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1. Introduction

Currently in TS 32.200 section 7.1.3.2 about identification of Operators for charging it is stated:

"The IOI is composed of one pair of originating IOI and terminating IOI."
"The IOI concept can be used for inter operator accounting identification purposes."
"It shall be possible to apply the IOI concept on a peer to peer basis between operators."
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 MGCF is 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.
The objective of this document is to discuss the IOI definition in coherence with TS 32.240 and to specify the exchanges of IOIs for Type 1 and Type 3 IOIs taking into account the impacts on Type 2 IOI if any.

2. Discussion and Proposal for IOI definition

IOI definition in TS 24.229 should be aligned with TS 32.240 definition introducing Type 1 and Type 3 IOIs (see CR S5-054552).

As specified at IETF RFC 3455, P-Charging-Vector header may contain several instances of charge-params which include orig-ioi and term-ioi. The value both for orig-ioi and term-ioi is a gen-value which may be a token, a host or a quoted-string according to RFC 3261 about SIP.
gen-value      =  token / host / quoted-string

With the introduction of three types of IOIs, it should be possible to recognize the Type of IOI which is used for each (orig-ioi, term-ioi) couple. For that purpose, it is proposed to specify the gen-value with the introduction of a prefix to determine the type of IOI being Type 1, Type 2 or Type 3.
3. Proposal for Type 1 IOI

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. For that reason, it may be proposed to exchange the IOIs values between the P-CSCF and S-CSCF during the registration procedure since it is the first IMS procedure after the P-CSCF discovery.

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…

It is assumed that only one pair (orig-ioi, term-ioi) is necessary per UE for all the public user identities linked to the same contact address. Since the IOI values are linked with the UE/contact address, the IOI values should be deleted when the last public identity linked to this contact address is being deregistered. The valid duration of the IOI is being specified in that sense in TS 32.260 at SA5#43 meeting.
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). 

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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4. Proposal for Type 3 IOI

Type 3 IOI is exchanged between the S-CSCF and AS when the AS is located in an external network. 

Discussion
Except when the AS initiates a request, interactions between the S-CSCF and AS are dependant on the presence of Filter criteria, i.e. dependant on the characteristics of the request.

When the S-CSCF interacts with an AS due to the presence of filter criteria, orig-ioi should be sent by the S-CSCF to the AS and term-ioi should be sent by the AS to the S-CSCF. The couple (orig-ioi, term-ioi) should be available both at the S-CSCF and AS to be sent in the Accounting requests.

It is proposed to exchange IOI values at each request/response for each session related procedure and session unrelated procedure. The valid duration of the IOI is being specified in that sense in TS 32.260 at SA5#43 meeting to be aligned with R5 TS 32.200: IOI applies for the duration of the event with which it is associated (e.g. from session establishment until session termination).
ASs are contacted by the S-CSCF when initial Filter criteria present at the S-CSCF are applicable to the request. Treatments at the originating side and terminating side of the session are the same for Type 3 IOI but treatments should be different for interactions with Type 2 IOI.

Proposal for AS in proxy mode, terminating UA or B2BUA receiving a request

It is proposed to store the IOI values during the SIP signalling exchange e.g. at session establishment (on receipt of INVITE request and response).

The following figure illustrates the IOI exchange and storage for an AS acting as a proxy when receiving an INVITE request, but the same process is applicable for a terminating UA or a B2BUA receiving a request. 
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At originating side:

The S-CSCF inserts the Type 3 orig-ioi in the SIP request only the first time it contacts an AS, it is assumed that the AS does not modify the orig-ioi parameter and that the S-CSCF keeps this parameter when contacting next ASs. The AS stores this value. After the last AS is contacted, the S-CSCF deletes its Type 3 orig-ioi before forwarding the request toward the terminating network and insert a Type 2 IOI toward the terminating S-CSCF. 

