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Abstract of the contribution: It is proposed to enhance the reverse charging for multimedia streams in 3GPP Rel-11.

1 Introduction
ITU-T I.256.3 (08/92) defines the reverse charging as follows:

Reverse Charging (REV) is a supplementary service allowing the served (called) user to be charged for the entire call or part of the call. Only usage-based charges can be charged to the called user.

There are four cases of reverse charging:

a) reverse charging requested by the calling user at call set-up time;

b) reverse charging for the rest of the call, requested by the calling user or the called user during the active phase of the call;

c) reverse charging for the entire call requested by the called user during the active phase of the call;

d) reverse charging unconditional.
3GPP 22.173 Section 8.2.16 also specifies the reverse charging in IMS based on ITU-T’s definition:

The reverse charging at communication set up time service allows the terminating party to be charged for the entire communication. Only usage based charges can be applied to the terminating party. The service shall be requested by the originating party at communication set up time. The terminating party must receive an explicit indication of a reverse charge communication request.

This service description is based on the service description described in [E-19].
2 The difference between the definitions
The reverse charging definition and requirement in IMS is just to simulate user experience of reverse charging in current CS network, but there are some differences between them.  
1) The reverse charging in ITU-T can be either the setup time service or the active phase service, while the reverse charging in 3GPP can only be initiated at call setup time.
2) The reverse charging in ITU-T can be applied either to the entire call or to the rest of the call, while the reverse charging service in 3GPP can only be applied to the entire call rather than the rest of the call.
3) The reverse charging in ITU-T can be requested by either the originating party or the terminating party, while the reverse charging in 3GPP can only be initiated by the originating party.

So we can regard that the Reverse Charging in 3GPP is a subset of Reverse Charging in ITU-T. There is possibility of incompatibility in reverse charging when interworking between IMS and PSTN.
3 Reverse charging cases in IMS 

Considering two multimedia features of IMS that are different from CS:

1) There may be multiple media streams in one IMS session;

2) Either the originating party or terminating party of the IMS session can request adding the media stream.
The use cases and requirements of reverse charging in IMS would be more than that in CS. According to the grain size that the user can apply and be provided, the reverse charging is categorized session-based reverse charging and stream-based reverse charging in this paper. 

Session-based reverse charging: The user can only apply reverse charging to the whole session. The reverse charging takes effect on all media streams in the session. If the originating party or the terminating party adds or removes a media stream into/from the current session, the already resolved charging option (either normal or reversed) for this whole session shall still be applied.
Streamed-based reverse charging: The user can apply reverse charging to specific media streams in a IMS session. The reverse charging only takes effect on the requested media streams in the session. The other media streams not requested for reverse charging are charged by the originating party as normal. If the originating party or the terminating party adds a media stream into the current session, the reverse charging can be negotiated and applied to this newly added media stream independently. 
As the stream-based reverse charging will bring more flexible options to the user, the stream-based reverse charging is also named as the flexible reverse charging in this paper.  
Case A1：Session-based reverse charging at setup time
The originating party requests reverse charging for a multimedia call at call set-up time. The terminating party can either accept or reject the charge. In the case that the terminating party accepts the request, if the originating or terminating party adds or removes a media stream later, the call is still charged by the terminating party.
This case comforts with the current definition in 3GPP and ITU-T.

Case B1：Session-based reverse charging at active phase

The originating party requests reverse charging for the rest multimedia call at active phase. The terminating party can either accept or reject. The terminating party can also request reverse charging for the entire call or the rest call at active phase. In the case that the terminating party accepts the request, if the originating or terminating party adds or removes a media stream later, the call is still charged by the terminating party.
This case comforts with the current definition in ITU-T.
Case C1: Session-based reverse charging unconditional

This service allows the terminating party to be charged for all incoming multimedia calls, or all incoming multimedia calls for a predefined set of basic services. No user request is required. If the originating or terminating party adds or removes a media stream during the call, the call is still charged by the terminating party.

This case comforts with the current definition in ITU-T.

Case A2: Stream-based reverse charging at setup time 
The originating party requests reverse charging for one or more media streams in a multimedia call at call set-up time. The rest media streams that are not explicitly requested are charged by the originating party as normal. The terminating party can accept or reject all or partial of reverse charging. Only accepted media streams are charged by the terminating party.
This case is out of the current definition in ITU-T.

Case B2：Stream-based reverse charging at active phase

The originating party requests reverse charging for one or more media streams in a multimedia call at active phase. The rest media streams which are not explicitly requested are charged by the originating party as normal. The terminating party can accept or reject all or partial of the requested reverse charging. The terminating party can also request reverse charging for one or more media streams or the rest of one or more media streams at active phase. If new media streams are added by either party later, the reverse charging can be negotiated and applied independently, i.e. only the added media streams which are explicitly requested for reversed charging at active phase by the originating party and accepted by the terminating party or explicitly requested by the terminating party are charged by the terminating party. If the added media streams are not explicitly requested, they are charged by the originating party as normal.
This case is out of the current definition in ITU-T.

Case C2: Stream-based reverse charging unconditional

This service allows the terminating party to be charged for all incoming multimedia calls, or all incoming multimedia calls for a predefined set of basic services. No user request is required. If the originating or terminating party adds or removes media during the call, the call is still charged by the terminating party.

This case is out of the current definition in ITU-T.

4 Discussion
Question: About Case B1 and C1
Is it necessary to extend the reverse charging definition and specify related requirements in 3GPP to fully align with that in ITU-T?

There are differences between the definitions in ITU-T and 3GPP. This paper proposes to introduce Case B1 and C1 into 3GPP. The extension will align reverse charging for IMS with the ITU-T.  

In addition, there are some details to be studied. For example, how to deal with the IMS session if the reverse charging request is rejected/ignored by the terminating party, etc? Currently there is only definition part for reverse charging, is it necessary to specify related requirements?
Question: About Case A2, B2 & C2
Is it necessary to introduce (flexible) stream-based reverse charging to IMS?

IMS session would have more than one media streams which may have different charging requirements. Take video call as an example. If the originating party initiates the IMS session only with voice stream at first and this IMS session is charged by the originating party. During the call the terminating party wants to add a video stream. The video stream may be more expensive than the voice stream. It is reasonable that the originating party may want the more expensive video stream to be charged by the terminating party. So it might be better to allow the users to negotiate reverse charging for some specific media streams at the setup and ative phase. 
To achive better user experience, it is proposed to enhance the reverse charging and introduce (flexible) stream-based reverse charging to IMS.
5 Proposal
This paper proposes:
1)  Extend the definition (and possible requirements) of reverse charging in Rel 11 to align with that in ITU-T.  If agreed, there is a CR for approval.
2)  Begin to study the reverse charging based on media stream in later release.












































































