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Abstract of the contribution: This contribution aims to improve the transcoding procedures for OMR Alternative 1 in TR 23.894.
7.2.5
Interactions with Transcoding

7.2.5.1
Transcoding with the base algorithm
The existing IBCF procedures for transcoding in TS 23.228 [8] either allow the IBCF to add codec options to an SDP offer before forwarding (called proactive transcoding), or allow the session to fail if none of the initial codecs are supported by the terminating side, in which case the IBCF adds codec options to a second SDP offer (called reactive transcoding). 

With reactive transcoding, the IMS-ALG adds the transcoding function and anchors its TrGW only when transcoding is needed. The alternative 1 OMR procedure is fully consistent with reactive transcoding and supports the same degree of media optimization whether or not transcoding is used for a particular session. 

With proactive transcoding, the IMS-ALG may or may not allocate a TrGW at the beginning of the SDP offer/answer transaction, and may need to add or remove the TrGW when the SDP offer/answer transaction completes by initiating a second SDP offer/answer transaction. 

If the IMS-ALG does not allocate a TrGW and forwards the received connection information in the SDP offer, it should also forward any OMR SDP extension attributes to allow full OMR to occur. This assures that if the terminating side selects one of the original codecs and no transcoding is needed, the media path can be correctly established with OMR in one SDP offer/answer transaction. If the terminating side selects one of the additional codecs, the IMS-ALG allocates a TrGW for transcoding and anchors the TrGW in the media path during the second SDP offer/answer transaction without forwarding any OMR extension attributes for prior IP realms in the forwarded SDP offer. This assures that OMR is separately applied to the incoming and outgoing media legs of the anchored TrGW.
If the IMS-ALG allocates a TrGW and forwards the TrGW connection information in the SDP offer, it shall not include any OMR extension attributes for prior IP realms. This assures that if the terminating side selects one of the additional codecs associated with the TrGW, the media path can be correctly established with OMR separately applied to the incoming and outgoing media legs of the anchored TrGW within one SDP offer/transaction. If the terminating side selects one of the original codecs and transcoding is not needed, the IMS-ALG may remove the TrGW during a second SDP offer/answer transaction,. The alternative 1 OMR procedure performs the appropriate optimizations to the entire media path during the second SDP offer/answer transaction.
For both reactive and proactive transcoding, if a second SDP offer/answer transaction is required to establish the optimized session, the IMS-ALG that allocates the transcoding function initiates and completes the second SDP offer/answer transaction on the outgoing leg before returning an SDP answer for the first SDP offer/answer transaction. If an active-bypass is created during the first SDP offer/answer transaction that becomes invalid or is modified during the second SDP offer/answer transaction, the IMS-ALG establishing the active-bypass during the first SDP offer/answer transaction ensures that it is deleted or modified as necessary during the second SDP offer/answer transaction.
For both reactive and proactive transcoding, the alternative 1 OMR procedures apply without change to the existing SDP offer/answer transactions.
7.2.5.2
Codec-aware option
7.2.5.2.1
General
While the base algorithm provides media path optimization with or without transcoding, certain improvements are possible by sharing information about codec changes made by the IMS-ALGs. By allowing an IMS-ALG to report codec changes it makes to subsequent IMS-ALGs, the following improvements can be made to the base algorithm without loss of any functions or options associated with the base algorithm:
-
For the proactive transcoding methods, it is possible for an IMS-ALG to remove the transcoding options associated with a previous IMS-ALG and offer a codec list with the same or a different set of transcoding options. This allows for either the deletion of a potential transcoding point on the media path, or the relocation of a potential transcoding point from an earlier TrGW on the media path to a later TrGW on the media path. This may be desirable, for example, if the second TrGW is anchored anyway, thus allowing the bypass of an extra TrGW. This may also be desirable if anchoring of the second TrGW rather than the previous TrGW can be identified as leading to a shorter end-to-end media path.
-
An IMS-ALG has the option to restore codecs deleted by a previous IMS-ALG if the previous IMS-ALG can be bypassed.

