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1.
Background

As described in the discussion document C3-144051 or C1-143664:

1)
The media anchoring points in an optimal media path created by OMR depends on from which direction an SDP offer is sent. This may create problems in real life traffic.

2)
The flexibility of OMR makes it possible to break up an optimal media path allowing media and signalling to go the same way. This is not acceptable in the case of roaming architecture for voice over IMS with local breakout (RAVEL). RAVEL was designed to mimic the CS charging model and the CS model does not allow signalling and media going different way to suddenly change to go the same way.
NOTE:
The opposite is also possible and not acceptable i.e. when no optimal media path is negotiated (i.e. signalling and media going the same way), then any node can decide that an optimal media path can be created. 
3)
Even if the same optimal media path is created an IMS-ALG or B2BUA needs to reserve resources when an SDP offer is received and then when the (same) optimal media path is created, release the resources again. This behaviour is a waste of network resources.
2.
Solution

2.1
High-level principle

To ensure that an optimal media path is kept once it is established for the remainder of a call an indicator could be inserted in the INVITE request. Once the indicator is included in the message all nodes in the signalling path is informed that the optimal media path shall be kept for the remainder of the call.
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When the first IMS-ALG (IBCF-1 in the figure) initiates OMR it includes an indicator indicating that it supports keeping an optimal media path, if an optimal media path is established. Each IMS-ALG in the signalling path confirms that it supports keeping an optimal media path. Once an IMS-ALG in the signalling path (IBCF-4 in the figure) creates an optimal media path (i.e. bypassing IBCF-1, IC-1, IBCF-2, any AS, IBCF-3, IC-2 and IBCF-4 in the figure) an indication that the media path will be kept is included in the SDP answer.

If a successful optimal media path is established IBCF-1, IC-1, IBCF-2, any AS, IBCF-3, IC-2 and IBCF-4 will act as SIP proxies for the remainder of the call. If anyone of IBCF-1, IC-1, IBCF-2, any AS, IBCF-3, IC-2 and IBCF-4 receives a SIP request that requires the optimal media path to be broken, the SIP request shall be rejected.

NOTE:
Starting a conference will not break the optimal media path since new media path are used for the conference.

The indicator could be a feature-capability indicator or a SDP parameter or both. Whatever solution is selected it shall be backward compatible with the existing OMR in TS 29.079.

3.
Technical solutions

3.1
Using a feature-capability indicator

This subclause shows how an optimal media path could be kept by using a feature-capability indicator.
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The principle of the solution is that:

1-8.
The P-CSCF in the visited network adds a feature-capability indicator in the initial INVITE request. The feature-capability indicator will indicate to all involved IMS-ALG/B2BUA that if an optimal media path is created, the bypassed IMS-ALGs and B2BUAs shall act as proxies in regards to SDP, i.e. just forward the SDP offer unchanged.
9-16.
The IMS-ALG/B2BUA detecting and creating the optimal media path shall include the same feature-capability indicator in the backward direction acknowledging that the created optimal media path will be kept for the remainder of the call i.e. no need for reserving resources when an updated SDP offer arrives.

NOTE 1:
Any IMS-ALG and B2BUA can remove the feature-capability indicator in the initial INVITE request if the functionality in the IMS-ALG and B2BUA requires that the optimal media can be broken (e.g. a IMS-ALG/B2BUA with transcoding functionality). This possibility will not be available in the RAVEL case on originating side.

16-24.
When resources are reserved at UE-A, the received updated SDP offer is received and forwarded to the IBCF-5. The feature-capability indicator is included to indicate that the optimal media path can be kept without any resource reservation.

25-32.
The updated SDP answer is returned from IBCF-5 to the P-CSCF and the UE-A.

NOTE 2:
One minor issue is how the IP address in the SDP shall appear in an updated SDP offer and answer. One alternative is to send the UE-A/IBCF-5 IP address and port "as is". Another alternative is to include an invalid IP address as soon the updated SDP offer/answer passes realms where the UE-A/IBCF-5 IP addresses are not valid. The latter behaviour could be seen as more in-line with the existing OMR procedures.

