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1
Introduction
Definitions and down-selection of cases for RAN resource management in RAN sharing deployments where discussed at RAN3#67 and further in email discussion. In this paper we look further at the specification impact for the RAN resource management.
2
Discussion
The following cases, copied or derived from TS 22.101 and TR 36.856, were discussed on the email:

Case a) static allocation, i.e. guaranteeing a minimum allocation and limiting to a maximum allocation, 
Case b) static allocation for a specified period of time and/or specific cells/sectors, 
Case c) first UE come first UE served allocation. 
Case d) first UE come first UE served allocation, namely an equal access by sharing operators to available resources in the cell. 
-  per PLMN resource limitation, taking place when the cell reaches an overloaded status, may be enforced. 
Case e) first UE come first UE served allocation, namely an equal access by sharing operators to available resources in the cell. 
-  per PLMN resource limitation, taking place when the cell reaches an overloaded status, shall be enforced. 
During the discussion a participating operator provided a proposal which in our understanding is based on mainly two elements:

· Admission control at bearer setup and mobility applies the "first come first served" (FCFS) principle in uncongested as well as congested state
· Data volume monitoring per operator ensures a fair expense sharing 

In our understanding other elements could also be part of the sharing contract, e.g. limitation of throughput for non-GBR bearers to avoid "greediness" during congestion. Some participants therefore saw FCFS (case c) as a simple approach having the advantage of a souple resource management minimizing rejection of UEs during access control. This doesn't prevent implementation based mechanisms, e.g. involving admission control or based on throttling of certain services for the PLMNs having exceeded their quotas in overload situation.
Going in the same direction, it has also been argued during RAN3#87 that standards support would only bring  plmn aware  load balancing during intra-frequency mobility but this actually would lead to decisions that are not optimal from a radio perspective, and hence would not fulfil the requirement in the following note in TS 22.101:
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This leads us to a first conclusion that enhancement of Resource Status Reporting to report load per PLMN is not needed for intra-frequency mobility.
Proposal 1: Enhancement of Resource Status Reporting to report load per PLMN is not needed for intra-frequency mobility.

On the other side, in the inter-frequency mobility case where each target carrier alone ensures coverage, radio condition will not be a criterion to select the target carrier. Let's take the following example: 

· hetnet shared between operators A and B, where the UE is initially served by operator A on a macro cell (f1)

· the UE enters small cell coverage using dedicated carriers f2, f3

· all carriers f1, f2 and f3 are highly loaded, but operator A dominates the traffic on f2, while the operators have similar load on f3
In this case we see the following alternatives:

Case 1: intra-eNB mechanism to equilibrate the load of the operators between the frequencies;

Case 2: colocalized neighbour eNBs (in the example above the macro cell on f1) receives load information per PLMN, and uses this information to select the inter-frequency target cell with lowest load for the given operator: in cases where different small eNBs transmit on f2 and f3 and both f2 and f3 are congested, the implementation dependent mechanisms may not suffice to enforce the quota but instead neighbour eNBs (in the example above the macro cell on f1) receives load information per PLMN, and can use this information to select the inter-frequency target cell with lowest load for the given operator
Case 3: in cases where the same eNB broadcasts on f2 and f3, the target eNB may override the target cell selected by the source eNB, and in this case the target eNB may use PLMN load distribution as criterion for the target cell selection;

Case 4: no need to optimize for in such case where all cells are highly loaded anyway.

It therefore seems that for the inter-frequency scenario, load reporting enhancement per PLMN may be needed for case 2 unless RAN3 decides to not support it.
Proposal 2: RAN3 to discuss whether case 2 relative to colocalized eNBs represents an inter-frequency scenario that should be covered by standard enhancements (Resource Status Reporting to report load per PLMN). 
3
Conclusion
We have provided the following observations relative to potential enhancement of Resource Status Reporting to handle inter-PLMN load balancing:
Proposal 1: Enhancement of Resource Status Reporting to report load per PLMN is not needed for intra-frequency mobility.

Proposal 2: RAN3 to discuss whether case 2 relative to colocalized eNBs represents an inter-frequency scenario that should be covered by standard enhancements (Resource Status Reporting to report load per PLMN). 













Note: 	Load balancing capabilities are expected to take into account the allocation of resources to each Participating Operator and the load level for each Participating Operator to the extent possible, so that the principal objective to maximize throughput is not impacted.
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