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1. 
Introduction 

The baseline architecture supports radio access network sharing by means of 2 basic configurations: the Gateway Core Network (GWCN) configuration and the Multi-Operator Core Network (MOCN) configuration (see [1]). At Initial Access the UE selects one of the broadcasted core network operators. In the GWCN configuration, this is transparent to the RNC, in the MOCN configuration, the core network node of the selected core network operator is selected by means of the Intra Domain Connection of RAN nodes to Multiple CN nodes mechanism. In the following sections the concept of a MOCN-like configuration is explained for SAE/LTE. 

2.  
Radio Access Network sharing for SAE/LTE 

2.1 
Concept

Radio Access Network sharing enables several core network operators to share E-UTRAN resources. Typically, shared E-UTRAN resources are controlled by the operator which ”owns” the resources and hence makes the resources available to other operators. As the Gateway Core Network (GWCN) configuration can be regarded as a special case of normal UE roaming only the Multi Operator Core Network (MOCN) configuration is considered. 

2.2 
Network selection

Radio Access Network sharing is an agreement between operators and should be transparent to the user as far as possible. Therefore UEs receive in each cell of the shared radio access network within the broadcast system information (step 1 in figure) a list of available core network operators (i.e. a list of PLMN IDs). This enables UE based network selection. 

The following figure depicts the basic network selection mechanism at attach for a MOCN configuration.
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Figure 1: Network sharing: Initial Attach in a MOCN configuration

In SAE/LTE all UEs are assumed to be capable of reading multiple PLMN Id’s from the system broadcast (step 2 in figure 1) and to be able to indicated the selected PLMN to the radio access network (step 3 & 4). 

The E-UTRAN selects one of the MMEs of the selected operator (step 5) and sends the ATTACH REQUEST to it (step 6). The selection of an MME by the E-UTRAN is a deterministic function once the UE is able to provide valid MME addressing information based on a valid UE identity.

The MME determines whether the UE is allowed to roam within the selected operator’s network (step 7) and informs the UE with ATTACH ACCEPT/REJECT. In case of successful attach a temporary UE identity is allocated with which the UE can be accessed via CN paging and can make itself known to the MME holding the UE context.

2.3 
MME functionality

The MME hosting the MM context of the UE is unambiguously accessible via the temporary UE identifier allocated at attach or area update. The value range allocated by a specific MME has to be pre-configured in order to avoid addressing conflicts among MMEs during paging and UE initiated signalling activities. 

Further, the MME evaluates whether roaming and area restrictions should be applied and informs the UE accordingly. 

2.4 
MME Addressing

A routing mechanism needs to be defined in E-UTRAN (and EPC) nodes. This routing mechanism may be based on a numbering-subspace in the temporary UE id (like the NRI – Network Resource Identifier/IDNNS – Intra Domain NAS Node Selector for Iu-flex) which has to be configured in a co-ordinated way by O&M among the affected nodes which enables the routing of initiating NAS messages to the CN node keeping the relevant contexts. Within shared networks the coordinated NRI guarantees that the correct UE responds to paging requests. 

2.5
Provision of UE specific roaming restriction information to E-UTRAN

The MME is informed during tracking area update about the current tracking area of the UE. E-UTRAN has to utilize information from the MME regarding roaming & area restrictions for shared networks, details in [R3-061813]. 
3
Proposal

It is proposed to agree on the principles introduced in section 2 of this paper and to capture in TS 36.300.

10.1.X
Radio Access Network Sharing for E-UTRAN
E-UTRAN shall support radio access network sharing based on support for multi-to-multi relationship between E-UTRAN nodes and EPC nodes (S1-flex). 

If the E-UTRAN is shared by multiple operators respective system information is broadcasted in each cell of the E-UTRAN containing multiple PLMN-id’s (one PLMN-id for each sharing operator).
The UE shall be able to read multiple PLMN-id’s, to select one of the PLMN-id’s and to indicate the selected PLMN-id to the E-UTRAN whenever it contacts the EPC. The E-UTRAN shall select the proper EPC node based on the PLMN-id indicated by the UE. Once attached to an EPC node, the E-UTRAN selects the EPC node based on routing information contained in the temporary UE id allocated by the EPC.
The E-UTRAN shall ensure that mobility of the UE in LTE_ACTIVE obeys roaming restrictions imposed by shared radio access network configurations.
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