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1. Introduction
The New WI RAN Aspects of RAN Sharing Enhancements for LTE[1] was agreed in RAN#65 meeting. In RAN3#88 meeting, WF document on this can be found in R3-151261.
2. Discussion
2.1 Requirement
Due to the long period and high cost for establishing a network, it is hard for a single operator to establish a network with complete coverage during a short period, and the business combination between operators requires network sharing. To satisfy the above requirements, the 3GPP develops the network sharing technology. This technology can be used for operators to share the access network section that is the largest part in the network investment to reduce the investment of the network, enhance the layout speed, and integrate the access network resources of different operators. The CAPEX saving is shown in Figure1.
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                                Figure1: CAPEX Saving of Network Sharing
As we can see in Figure2, there are kinds of network sharing strategies.
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Figure2: RAN Sharing Options
Here we focus on MOCN, especially for shared carrier, access network is operated by operator X, which can be any one of operator A, B, C, or can be a joint-stock subsidiary founded by A, B, and C. Operator A, B and C can save their investment by sharing the RAN by avoiding re-investment of different operators. Core networks are independent, which will not affect charging, network management and service supply of each other. The network architecture of MOCN is shown in Figure3. 
[image: image3.png]



Figure3: MOCN Network Architecture
Inside the access network, resource of eNB can be allocated among operators by certain strategy. System configuration is flexible, which means carrier frequency can be shared by multi-operator or can be independent without affecting each other.
Network sharing requirement is not only applied to Macro eNB, but also to small cells. We could image that in the dense small deployment, especially in the hetnet indoor case, the scenarios illustrated in [2] are typical and need to be solved. If we look at MOCN shared carrier option, which means that operators share the same carrier, which means the radio condition of one cell is the same to all the operators. Even for MOCN dedicated carrier option, the sharing operators operate different carrier, in dense small cell deployment scenario, there still has the possibility that UE will report some cadidate neighbouring cells with different carrier but with same level radio condition to eNB. Therefore, radio condition together with load information per PLMN of neighbours are important to select the proper HO/load balance target cell for UE.
Load balance among multiple PLMNs is to select an optimal cell for carrying a call. A cell, with lightest load among different cells which can ensure the UE’s service continuity and quality, is selected to establish the call when the load of the current cell is too high.
2.3 Solutions and Comparison
As discussed in last meeting, if some information on load per PLMN is exchanged among neighbour eNBs, the inter-eNB signalling and HO target selection enhancement need to be extended.
Here we would like to give the comparison between legacy solution and PLMN-based solution.

Solution 1: Inter-eNB Legacy Solution

· No specification impact is needed for this solution.
· It may lead to handover failure despite knowing that there is no spare capacity available, if the target cell keeps overloading for certain PLMN. 
· When neighbouring cells are congested, the source eNB could not select the best handover target cell without knowing per-PLMN load of neighbouring cells. 
· It will impact on the service satisfication of low priority UEs, and also could not guarantee the throughput requirement of those low priority UEs.
Solution 2: Per PLMN load exchange over X2 
· The PLMN ID List will be introduced in the Resource Status Reporting procedure
· Suitable for all scenarios, especially work well when resource limitations/quotas are applied to sharing nodes, and if neighbouring cells are congested, the source eNB can select the best handover target cell based on per-PLMN load of neighbouring cells.
· Adding per sharing operator load exchange would allow source eNB to select directly the HO/load balance target cell where UEs can be admitted.
· It can guarantee the service satisfication of low priority UEs, which means that it will select the proper HO/load balance target cell taking into account the spare capacity available per-PLMN in advance.
In general, when the signal measurement results from the UE and the whole CAC of the candidate HO target cells are at the same level, it is benefitial to consider per-PLMN load into account in order to select the proper HO/load balance target cell.
Proposal 1: Solution2 is preferred, which can help to improve mobility performance and load balance performance . Per PLMN load exchange needs to be supported. 
3. Conclusion
Here we provide the following observations and it is proposed to agree on the relative proposal.
Proposal 1: Solution2 is preferred, which can help to improve mobility performance and load balance performance . Per PLMN load exchange needs to be supported. 
The relative stage2/3 CRs are provided in [3][4].
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