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1. Introduction 

The baseline architecture supports network sharing by means of the Intra Domain Connection of RAN nodes to Multiple CN nodes mechanism, i.e. RAN infrastructure can be utilised by several operators. In the following sections the concept for SAE/LTE is explained. 
2.  Network sharing for SAE/LTE
2.1 Concept

Network sharing enables several core network operators to share common E-UTRAN resources. Typically those “E-UTRAN resources” are controlled by one operator that makes the resources available to other operators. As the Gateway Core Network (GWCN) scenario can be regarded as a special case of normal UE roaming only the Multi Operator Core Network (MOCN) scenario is considered. 

2.2 Network selection

Network sharing is an agreement between operators and should be transparent to the user as far as possible. Therefore network-sharing supporting UEs receive in each cell in shared network in the broadcast system information a list of available core network operators. This enables a network selection either manually based on user’s selection or automatically performed by the UE based on predefined settings. The network name stored in the UE associated to the PLMN ID is displayed on the UE. 
Note: It is assumed that UEs supporting SAE/LTE are network sharing supporting UEs. Therefore re-direction mechanisms similar to those defined for the base-line architecture for non-supporting UEs will not be needed in SAE/LTE. 

The UE doesn’t change the selected CN operator as long as the CN operator is available to serve UE’s location or the network selection procedure doesn’t cause a re-selection (TS 23.122).

To offer the possibility to attach to the same core network operator as previously, the UE may use information stored on the SIM/USIM.

2.3 MME functionality

The MM-entity is informed during tracking area update (RAN node indicates TA changes to the UE, which triggers tracking area update) about the current tracking area in LTE​_ACTIVE state. With the current tracking area the allowed neighboring tracking areas and PLMNs for handover in LTE_ACTIVE are utilized by the MME, especially in shared networks.

Note: This allowed tracking area concept is similar to the Rel-6 concept related to the shared network area information, which is a pre-configured table of allowed location areas in the shared network. To avoid huge mapping tables the allowed tracking areas are processed in the MM-entity only for neighboring tracking areas and not for the whole shared network area.  
In case of a shared MME/UPE (the roaming restrictions should not lead to service restrictions. Whether the UE roams in the Home- or Visited network is resolved by the HLR, accessing the MME/UPE or shared MME/UPE, allocating a number. A shared MME/UPE has multiple numbers allocated from different HLRs. 
Each MME has its own TMSI value range, which is pre-configured to ensure unique UEs in a tracking area. Consequently the assigned NRI is also unique then. 

As shown in step 5 in the MOCN scenario (figure below) the Accept/Deny function applies. Based on the roaming and area restrictions kept in the MME the UE is accepted or denied as described in document R2-052910 (Roaming/Area Restrictions for LTE). 
2.4 Routing/Identifier

A routing mechanism needs to be defined in RAN and CN nodes based on a numbering-subspace in the TMSI (NRI – Network Resource Identifier/IDNNS – Intra Domain NAS Node Selector) 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 Example for network selection
The following figure shows a network selection by a supporting UE in a MOCN scenario.
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1. System information including the PLMN list is broadcasted to the UE. 
2. UE decodes the system information to get the PLMN candidates.

3. The UE performs network selection among the available PLMNs.
4. The UE selection of the network operator is sent to the E-UTRAN; the RAN sends the initial UE message including the ATTACH REQUEST to the MME of the selected network operator. 

5. The MME determines whether the UE is allowed using the Accept/deny function. 
6. The MME responds with ATTACH/REJECT message back to the UE. In case an ACCEPT message the TMSI is allocated and provided to the UE. In the unsuccessful case the REJECT message includes the reason why the UE was denied in the current tracking area.
3
Proposal

It is proposed to agree on the principles introduced in section 2 of this paper and to capture the outcome of the discussion in the appropriate RAN3 TR R3-018 and to liaise to SA2 including a text proposal for the TR 23.882.
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