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1
Decision/action requested

The objective of the document is to agree in principle on the following issues:
- Need to define the validity duration of IOI values stored in IMS nodes for Type 1, Type 2 and Type 3
- Unavailability of  IOI values upon reception of CANCEL and BYE requests for Type 2 and Type 3 IOIs

- Need to reverse the IOI values stored at UE registration for Type 1 IOI for use in Accounting request sent on receipt of response to NOTIFY, INVITE, MESSAGE, re-INVITE, UPDATE requests and on receipt of BYE and CANCEL requests.
2
References

TS 32.240, 32.260, 32.298, 32.299

3
Rationale

Storage of IOI values is being defined at CT1#39 meeting.

- Validity duration should be defined at SA5 to avoid unlimited storage at the IMS nodes.
- Use in Accounting requests of IOI values stored in the IMS nodes should be specified if particular treatments are needed (case of Type 1 IOI).

4
Detailed proposal

1. Introduction

Since last SA5#42bis meeting, S5-054552 CR was approved for R6  including the concept of IOI for roaming scenario and IOI exchange with service/content provider in addition to the IOI between two home network operators. In TS 32.240 section 5.3.4.3, it is stated:

-
Three types of IOI shall be defined: 


- 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); 


- 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.


- Type 3 IOI: between the home network operator and a service provider; 

-
For Type 1 IOI, the P-CSCF in the VPLMN is responsible for generating the originating IOI and the S-CSCF in the home network is responsible for generating the terminating IOI;

-
For Type 2 IOI, the S-CSCF in the originating party's home network or the originating MGCF is responsible for generating the originating IOI and the S-CSCF in the terminating party's home network or the terminating MGCFis responsible for generating the terminating IOI. In case of redirection by the S-CSCF, the S-CSCF-in the terminating party's network operator from which the session is redirected- is responsible for generating the originating IOI and the S-CSCF in the terminating party's network operator or the terminating MGCF- to which the session is redirected- is responsible for generating the terminating IOI.

-
For Type 3 IOI, when forwarding a request to an AS, the S-CSCF in the home network is responsible for generating the originating IOI and the AS contacted by this S-CSCF is responsible for generating the terminating IOI. For a Type 3 IOI, when an AS initiates a request, the AS is responsible for generating the originating IOI and the S-CSCF or I-CSCF contacted by this AS is responsible for generating the terminating IOI.
2. Discussion for IOI values availability

As specified in TS 32.225, IOIs may be used in Accounting requests sent by the CSCFs and ASs, i.e. on receipt of the following SIP Messages:

- ACR [Start]: 200 OK to INVITE

- ACR [Interim]: 200 OK to re-INVITE and UPDATE

- ACR [Stop]: BYE 

- ACR [Event]: 200 OK and 4xx, 5xx, 6xx to NOTIFY, MESSAGE, REGISTER, SUBSCRIBE


4xx, 5xx, 6xx response to INVITE


CANCEL

As an example for Type 1 IOI, orig-ioi should be sent by the P-CSCF to the S-CSCF, i.e. within a SIP request coming from the UE. The term-ioi should be sent by the S-CSCF to the P-CSCF, i.e. within the SIP response sent towards the UE. The couple (orig-ioi, term-ioi) should be available both at the P-CSCF and S-CSCF to be sent in the Accounting requests if configured by the operator.

It is not possible to retrieve both orig-ioi and term-ioi if only a request is sent with no response, e.g. for CANCEL and BYE requests. 

· CANCEL request should be used by the originating UE to cancel INVITE requests only when the INVITE has not received a final response yet. After sending a CANCEL request, the originating UE may receive a 487 Request Terminated response (not mandatory).

· BYE request is sent to terminate an established session and is mandatory followed by a 2xx response. 
Provisional conclusion is that it is not possible to send (orig-ioi, term-ioi) in Accounting requests sent on receipt of CANCEL and BYE requests. Question is raised to SA5 about the need for IOIs within these Accounting requests. For BYE if required by SA5, a solution may be to send Accounting requests on receipt of 2xx response to BYE instead of BYE itself.

