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1 Introduction

This document introduces message flows for offline charging for both the multicast and broadcast bearers. It shows when the Rf interactions are triggered in relation to the MBMS procedures. It is also suggested that during MBMS Session Start and MBMS Session Stop procedures, the Rf interactions are optimised such that one message may carry information used to charge more than one subscriber as the MBMS Session Start and MBMS Session Stop procedures apply to all users that have already performed the MBMS Multicast Service Activation procedure.

2 Proposal/Conclusion

The following changes are proposed to be discussed and approved

5
MBMS charging principles and scenarios

5.1
MBMS charging principles

5.1.1
General principles

A Multimedia Broadcast and Multicast Service consists of an MBMS User service, as defined in 3GPP TS 22.246 [202] and 3GPP TS 26.346 [203], that is delivered over one or more MBMS bearer services, as defined in 3GPP TS 22.146 [201] and 3GPP TS 23.246 [200].

Note: MBMS bearer service is referred in 3GPP TS 22.246 [202] as MBMS transport service.

The BM-SC shall collect charging information for mobile subscribers receiving services through MBMS and/or for content providers delivering content through MBMS. Transactions involving the content provider (or VASP) shall be possible. 

The BM-SC collects charging related information, such as:

· Identification of the source of content

· Type of user service (streaming, download or carousel)

· Type of bearer service used to deliver content (broadcast or multicast)

· Identification of subscribers receiving service

· Delivery notification from individual subscribers

Editor's Note: Carousel services need further definition in stage 2 TS 23.246 and TS 26.346, before it can be progressed in this specification.

The following table shows the parties to be charged for the different MBMS bearer services used as identified by 3GPP TS 22.246 [202] and 22.146 [201].

Table 5.1: Charging requirements for service delivery 

	Service Aspects
	MBMS Bearer Service used

	
	Multicast (one or more)
	Broadcast (one or more)

	User Service (Content) 
	Receiving subscriber 
	Receiving subscriber 

	Bearer Service (Transport) 
	Content provider and/or receiving subscriber 
	Content provider 




The user service, as shown in Table 5.1, shall be charged either by subscription (out of scope of this specification) or as a one time event charge (e.g. key management). Charging associated with the user service may be treated independently from charging associated with the transport of the user service.

Charging for the bearer service may be based on the session information (e.g. QoS, media type, and service area) and one of the following, as described in 3GPP TS 22.146 [201]:

· Session duration (time from the MBMS Session Start procedure to MBMS Session Stop procedure as defined in TS 23.246 [200])

· Volume of data of a session

· Duration of time whilst a subscriber is registered to receive a session (or from Join to Leave)

· Volume of data transferred whilst a subscriber is registered to receive a session (from Join to Leave)

Editor's Note: It is necessary to define relationship between bearer service and session.

Table 5.2 shows the applicability of the accounting measurements to the different bearer services used.

Table 5.2: Applicability of accounting measurements

	Accounting measurement
	Applicable to (Yes / No)

	
	Broadcast Service
	Multicast Service

	Session Duration
	Yes
	Yes

	Volume of data of a session
	Yes
	Yes

	Duration of time whilst a subscriber is registered to receive a session
	No
	Yes

	Volume of data transferred whilst a subscriber is registered to receive a session
	No
	Yes


5.1.2
Triggers for generation of charging information

Editor's Note: The following list is not complete and needs further explanation.

· Bearer service initiation/termination

· Key management

5.2
MBMS offline charging scenarios

5.2.1
Basic principles

As described in section 5.1, charging may be based on events (such as key management) or based on MBMS sessions. However, as large numbers of users are expected to use services delivered using MBMS, generation of charging information should be performed in a manner that ensures the charging entities and billing domain are not overloaded. 

Editor's Note: How this is achieved is FFS. One way is to collect all offline charging information for one service into one record. This may not be possible for user services that require confirmation of successful receipt or charging models based on registration to a multicast group.

Charging information shall be generated for subscribers and/or for content providers.

5.2.2
Rf message flows

5.2.2.1
Broadcast Service

A MBMS user service that is delivered using a broadcast bearer may be Event charged or Session charged. As there is no 3GPP specified signalling for a UE to activate or deactivate the broadcast service, it is MBMS user service dependent (e.g. key management) when the Accounting Request is triggered. The Event based and Session based offline charging flows are as defined in 3GPP TS 32.299 [xx].
Where charging for the content provider is applied, the following procedure applies as shown in figure 5.1.
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Figure 5.1: Rf interaction during Broadcast Session Start Procedure for a broadcast bearer
1) 
The BM-SC performs the MBMS Session Start procedure as described in 3GPP TS 23.246 [200]

2a)
On receiving the first MBMS Session Start Response from any GGSN, the BM-SC sends an Accounting Request

2b)
The remainder of the MBMS Session Start procedure may occur in parallel with the Accounting Request procedure in 2a.
The full details of the MBMS Session Start procedure for the broadcast bearer are described in 3GPP TS 23.246 [200].

