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Abstract of the contribution: The paper discusses issues with the present OMR procedure in conjunction with subsequent SDP offer/answer transactions.
1.
Introduction
The media anchoring points may change depending on the direction of subsequent SDP offer/answer transactions. This may be OK from the generic OMR procedure point of view. From real life traffic point of view this may result in a number of problems when media is going via different paths after subsequent SDP offer/answer transactions (e.g. media dropping, speech gaps or charging correlation issues). 

Further, once the initial SDP offer/answer transaction is completed the created signalling and optimal media path must be kept for inter operator accounting reasons as no charging model at the moment supports changing media and signalling paths when more than one operator is involved.

The present OMR procedure creates a lot of unnecessary reservations of media resources during subsequent SDP offer/answer transactions. 

A simplified handling of subsequent SDP offer/answer transactions would solve the issues above.
2.
Identifying possible issues
2.1
General
The question is whether all supplementary services work as normal when the media anchoring points are not changed by subsequent SDP offer/answer exchanges.

For example, if an announcement is needed during the establishment of the call (early media) or during a call or when a call is released and what happens if the call needs to be diverted e.g. due to no answer.

The following possibilities exists after that the initial SDP offer/answer is completed:

1.
Even if the media anchoring points are fixed an MRF can still insert an announcement as long as it is in a realm that is in the media path according to the previously executed OMR procedure;

2.
Until the called user has accepted the invitation, one or more dialogs may exist and each dialog is independent of each other and can follow the signalling path (home routeing) or is optimized using the OMR algorithm (loopback routeing).
3. Using media resources in the visited network using the TS 23.218 subclause 5.1.2 mechanism.
What does this mean in the context of RAVEL? The following sub-clauses try to show the impact on some mechanisms and supplementary services when loopback routeing is used.
2.2
Announcements provided by the originating home network during call establishment (early media)

Figure 1 below shows how the home network can provide in-band information during call establishment using a separate "home routed" dialog and still perform loopback routeing for the call.
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Figure 1: Announcement started during the establishment of a communication

A more detailed description is available in TS 29.949 subclause 5.10.2, but the principles are:

1-16:
The roaming UE-A sends an INVITE request. The INVITE request contains an initial SDP offer. The P-CSCF routes the INVITE request towards the home network. An AS in the home network creates a dialog by responding with 183 (Session Progress) response containing an initial SDP answer. This dialog is now "home routed" with media anchoring points in IBCF-vA1, in IBCF-hA1 and AS-hA1/MRFC.

17-20:
In-band information is generated by the MRFP-hA. Both way media is possible, e.g. allowing the UE-A to use DTMF.

21-26:
After the announcement the AS-hA1 terminates the dialog by means of the 199 (Early Dialog Terminated) response.

27-34:
The call establishment continues and loopback routeing is used resulting in an optimal media path where the media is anchored in IBCF-vA1, i.e. media is sent from the UE-A directly to IBCF-vA1. IBCF-vA1 serves as the exit IBCF towards the interconnection network between originating and terminating side.

2.3
Issues on the terminating side
Assuming that OMR is used according to RAVEL, the media is anchored in the entry IBCF and in the exit IBCF of the terminating home network. Following the rules in bullet 1) in the chapter 2.1 above, announcements within the terminating home network may be inserted or removed at any point in time.

So, there is no impact on providing announcement or to provide supplementary services by the terminating home network.

2.4
Issues on the originating side

On the originating side the situation is more critical in case of loopback routeing. As shown in chapter 2.2 above, early media can be provided by the originating home network without problem.

Once a call is established the situation is more problematic. We have to remember that when the originating home network takes the decision to use loopback routeing, there are consequences!

Consequences for the HOLD supplementary service: 
If loopback routeing is used the home network cannot insert a media resource in the home network to provide announcements when the B-party is put on hold unless the procedure described in TS 23.218 subclause 5.1.2 is used, which allows the home network to utilize media resources in the visited network. However, the visited network could start the hold announcements by inserting a media resource (possibly attached to the TRF). Providing announcement by TRF is not standardized but is still a possibility.

If the above consequence is not acceptable to the originating home network operator, loopback routeing shall not be used.

Consequences for the CONF supplementary service:
The CONF service works as normal since if the user uses a conference service provided by the home network, loopback routeing can't be used and since each user added to the conference is added using a new session and each such session is a new call without any relation to existing calls.
Consequence for the ECT supplementary service:

If user subscribes to the ECT service, the home network cannot use loopback routeing for calls originated by that user or not allow ECT in case the user is roaming.

Consequence for the Communication Completion (CC) supplementary services:
The CC services works as normal since the announcement and activation procedure uses its own dialog in the same manner as the announcement described in chapter 2.2.

3.
Conclusion and Recommendation
Limiting the subsequent SDP offer/answer transaction in a way which does not change the media anchoring points between operators by allowing exceptions as described above does not change the possibility providing announcements or supplementary service as without any limitation to the subsequent SDP offer. The advantage is that existing charging models can be used (which is a requirement for the RAVEL use case), there are no problems with media going in different paths during the subsequent SDP offer/answer transaction causing media drops and speech gaps and possible charging correlation issues and avoid unnecessary reservations of media resources.
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