irrespective of any policies in intermediate networks.
Furthermore, the algorithm is also able to avoid call failures caused by the removal of other nodes not supporting the OMR algorithm, for instance MRFs. from the user plane path. Such nodes can modify the codecs in the SDP offer to offer transcoding. If such nodes are removed by the OMR algorithm from the user plane path without further provisions, codecs not supported by the peer or the network could be offered to the terminating UE, and a call failure could result if the terminating UE would select those codecs.

Proposed Changes to TS 23.894

7.2.5
Interactions with Transcoding
7.2.5.1
Proposal 1: Prevent OMR when offering transcoding
The existing IBCF procedures for transcoding in TS 23.228 [8] allow the IBCF to add codec options to SDP offers before forwarding. With these IBCF transcoding procedures, the TrGW remains in the media path even if transcoding is not needed. This is also the case for an IBCF/TrGW that adds transcoding options to forwarded SDP when applying the OMR algorithm documented in the previous sub-clauses.

It is desirable to allow the removal from a media path of a TrGW that is no longer needed for transcoding. This transcoding optimization should be applicable whether or not OMR is in use.

The following transcoding optimization strategies are possible:

1.
Transcoding is only offered if it is known that the original set of offered codecs includes no codec supported by the terminating endpoint. It is possible to determine this at some network boundaries as a matter of policy since each network will have its own policy for codecs supported by endpoints within its network.
2.
Alternately or in addition transcoding can be offered if an initial session initiation attempt  fails byretrying the session initiation after allocating a transcoder.



These strategies are already allowed by existing procedures in TS 23.228 [8] 
An IBCF offering transcoding shall prevent to be bypassed in the optimised user plane path by removing all OMR related "visited realm" and "secondary realm" attribute lines.
With this clarification of the IBCF transcoding procedures, there is no further impact on the OMR algorithm documented in the previous sub-clauses.
Some drawbacks of this proposal are:

-
Static knowledge of transcoding requirements might not be sufficient as the further routeing of the call setup unknown to the IBCF might impact the transcoding requirement (e.g. is roaming performed, what access type is used by the peer, does call forwarding occur, which operator policies apply, what are the terminal capabilities?). If an IBCF fails to add codecs to offer transcoding because it has no sufficient knowledge about the need for transcoding, it risks call failures.

-
If the IBCF offers transcoding only in case the initial INVITE is rejected, this results in additional signalling load, longer call setup times, and elaborate IBCF procedures. This procedure is best suited if transcoding is only required for a small fraction of calls.
-
An intermediate node not supporting the OMR algorithm could also add codecs in the offer. It is not standardised how such a node would handle the OMR "visited realm" and "secondary realm" attribute lines.  If this node does not remove these lines when forwarding the SDP offer, and it is removed by the OMR algorithm from the user plane path, codecs not supported by the peer or the network could be offered to the terminating UE, and a call failure could result if the terminating UE would select those codecs.

7.2.5.2
Proposal 2: Make the OMR algorithm codec-aware
Each IMS-ALG applying the OMR algorithm adds the original m-line it receives from the upstream side to the SDP offer as an attribute line linked to the visited realm attribute line it also adds. Thus, even if this IMS-ALG or any downstream node not supporting the OMR algorithm adds or removes codecs in the SDP offer (to offer transcoding or enforce codec related network policies), another OMR-capable IMS-ALG further downstream will know which codecs are applicable at the previous call leg if it removes from the media path. This downstream IMS-ALG may use this information:

· -
to decide if it removes previous IMS-ALGs from the user plane path; and

· -
if the IMS-ALG  decides to remove previous IMS-ALGs from the user plane path

· -
to offer the codecs as received in the corresponding attribute line in the upstream direction as codecs in an m-line of the downstream SDP offer; 

· -
to decide if it offers transcoding itself; 

· -
to offer  transcoding by adding an own TrGW to the user plane path,  adding codecs to the list of codecs, received from upstream in the corresponding attribute line, and  forwarding the new list as codecs in an m-line of the downstream offer; 

· -
to enforce network policies by removing unacceptable codec from the list of codecs received from upstream in the corresponding attribute line, and forwarding the new list as codecs in an m-line in the downstream offer; and

· -
to configure its  IMS ALG with the codecs applicable at the upstream side.

This algorithm has the advantage that an IMS-ALG closer to the terminating UE, that presumably has more knowledge about the terminating networks properties (e.g. access type, policies, terminal capabilities, etc) than upstream nodes can influence if upstream nodes perform transcoding. For instance, if a call was routed back to the original network only the policies in that network could be used to select codecs, irrespective of any policies in intermediate networks.

Furthermore, the algorithm is also able to avoid call failures if another node in the call path not supporting the OMR algorithm, for instance an AS controlling an MRF, modifies the codecs in the offer to offer transcoding.
As a drawback, the complexity of the OMR algorithm increases to a certain extent,
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