Pros and cons:

+
Easy to implement.
(+)
If a node on the SIP level need to understand if an optimal media path is used or not, the node can easily check the feature-capability indicator.
--
No guarantee that intermediate IMS-ALGs or B2BUA understands the feature-capability indicator. So, even if the feature-capability indicator is transported through the signalling path, the intermediate IMS-ALGs or B2BUA may not keep the optimal media path. 
3.2
Using an SDP parameter

This subclause shows how an optimal media path could be kept by extending the OMR SDP attributes.
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The principle of the solution described in the flow above is:

1-8.
The IBCF-1 appends to the visited-realm SDP attribute a parameter indicating that IBCF-1 will keep the optimal media path. In the flow above "KEEP" is selected as the indication. The same applies for all involved IMS-ALG/B2BUA. 


When an IMS-ALG/B2BUA receives the initial SDP offer and if a bypass is possible, the IMS-ALG/B2BUA removes the visited-realms identifying the bypassed IMS-ALGs/B2BUAs. Before forwarding the initial SDP offer, the IMS-ALG/B2BUA checks if all bypassed nodes support keeping the optimal media path if that is the case the IBCF forwards the initial SDP offer with the (KEEP) indication on the visited-realm SDP attribute otherwise (KEEP) indication is removed from the forwarded initial SDP offer. 
NOTE 1:
If an IMS-ALG/B2BUA does not support the indication or want to have the freedom to break up the optimal media path, the indication is not appended to the visited-realm SDP attribute. This possibility will not be available in the RAVEL case on originating side.

9-16.
When IBCF-4 receives the initial SDP offer, the IBCF-1 checks if all IMS-ALG/B2BUA that can IBCF-4 can bypass have indicated that they will keep the optimal media path. If that is the case, the IBCF-4 appends to the visited-realm SDP attribute in the SDP answer the (KEEP) indication.

16-24.
When the UE-A sends a new SDP offer (e.g. when radio network resources are reserved or when a user puts a call on hold) the updated SDP offer is received in P-CSCF and forwarded to the IBCF-5. The indication is appended by IBCF-1 to the visited-realm SDP attribute to indicate that the optimal media path shall be kept.

25-32.
The updated SDP answer is returned from IBCF-5 to the P-CSCF and the UE-A.

NOTE 2:
One minor issue is how the IP address in the SDP shall appear in an updated SDP offer and answer. One alternative is to send the UE-A/IBCF-5 IP address and port "as is". Another alternative is to include an invalid IP address as soon the updated SDP offer/answer passes realms where the UE-A/IBCF-5 IP addresses are not valid. The latter behaviour could be seen as more in-line with the existing OMR procedures.

Pros and cons:

+
Easy to implement.

++
The IMS-ALG/B2BUA detecting and creating the optimal media path can see if all nodes that are bypassed support keeping the optimal media path.

(-)
If a node on the SIP level need to understand if an optimal media path is used or not, the node need to analyse the SDP in order to determine that.
3.3. Using a feature-capability indicator and SDP parameter

A combination of the proposal in subclause 3.1 and subclause 3.2 could be used to indicate that an optimal media path shall be kept.

Pros and cons:

+
Easy to implement.

++
The IMS-ALG/B2BUA detecting and creating the optimal media path can see if all nodes that are bypassed support keeping the optimal media path.

(+)
If a node need to understand if an optimal media path is used or not, the node can just check the feature-capability indicator to determine if an optimal media path is used or not.
4.
Conclusion

Using a feature-capability indicator seems to have some backward compatibility problems but the indication is visible on the SIP level and can very easy be used by applications to determine whether an optimal media path shall be kept or not.

Using a parameter appended to the visited-realm/secondary-realm SDP attribute seems to fulfil also the backward compatibility issues that the feature-capability indicator suffers from. However, it seems like there is no information on the SIP level about that an optimal media path is kept or not. This makes it a little bit harder for applications to determine whether an optimal media path shall be kept or not.

Using a combination of both feature-capability indicator and a parameter appended to the visited-realm/secondary-realm SDP attribute seems to tick all boxes and is proposed to be the way forward.

Ericsson will provide CRs (rel-10 to rel-12/13) to the next meeting based on the decision
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