-
If an IMS-ALG invokes the proactive transcoding method with gateway reservation and a later IMS-ALG that anchors its own TrGW in the media path then determines that transcoding is not needed, the later IMS-ALG may be able to bypass the earlier TrGW allocated for transcoding without requiring a second SDP offer/answer transaction.
-
If an IMS-ALG invokes the proactive transcoding method with gateway reservation and a later IMS-ALG that does not anchor a TrGW in the media path then determines that transcoding is not needed, the later IMS-ALG may be able to initiate a second SDP offer/answer transaction to update the terminating side and bypass the earlier TrGW allocated for transcoding.  While not eliminating the second SDP offer/answer transaction in this case, it reduces the required signalling.
While not eliminating all need for a second SDP offer/answer transaction in transcoding scenarios, the codec-aware option provides the greatest potential for reduction in signalling when used with the proactive transcoding method with gateway reservation. Furthermore, the codec aware option has the potential to reduce the number of calls where transcoding or even multiple occurrences of transcoding are applied, to reach a more optimal allocation of transcoding points and to reach a shorter end-to-end media path..
7.2.5.2.2
Procedures
The changes required to the base algorithm for the codec-aware option are as follows:
1.
While processing an SDP offer, an IMS-ALG may add or delete codecs in the codec list for a media line according to local policy. When adding codecs for potential transcoding, the IMS-ALG may use the reactive method, the proactive method without gateway reservation, or the proactive method with gateway reservation, according to local policy. The IMS-ALG choosing to modify the codec list for a media line shall include a copy of the media line for the incoming SDP offer in the visited realm attribute and alternate realm attribute(s) for the realms associated with the outgoing SDP offer.

Note that there may be more than one visited realm or alternate realm attribute associated with the same realm, and there may be separate attributes for the incoming and outgoing SDP offer if there is a change in the codec list for the media line even if no gateway is reserved and they are associated with the same realm.

When processing an SDP answer, if an IMS-ALG that offers transcoding according to one of the three transcoding options is not bypassed by a later IMS-ALG, it may perform a second SDP offer/answer transaction as needed according to the transcoding option selected and the base algorithm.
2.
While processing an SDP offer, if an IMS-ALG identifies a previous TrGW in the media path that is associated with additions to the codec list (i.e., transcoding options) for a media line and that can be bypassed if the additions are not needed (i.e., an earlier visited realm is reachable), and if the IMS-ALG determines according to local policy either that the codec additions are not needed or that the IMS-ALG can offer the codec additions locally (e.g., by providing transcoding options via a TrGW), then the IMS-ALG may bypass the previous TrGW, thus removing its codec additions, and optionally make other codec additions locally before forwarding the SDP offer.

In effect, this allows for either the deletion of a potential transcoding point on the media path, or the relocation of a potential transcoding point from an earlier TrGW on the media path to a later TrGW on the media path. This may be desirable, for example, if the second TrGW is anchored anyway, thus allowing the bypass of an extra TrGW. This may also be desirable if anchoring of the second TrGW rather than the previous TrGW can be identified as leading to a shorter end-to-end media path.

If a previous TrGW adding codecs to a media line in an SDP offer also deletes any of the original offered codecs, the IMG-ALG bypassing the previous TrGW may restore any of the deleted codecs to the forwarded SDP offer according to local policy before making other local codec additions.

Note that a previous TrGW in the media path that adds to the codec list shall not otherwise be bypassed during processing of the SDP offer.
3.
While processing an SDP offer, if an IMS-ALG identifies a previous TrGW in the media path that is associated with deletions to the codec list (and no additions) for a media line, the IMS-ALG shall treat the previous TrGW as a candidate for bypass according to the base algorithm. If the IMS-ALG bypasses the previous TrGW, it may restore any of the codecs deleted by the previous TrGW to the forwarded SDP offer according to local policy.
4.
When processing an SDP answer, if an IMS-ALG anchoring a TrGW on the media path identifies a previous TrGW that could have been bypassed according to the base algorithm but was not bypassed due to the addition of codecs for potential transcoding, and the IMS-ALG determines that none of the additional codecs associated with the previous TrGW were selected in the SDP answer, then the IMS-ALG may bypass the previous TrGW.

When the IMS-ALG associated with the previous TrGW in this case uses the proactive transcoding method with gateway reservation, this procedure avoids the second SDP offer/answer transaction that would otherwise be required to remove the previous TrGW from the media path.
5.
When processing an SDP answer, if an IMS-ALG that does not anchor a TrGW on the media path 1) identifies a previous TrGW that could have been bypassed according to the base algorithm but was not bypassed due to the addition of codecs for potential transcoding, 2) determines that none of the additional codecs associated with the previous TrGW were selected in the SDP answer, and 3) determines that the IMS-ALG associated with the previous TrGW used the proactive transcoding method with gateway reservation, then the IMS-ALG may bypass the previous TrGW after initiating and completing a second SDP offer/answer transaction on the outgoing leg with the media line and connection information associated with the earliest reachable realm prior to the previous TrGW according to the base algorithm.

This procedure allows an IMS-ALG closer to the SDP answerer to initiate and complete the second SDP offer/answer in this case, rather than requiring this to be done by the IMS-ALG offering the transcoding options, thus reducing the signalling needed to remove the previous TrGW from the media path.
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