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At the RAVEL ad-hoc, the following requirement was added to the TR:  

The solution will be such to allow the VPLMN to provide the anchor functionality close to where the call is originated from, and the VPLMN shall be able to steer the selection of anchor function by providing the HPLMN with a reference to the preferred anchor function. If the VPLMN does not provide the anchor functionality address the HPLMN shall use the default address for the VPLMN.

Solution 5.1 already now provides the basic functionality to provide the anchor function address from the VPLMN to HPLMN.  However, it does not currently provide means to handle the "fall back" case the VPLMN would not include the address.  To accommodate this, it is proposed to update Solution 5.1 with the ideas used in Solution 5.2, to use a derived address as a fall-back solution.  
Proposal

The following updates are proposed to TR 23.850. 

First Change

5.1.3.2
Session origination procedures with VPLMN routing
The clause describes the procedures when an originated flow is routed back from the originating HPLMN to the originating VPLMN for onward routing decision. For simplicity of the drawings, only one intermediate network is shown, and only the originating side routing. The termination routing is expected to follow the procedures of TS 23.228 [3].
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NOTE:
The charging aspects for the different call legs need to be addressed, but is left for SA WG5.

Figure 5.1.3.2-1: Session Origination flow with VPLMN routing

The following steps are performed:

1.
The UE initiates a session towards the remote end, and forwards it to the P-CSCF.

2.
The P-CSCF performs normal handling of the INVITE, with the additional procedure of adding the address of the V-CSCF to the INVITE (this could be a FQDN pointing to one or more physical functions). The INVITE is forwarded toward the home network (IBCF next hop).

3.
The IBCF adds additional OMR information to allow short cut of media for the HPLMN tromboning prior forwarding the message to the intermediate network.

4.
The intermediate network applies OMR procedures as required, prior forwarding to the originating HPLMN.

5.
The IBCF in the HPLMN applies the OMR procedures as required, and forwards the INVITE to the S-CSCF.

6.
The S-CSCF performs service invocation.

7.
The S-CSCF performs routing decision and based on that the UE is roaming, and a roaming agreement for VPLNM call routing is in place and home routing is not required, the S-CSCF decides to route back to the VPLMN for onward call routing. It routes the session back to the VPLMN based on the V-CSCF address received in the INVITE (added by the VPLMN in step 2). If the VPLMN does not provide the anchor functionality address the HPLMN shall use a default derived address for the VPLMN V-CSCF.
8.
The IBCF applies the OMR procedures as required, and forwards the INVITE to the intermediate network.

9.
The intermediate network applies OMR procedures as required, prior forwarding to the VPLMN.
10.
When receiving the INVITE, the IBCF will apply OMR procedures (and will detect that a media loop is now available within the VPLMN). The IBCF forwards the INVITE towards the V-CSCF.

11.
The V-CSCF will perform calling party number routing using the same mechanisms as used for the S-CSCF. If required, the call may be routed through a BGCF for further number analysis if not available in ENUM. The V-CSCF forwards the INVITE towards the remote end (i.e., towards IBCF or MGCF). When forwarding to an IBCF, the V-CSCF ensures by means of signalling that media is anchored in the VPLMN.

NOTE:
In case the called user is an IMS user of the VPLMN- the call will be routed directly to the terminating side, (i.e., I-CSCF of the VPLMN) without traversing an MGCF/IBCF.

12.
The MGCF/IBCF performs normal call routing procedures to route towards the remote network/end.

13.
Provisional responses may be received. At this time, the OMR shortcut within the VPLMN will be found and established.

14-15.
A final response is received from the terminating side, and forwarded towards the V-CSCF.

15.
The V-CSCF generates needed CDRs, and will route back the 200 OK towards the HPLMN. The V-CSCF will also include an indication "call is routed via VPLMN" in the 200 OK.

16-19.
The 200 OK is routed back towards the S-CSCF. OMR procedures are applied, and CDR generation performed.

20.
The S-CSCF forwards the 200 OK with the indication "call is routed via VPLMN".

21-24.
The 200 OK is forwarded back to the UE.

At this point, the signalling path will be established via the HPLMN, and back to the VPLMN. The media path will remain in the VPLMN and send out directly together with signalling towards the terminating network.

The above procedures will also work:

-
for an originating session for (v)SRVCC that use ATCF enhancements. In such case, an ATCF is included in the signalling path at step 2.

-
for an originating sessions that uses CS media with MSC Server enhanced for ICS. In such case, the INVITE in step 1 is replaced by a CS call setup, and the P-CSCF is replaced by the MSC Server enhanced for ICS. The MSC Server enhanced for ICS will need to provide the V-CSCF. As an alternative, the V-CSCF address can be provided by an IBCF.

-
for an originating session that uses CS media with MSC Server enhanced for ICS and ATCF, for SRVCC to E‑UTRAN/HSPA (see TR 23.885 [12]). In such case, the INVITE in step 1 is replaced by a CS call setup, and the P‑CSCF is replaced by the MSC Server enhanced for ICS and the ATCF. The MSC Server enhanced for ICS or the ATCF will need to provide the V-CSCF address. As an alternative, the V-CSCF address can be provided by an IBCF.

The same applies to the procedures described in clauses 5.1.3.3, 5.1.3.4 and 5.1.3.5.
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