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Introduction

Network Sharing has become a very important feature of the 3GPP system because it allows operators to share investment costs. Already Rel-99 contains limited functionality, e.g. equivalent PLMNs, that makes the deployment of shared networks at least technically feasible within that release. Some further support was added in Rel-5 (i.e. selective handover, so called Shared Network Access Control function). However, even in Rel-5, Network Sharing is still restricted on the system in terms of network selection and rerouting in shared areas. 

Therefore SA1 has identified different network sharing scenarios and the service requirements for implementing network sharing in Rel-6. The service and user requirements that are to be fulfilled for efficient network sharing are collected in an approved TR22.951. The new requirements have been included in TS 22.011, TS 22.101, TS 22.115, TS 22.129 and have been approved by SA.
SA2 has been working with the architectural issues on this topic, and the stage 2 work on the architectural impacts is collected in TR 23.851, which is planned to be submitted for approval at SA#23. 

A work item for the stage 3 work in RAN (RP-030549) [4] has been approved at RAN#21. The working groups involved will be RAN2 and RAN3 with RAN2 as the responsible working group. 

The purpose of this paper is to discuss the impacts on CN aspect for network sharing based on the work already done by SA2 (and RAN2), and to ask CN1 to review a WI proposal for network sharing – stage 3 for Rel-6, which is to be presented at this meeting.

Discussion

Based on different network sharing scenarios identified by SA1, the following two scenarios (depicted in Figure 1) have been chosen by SA2 for further stage2 work.  The scenario (on the left side) is called MOCN (Multi Operator Core Network) scenario and the other (on the right side) is called GWCN (Gateway Core Network) sharing scenario.
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Figure 1: RAN sharing (left), and sharing both the RAN and the CN nodes directly connected to the RAN (right)

The general idea is as follows, though the details are for CN1 to decide: 

Rel-6 UEs will be informed about the existence of the available CN operators behind the shared UTRAN. This information will be broadcast over the broadcast control channel (BCCH) to the UE. (SA2 has concluded to broadcast multiple PLMN-IDs in the system broadcast information.) The Rel-6 UEs will then consider all the multiple PLMN-IDs as available for PLMN selection, and indicate the selected PLMN-ID to the RAN. In the MOCN scenario, the RAN will use the chosen PLMN-ID indication to route the initial NAS message to the correct CN node, while in the GWCN scenario the RAN needs to relay the chosen PLMN-ID indication to the shared CN node, which in turn can use it for routing. 

Pre Rel-6 UEs are not adapted to the Rel-6 solutions and will neither be able to read the multiple PLMN-IDs in the system broadcast information, nor indicate the selected PLMN. Rather they behave exactly as if the network was a dedicated network operated by one operator. The RAN can in many cases deduce the correct CN node (in MOCN scenario) and route the initial NAS message based on the IDNNS information provided by the UE. However, it should be noted that the sufficient IDNNS information is not always available. In this case the RAN has to select a CN node at random. The selected CN node retrieves the users IMSI (from UE or previous CN node) and may then find out that it does not have a roaming agreement with the users home PLMN. Subsequently this CN node rejects the users registration attempt with e.g. a cause “PLMN not allowed”. The rejection of the users registration request would prevent the user receiving services from other CN nodes connected to the RAN. Thus, a mechanism is needed to enable forwarding the registration request from the UE to other CN nodes of different operators without the involvement of the UE. If all CN nodes reject the users registration request, the registration reject message with an appropriate reject cause will be sent to the UE.

The CN work identified so far is to: 

· Review the possible impacts on the network selection procedures due to multiple PLMN broadcast 

· Review the CN behaviour due to rerouting            

· Consider relative share of inbound roamers in GWCN scenario

· Study the needs of inclusion of multiple PLMN information in the NAS system information elements 
Proposal

It is proposed for CN1 to review the working assumptions from SA2 and RAN2 as described above and also to review the work item sheet in N1-040096.
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