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1
Decision/action requested

The group is asked to agree at least to one of proposed option.
2
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3
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 very gist of currently standardized transit IOI relevant for charging can be summarized as follows:

Signalling principle is defined in TS 24.229 [2]:

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

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 / 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 DOT transit-ioi-index

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

      transit-ioi-index         = 1*DIGIT

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

Transit IOI in CDR charging data (TS 32.260 [3]):

	Transit IOI List
	Oc
	This parameter corresponds to Transit-IOI List of the P-Charging-Vector defined in TS 24.229 [204].


Transit IOI in IMS charging information (TS 32.260 [3]):

	Transit IOI List
	OC
	This field holds the identification of the involved transit networks  as exchanged via SIP signalling if available.
	S-CSCF, MGCF, BGCF, SIP AS, and IBCF,TRF


Transit IOI on Diameter charging applications (TS 32.299 [5]):

IMS-Information :: = 
  < AVP Header: 876>


…
                                          [ Transit-IOI-List ] 

…

The Transit-IOI-List AVP (AVP code 2701) is of type UTF8String and holds the Inter Operator Identifiers (IOI) for the transit networks as generated by the IMS network elements which take responsibility for populating this parameter in a SIP request as described in TS 24.229 [202].
Transit IOI CDR parameter (TS 32.298 [4]):

SCSCFRecord 
::= SET

{


…

transit-IOI-List




[45] GraphicString OPTIONAL,


…







}


…

This parameter holds the Transit-IOI List of the P-Charging-Vector header, as recorded in the Transit-IOI-List AVP as defined in TS 32.299 [5]. For further information on the Transit IOI exchange via SIP signalling please refer to TS 24.229 [2].
2. Problem explanation

Use case: Multiple transit networks
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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 upstream and downstream transit operators: (1) “B.1,C2” and (2) “E.1,D.2,C.3”. As per the draft  IETF 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 the currently 3GPP-standardized representation of transit IOI uses a single string information element without explaining how to accommodate the two collected lists. It is not regarded generally applicable to merge entirely the two lists into one (e.g. yielding “B.1,C.2,E.1,D.2,C.3”) mainly because the indices need not necessarily start with value “1”. For example, if in the backward direction transit NW E were started with the value “3”, such a concatenated list would be “B.1,C.2,E.3,D.4,C.5”. Obviously, merging would impede correct and generally valid distinction of the upstream and downstream transit networks in the billing system. Another reason against is the possible unindexed value “void”. On the other hand, it would not be appropriate a network element to solve this issue by applying any manipulation over data collected from SIP (e.g. renumbering and reordering).

Proposal 1:

It is proposed to keep the information from SIP requests and responses logically separate in charging information. The correct interpretation of the lists can be conducted in the billing system. To avoid risk of proprietary ways to solve this separation and thereby cause interoperability issues, it is desirable to have a standardized rule for it. The following three solution alternatives are offered:

Option A:
Keep the currently standardized single occurence of the Transit-IOI-List in charging messages and CDRs, but additionally define a rule for inclusion of two collected lists (one for the request and one for the response) as two separate elements delimited by a suitable character (e.g. a semicolon ). Thus only the text description will be modified explain accommodation of both lists into one AVP while the definition in TS 32.299 [5] will be remain unchanged (adequately mirrored in TS 32.298 [4]):

IMS-Information :: = 
  < AVP Header: 876>


…

                                                           [ Transit-IOI-List ]

…


Example:
Transit-IOI-List: B.1,C2;E.1,D.2,C.3

Option B:
Allow multiple occurrences of the Transit-IOI-List in charging messages and CDRs (one for the request and one for the response). Thus the definition TS 32.299 [5] will be changed as follows (adequately mirrored in TS 32.298 [4]):

IMS-Information :: = 
  < AVP Header: 876>


…

                                                           * [ Transit-IOI-List ]

…

Example:
Transit-IOI-List (#1): B.1,C2
Transit-IOI-List (#2): E.1,D.2,C.3

Option C:
Move the Transit-IOI-List AVP and CDR field from their currently specified position in charging messages or CDRs to be nested within the NNI-information grouped AVP and CDR field. The transit IOI list from the SIP request will be included in the NNI-information together with the Session-Direction=inbound; the transit IOI list from the SIP response will be included in the NNI-information with Session-Direction=outbound). In this way, the billing system can distinguish which list refers to the upstream and which to the downstream transit networks. Of course, besides the transit IOI, the same pair of the NNI-Information may include other nested AVPs or fields. Thus the definition TS 32.299 [5] will be changed as follows (adequately mirrored in TS 32.260 [3] and TS 32.298 [4]):
IMS-Information :: = 
  < AVP Header: 876>


…

                                                           [ Transit-IOI-List ]


…

NNI-Information :: = 
  < AVP Header: 2703>


[ Session-Direction ]


[ NNI-Type ]


[  Relationship-Mode ]


[ Neighbour-Node-Address ]

[ Transit-IOI-List ]


Example:
NNI-Information (#1)

Session-Direction: inbound

Transit-IOI-List (#2): B.1,C.2

…
NNI-Information (#2)

Session-Direction: outbound

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

…

Option C is regarded the most clean from the protocol perspective.

Proposal 2:

In case of option A and B, where the distinguishing supplementary information like Session-Direction in option C is missing, it is proposed to define an order-based rule that the first list presented in a charging message will be populated with a value collected from the initial request and the second (if any) from the response. If there is a transit IOI value available only from the response (but none value is collected from the request), a value “none” should be explicitly indicated in charging data as a placeholder to ensure general validity of the rule.

Example (for option A):
Transit-IOI-List: none;E.1,D.2,C.3
Example (for option B): 
Transit-IOI-List (#1): none
 






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

In this way, it will be always possible for the billing system to derive which transit networks were used on the upstream and which on the downstream path for a given session. Obviously, value “none” need not be used as a placeholder for a value in the response in case of none transit in the downstream direction (i.e. no transit-ioi in the response), the corresponding list will be simply absent in charging data.
Proposal 2 is not needed in the case of option C.

This solution is regarded as generic enough capable of accommodate also other future use cases. It can be foreseen that HPLMN operator may have a need to exchange traffic with a VPLMN via a transit network (besides the transit experienced on the non-roaming NNI). Consequently, also the S-CSCF charging collection may again result in two lists of transit IOI, one from the request for the upstream transit network(s) and from a response for the downstream transit network(s).

4
Detailed proposal
1. Update Terminating-IOI-List definitions (TS 32.260, TS 32.298, TS 32.299) as appropriate based on Proposal 1 according to the chosen option A, B, or C.

2. Update Terminating-IOI-List description text (TS 32.298, TS 32.299) based on Proposal 2 to include possibility of the value “none” (only if option A or B is chosen).

