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Abstract of the contribution:

The Inter-Operator Identifier (IOI) allows operators to uniquely identify each other at SIP level for inter-operator accounting identification purposes. This contribution analyses the stage 2 and stage 3 description for the IOI applied to a transit configuration. It is concluded that the intended use of the IOI in transit situations is not clear from the currently available specifications such as TS 23.228 and TS 24.229. We propose a transparent transfer of the type 2 IOIs of originating and terminating networks across transit networks to retain maximum flexibility in the charging models for IMS transit services. We also propose that SA2 discusses the use of the IOI in transit scenarios and its impact on the overall IMS architecture, with the aim to provide guidance to other WGs.
1. Introduction: the Inter-Operator Identifier in IMS interconnection

Many operators and service providers are currently implementing IMS in their networks and have started to offer IMS services to their customers. With more and more IMS operators, IMS interconnection is of growing importance to ensure the end-to-end connectivity of services and to obtain a critical mass of customers. In IMS interconnection, the Inter-Operator Identifier (IOI) has a key role in the exchange of charging information between various operators: it allows operators to uniquely identify each other at SIP level for inter-operator accounting identification purposes. 

The basic case of an originating IMS network interconnecting directly to a terminating IMS network is adequately covered in TS 23.228 and corresponding use of the IOI is clear from TS 32.240. In practice, however, operators find that IMS interconnection is not restricted to this basic case. In particular, the delivery of IMS wholesale services requires the implementation of various IMS transit configurations. The use of IOIs to support the exchange of charging information in transit situations is not covered by current 3GPP specifications. 

The charging models in the IMS wholesale business environment are still evolving, but it is clear that multiple models need to be supported. The well-known mutual settlement model is among the models likely to be used. This model only requires charging information to be exchanged between neighbouring networks. Other models, in particular those for content delivery, may involve exchange of charging information over a wider part of the chain of operators and service providers involved in an IMS session.

The purpose of this contribution is to analyse the limitations in the current IOI exchange that appear if a transit configuration is built by concatenating two direct interconnection configurations. We discuss how the multiple sets of IOIs that appear in this situation can be handled and how this affects the charging relations between operators and potential wholesale business models. It is concluded that there is an important open issue here with impact on charging models for IMS transit services. As a solution direction, we propose to introduce a transparent transport of IOIs between the networks from the originating side through transit networks to the terminating side to retain maximum flexibility.
2.  The use of the IOI in IMS transit 

Figure 1 shows a simple IMS transit configuration. Compared to Figure 5.10 in TS 23.228, an IMS transit operator has been inserted between the originating network and terminating home network. For the wholesale IMS transit services offered by the transit operator, it can be useful or even necessary, depending on the charging model, to inform the terminating network of the identity of the originating network and vice versa. This requires the transparent transfer of the type 2 IOI of the originating network by the transit network to the terminating network. 

According to TS 32.240, the originating network has to provide its IOI to the transit network and the transit network has to provide its IOI to the terminating network. However, it is unclear what the transit network should do with the type 2 IOI from the originating network:

1. Should it overwrite it with its own IOI, thus making the IOI of the originating network unavailable to the terminating network?

2. Or should it send its own IOI along with the IOI of the originating network to the terminating network? This can be done in a way similar to the transfer of both type 1 and type 3 IOI described in TS 24.229 (section 5.4.1.7 and other sections)
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Figure 1. Preserving Type 2 IOIs across all operators in transit network configuration.
The second option is preferred here to retain maximum flexibility in the charging models for IMS transit services. Therefore, we propose a transparent transport of all type 2 IOIs from the originating network through transit networks to the terminating network and vice versa.

With this end-to-end transfer, authentication and security of IOIs are expected to become more important for the operators involved than in situation that IOIs are exchanged between neighbouring operators only. The assessment of the architectural impact of IOI authentication and security must include an analysis of how it fits in the overall IMS architecture. With authentication and security, the type 2 IOI could also have a useful role in policing, screening and routing in transit configurations. 
3.  Discussion

It is currently unclear how the multiple sets of IOIs that appear in transit situations shall be handled. This open issue has impact on charging models for IMS transit services. As a solution direction, we propose to introduce a transparent transport of IOIs (and thus combining different type 2 IOIs) between the networks from the originating side through transit networks to the terminating side to retain maximum flexibility. Also it is felt that the IOI may have a wider application than only for charging purposes, so attention and guidance from SA2 is requested.

4.  Proposal

We propose that SA2 discusses the use of the IOI in transit scenarios and its impact on the overall IMS architecture, with the aim to provide guidance to other WGs. The areas for guidance include authentication and security. 
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