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This discussion document was presented on the interim conference call held on 3rd May 2012. While many of the issues were dealt with, it is revised and presented again if any background to previous discussion is needed, and if there are still open issues to be resolved based on the presented CRs.
Introduction

In order to define the signalling to support charging within the RAVEL charging, there is a need to identify the underlying charging principles of RAVEL operation.

This document attempts to review some of those issues.

Stage 2 requirements

There are no charging principles related to RAVEL in the stage 2 (3GPP TS 23.228) – this is in keeping with the principles of subclause 4.9 of 3GPP TS 23.228 which indicates that SA5 provide this – and 3GPP SA5 is still in early discussion on the issues.

There are some underlying charging principles for the use of OMR in annex Q of 4GPP TS 23.228, as follows:

Q.3
Charging

Charging records shall include sufficient information to capture the allocation and/or bypass of TrGWs in the media path of an IMS session. If required by local configuration, charging records shall indicate whether the resulting user plane connection on either the incoming or outgoing leg of the IMS session traverses an IP realm different from its default IP realm (the IP realm traversed without OMR). If required by local configuration, charging records shall indicate whether a transcoder is inserted by the IMS-ALG.

However these charging requirements are generic to the use of OMR and have presumably been captured by SA5 in release 10 standards by the capture of OMR related SDP information.

Other requirements

Prior discussions in GSMA have indicated that their requirements are to simulate the circuit switched network as much as possible, which would indicate a charging reconciliation arrangement between the originating visited network and the home terminating network, as opposed to the current IMS support of an arrangement between the originating home network and the originating terminating network.

General stage 3 issues

In general charging comes down to two main issues:

1. The collection of charging information from each of the entities involved in a chargeable event, and ensuring that such information can be correlated with the information collected from other entities.

2. The identification of each of the networks involved in a transaction or dialog, so that charging reconciliation can take place between the network operators involved.

Collection of charging data related to RAVEL

The critical entity here is the originating VPLMN. There is no significant impact expected on charging in the other involved network entities. Three entities in the VPLMN, that can be separately located, have charging knowledge related to the provision of RAVEL such information can be provided in CDRs to the charging domain:

· The P-CSCF to identify the normal data related to the call in the first place;
· The TRF to say it saw the loopback; and
· The IBCF to detail what occurred in OMR.

Note that in addition, various entities in the core network (outside IMS) will also generate media related records.

All the required information is in these three entities in the VPLMN. There is no signalling purpose for any of the entities to have information relating to RAVEL from the other entities so provided the ICID (and GCID) is common, correlation can and should be possible in the charging domain. Our understanding of the current charging architecture defined by SA5, is that while the network operator has the option of using or not using the CDRs generated by any of the entities, there is no approach in the architecture that provides for consolidating all the information required in the CDRs to come from a single entity. Further, if this is envisaged in the above architecture, there would need to be discussion and review of which entity that was.
Thus, any other information carried in signalling is over and above this, and defines an exception to the IMS charging architecture. These exceptions need to come from SA5 as the owners of the charging architecture and appropriately documented by SA5 in the same manner as the ICID, etc. While there is currently a precedent to carry information in SIP signalling between networks that is only needed in the charging domain, there is currently no precedent for the transfer of such information within a single network.
If exceptions are given then they must not force collocation of any entities, as such collocation is a deployment option, not something to be constrained by the standards.

Identification of network operators for charging reconciliation

To identify a charging reconciliation arrangement between the originating visited network and the home terminating network, within the SIP signalling protocol we have two potential mechanisms of representing such an arrangement:

1) When loopback occurs, make the exchange of IOI type 2 be between the originating visited network and the home terminating network. This would be between the TRF in the visited originating network and the S-CSCF in the home terminating network, i.e. no protocol change in the terminating network. 

The terminating home network does not see the presence of the originating home network in its reconciliation arrangements, but that is not necessary as that is a matter between the originating visited network and the originating home network.

2) When loopback occurs, keep the exchange of IOI type 2 between the originating home network and the terminating home network. This would be between the S-CSCF of the originating home network and the S-CSCF in the originating terminating network. The originating visited network is then treated as a transit network and the TRF in the originating visited network is allowed to generate a transit IOI.

The effect of modelling in this manner would be for the reconciliation arrangement to be as for other IMS calls, i.e. between the originating home network and the originating terminating network. There is a choice of either the originating home network or the terminating home network then forming a reconciliation agreement with the transit network provider (which happens to be the originating visited network. The obvious arrangement here is with the originating home network provider.

There are pros and cons to both approaches. We believe solution 1) most closely represents the CS domain charging, with the added advantage of no impact on the terminating network, neither at the SIP signalling level nor at the charging domain level.

Solution 2) has the advantage of keeping the existing IOI exchanges the same as all IMS IOI exchanges between the originating and terminating networks, but requires the implementation of transit IOIs, and possibly an understanding of those in the terminating home network. Additional resolution arrangements would be required in the charging domain between the originating home and originating visited networks based on the transit IOI usage,

At the moment, we have a preference for solution 1). SA5 has met from 7th – 11th May 2012 and has sent a liaison statement in S5-121355 and a CR in S5-121313 which endorse solution 1.
Compatibility with existing equipment will presumably result in an IOI type 2 exchange between the S-CSCF and the TRF in the visited network. This exchange fulfils no function from a charging perspective that we can discern. It would also be possible to remove the exchange as the S-CSCF is aware of the loopback being invoked. S5-121355 and a CR in S5-121313 do not require such an IOI exchange.
Additionally C1-121527 (postponed) proposed adding the additional capability of an IOI type 1 exchange between the P-CSCF and the S-CSCF for roaming cases. We believe that such an exchange is covered by the existing type 1 IOI exchange in the registration sequence and therefore provides no functionality from a charging perspective. There is no need to proceed with this proposal.


Appendix

Extracts from previous contributions on charging:

From C1-121000 (Deutsche Telekom, Ericsson, ST-Ericsson):

· The P-CSCF delivers the charging information needed for the VPMN to generate records.

· Orig-IOI from the visited network to the home IMS network could be useful to ensure correct charging (not used for intermediate networks).

· The TRF performs calling party routing toward the destination network and delivers the charging information needed for the VPMN-A to generate records.

For charging reason P-CSCF needs to understand whether loop-back was used or not.

-
Uses g.3gpp.omr and g.3gpp.trf for charging purposes.

From C1-121001 (Deutsche Telekom, Ericsson, ST-Ericsson):

For the INVITE request

· store the value of the "orig-ioi" header field parameter received in the P-Charging-Vector header field if present, and remove it from any forwarded request;

NOTE 2:
Any received "orig-ioi" header field parameter will be a type 2 IOI. The type 2 IOI identifies the service provider from which the request was sent.

-
insert a type 2 "orig-ioi" header field parameter into the P-Charging-Vector header field in the forwarded request. The TRF shall set the type 2 "orig-ioi" header field parameter to a value that identifies the sending network;

For 1xx response to the INVITE request

-
store the value of the received "term-ioi" header field parameter received in the P-Charging-Vector header field, if present, and remove all received "orig-ioi" and "term-ioi" header field parameters; 

