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1
Decision/action requested

This Discussion paper proposes discussing the alternative solutions in SA5 for network sharing charging.
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3
Rationale

Some charging requirements are agreed in SA1 as described in TR 22.852[1].  There are several scenarios for the Host Provider (HP) generating charging recordings for Participant Operator (PO).

In section 4.9 and 4.10, a Host RAN Provider (HP) shares its RAN to Participant Operators (POs) with wholly or partial overlapping coverage. HP shall trigger charging recordings for UE entering or going out of the shared coverage, corresponding to the shared resource usage. See details as follows, attached from TR 22.852[1]:
4.9.5
Requirements

The requirement derived from this use case is:

· The shared RAN shall be able to generate accounting events that support the accounting of Participating Operators by the Hosting Provider.  This includes:

· Start of service in the shared RAN for a UE of the Participating Operator

· End of service in the shared RAN for a UE of the Participating Operator

· The network shall be able to distinguish events caused by movement of the UE to & from the shared RAN, which require wholesale charging event messages to be generated, from those mobility events which do not require to be reported for accounting purposes.  

Note: For example, if this function were to be provided using TA updates as currently described in 3GPP, then there would be a large number of non- charging related messages generated which would not have any useful function. 

In section 4.10, a HP shares its RAN capacity to other POs, and generates, verifies shared resource usage corresponding to each PO. Detailed charging requirements are proposed then, attached from TR 22.852[1]:
4.10.5
Requirements

The requirements derived from this use case are:

· The shared RAN shall be able to generate wholesale usage information identifiable per each Participating Operator; e.g. characterized by such parameters as data volume, QoS level supported, location, time.

· The wholesale usage information of any specific Participating Operator’s subscribers may be independently available (i.e. directly from the RAN elements) to that Participating Operator, to allow verification of wholesale charges & onward charging.  

· The Hosting RAN Provider shall be able to check and filter any wholesale usage information sent from the RAN

From above there are 3 points to be discussed:

1. Is it the RAN node (BSC/RNC/eNB) or CN (MSC/SGSN/MME) node to distinguish and generate different POs’ resource usage and record charging information? 
2. Is it the RAN node or CN node to forward those charging information to charging system?

3. How can charging system distinguish resource usage for each PO in HP? 
For answering the above questions, there may be two kind of charging architecture as follows: 
Architecture 1: RAN node (BSC/RNC/eNB) collects charging information, and forwards it to charging system. See details as follows:
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Figure 1: Shared eNB/RNC/BSC report charging information
The shared RAN (HP RAN) node collects and generates corresponding charging informatoin when detecting UE HO-in/-out or access request/reselect PO RAN node.
Architecture 2: CN nodes (MSC/SGSN/MME) collect charging information, while the shared RAN node shall report necessary charging information (raw data) to CN nodes via Iu/S1 interface. See details as follows:
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Figure 2: The shared eNB/RNC/BSC report charging informatoin via Iu/S1 interface

CN nodes (MSC/SGSN/MME) collect the charging information from each UE session/events, and forwards charging information to corresponding PO charging system via existed Rf/Ro.
4
Detailed proposal

Discusss the above questions and accept the study item raised by S5-130969.
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