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1   Introduction

At RAN3#74 meeting, the discussion paper [1] caused a heated discussion. After the discussion, according to the chairman’s minutes [2], it requires to make the scenarios supported for network sharing clear. Therefore, based on the requirement of shared carrier and dedicated carrier in current network deployment, this contribution lists possible network sharing scenarios again. Then this contribution analyzes the issue of PLMN ID to be included in the Global eNB ID for these mentioned network sharing scenarios, and finally proposes a way forward.
2   Discussion
The network sharing architecture, no matter the Gateway Core Network (GWCN) or Multi-Operator Core Network (MOCN), allows different core network operators to share a radio access network. According to the description in TS23.251, the operators do not only share the radio network elements, but may also share the radio resources themselves [3]. It means that except the eNB, the carrier resources in an eNB may be shared by core network operators. 
In network sharing, the carrier resource can be classified into shared carrier and dedicated carrier. The shared carrier is that one carrier in an eNB is shared by multiple core network operators. The dedicated carrier is that one carrier in an eNB is only provided to be exclusively used for a particular operator. For the operator, there is requirement of the dedicated carrier in the network sharing. As far as we know, the dedicated carrier is very popular in UMTS network sharing, and it has been used by many operators for business purpose. 
Assume a specific scenario that the operator1 with PLMN ID1 purchases an eNB and then rent the eNB to operator2 with PLMN ID2 and operator3 with PLMN ID3, i.e. the eNB is shared by the operator1, operator2 and operator3. A carrier is regarded as the equivalent concept of a cell. So, according to the shared carrier and dedicated carrier described above, there are the following three possible scenarios under the eNB. 
Scenario 1: Some of the cells are shared by operators, and some of the cells are dedicated for specific operators. 

Assume that there are three cells in the eNB. Cell1 is only used by operator1, cell2 is dedicated for operator2, and cell3 is shared by operator1 and operator3, as shown in the Figure 1.
Scenario 2: Each cell is used exclusively by different core network operator.

In Figure 2, cell1, cell2 and cell3 are rent to operator1, operator2 and operator3 for their respective use. 
Scenario 3: All cells are shared by the multiple core network operators.

Both cell1 and cell2 are shared by operator1 and operator2, but cell3 is shared by operator2 and operator3, as illustrated in Figure 3.
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    Figure 2: Scenario 2
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Figure 3: Scenario 3


According to TS36.300 [4], the same PLMN ID i.e. the first one in the broadcasted PLMN ID list (Primary PLMN ID) should be included in Global eNB ID and ECGI. But in the scenario 1, 2 and 3, it does not know which PLMN ID should be selected in the Global eNB ID. If different PLMN IDs are filled in the Global eNB ID and ECGI, this will result in network elements having no idea which eNB the cell belongs to. Some important procedures, such as ANR and handover, will thus are affected. 

Proposal: RAN3 is kindly asked to clarify whether scenario 1, scenario 2 and scenario 3 are supported in network sharing. If not support, it proposes RAN3 to restrict these scenarios in the specification. If support, it is proposed RAN3 to determine which PLMN ID should be included in the Global eNB ID and ECGI. 
3   Conclusion

Based on the discussion above, it suggests RAN3 taking the following proposal into account: 
Proposal: RAN3 is kindly asked to clarify whether scenario 1, scenario 2 and scenario 3 are supported in network sharing. If not support, it proposes RAN3 to restrict these scenarios in the specification. If support, it is proposed RAN3 to determine which PLMN ID should be included in the Global eNB ID and ECGI. 
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