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1
Decision/action requested

The group is asked to agree on the proposed rule.
2
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Rationale

1. Introduction

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.

The transit IOI signalling principle is defined in TS 24.229 [2] can be summarized as follows:

The sending network retrieves the "transit-ioi" header field parameter value(s) from the P-Charging-Vector header field within the message sent in response, which identify the operator network(s) which the response was transitting.

The transit network(s) populate(s) the "transit-ioi" header field parameter value(s) of the P-Charging-Vector header field in a request and thereby identify(ies) the operator network(s) which the request was transitting. The "transit-ioi" header field parameter is an indexed value that is incremented each time a value is added. When the index is calculated then "void" entries are taken into account.

The transit network(s) populate(s) the "transit-ioi" header field parameter value(s) of the P-Charging-Vector header field in the response to the request and thereby identify(ies) the operator network(s) which the response was transitting. The "transit-ioi" header field parameter is an indexed value that is incremented each time a value is added. When the index is calculated then "void" entries are taken into account.

The receiving network retrieves the "transit-ioi" header field parameter value(s) from the P-Charging-Vector header field in the request, which identify the operator network(s) which the request was transitting.

EXAMPLE:

Transit-IOI in a request when arriving on the terminating side:

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"; orig-ioi=home1.net; transit-ioi="operator_A.1, void, operator_B.3"

Transit-IOI in the corresponding response when arriving on the originating side:

P-Charging-Vector: icid-value="AyretyU0dm+6O2IrT5tAFrbHLso=023551024"; orig-ioi=home1.net; term-ioi=home2.net; transit-ioi="operator_B.1, void, operator_A.3"
Corresponding signaling syntax is defined in the draft of RFC3455bis[6]:

P-Charging-Vector = "P-Charging-Vector" HCOLON icid-value *(SEMI charge-params)

charge-params = icid-gen-addr / orig-ioi / term-ioi / transit-ioi / related-icid /

related-icid-gen-addr / generic-param

…

 
transit-ioi = "transit-ioi" EQUAL transit-ioi-list

transit-ioi-list = DQUOTE transit-ioi-param *(COMMA transit-ioi-param) DQUOTE

transit-ioi-param = transit-ioi-indexed-value / transit-ioi-void-value

transit-ioi-indexed-value = transit-ioi-name "." transit-ioi-index

transit-ioi-name = ALPHA *(ALPHA / DIGIT)

transit-ioi-index = 1*DIGIT

transit-ioi-void-value = "void"
      …

2. Problem explanation

Use case: Multiple transit networks
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Note: The orig-ioi and term-ioi are intentionally not shown here.


Figure 1: IOI information exchange for multiple transit network

In transit network C, for example, charging collects from SIP signalling two lists of transit IOI identifying any inbound and outbound transit operators: (1) “B.1,C2” and (2) “E.1,D.2,C.3”. As per the draft of RFC3455bis [6], the list starts with an identifier related to the transit network first traversed by the corresponding SIP message (request or response) and the last item will be typically the own identity (here “C”). The initial index is set for the first transit IOI entry in the list. Further listed entries will be assigned with the index value incremented. 

The problem is that, although already allowing multiple transit IOI lists in charging messages and CDRs, 3GPP does not define a rule how the two collected lists from signalling should be mapped into the transit IOI lists in charging messages and CDRs.
Solution proposal:

It is proposed to ensure that transit IOI list collected from SIP requests and responses are logically and arranged in charging information so that the billing system may from the multiple lists correctly and unambiguously identify which transit operators are engaged in inbound and outbound path. To avoid risk of proprietary solutions which would inevitably cause interoperability issues, it is desirable to have a standardized principle defined by 3GPP. 
The following simple rule is proposed:

Multiple occurrences of transit IOI list shall be included in charging message or CDR in the chronological order, i.e. the value in the SIP request must be listed first and the value in the SIP response must be listed second in the charging message or CDR:

Example of two transit IOI lists reported in ACR/CDR by charging in transit network C in Figure 1:

Transit-IOI-List (#1): B.1,C2

(collected from request)
Transit-IOI-List (#2): E.1,D.2,C.3
(collected from response)

To make the principle applicable universally, in cases where the value from the SIP request is absent and only a value from the SIP response is available, the Transit-IOI-List for the SIP request shall be included with the value “unknown”.

Example of two transit IOI lists reported in ACR/CDR by charging in originating network A in Figure 1:

Transit-IOI-List (#1): unknown


(place holder for request)
Transit-IOI-List (#2): E.1,D.2,C.3,B.4 (collected from response)
Obviously, value “unknown” need not be used as a placeholder for a value in the response in case of none transit in the outbound direction (i.e. no transit-ioi in the response), the corresponding second list will be simply kept absent in charging data.
Example of a single transit IOI list reported in ACR/CDR by charging in terminating network F in Figure 1:

Transit-IOI-List (#1): B.1,C.2,D.3,E.4
(collected from request)

In this way, it will be always possible for the billing system to identify exactly which transit networks were used on the inbound and outbound path for a given session.
This solution is generic enough capable of accommodate also charging in HPLMN with one transit IOI list concering any transits on the path with the P-CSCF and another transit IOI list concerning any transits on the path to another HPLMN or on the path to the TRF (in case of originating HPLMN using VPLMN routing). 
