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1
Decision/action requested

Agreement on the path forward for use of Inter Operator Identifiers with Application Servers.
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Rationale

SA5 is in receipt of an LS from CT1 asking for clarification of the use of transit Inter Operator Identifiers over the ISC interface. This was received as S5-130666 at SA5#88, S5-130845 at SA5#89, and S5-131145[2] at SA5#90. Discussions at both SA5#88 and SA5#89 ended with the need for further investigation. This discussion paper addresses the questions raised by CT1 as well as the SA5 discussion on the use of Inter Operator Identifiers with Applications Servers including the use of Inter Operator Identifiers for online charging.

Use of Inter Operator Identifiers for IMS Roaming
The current specification of the use of Inter Operator Identifiers in TS 32.240[4] was agreed at SA5#87 based on  discussion paper S5-130112 presented by Ericsson.[1] The main points are summarized here.
Path Identification for Money Exchange

The general exchange of funds for interoperator signalling and transport occurs in a cascading fashion from the origination network through each transit network to the termination network. For signaling transport, a fee is charged by each transport operator to the operator directly preceding it. There is no fee charged by the termination network. For a session with media transport, a transport fee is likewise charged by each transport operator to the operator directly preceding it and there is generally a termination fee charged by the termination operator to the origination operator. One can think of this as a money “source” flowing to a money “sink”.
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Figure 1. Inter operator money exchange

For each path between operators, the IOI exchange captures all of the operators from the origination network to the termination network of the exchange. This tracks the inter operator money exchange for either transport or transport plus termination fees. In the discussion that follows, the IOI exchange refers to the following set of information: originating IOI, sequence of transit IOIs, and terminating IOI.
Basic IMS Roaming Scenario

Since it has been confirmed that the set of transit operators may be different for each SIP request, then we must apply the requirement that a SIP request being passed out of the network should include the IOI identity to the Basic IMS roaming case where media and signalling follow each other we end up with a flow of IOIs as shown in Figure 2.
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Figure 2. IOI information exchange for the "Basic IMS" roaming case with home routing of media

In summary, in order to meet the requirements of TS 32.240,[4] confirmed by GSMA SOLU, there needs to be an IOI exchange including originating IOI, transit IOIs, and terminating IOI for each of the three signalling paths crossing network boundaries:

1. Originating visited network – Originating home network

2. Originating home network – Terminating home network

3. Terminating home network – Terminating visited network

VPLMN Routing IMS Roaming Scenario

For RAVEL, a new mechanism for “V-PLMN routing” introduces the case where the SIP signalling and media is routed from the V-PLMN to the destination and where the SIP signalling is first routed to the H-PLMN for service execution and then back to the VPLM to allow the VPLMN to route both sip signalling and media to the destination.

The complete sequence of IOI exchanges for the IMS roaming scenario with VPLMN routing option is depicted in Figure 3. 
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Figure 3. IOI Exchange for IMS Roaming with VPLMN Routing

As per the requirements in TS 32.240,[4] confirmed by GSMA SOLU, then there must be an exchange of IOIs for each signalling path that crosses an operator boundary including originating IOI, transit IOIs, and terminating IOI. When loopback is performed, there are four signalling paths crossing network boundaries:

1. Originating visited network – Originating home network

2. Originating home network – Originating visited network

3. Originating visited network – Terminating home network

4. Terminating home network – Terminating visited network

IMS Architectures for Application Servers

As per TS 23.228,[3] an Application Server (AS) offering value added services resides either in the user’s home network or in a third party location. The third party could be a network or simply a stand-alone AS. The SIP AS uses the ISC interface to communicate with the S-CSCF.
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Figure 4. Application Server Routing
Based on filter criteria for the served party, the home S-CSCF identifies a set of AS’s to be engaged for a SIP session. The SIP INVITE is routed to the first AS for processing and the INVITE is routed back to the S-CSCF which is then forwarded to the second AS, and so on. When the AS is in the home network, no transit network is required for interaction with the AS. Note that there is no operational difference for AS interaction for originating and terminating networks.
Application Server in a 3rd Party Network

When the AS is located in a 3rd party network, as with any other inter operator SIP signalling, there could be a transit network between the home network and the network hosting the AS. As in the roaming scenarios, the set of transit operators may be different for each SIP request and each SIP request being passed out of the network should include the IOI identity. The Type 3 IOIs have been defined for this purpose. The resulting flow of IOIs is shown in Figure 5.
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Figure 5. AS in a 3rd Party Network

In order to meet the requirements for IOI identification, there needs to be an IOI exchange including originating IOI, transit IOIs, and terminating IOI for each of the two signalling paths crossing network boundaries for each AS interaction:

1. Home network – 3rd Party network

2. 3rd Party network – Home network

These paths are independent signalling exchanges from those signalling exchanges between PLMNs. As such, the set of IOIs exchanged on those paths should not be transmitted on the path toward the AS. In addition, any set of IOIs for the path from the S-CSCF to an application server should not be transmitted on any other path from the S-CSCF.
Application Server in Transit Network

As per TS 23.228, Section 4.15.3,[3] a transit network may also provide IMS application services to other network operators. The transit function invokes the AS in the same way as the S-CSCF triggering an AS. The transit invocation is intended to be per served interconnected network and not per subscriber.
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Figure 6. AS in a Transit Network
Since the AS is provided by the transit network, then, by definition it is not an inter operator signalling path and an IOI exchange is not required.
Applicability of IOI to Charging

As explained above in “Path Identification for Money Exchange”, the purpose of the IOI exchange is to track signalling and tranport sessions across the internetwork paths between operators. Reports of this information can be used in the inter operator settlement process. This information is not intended or required to be used for end user charging. For this reason, it is not required for online charging purposes and should be removed from the online charging interface.
4
Detailed proposal

1) Add requirements for suppression of transit IOIs from the signalling exchanges between PLMNs towards the IMS AS to TS 32.240. See S5-131220[5] and S5-131221[6].
2) Add requirements for suppression of transit IOIs collected on the path through a transit network towards a transit function provided IMS AS to TS 32.240. See S5-131220[5] and S5-131221[6].

3) Remove Transit IOI List from online charging interface in TS 32.260. See S5-131222[7] and S5-131223[8].
