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1
Decision/action requested

Agreement on the path forward for use of Inter Operator Identifiers for IMS roaming scenarios with and without VPLMN loopback routing.
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3
Rationale

We have received the reply LS from GSMA SOLU on Inter Operator Accounting for IMS Roaming, confirming the initial requirements for use of IOI as defined in TS 32.240. Specifically, the need to enable different operators to identify each other for IMS sessions. This identification is important for inter operator charging and accounting. GSMA SOLU has also confirmed that the transit operators could be different for each SIP Method and direction.
TS 32.240 states (Section 5.3.4.3):
IOI identities shall be included within SIP signalling:

1)
When a SIP request is passed out of a network the IOI identity of that network (referred as originating IOI) shall be included in the SIP signalling.

2)
When a SIP response is returned the IOI identity of that responding network (referred as terminating IOI) shall be included in the SIP signalling.

3)
For interconnection scenarios where one or more transit operators are between the originating and terminating operator, the identities of involved transit operators (referred as transit IOI) may be included in the SIP signalling. Due to operator policy, a transit operator may also hide his identity by adding a void value. Addition and deletion of transit IOI values are operator configurable. Details are described in the TS 24.229 [211].
And:

Three types of IOI shall be defined: 

1)
Type 1 IOI: between the home network operator and a visited network operator for an end user in roaming situation (case when the P-CSCF is located in a visited network); 

2)
Type 2 IOI: between the network operator which holds the subscription of the originating end user and the network operator which holds the subscription of the terminating end user. In case of redirection, Type 2 IOI can be used between network operators which hold a subscription of the terminating end user, i.e. between the terminating party's network operator from which the session is redirected to the terminating party's network operator to which the session is redirected. In case of VPLMN loopback is applied for Roaming Architecture for Voice over IMS with Local Breakout, Type 2 IOI can be used between A’s VPLMN and B’s HPLMN.
3)
Type 3 IOI: between the home network operator and a service provider; 

These requirements are consistent with the reply from GSMA SOLU on interoperator accounting for IMS roaming.
This contribution discusses based on the existing requirements in TS 32.240 how the IOI should be applied for basic IMS call routing and then applies these requirements to the VPLMN routing scenario introduced in RAVEL.

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 1.
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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, 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

It should be noted here that the procedures in TS 24.229 have not completely implemented these requirements. For an INVITE sequence, only the originating home network to terminating home network IOI signalling has been specified. The procedures in TS 24.229 have currently only included the IOI signalling between the visited and home networks in the SIP REGISTER method. This must be extended for the other SIP methods. In Figure 1, this would include the use of Type 1 IOI exchange shown between the visited and home networks on both the originating and terminating sides.
An alternate proposal would be to utilize a new Type X IOI for the terminating home network – terminating visited network to indicate the “reverse” direction of the signalling. This new Type X IOI would be used to reflect the home-to-visited direction as opposed to the current Type 1 IOI which actually reflects the visited-to-home direction. Since the business relationship between the two operators on this path remains fundamentally between the home and visited networks and direction can be determined through other means, it is recommended that the first option to use Type 1 IOIs on the signalling path between the originating home network and the originating 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.

Figure 2 shows a generic figure on how the SIP signalling and media paths are routed.
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Figure 3. VPLMN Routing scenario with session loopback
As per the requirements in TS 32.240, 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 two changes highlighted in the following list:

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

For the originating home network – originating visited network path, there are three logical choices for IOI. First, is to maintain the current definition of the Type 1 IOI which is used between home and visited networks. The second, in order to maintain the current procedures in the home S-CSCF, would be to use the Type 2 IOI. The third choice is to reflect the “reverse” direction of the signalling and use a new Type Y IOI. This new Type Y IOI would be used to reflect the home-to-visited direction on the originating side as opposed to the current Type 1 IOI which actually reflects the visited-to-home direction. Since the business relationship between the two operators on this path remains fundamentally between the home and visited networks and direction can be determined through other means, it is recommended that the first option to use Type 1 IOIs on the signalling path between the originating home network and the originating visited network.

For the originating visited network – terminating home network path, it has already been determined that the Type 2 IOI is used when crossing the boundary between the originating visited network and the terminating home network. This reflects the relationship of originating and terminating handoff.
When it comes to what kind of IOIs that shall be generated for this call case, it seems reasonable that the terminating home and visited networks are unaffected. It is also reasonable that the transit network will still generate Transit-IOIs, and that the P-CSCF in the originating visited network continues to generate the Type 1 Orig-IOI.
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 4. IOI Exchange for IMS Roaming with VPLMN Routing

Encoding of Transit IOI in CDRs

At SA5#86[13], it was identified that there is an issue with encoding the Transit-IOIs in the CDR. For all of the nodes in the PLMN IMS networks, there is only one set of transit IOI values that is received by the terminating PLMN in the SIP Request and that is received by the originating PLMN in the SIP Response. In these nodes, there is no issue regarding the encoding in the CDR.

At SA5#86, CDRs were defined for nodes in the IMS transit networks. For these nodes, the SIP Request will contain the originating IOI and the set of transit IOIs between the originating network and a given transit network node. The SIP Response will contain the termatinating IOI and the set of transit IOIs between the given transit network node and the terminating network. The issue raised at SA5#86[13] involves the mechanism for encoding the transit IOIs in the TF-CDR.
This issue is not addressed in this proposal and is marked FFS.
4
Detailed proposal

With planned introduction of IMS roaming based on local breakout, it is important to complete the IOI transfer implementation for both the basic IMS roaming scenario and the VPLMN routing scenario introduced by RAVEL. The following actions are required:

1. Introduce the use of Type 1 IOI exchange for the originating home network – originating visited network signalling path. See proposed reply LS to GSMA SOLU (S5-130113[7]).

2. Correct the use of Type 1 IOI exchange for the originating visited network – originating home network signalling path. See proposed LS to CT1 (S5-130114[8]).

3. Update the definitions for Originating-IOI and Terminating-IOI AVPs and when the different Types are included. See proposed CRs to TS 32.240 and TS 32.299 (S5-130115[9] and S5-130118[10]).
4. Clarify that CDRs can contain multiple IOI path descriptions (orig, term, and transit). See proposed CRs to TS 32.260, 32.299 and 32.298 (S5-130116[11], S5-130118[10] and S5-130117[12]).
5. Add an editor’s note that the encoding of transit IOIs for the IMS Transit Function CDR is FFS. See proposed CR to TS 32.260 (S5-130116[11]).
