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**** first change ****

4.5.4
Inter operator identifier (IOI)
The Inter Operator Identifier (IOI) is a globally unique identifier to share between sending and receiving networks, service providers or content providers.

The sending network populates the orig-ioi parameter of the P-Charging-Vector header in a request and thereby identifies the operator network from which the request originated. The term-ioi parameter is left out of the P-Charging-Vector header in this request. The sending network retrieves the term-ioi parameter from the P-Charging-Vector header within the message sent in response, which identifies the operator network from which the response was sent.

The receiving network retrieves the orig-ioi parameter from the P-Charging-Vector header in the request, which identifies the operator network from which the request originated. The receiving network populates the term-ioi parameter of the P-Charging-Vector header in the response to the request, which identifies the operator network from which the response was sent.

There are three types of IOI:

-
Type 1 IOI, between the P-CSCF (possibly in the visited network) and the S-CSCF in the home network. This is exchanged in REGISTER requests and responses.

-
Type 2 IOI, between the S-CSCF of the home originating network and the S-CSCF of the home terminating network or between the S-CSCF of the home originating network and the MGCF when a call/session is terminated at the PSTN/PLMN or between the MGCF and the S-CSCF of the home terminating network when a call/session is originated from the PSTN/PLMN or with a PSI AS when accessed across I-CSCF or between the S-CSCF of the home originating network and the IBCF or between the IBCF and the S-CSCF of the home terminating network when a call/session is originated from another IP network. This is exchanged in all session-related and session-unrelated requests and responses. For compatibility issues related to CS charging system behaviour simulation, the S-CSCF in the terminating network shall forward the orig-ioi parameter from the P-Charging-Vector header in the initial request, which identifies the operator network from which the request originated.

Editor's Note:
The solution documented above results in overloading of the IOI parameter to the AS add additional complexity to the billing system in identifying the required IOI pair, some investigation is still in progress to see if a simpler solution can be adopted that meets the requirements.

-
Type 3 IOI, between the S-CSCF or I-CSCF of the home operator network and any AS. This is exchanged in all session-related and session-unrelated requests and responses.

Each entity that processes the SIP request will extract the IOI for possible later use in a CDR. The valid duration of the IOI is specified in 3GPP TS 32.240 [16].

**** next change ****

5.10.2.2
Initial requests

Upon receipt of any request, except the REGISTER method, the IBCF shall:

1)
if the request is an INVITE request, respond with a 100 (Trying) provisional response;

2)
if the request is an INVITE request and the IBCF is configured to perform application level gateway and/or transport plane control functionalities, save the Contact, CSeq and Record-Route header field values received in the request such that the IBCF is able to release the session if needed;

3)
if network topology hiding is required, apply the procedures as described in subclause 5.10.4;

4)
if screening of SIP signalling is required, apply the procedures as described in subclause 5.10.6;

5)
if IBCF processes a request without a pre-defined route (e.g. the subscription to reg event package originated by the P-CSCF), select an entry point of the home network and forward the request to that entry point;

NOTE 1:
The list of the entry points can be either obtained as specified in RFC 3263 [27A] or provisioned in the IBCF. The entry point can be an IBCF or an I-CSCF.
6)
store the values from the P-Charging-Function-Addresses header, if present; and

7)
remove some of the parameters from the P-Charging-Vector or the header itself, depending on operator policy, if present; and 
8)
remove the P-Charging-Function-Addresses headers, if present, prior to forwarding the message.

When the IBCF receives an INVITE request, the IBCF may require the periodic refreshment of the session to avoid hung states in the IBCF. If the IBCF requires the session to be refreshed, the IBCF shall apply the procedures described in RFC 4028 [58] clause 8.

NOTE 2:
Requesting the session to be refreshed requires support by at least one of the UEs. This functionality cannot automatically be granted, i.e. at least one of the involved UEs needs to support it.

When the IBCF receives a response to the initial request, then the IBCF shall insert a P-Charging-Vector header containing the orig-ioi parameter, if received in the initial INVITE request and a type 2 term-ioi. The IBCF shall set the type 2 term-ioi parameter to a value that identifies the network in which the IBCF resides and the orig-ioi parameter is set to the previously received value of orig-ioi.

When the IBCF receives a response to the initial request and network topology hiding is required, then the IBCF shall apply the procedures as described in subclause 5.10.4.

When the IBCF receives a response to the initial request and screening of SIP signalling is applied, then the IBCF shall apply the procedures as described in subclause 5.10.6.

**** next change ****

5.10.3.2
Initial requests

Upon receipt of any request, except the REGISTER request, the IBCF shall verify whether the request is arrived from a trusted domain or not. If the request arrived from an untrusted domain, then the IBCF shall;

-
 if the topmost Route header of the request contains the "orig" parameter, respond with 403 (Forbidden) response. Otherwise,

-
remove all P-Charging-Vector headers and all P-Charging-Function-Addresses headers the request may contain.
-
create a new, globally unique value for the icid parameter and insert it into the P-Charging-Vector header; and

-
insert a type 2 orig-ioi parameter into the P-Charging-Vector header. The IBCF shall set the type 2 orig-ioi parameter to a value that identifies the network in which the IBCF resides and the type 2 term-ioi parameter shall not be included.
Upon receipt of any request, except the REGISTER request, the IBCF shall:

1)
if the request is an INVITE request, then respond with a 100 (Trying) provisional response;

2)
if the request is an INVITE request and the IBCF is configured to perform application level gateway and/or transport plane control functionalities, then the IBCF shall save the Contact, CSeq and Record-Route header field values received in the request such that the IBCF is able to release the session if needed;

3)
if network topology hiding is required, then apply the procedures as described in subclause 5.10.4; and

4)
If IBCF receives an initial request for a dialog or standalone transaction, that contains a single Route header pointing to itself, and it is co-located with an I-CSCF, or it has a preconfigured I-CSCF to be contacted, then forward the request to that I-CSCF. Otherwise select an I-CSCF and forward the request to that I-CSCF. If the single Route header of the request contains the "orig" parameter, the IBCF shall insert the "orig" parameter to the URI of the I-CSCF.
NOTE 1: The selection of an I-CSCF can lead to additional delays.

When the IBCF receives an INVITE request, the IBCF may require the periodic refreshment of the session to avoid hung states in the IBCF. If the IBCF requires the session to be refreshed, the IBCF shall apply the procedures described in RFC 4028 [58] clause 8. 

NOTE:
Requesting the session to be refreshed requires support by at least one of the UEs. This functionality cannot automatically be granted, i.e. at least one of the involved UEs needs to support it.

When the IBCF receives a response to an initial request (e.g. 183 or 2xx), the IBCF shall:

1)
store the values from the P-Charging-Function-Addresses header, if present;

2)
remove the P-Charging-Function-Addresses header prior to forwarding the message; and

3)
if network topology hiding is required, then the IBCF shall apply the procedures as described in subclause 5.10.4.
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