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Introduction

SA#23 approved the TR23.851 which has concluded that: 

· Network sharing information, i.e. available core network operators in the shared network, should be transmitted in broadcast system information.

· Network sharing supporting UEs should be able to indicate to the network which core network operator he wants to receive services from. 

· The UE behaviour for GWCN and MOCN should be the same. It should not be necessary to broadcast to the UE whether the shared network is a GWCN or a MOCN.

· The open issues are related to redirection and to Gs interface use in the MOCN architecture. 

Based on these conclusions, CN1 should be able to start considering any necessary work on the GWCN scenario. For the MOCN scenario, a decision on the redirection mechanism needs to be made in SA2 first. Transfer of the text in TR23.851 to TS23.251 has started and the TS23.251 is planned for approval at SA#24 in June.    

As defined in TR23.851, the GWCN sharing scenario (in case of the Iu interface) has the reference architecture in Figure 1 below. 
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Figure 1: The reference architecture for network sharing GWCN scenario.  Besides shared radio access 
network nodes, the core network operators also share core network nodes.

The GWCN architecture is a shared network architecture constrained by pre Rel-6 network functionality, where MSCs and SGSNs are also shared besides the radio access network.  It should be possible to use any enhanced Rel-6 network sharing functionality in this architecture since the GWCN scenario is the legacy shared network that operators have deployed using limited pre Rel-6 network functionality. 

In this document, we will use the following definitions for discussion: 

Common PLMN: The PLMN-id indicated in the system broadcast information as defined for conventional networks, which non-supporting UEs Understand as the serving operator. 

Core network operator: An operator that provides services to subscribers as one of multiple serving operators that share at least a radio access network. 

Non-supporting UE: A UE that does not support network sharing in the sense that it ignores the additional broadcast system information that is specific for network sharing.
Supporting UE: A UE that supports network sharing in the sense that it is able to select a core network operator as the serving operator within a shared network.

The contribution provides an overview on the indication of the chosen PLMN and the network selection issues in the GWCN scenario. 

Discussion

Each cell in the shared RAN shall broadcast information concerning available core network operators in a shared network in the broadcast system information. Together with multiple PLMN information, the common PLMN will also be broadcast for the non-supporting UE to register on the shared network. A supporting UE should decode the system broadcast information to find out what core networks are available behind the shared network, and then take the core network operators indicated in the broadcast system information as individual networks together with all conventional networks as candidates for the network selection. A supporting UE shall not consider the common PLMN as a candidate for network selection. Non-supporting UEs are not able to decode the multiple PLMN information in the system broadcast information and will therefore perform the network selection in which the common PLMN is a candidate. Then the non-supporting UE will register on the common PLMN and receive services from the common PLMN just as if the network is not a shared network. The network (i.e. the shared CN node) will distribute any user traffic based on either IMSI analysis for sharing operators own users or the agreement between sharing partners for inbound roamers. This traffic distribution mechanism can be left for implementation and needs not be specified in the standard.  
The discussion below will focus only on supporting UEs.

If the UE selects one of the multiple core network operators in the network selection procedure, the supporting UE should indicate to the network which core network operator he wants to receive services from. In the UE, the AS reports all available PLMNs to the NAS for network selection on request from the NAS or autonomously. The NAS will then perform the network selection according to the existing PLMN selection procedures in 23.122 and indicate the selected PLMN to the AS in the UE. At the initial registration to the network, the AS in the UE adds the information of the selected PLMN in the RRC message (e.g. the Initial Direct Transfer message) if the selected PLMN is one of the core network operators in the shared network, and sends the selected PLMN information to the RAN during the RRC connection setup. The RAN that is aware of the GWCN sharing scenario should read the information of the selected PLMN, if available, and include this information in a new IE in the RANAP message (e.g. the Initial UE Message) to be forwarded to the shared CN node. Upon receipt of the RANAP message, the shared CN node checks if the IE containing the selected PLMN information is available. If this IE is present, the shared CN node remembers the selected PLMN information for a registered UE and uses this information for later user traffic routing, i.e. to choose the corresponding gateway node belonging to the selected core network operator.      

It is our opinion that there are no changes needed in CN1 specifications for the UE to indicate the selected PLMN to the network. Any new IEs needed in the RRC message and the RANAP message and the handling of the new IEs are within RAN2 and RAN3 scope. On the network side, the shared CN node need to remember which core network operator has been selected by a supporting UE. The storing of the selected PLMN information in the network could be left for implementation and therefore need not be explicitly specified in CN1 specifications.     

Proposal

The intention of the document is to open the discussion on any changes needed from the CN point of view to support the GWCN network sharing architecture. Two issues, the network selection and the indication of the chosen PLMN by a supporting UE in the GWCN scenario, have been discussed. If the proposals outlined in the section of Discussion can be agreed upon in CN1, the following conclusions should be made regarding the two issues in the GWCN architecture:

· The same network selection procedure as in 23.122 is used in the network sharing architecture.

· No change is needed in CN1 specifications for supporting UEs to indicate the selected PLMN to the network.

· The shared CN node need to remember which core network operator a supporting UE has chosen for the purpose of user data routing and charging. The storing of the information of the selected PLMN in the network may be left for implementation.        
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