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1   Introduction

Network sharing for macro eNB has experienced a long time discussion in many 3GPP working groups. The contribution analyzes the issue of PLMN ID to be included in the Global eNB and ECGI from the point of view of a variety of possible network sharing cases. It then proposes RAN3 to first clarify the requirement for network sharing so that we can judge whether the three cases we mentioned in this contribution exist when network sharing is supported.
2   Discussion
A Global eNB ID is composed of a PLMN ID an eNB belongs to and an eNB ID, and it is designed to globally identify an eNB. While an E-UTRAN Cell Global Identifier (ECGI) is used to identify a cell globally. More specifically, an ECGI can indicate which PLMN and which eNB a cell belongs to. 
If the network sharing is not supported, the eNB is only used by one core network operator, so each cell under the eNB only broadcasts a unique PLMN ID in the SIB1. Therefore, there will be no trouble when determining the PLMN ID to be included in the Global eNB ID and ECGI. 
If the network sharing is supported, it allows different core network operators to use a shared radio access network no matter the reference architecture is Gateway Core Network (GWCN) or Multi-Operator Core Network (MOCN) [1]. Based on the description in [1], the operators do not only share the radio network elements, but may also share the radio resource themselves. That means, except the eNB, the carrier resources in an eNB may be shared multiple core network operators. However, it is possible that different carrier resources are only provided to be exclusively used for different particular operators. It assumes 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. As we know, a carrier is regarded as the equivalent concept of a cell. So under the eNB, the following three cases maybe exist.
Case 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. From Figure 1, cell1 is only used by operator1, cell2 is dedicated for operator2 and cell3 is shared by operator1 and operator3. 
Case 2: Individual 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. 
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            Figure 1: Case 1
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           Figure 2: Case 2 


Case 3: All cells are shared by the multiple core network operators.

Case 3a: Both cell1 and cell2 are shared by operator1 and operator2, but cell3 is shared by operator2 and operator3, as shown in Figure 3.
Case 3b: All three cells are shared by operator1, operator2 and operator3, as illustrated in Figure 4. 
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According to the current specification [2], 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. If it is case 3b, the PLMN ID1 is contained in Global eNB ID and ECGI. But if case 1, case 2 or case 3a appears, 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 case 1, case 2 and case 3a are possible exist in network sharing. If they exist, 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 case 1, case 2 and case 3a are possible exist in network sharing. If they exist, it is proposed RAN3 to determine which PLMN ID should be included in the Global eNB ID and ECGI. 
4   Reference

[1] 3GPP TS 23.251 v11.0.0 Network Sharing Architecture and functional description

[2] 3GPP TS 36.300 v10.4.0 E-UTRA and E-UTRAN Overall description Stage 2
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