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1
Decision/action requested

It is proposed to discuss this contribution in support of the agreement on the CR (Ref. [1]).
2
References

[1]
S5-054412 Rel-6 CR 32.240 Add IOI requirements including the roaming and redirecting cases
[2]
S5-054273 Rel-6 CR 32.240 IOI Requirements including the roaming case
[3]
S5-054276 Rel-5 CR 32.200 IOI requirements in the roaming case

3
Rationale

During SA5#41bis meeting, a set of contributions was discussed ([2], [3]) and put on hold until some clarifications and corrections are made. The following open issues were remaining:

1. Applicable Release: Some concerns were raised that it would be an issue with making a change/correction to R5. According to one view this was seen as an enhancement or an addition of a feature. Another view was that this is according to SA5 requirement that is defined in stage 2.
2. Extension to the redirection scenario: The Type 2 IOI (inter-operator IOI) can apply to many more cases than just at the boundary between the originating subscriber's home network and the terminating subscriber's home network e.g. if the original terminating subscriber chose to do redirection or call forwarding to a third network. Then the IOI should be applicable to the boundaries in two cases between a) the home network of the originating party and the home network of the original called party and b) the home network of the redirecting party and the home network of the "new" terminating party, but the wording does not allow for this.
3. Message Sequence Chart: a message flow diagram illustrating the generation and exchange of both type 1 and type 2 IOI was requested.
4
Detailed proposal

The following proposal/answer to the above open questions is detailed below:

1. Applicable Release: The Rel-5 CR is withdrawn in order to satisfy concerns about impacts on implementations already progressing on the R5 release and supported requesting advice from CN1 in this regard. CR is proposed in Rel-6. However this implies that the Rel-5 charging requirements for roaming in the IMS(for a P-CSCF located in the VPLMN)  which are specified in TS 32.200 is not fulfilled

2. Extension to the redirection scenario: The detailed proposal is described in the revised version of S5-054273 ([2]) which is superseded by S5-054412 ([1])

3. Message Sequence Chart: The flows described below illustrate the exchange of the Type 1 IOI (for roaming cases) and type 2 IOI (for inter-operator with/without redirection). 

Reminder: IOI is exchanged between different operators to allow inter-operator accounting. In case of redirection in different networks, several IOIs are exchanged (contrary to ICID which is currently unique for the session).

1. Type 1 IOI

Note: Figure 1 is extracted from TS 23.228 section 5.2.2.3.
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Figure 1: Registration – User not registered
At step 2, the P-CSCF inserts the orig-ioi in the P-Charging-Vector header of REGISTER request.

At step 9, the S-CSCF inserts the term-ioi in the P-Charging-Vector header of 200 OK response to REGISTER.

This is a Type 1 IOI between the P-CSCF in the visited network and the S-CSCF in the home network assuming that the P-CSCF is located in a visited network.

2. Type 2 IOI

In the flows, "pure IMS procedures" are represented first and then procedures for interworking with CS domain.

2.1. Type 2 IOI between S-CSCFs for session within the IMS
Note: Figure 2 is extracted from TS 23.228 section 5.5.1.

The following call flow shows the sequence of messages between the originating S-CSCF and the terminating S-CSCF when the S-CSCFs are within different networks. These flows in figure 2 are assumed to be generic and thus applicable in case of session redirection excepting that the originating home network in the figure is replaced by the terminating home network and the terminating home network is replaced by the destination network after redirection. For more explanation, figure 3 shows the sequence of messages between the originating party's home network and the terminating party's home network from which the session is redirected as well as the sequence between the latter network and the network in which the session is redirected.
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Figure2: Serving to serving procedure - different operators

At step 3, the originating S-CSCF inserts the orig-ioi in the P-Charging-Vector header of INVITE request.

At step 34, the terminating S-CSCF inserts the term-ioi in the P-Charging-Vector header of 200 OK response to INVITE.

This is a Type 2 IOI assumed to be between the originating party's home network and the terminating party's home network in a scenario without redirection.
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Figure 3: Session redirection initiated by S‑CSCF to IMS

It is assumed that steps 14 to 19 correspond to 200 OK response to INVITE request, intermediary steps are skipped in the figure.

These flows involve two Type 2 IOIs:

At step 3, the S-CSCF in the originating party's home network inserts the orig-ioi in the P-Charging-Vector header of INVITE request.

At step 17, the S-CSCF in the terminating party's home network inserts the term-ioi in the P-Charging-Vector header of 200 OK response to INVITE.

This is a Type 2 IOI between the originating party's home network and the terminating party's home network before the redirection is performed.

At step 8, the S-CSCF in the terminating party's home network inserts the orig-ioi in the P-Charging-Vector header of INVITE request.

At step 15, the S-CSCF inserts the term-ioi in the P-Charging-Vector header of 200 OK response to INVITE.

This is a Type 2 IOI between the terminating party's home network and the destination network where the session is redirected.

2.2. Type 2 IOI between S-CSCF and MGCF for inter-working between IMS and CS domain
2.2.1. from IMS to PSTN/CS domain
Note: Figure 4 is extracted from TS 23.228 section 5.5.4.
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Figure 4: Serving to PSTN procedure - different operator
At step 3, the originating S-CSCF inserts the orig-ioi in the P-Charging-Vector header of INVITE request.

At step 30, the terminating MGCF inserts the term-ioi in the P-Charging-Vector header of 200 OK response to INVITE.

This is a Type 2 IOI between the originating party's home network and the terminating MGCF in the terminating party's network for a session initiated by a UE in the IMS towards a PSTN/CS domain end user.

2.2.2. from PSTN/CS domain to IMS
Note: Steps 1, 2 are extracted from TS 23.228 section 5.6.3, other steps from section 5.5.1 (intermediary steps skipped).
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Figure 5: MGCF to serving procedure - different operators

At step 3, the originating MGCF inserts the orig-ioi in the P-Charging-Vector header of INVITE request.

At step 34, the terminating S-CSCF inserts the term-ioi in the P-Charging-Vector header of 200 OK response to INVITE.

This is a Type 2 IOI between the originating MGCF and the terminating party's home network for a session initiated by a terminal in the PSTN/CS Domain towards a UE in the IMS domain.
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