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1. Introduction

The stage2 work on network sharing in TR 23.851 was approved at TSG SA #23. A stage2 TS 23.251 has been created in SA2 and will be send for approval to TSG SA #24.

Network sharing as described in TR 23.851 presents two different scenarios GWCN (Gateway core network) and MOCN (Multi-operator core network). The GWCN architecture represents an evolutionary path to existing pre Rel-6 mechansims, which is currently being used by some operators to implement network sharing. The purpose of this paper is to describe the initial network selection and indication of the selected PLMN for Rel-6 UEs in GWCN. In the GWCN the operators share parts of the core network in addition to the shared radio access network, see the figure 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.

2. Discussion

Each cell in a Rel-6 shared RAN will broadcast system information concerning available core network operators in shared network (“multiple PLMNs”). The Rel-6 UEs will be able to read and decode this information and can thus find out the core networks available behind the shared RAN.  The UE will then take the core network operators indicated in the broadcast system information as individual networks together with all other available PLMNs as candidates for network selection.

The multiple PLMN information (i.e. different PLMN-ids correspond to the different shared network operators and their core networks) will be broadcast in addition to the PLMN-id already broadcast in pre Rel-6 broadcast system information. 

3. Indication of selected PLMN to RAN

The multiple PLMNs information will be broadcasted over the broadcast channel (BCH) in broadcast system information. The Rel-6 UEs will then consider all the multiple PLMN-ids as available for PLMN selection, and indicate the selected PLMN to the RNC in an optional IE included with the RRC Initial Direct Transfer message. This information is then relayed to the CN by RNC in Initial UE Message simultaneously setting up a signaling connection over Iu.

4. Indication of selected PLMN to CN

When network sharing exists the RNC will be aware of the GWCN scenario and will receive the information about the selected PLMN derived from the multiple PLMNs broadcast in system information in Initial Direct Transfer message. If this information is available, the RNC will need to signal this to the shared core network. Hence we propose that the selected PLMN information should be communicated to the shared CN node in a new IE called “Selected CN Operator ID” in the Initial UE Message over RANAP.

Upon receipt of the Initial UE Message, the shared CN node checks if the IE containing the selected CN operator information is available. If this IE is present, the shared CN will need to store the information about the selected PLMN and use it e.g. for charging purposes, later traffic routing etc. to choose the corresponding gateway node belonging to the selected CN operator.      
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Figure 2: Network selection procedure in GWCN
1. The Rel-6 UE reads network sharing information available in the system information broadcast. This informs the UE of available core network operators in the shared network.

2. The RRC connection is established.

3. The UE sends the appropriate attach message to the network using an Initial Direct Transfer message in RRC signalling. The chosen core network operator is indicated in the IE “Selected CN Operator”. In this example, the UE was chosen core network operator B. 

4. The shared core network node uses the information in the IE “Selected CN operator” to perform appropriate registration procedures, e.g. check whether the UE is allowed to register or not. 

5. The appropriate attach accept/reject message is sent back to the UE from the shared core network node. 

5. CONCLUSion

Once the Rel-6 UE selected the preferred CN operator among the network sharing partners, it is necessary that the user’s selected PLMN (i.e. CN operator) is signaled to the shared core network node. Based on the discussion above, TeliaSonera proposes that a new optional IE  “Selected CN Operator” in the Initial UE Message over RANAP.

6. Proposal 

TeliaSonera kindly asks RAN3 to agree the attached CR in R3-040770.
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