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Abstract of the contribution: This paper makes some clarifications and provides some issues on OMR Alternative 1.
Discussion
Some clarifications:

Any conclusion shall be provided in conclusion subclause, so we propose to remove conclusion in the alternative developing phase.

For interactions with transcoding, when ALG does not allocate a TrGW, whether or not it forwards the received connection information in the SDP offer, it must forward any OMR SDP extension attributes.
Some issues need to be clarified:

For interactions with transcoding:

How the second SDP offer/answer transaction is performed and whether it does not impact the transcoding function is FFS.
If UE1 have direct access to UE2, ALG2 removes a codec and ALG3 adds it again as transcoding option (ALG3 may allocate a TrGW or not when forwarding the SDP offer), and UE2 selects the codec, how to get the optimized media path that UE1 directly connect with UE2 is FFS.
For active bypass option:

In figure 7.2.4.1-1, the initial media path includes TrGW5a, which directly connect with terminating UE, and the alternative media path includes TrGW5b, which also directly connect with terminating UE. So, how does terminating UE switch to use TrGW5b? Or, whether does IMS-ALG5 need initiate an extra SDP offer/answer transaction or not?

Other issues indicated in the document also need to be clarified.

For interaction with local breakout:

R9 only consider single IP case, but dual IP case still need to be considered in future. For terminating case, UE will provide two connection information, but alternative 1 only do the optimization during SDP offer forwarding phase, so whether alternative 1 has flexibility to support dual IP local breakout is FFS.

Proposal
*****First Change*****
7.2.5
Interactions with Transcoding

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, 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.
Editor's note: In this case, the transcoding IMS-ALG does not always initiate the second SDP offer/answer transaction, whether it impacts transcoding actions or not is FFS.

Editor's note: Whether the transcoding IMS-ALG performs the algorithm need to be clarified.
If the IMS-ALG allocates a TrGW and forwards the TrGW connection information in the SDP offer, it should 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 removes the TrGW during the 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.
Editor's note: In this case, whether and under what circumstances the extra SDP offer/answer exchange needs to be end-to-end rather than between the transcoding IMS-ALG and the remote endpoint is FFS, and whether it impacts transcoding actions or not is FFS, especially when the transcoding IMS-ALG does not initiate the second SDP offer/answer transaction.
Editor's note: If some IMS-ALG removes a codec and another IMS-ALG adds it again as transcoding option, and the remote UE selects the codec, the optimized media path may not involve transcoding function, how to get the optimized media path is FFS.
Editor's note: Whether the transcoding IMS-ALG performs the algorithm need to be clarified.

*****Second Change*****

7.2.4.1
Overview of Operation of the Active-Bypass Option

The Active-Bypass option can be used in addition to the proposal described above to discover alternative paths not discovered by the base algorithm.

Figure 7.2.4.1-1 shows an example of the use of the base algorithm with the active-bypass option. If the initial TrGW allocations traversing IP realms R1 through R6 do not offer an opportunity to bypass any TrGWs (as in figure 2), and if no connections exist to offer any of the alternative options available in the base algorithm, then the active-bypass option can discover additional alternative(s). Note that in this case TrGW1b and TrGW5b do not share a common IP realm (in fact, all of the IP realms are different in this example), so the active-bypass option creates a new signalling path via IMS-ALG6 to establish a new media path segment via TrGW6.
Editor's note: How an IMS-ALG knows there is no opportunity to bypass any TrGWs is FFS.
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Figure 7.2.4.1-1: Example Configuration with Active-Bypass Option

Editor's note: It is FFS what if the IMS-ALG1 does not advertise the IP realm information for TrGW1b in the SDP offer.
When implementing the active-bypass option, the following additional information may be included in each visited-realm and secondary-realm attribute generated by the base algorithm for an SDP offer, if available: the approximate geo-location of the corresponding TrGW; the approximate delay of IP packets on the previous media path segment between this TrGW and the immediately preceding TrGW or endpoint; the approximate packet loss rate on the same media path segment; and if the IMS-ALG is reachable via a globally unique host name, then a globally reachable address of the IMS-ALG with a unique instance id for the corresponding SIP dialog and media line, in the form of a temporary GRUU [8].

Editor's note: When the SIP dialog has not been created, i.e. the SDP offer is in an initial SIP INVITE request, how to use the SIP dialog to correlate the successive SIP INVITE need to be clarified.
Each IMS-ALG should include the geo-location, delay and loss information in the first visited-realm attribute that it generates for an SDP offer, and may include them for other visited-realm or secondary-realm attributes if the information differs significantly from the first. Each IMS-ALG may include the GRUU in the first visited-realm attribute that it generates for a media line in an SDP offer. There is no need to repeat the GRUU in subsequent visited-realm or secondary-realm attributes for the same media line.

When processing the SDP answer in the second phase of the base algorithm, after determining which TrGWs (if any) are to be bypassed as a result of the base algorithm, each IMS-ALG that still controls a TrGW determines if there is the possibility that a significantly shorter media path segment can be established via another IMS-ALG reachable via a GRUU. Each IMS-ALG makes this determination based on the available geo-location, delay and packet loss information associated with each TrGW and media path segment.

Editor's note: When the geo-location, delay and packet loss information are not available, it is FFS whether the active bypass option still can be applied, or some other information, such as IMS routable address, can be useful?
If an IMS-ALG determines that it may be able to establish a shorter media path segment, the IMS-ALG (e.g., IMS-ALG5) sends a SIP INVITE request to the "best" IMS-ALG reachable via a GRUU (e.g., IMS-ALG1) to establish a separate dialog and corresponding alternate media path segment (e.g., via IMS-ALG6 and TrGW6). If the IMS-ALG is successful in establishing the alternate media path segment and it appears to be significantly better than the corresponding one determined by the base algorithm, then the IMS-ALGs instruct the TrGWs to insert the shorter path segment into the overall media path.

