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1. Introduction

The Rel. 6 Network Sharing functionality reduces complexity and coordination effort between operators in deploying and operating shared networks. One of the major advantages compared to already feasible sharing solutions based on national roaming is the ability in Rel.6 Network Sharing scenarios, to provide subscriber access to their preferred CN. Thus charging for subscribers can be done in the CN the subscriber is connected to, and all IT related post-processes of subscriber charging data remain unchanged for the CN operator. 

On the other hand, while there is no need for per-subscriber or per-bearer charging in the RAN, there has to be a minimum of functionality in the RAN to support inter-operator accounting between the RAN operator and the CN operator(s). Taking into account parameters like Eb/No, power consumption or other UE measurement based parameters for inter-operator accounting would add significant additional processing load to RAN nodes. Applying current inter-operator accounting methods with some enhancements seems to be a pragmatic way to establish an adequate inter-operator accounting for Network Sharing. It should be left to stage 3 to determine what parameters describing the RAN usage are necessary to support the inter-operator charging and accounting in a shared network.

2. Proposal

Replace section 6.1 ff in TR 23.851 V1.1.0 by the proposed text below.

6.1 Inter-operator accounting

This clause describes how the operators of the shared CN and the shared RAN may reach settlements on mutual charges between each others, based on the assumptions that

· operators sharing CN nodes have to agree on each operator’s share of the CN cost based on the amount of CN resources used;

· operators offering a shared RAN will collect charges from the CN operators based on RAN resources used by the respective CN.

6.1.1 Inter-operator accounting in case of GWCN

There are two requirements in this case.

· inter-operator accounting between the operators sharing the CN node, where it is necessary to distinguish the share of usage of the shared CN node(s) between the operators,
· inter-operator accounting between the RAN operator and the CN operators, where it is necessary that each CN operator captures his usage of the shared RAN, and the RAN operator captures the usage of each CN of the shared RAN.

For the first case, it is sufficient that the CN node can generate CDRs per CN operator sharing the node. To this end, the existing CDR types (as specified in 3GPP TS 32.250 (CS) and 32.251 (GPRS)) should be enhanced by an indication of the CN operator. It will be up to operator discretion whether all CDRs are distributed to all operators or to a clearing house that will apply accounting procedures established for international and national roaming.

In the second case above, both the CN node and the RAN must count each other’s usage share. The shared RNS should therefore be capable of generating relevant accounting information allowing the RAN operator to correctly charge the core network operator(s) for their share of  the RAN usage.

In order for the CN to be able to discriminate between the use of different RANs (e.g. between shared and non-shared RAN, or between shared RANs from different operators), the CDRs should be enhanced by an indication of the RAN used. Also, the RAN needs to be aware of the CN identity per RAB. It is up to stage 3 specifications to determine whether the core network can derive this information internally (e.g. from the used interface), or whether an explicit notification on the Iu interface is necessary.

6.1.2 Inter-operator accounting in case of MOCN

In this scenario, there is only a need for inter-operator accounting between the CN operator(s) and the RAN operator. This can be achieved by the functionality described for the second case in clause 6.1.1 above.

6.2 End customer charging

End users should be correctly charged in a shared network. As described above, the charging system of the shared network should be able to separate the charging information generated by shared MSC/SGSN and send it to the correct CN operator. The existing CDR types (as specified in 3GPP TS 32.250 (CS) and 32.251 (GPRS)) should therefore be enhanced by an indication of the CN operator
Generally, the use of a shared network should not have any impact on the end user bill. However, if an operator is to levy different charges based on whether their customers have used shared RANs or CNs, they may do so using the extended CDR functionality described in clause 6.1.1 above.
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