It is proposed at CT1 to exchange Type 1 IOI values during the UE registration. IOI values should be available until the de-registration and may be sent in Accounting-Requests in all cases including on receipt of BYE and CANCEL requests.

Such storage is not appropriate for Type 2 and Type 3 IOIs since the interactions between the S-CSCFs is dependant on the terminating network for Type 2 IOI and the interactions between the S-CSCF and AS are dependant on the presence of Filter criteria for Type 3 IOI. It is proposed at CT1 to store the IOI values at each SIP signaling exchange (request/response). This means that IOI values are available for all Accounting-Requests (on receipt of xxx response to INVITE for example) except for BYE or CANCEL. IOI values should be available until the end of the transaction.
4. Use of Type 1 IOI in Accounting-Requests

Type 1 IOI is exchanged between the P-CSCF and S-CSCF when the UE and P-CSCF are located in a visited network. Type 1 IOI value is only dependant on the location of the P-CSCF for the registered user. It is proposed at CT1 to exchange Type 1 IOI values during the UE registration. Advantage of this solution is to exchange Type 1 IOI within a single SIP signalling exchange and not at each type of IMS procedure, e.g. session establishment, session modification, session ending etc…

IOI exchange and storage
The IOI exchange may be represented as follows during the registration:

1. The P-CSCF in the visited network inserts an orig-ioi in the P-Charging-Vector header of the REGISTER request. 

2. The S-CSCF retrieves the orig-ioi from the P-Charging-Vector of the REGISTER request. The S-CSCF stores its value if the value of orig-ioi is not already stored for the same UE, i.e. same contact address (e.g. due to a registration of another public identity which is still registered). The S-CSCF does not use this value when interacting with ASs since this value does not identify the network from which the S-CSCF sends the third party REGISTER request.

3. The S-CSCF in the home network inserts a term-ioi in the P-Charging-Vector header of the 2xx response to the REGISTER request.

4. The P-CSCF retrieves the term-ioi from the P-Charging-Vector of the 2xx response of REGISTER request. The P-CSCF stores its value if the value of term-ioi is not already stored for the same UE (e.g. due to a registration of another public identity which is still registered). The P-Charging-Vector header is deleted by the P-CSCF before forwarding the response to the UE.
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 IOI use in Accounting requests
It is proposed:

· to use this couple (orig-ioi, term-ioi) in Accounting requests sent by the P-CSCF and S-CSCF if configured by the operator on receipt of 2xx, 4xx, 5xx response to REGISTER, 2xx, 4xx, 5xx response to SUBSCRIBE, 

· to use this couple (orig-ioi, term-ioi) in Accounting requests sent by the P-CSCF and S-CSCF on originating side if configured by the operator on receipt of 2xx, 4xx, 5xx response to INVITE or 2xx to re-INVITE or 2xx to UPDATE or 2xx, 4xx, 5xx response to MESSAGE or BYE or CANCEL

· to use this couple (orig-ioi, term-ioi) after reversing the values in Accounting requests sent by the P-CSCF and S-CSCF if configured by the operator on receipt of 2xx, 4xx, 5xx response to NOTIFY (since notification is sent from the S-CSCF toward the UE), 

· to use this couple (orig-ioi, term-ioi) after reversing the values in Accounting requests sent by the P-CSCF and S-CSCF on terminating side if configured by the operator on receipt of 2xx, 4xx, 5xx response to INVITE or 2xx to re-INVITE or 2xx to UPDATE or 2xx, 4xx, 5xx response to MESSAGE or BYE or CANCEL
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5. Conclusion
Orange proposes the following CRs for R6:

· CR on TS 32.240 to add the validity duration of stored IOI values

· CR on TS 32.260 to align the definition with TS 32.240, add the validity duration of stored IOI values and to reverse the stored IOI values for certain transactions

· CR on TS 32.298 to define the Inter-Operator-Identifier as a pair of Originating-IOI AVP, Terminating-IOI AVP, both being defined in TS 32.299 

· CR on TS 32.299 to define both Originating-IOI AVP and Terminating-IOI AVP
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