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1. Introduction
The New WI RAN Aspects of RAN Sharing Enhancements for LTE[1] was agreed in RAN#65 meeting. Here we give detail analysis and provide stage2 and stage3 proposals in the case of MLB enhancement in order to support network sharing.
2. Background
E-UTRA RAN sharing enhancement allows multiple operators to share a single E-UTRA RAN. The shared E-UTRAN resource allocation usually is provided by the Hosting Operator or negotiated by operators in advance. 
Current Mobility Settings Change procedure will be triggered on noticing of imbalance in terms of the overall load in two adjacent neighbor cells for UEs offloading. 
The following proposal was agreed in SI phase: 
In the case of MLB, it was widely accepted that load reporting among neighbouring Shared eNBs has to be per PLMN-ID granularity. Load balancing among Shared neighbour cells has to take current Load per PLMN ID and agreed quota per PLMN ID into consideration. Resource Status Update message should enhanced per-PLMN basis.
Furthermore, according to RP-141671, the X2 Resource Status reporting procedure shall be enhanced to support network sharing:

The objective of this work item is to make appropriate changes according to the study item conclusion as follows:
· Enhance relevant S1 overload procedure(s),

· Enhance X2 Resource Status reporting procedure,

· Introduce means to quantify and monitor data volume per PLMN and per QoS profile parameters (e.g. QCI).
Co-operation with other groups may be required in case some of the requirements would impact parts of the overall system which are out of scope of RAN3.
3. Discussion
Resource Status Reporting
In the case of RAN sharing enhancement, load reporting among neighbouring Shared eNBs has to be per PLMN-ID granularity.
For example, the load of PLMNA in Cell1 is highly overloaded, it is necessary for Cell1 to know the load status of neighbouring cells of neighbouring eNBs with PLMNA for load balancing. The eNB which Cell1 belongs to shall initiate the Resource Status Reporting Initiation procedure to the neighbouring eNBs and trigger the measurement report of the resource status sent by neighbouring eNBs in RESOURCE STATUS UPDATE message under PLMNA.
In order to complete RAN sharing enhancement solution, RESOURCE STATUS UPDATE message shall include PLMN list corresponding to the resource status report per cell. Furthermore, the Resource Status Reporting Initiation procedure shall be enhanced as well, which includes RESOURCE STATUS REQUEST message, RESOURCE STATUS RESPONSE message, RESOURCE STATUS FAILURE message.
Proposal 1: The RESOURCE STATUS UPDATE message should be enhanced per-PLMN basis and the Resource Status Reporting Initiation procedure should be enhanced as well.
Mobility Settings Change

In the case of performing mobility parameter negotiation between cell1 on eNB1 and cell2 on eNB2, we propose that only the result of mobility parameter negotiation needs to be refined. Whether the handover parameter setting is defined per UE or per cell depends on vendors’s implementation. It is difficult to detail the handover trigger setting per PLMN. Therefore, only when the mobility parameter negotiation between cells is failed due to network sharing reason, then the failure cause should be reported to the source side.
Usually the eNB1 can get broadcast PLMNs of serving cells of eNB2 via X2 interface. However, if the Primary PLMN of cell1 and the Primary PLMN of cell2 are different which means that they may managed by different operators and the network sharing strategy /policy of these two operators are different, then the automatic mobility parameter negotiation may be not admitted driven by operator’s self-interest. In this case if the cell1 doesn’t acknowledge this failure reason, it will retry to perform mobility parameter negotiation with the same cell2 endless which will result in unnecessary signalling load.
According to the above analysis, we propose that new failure cause value for network sharing reason should be added in the MOBILITY CHANGE FAILURE message, e.g. Negotiation not allowed, 
- Negotiation not allowed: The negotiation failed due to network sharing.
Propose 2:  The cause value in the MOBILITY CHANGE FAILURE message for mobility parameter negotiation failure case should be refined.
4. Conclusion
It is proposed to agree on the relative proposal and the corresponding CRs[2][3][4].
Proposal 1: The RESOURCE STATUS UPDATE message should be enhanced per-PLMN basis and the Resource Status Reporting Initiation procedure should be enhanced as well.
Propose 2:  The cause value in the MOBILITY CHANGE FAILURE message for mobility parameter negotiation failure case should be refined.
5. References

[1] RP-141671 New WI proposal: RAN Aspects of RAN Sharing Enhancements for LTE NEC
[2] R3-142401 CR Resource Status Report enhancement for TS36.300 ZTE
[2] R3-142402 CR Resource Status Report enhancement for TS36.423 ZTE
[3] R3-142403 CR Resource Status Reporting Initiation and Mobility Settings Change enhencement for TS36.423ZTE
1
2

