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This contribution describes a use case on load balancing in a shared area.
It is suggested that the use case is included into TR 22.852
4.2
Scenario and Use Case X
(Load balancing in shared RAN)
4.2.1      Description

This use case describes the situation of a certain shared coverage area consisting of several cells, which are shared by multiple operators. The agreed shares are predefined among these operators. In this case Load balancing between these cells needs to take the network sharing ratio per operator into account. 
4.2.2      Pre-conditions

Two neighboring cells (A and B) are shared by Operator 1 and 2.
Two neighboring cells (C and D) are shared by Operator 1 and 2.
Cell A and B does not overlap with Cell C and D.
Agreed usage of RAN resources:
· Operator 1 is allowed to use 30% of cell capacity of A and B, and Operator 2 is allowed to use 70 % of cell capacity of A and B.
· Operator 1 is allowed to use 30% of cell capacity of C and D, and Operator 2 is allowed to use 70 % of cell capacity of C and D.

Load status of cells and usage per PLMN prior to load balancing:

· Cell A is 40 % loaded (60% spare)
· 31 % used by Operator 1

· 9 % used by Operator 2

· Cell B is 50 % loaded (50% spare)
· 20 % used by Operator 1

· 30 % used by Operator 2
· Cell C is 90% loaded (10% spare)
· 31% used by Operator 1
· 59% used by Operator 2
· Cell D is 30% loaded (70% spare)
· 10% used by Operator 1
· 20% used by Operator 2
4.2.3      Service Flows

1. Although the ratio of Operator 1 exceeds 30% in cell A, the whole load of Cell A is very light. In addition the total percentage used by Operator 1 in Cell A and B does not exceed 30%. The 1% additional radio resource usage of operator 1 exceeding his guaranteed use of 30% cell capacity in Cell A is allowed and will not trigger Operator 1’s load balancing towards Cell B. In other words, when Cell A is lightly loaded, even though  Operator 1’s usage exceeds his guaranteed cell capacity, load balancing towards Cell B is not necessary. This is mainly to avoid unnecessary load balancing behaviour, e.g. handover Operator 1’s subscribers from Cell A to Cell B would result in more risks on network performance, e.g. increasing call drop rate or handover failures.
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Figure x

2. In case of Cell C and D, not only does the ratio of Operator 1 exceed 30% but also the overall Cell C load is very high (figure x). Load balancing has to be triggered to offload Cell C’s traffic to Cell D by exchanging cell load information between these affected cells:
Since Operator 1 exceeds the ratio of predefined usage ratio, traffic from Operator 1 would be handed over to Cell D, until the maximal usage limit of operator 1 has been reached. After that, traffic from Operator 1 and Operator 2 will be offloaded to Cell D to achieve further load balancing between the cells while trying to keep usage ratio of both operators proportional to their relative shares.
4.2.4      Post-conditions

Load status of cells and usage per PLMN after load balancing (under optimal conditions):

· Cell A is 40 % loaded

· 31 % used by Operator 1

·  9 % used by Operator 2

· Cell B is 50 % loaded

· 20 % used by Operator 1

· 30 % used by Operator 2
· Cell C is 60% loaded
· 19% used by Operator 1
· 41% used by Operator 2
· Cell D is 60% loaded
· 22% used by Operator 1
· 38% used by Operator 2
4.2.5      Requirements

· The System shall be able to support load balancing within a shared RAN while respecting the agreed shares of RAN resources based on the whole cell load level and the load level for each operator.
· When load levels, defined by the Hosting RAN Provider, of individual cells are exceeded the 3GPP System shall be able to enforce agreed maximal usage limits of each Sharing Operator and to reduce the total load of the cell by e.g. preferably handing over UEs to neighbouring cells if possible.
· 
5
Considerations

5.4
Difference with pre-Release 12 RAN sharing specification 

In pre-Rel-12 load balancing between cells does not take into account the percentage of shared RAN resources for each operator and the whole cell load together. Thus it remains unclear when to trigger load balancing and how to balance traffic between cells for each operator.
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