The S-CSCF stores the Type 2 term-ioi value contained in the response received from the terminating network. The AS inserts the Type 3 orig-ioi value and its term-ioi value in the SIP response, only term-ioi is necessary at the S-CSCF. The S-CSCF stores the Type 3 term-ioi value. The S-CSCF deletes the Type 2 and Type 3 IOIs before forwarding the response toward the originating UE (since Type 2 and Type 3 IOIs should not be communicated to the P-CSCF and UE).
At terminating side:

The S-CSCF stores the Type 2 orig-ioi value received from the originating network. The S-CSCF inserts the Type 3 orig-ioi in the SIP request (with no Type 2 IOI since Type 2 IOIs are supposed to be exchanged between S-CSCFs only, i.e. S-CSCF deletes Type 2 orig-ioi) only the first time it contacts an AS, it is assumed that the AS does not modify the orig-ioi parameter and that the S-CSCF keeps this parameter when contacting following ASs. The AS stores this value. After the last AS is contacted, the S-CSCF deletes its Type 3 orig-ioi before forwarding the request toward the terminating UE.

The AS inserts the Type 3 orig-ioi value and its term-ioi value in the SIP response, only term-ioi is necessary at the S-CSCF. The S-CSCF stores the Type 3 term-ioi value. The S-CSCF inserts a Type 2 term-ioi (with no Type 3 IOI, i.e. S-CSCF deletes Type 3 term-ioi) before forwarding the response toward the originating S-CSCF.

Proposal for AS in originating UA mode or B2BUA initiating a request

For an AS in Originating UA mode or B2BUA initiating a request, another process should be used since orig-ioi is meant for the network where the AS is located and term-ioi is meant for the network where the S-CSCF is located. 
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Treatment for AS in originating UA mode or B2BUA initiating a request:
The AS inserts the Type 3 orig-ioi in the SIP request sent toward the S-CSCF. The S-CSCF stores this value. The S-CSCF deletes the Type 3 orig-ioi (referring to the network where the AS is located) before forwarding the request toward the terminating network and inserts a Type 2 IOI toward the terminating S-CSCF. 

The S-CSCF stores the Type 2 term-ioi value contained in the response received from the terminating network. The S-CSCF inserts the Type 3 term-ioi value in the SIP response. The AS stores the Type 3 term-ioi value. 

5. Conclusion
Orange proposes the following CRs for R6/R7:

· CR on TS 24.229 to align IOI definition with TS 32.240 and specify the syntax of orig-ioi and term-ioi with a prefix indicating the type of IOI

· CR on TS 24.229 for the exchange, storage of Type 1 IOI values

· CR on TS 24.229 for the exchange storage of Type 3 IOI values and interactions with Type 2 IOI

RFC 3455

5.6 P-Charging-Vector header syntax

      The syntax for the P-Charging-Vector header is described as

      follows:

      P-Charging-Vector     = "P-Charging-Vector" HCOLON icid-value

                              *(SEMI charge-params)

      charge-params         = icid-gen-addr / orig-ioi /

                              term-ioi / generic-param

      icid-value            = "icid-value" EQUAL gen-value

      icid-gen-addr         = "icid-generated-at" EQUAL host

      orig-ioi              = "orig-ioi" EQUAL gen-value

      term-ioi              = "term-ioi" EQUAL gen-value

   The P-Charging-Vector contains icid-value mandatory parameter.  The

   icid-value represents the IMS charging ID, and contains an identifier

   used for correlating charging records and events.  The first proxy

   that receives the request generates this value.

   The icid-gen-addr parameter contains the host name or IP address of

   the proxy that generated the icid-value.

   The orig-ioi and term-ioi parameters represent, respectively, the

   originating and terminating interoperator identifiers.  They are used

   to correlate charging records between different operators.  The

   originating ioi represents the network responsible for the charging

   records in the originating part of the session or standalone request.

   Similarly, the terminating ioi represents the network responsible for

   the charging records in the terminating part of the session or

   standalone request.
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