5.2.2.1.2
Session Stop

The following procedure in figure 5.2 shows the charging interaction during the MBMS Session Stop procedure for a broadcast bearer. 


[image: image2]
Figure 5.2: Rf interaction during MBMS Session Stop procedure for a broadcast bearer

1) 
The BM-SC performs the MBMS Session Stop procedure as described in 3GPP TS 23.246 [200]

2a)
On receiving a Session Stop Response from any GGSN, the BM-SC sends a Accounting Request. 

2b)
The remainder of the MBMS Session Stop procedure occurs in parallel with the Accounting Request procedure in 2a.

The full details of the MBMS Session Stop procedure for the broadcast bearer are described in 3GPP TS 23.246 [200].
5.2.2.1.3 BM-SC initiated Registration and De-Registration

BM-SC initiated Registration and De-Registration are handled through O&M towards the GGSNs (and subsequent nodes) and therefore Rf interactions (Accounting Request (Start) and Accounting Request (Stop) respectively) may be triggered when the Registration and De-Registration is triggered through O&M. These Rf interactions should only occur for sessions that have already started.
5.2.2.2
Multicast Service

5.2.2.2.1 Session Start
The following procedure in figure 5.3 shows the charging interaction during the MBMS Session Start procedure for a multicast bearer. 
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Figure 5.3: Rf interaction during MBMS Session Start procedure for a multicast bearer
1) 
The BM-SC performs the MBMS Session Start procedure as described in 3GPP TS 23.246 [200]

2a)
On receiving the first Session Start Response from any GGSN, the BM-SC sends an Accounting Request. The accounting request may be for subscriber and/or content provider charging. For subscriber charging, the Accounting Request shall apply only to subscribers that have already performed multi-cast service activation as described in 3GPP TS 23.246 [200]. It shall be possible to send one Accounting Request message for multiple subscribers of the same multicast service, but the procedure in the BM-SC to group subscribers is implementation dependent
2b)
The remainder of the MBMS Session Start procedure occurs in parallel with the Accounting Request procedure in 2a.

The full details of the MBMS Session Start procedure for the multicast bearer are described in 3GPP TS 23.246 [200].

5.2.2.2.2 Session Stop
The following procedure in figure 5.4 shows the charging interaction during the MBMS Session Stop procedure for a multicast bearer. 


[image: image4]
Figure 5.4: Rf interaction during MBMS Session Stop procedure for a multicast bearer
1) 
The BM-SC performs the MBMS Session Stop procedure as described in 3GPP TS 23.246 [200]

2a)
On receiving the first Session Stop Response from any GGSN, the BM-SC sends a Accounting Request. For subscriber charging, it shall be possible to send one Accounting Request message for multiple or all subscribers of the same multicast service, that are still active, and is implementation and service dependent.
2b)
The remainder of the MBMS Session Stop procedure occurs in parallel with the Accounting Request procedure in 2a.

The full details of the Session Stop procedure for the multicast bearer are described in 3GPP TS 23.246 [200].

5.2.2.2.3
BM-SC initiated MBMS De-registration

The following procedure in figure 5.5 shows the charging interaction during the BM-SC initiated MBMS De-registration procedure for a multicast bearer for an already started session. 
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Figure 5.5: Rf interaction during BM-SC initiated MBMS Deregistration procedure for a multicast bearer

1) 
The BM-SC performs the MBMS Deregistration procedure as described in 3GPP TS 23.246 [200]

2a)
On receiving an MBMS Deregistration Response from the GGSN, the BM-SC sends a Accounting Request. If the Deregistration is to all GGSNs previously receiving the session, the Accounting Request shall be a "Stop", otherwise, the Accounting Request shall be "Interim".
2b)
The remainder of the MBMS Deregistration procedure occurs in parallel with the Accounting Request procedure in 2a.

The full details of the MBMS Deregistration procedure for the multicast bearer are described in 3GPP TS 23.246 [200].
5.2.2.2.4 UE Activation
The following procedure in figure 5.6 should only apply to subscriber's that activate the multicast service after the session has already started.
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Figure 5.6: Rf interaction during MBMS Multicast Service Activation procedure for a multicast bearer
Full details of the activation procedure are described in the MBMS Multicast Service Activation procedure in 3GPP TS 23.246 [200].
5.2.2.2.5 UE Deactivation
The following procedure in figure 5.7 should only apply to subscriber's that deactivate the multi-cast service before the session has stopped, i.e. before the MBMS Session Stop procedure is invoked.
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Figure 5.7: Rf interaction during MBMS Multicast Service Deactivation procedure for a multicast bearer
Full details of the deactivation procedure are described in the MBMS Multicast Service Deactivation procedure in 3GPP TS 23.246 [200].
5.2.3
CDR generation

5.2.3.1
CDRs related to MBMS subscribers

Editor's Note: This section will contain information about generation of CDRs for the purpose of subscriber charging.

5.2.3.2
CDRs related to content provider

Editor's Note: This section will contain information about generation of CDRs for the purpose of content provider charging.

5.2.4
Ga record transfer flows

5.2.5
Bmb CDR file transfer
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