Editor's note: It is FFS whether it is enough that only the IMS-ALG makes the determination. If the IMS-ALG reachable does not provide geo-location information but the IMS-ALG initiating INVITE does, would it be better to let the IMS-ALG reachable make the determination?
Editor's note: If the IMS-ALG wishes to reject the SDP offer result from the empty INVITE, it will first acknowledge the establishment and then reject it by sending an SIP BYE request. It is FFS how the IMS-ALG reachable does when that happens (BYE request may arrive later than the SDP answer of the first SDP offer/answer transaction).
*****Third Change*****

7.2.4.2
Example flow for Active Bypass Option

Figure 7.2.4.2-1 shows a call flow that corresponds to the configuration in figure 7.2.4.1-1.
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Figure 7.2.4.2-1: Example Flow with Active-Bypass Option

Steps 1a to 1f describe the progression of SDP offers via the IMS-ALGs from UA1 to UA2 and steps 2a to 2f describe the corresponding progression of SDP answers according to the base algorithm. After step 2a, IMS-ALG5 determines that it may be able to establish a shorter media path segment via IMS-ALG1 and sends an empty SIP INVITE request to IMS-ALG1 via IMS-ALG6 in steps 3a and 3b. Steps 4a, 4b, 5a and 5b describe a new SDP offer/answer transaction between IMS-ALG1 and IMS-ALG5 via IMS-ALG6 which attempts to establish an alternate media path segment. If an alternate media path segment is successfully established and is a significant improvement, IMS-ALG5 signals the selection of the alternate media path segment to IMS-ALG1 in steps 2b through 2e. IMS-ALG1 incorporates the alternate media path segment into the media path for the primary dialog before forwarding the final SDP answer to UA1 in step 2f.

1a through 1f.

See steps 1a through 1f of figure 7.2.3.3.1-1.

2a.
See step 2a of figure 7.2.3.3.1-1.

3a.
If IMS-ALG5 retains TrGW5a for a media line after processing of the base algorith, if IMS-ALG5 determines that a shorter media path may exist to an earlier IP realm remaining in the path based on geo-location, delay and error rate information available from visited-realm and secondary-realm attributes previously received in the SDP offer for the media line in step 1e, and if there is a temporary GRUU available from the visited-realm or secondary-realm attribute associated with the earlier IP realm, then IMS-ALG5 may attempt to initiate the active-bypass option for the media line by sending an empty SIP INVITE request to the IMS-ALG (IMS-ALG1) associated with the earlier IP realm by setting the Request URI to the temporary GRUU for the media line associted with IMS-ALG1.

3b.
IMS-ALG6 forwards the empty SIP INVITE request to IMS-ALG1.

4a.
IMS-ALG1 responds to the empty INVITE request by sending an SDP offer in a 200 OK response. The SDP offer includes a media line for each media line forwarded in the SDP offer of the original dialog in step 1b for which IMS-ALG1 previously allocated a TrGW. Each media line in the new SDP offer includes a copy of the codec information from the previously forwarded SDP offer, connection information for TrGW1b, and a visited-realm attribute with temporary GRUU.

Editor's note: It is FFS when the terminating UE selects a transcoding option provided by e.g. IMS-ALG3 or when the SDP offer at step 4b does not contain the selected codec.
4b.
IMS-ALG6 forwards the 200 OK response to IMS-ALG5.

Editor's note: It needs to be clarified whether an extra SDP offer/answer exchange needs to be done to forward the connection information and codec information of the TrGW5b.
5a and 5b.
IMS-ALG5 responds to the 200 OK response with the ACK request including an SDP answer to establish the alternate media path segment between TrGW1b and TrGW5b.

2b.
If the geo-location, delay and error information associated with the alternate path segment for the media line indicates that it is substantially better than the corresponding media path segment established by the original dialog, then IMS-ALG5 forwards the SDP answer for the media line from step 2a after changing the connection information to the unspecified address and including a visited-realm attribute with unique connection information indicating that there is no matching IP realm along the original media path.

2c through 2e.
Since the visited-realm attribute in the received SDP answer does not match any of the IP realms associated with the IMS-ALGs, the IMS-ALGs forward the SDP answer without change, de-allocating TrGWs along the way if necessary.

2f.
IMS-ALG1 waits for receipt of both of  the SDP answers in steps 5b and 2e. If the visited-realm attribute for the media line in step 2e indicates no matching IP realm on the original media path, then IMS-ALG1 completes the insertion of the alternate media path segment into the original media path by substituting connection information for TrGW1b into the forwarded SDP answer.

Editor's note: If the SDP offer in step 1a is carried by an initial SIP INIVTE request, and the SIP INVITE request is forked, when the forked response arrive after step 4a, how to correlate the empty INVITE with the correct response is FFS.
*****Third Change*****

7.2.7
Interaction with local breakout

Use of an IMS-ALG in the home network for a roaming user with local breakout introduces a TrGW in the home network that may be unnecessary if a more direct path exists between the media endpoints. It is the purpose of the base algorithm of Alternative 1 to bypass this TrGW if the roaming network is revisited on the media path. It would be desirable to use the Secondary TrGW option to increase the likelihood of finding a shorter path when local breakout is used and the roaming network is not revisited.

Editor's note: Whether it is flexible to support dual IP local breakout is FFS.
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