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1. Introduction
Further to the discussion in [1] R3-140662 “Support of specific E-UTRAN Sharing requirements on ‘allocation of Shared E-UTRAN resources’”, we have found other issues with current RAN3 procedures in support of specific E-UTRAN Sharing requirements on “allocation of Shared E-UTRAN resources”. In this paper, we intend to elaborate on these issues and the impacts on RAN3 procedures. 
2.  Interoperability issue with the handover related causes 
The HANDOVER REQUEST message, in the handover preparation procedure, may include the cause information element of “Reduce Load in serving cell” or “Resource optimization Handover”; and the HANDOVER PREPARATION FAILURE message may include the rejection cause of “No radio resource available in target cell”. In RAN sharing scenarios, these causes may lead to different understandings:
· Understanding 1: the cause is referred to the whole cell. For example, the handover request is to reduce the load of the whole source cell, or to optimize the resource of the whole source cell. The handover is rejected due to no radio resource in the whole target cell.

· Understanding 2: the cause is referred to the portion of resource allocated a specific Participating Operator. For example, the handover request is to reduce the load of a specific operator in the source cell, or to optimize the resource for a specific operator in the source cell. The handover is rejected due to no radio resource available for a specific operator in the target cell.
Observation 1: In RAN sharing scenarios, the handover request cause of “Reduce Load in serving cell” or “Resource optimization Handover” and the handover rejection cause of “No radio resource available in target cell” may lead to different understandings, which would result in the incorrect handover behaviour.
To resolve this issue, a simple solution is to indicate whether the handover request cause of “Reduce Load in serving cell” or “Resource optimization Handover” and the handover rejection cause of “No radio resource available in target cell” is Participating Operator specific or cell specific. 

Proposal 1: RAN3 kindly consider the above interoperability issues for the handover request cause of “Reduce Load in serving cell” or “Resource optimization Handover” and the handover rejection cause of “No radio resource available in target cell”. 
3. Resource Status Reporting for ABS Status
As discussed in [1], a Participating Operator may have different sharing ratio in different cells. For example if an operator’s main interest is the basic coverage in HetNet scenario, the sharing ratio for this operator in some small cells may be small. As shown in Table 1, operator 1 is allowed to use 80% of cell capacity in macro cell A and 20% in small cell B; and operator 2 is allowed to use 20% of cell capacity in cell A and 80% in cell B. 

Table 1:Pre-defined shared ratio for each operator

	Cell
	Operator type
	Pre-defined Sharing Ratio 

	Cell A (Macro cell)
	Operator 1 
	80%

	
	Operator 2 
	20%

	Cell B (Small cell)
	Operator 1 
	20%

	
	Operator 2 
	80%


According to the current specification, the aggressor cell A assigns one ABS pattern to victim cell B with CRE. Although the CRE in cell B can improve the overall system throughput, not all operators can benefit from this arrangement. Obviously, the available resource in cell A is decreased because of ABS assignment. Furthermore, operator 1, with 80% share of macro Cell A, may share less benefit because its sharing ratio is 20% in small cell B. On the other hand, operator 2 may get more gain because its sharing ratio in cell B is 80%, which is more than its 20% share in cell A. Therefore, ABS resource usage in Cell B needs to be taken into account when calculating the actual load of each operator in cell A.
Observation 2: In RAN sharing scenarios, ABS resource usage in the victim cell needs to be taken into account when calculating the actual load of each operator in the aggressor cell.
In order to reasonably calculate the actual load of each operator in Cell A, Cell B should provide assistant information to cell A, e.g. ABS usage per operator. Then, Cell A can adjust the actual load of each operator and/or ABS assignment to Cell B. 
Proposal 2: RAN3 kindly consider the above issue for Resource Status Reporting for ABS Status. 
4. Conclusion
In this paper, we have analysed the potential issues with current RAN3 procedures in support of specific E-UTRAN Sharing requirements on “allocation of Shared E-UTRAN resources”.  It can be observed that

Observation 1: In RAN sharing scenarios, the handover request cause of “Reduce Load in serving cell” or “Resource optimization Handover” and the handover rejection cause of “No radio resource available in target cell” may lead to different understandings, which would result in the incorrect handover behaviour.

Observation 2: In RAN sharing scenarios, ABS resource usage in the victim cell needs to be taken into account when calculating the actual load of each operator in the aggressor cell.
It is therefore proposed that 

Proposal 1: RAN3 kindly consider the above interoperability issues for the handover request cause of “Reduce Load in serving cell” or “Resource optimization Handover” and the handover rejection cause of “No radio resource available in target cell”. 
Proposal 2: RAN3 kindly consider the above issue for Resource Status Reporting for ABS Status. 
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