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This contribution describes a use case on load balancing between two or more cells in an area covered by LTE that is shared among several PLMNs. Load balancing takes into account agreed shares of RAN resources (e.g. cell capacity) of the individual PLMNs. 
It is suggested that the use case is included into TR 22.852
4.2
Scenario and Use Case 1
(Load balancing among shared LTE cells)

4.2.1      Description

This use case describes the situation of load balancing among two or more cells in an area covered by LTE that is shared among several PLMNs.

For simplicity only a situation is described here where just two overlapping LTE cells (A and B), that allow RAN sharing, are shared among three PLMNs. The two cells are operated by a Hosting RAN Provider who enabled sharing of radio resources with PLMNs of three Hosting Operators (1, 2 and 3). The agreed shares might be different per Hosting Operator. 

Load balancing may occur between the two cells for smoothing out their usage. Load balancing, depending on radio conditions of individual UEs under coverage of both cells, needs to take into account agreed shares of RAN resources of PLMNs 1, 2 and 3. 
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4.2.2      Pre-conditions

Two overlapping LTE cells (A and B) that allow RAN sharing are operated by a Hosting RAN Provider. 

Radio conditions for some of the UE’s from Participating Operators that are under coverage of both cells allow handover from one cell to the other.

The Hosting RAN Provider enabled sharing of radio resources with three Hosting Operators (1, 2 and 3). The Hosting RAN Provider has individual agreements with each of the Hosting Operators on allowed usage of radio resources (e.g. cell capacity) of the shared cells by their PLMNs.

Agreed usage of RAN resources:

· PLMN 1 is allowed to use 40 % of cell capacity.

· PLMN 2 is allowed to use 40 % of cell capacity.
· PLMN 3 is allowed to use 20 % of cell capacity.

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

· Cell A is 50 % loaded

· 40 % used by PLMN 1

· 10 % used by PLMN 2

·   0 % used by PLMN 3

· Cell B is 90 % loaded

· 30 % used by PLMN 1

· 40 % used by PLMN 2

· 20 % used by PLMN 3

4.2.3      Service Flows

1. A large number of people (subscribers of PLMNs 1, 2 and 3) have moved into coverage of cell B. Cell B’s capacity is becoming used up to 90 %, while cell A’s capacity is just used to 50 %. The Hosting Operators of all 3 PLMNs want to accommodate traffic for as many of their customers as possible in both cells. In order to relieve load from cell B some UEs, that are also under coverage of cell A, need to be moved to cell A. However that should happen only with UEs of PLMNs 2 and 3 since PLMN 1 has exhausted its 40% capacity share in both cells. On the contrary, some UEs from PLMN 1 should even be moved from cell A to cell B to even out usage.

2. Information about the total load status of both cells as well as on current usage by the individual PLMNs is exchanged with the Hosting RAN Provider and based on policies of the Hosting RAN Provider cell B is instructed:

· to stimulate handover of UEs of PLMN 2 towards cell A until the optimal load balance (25% in cell A and 25% in cell B) has been reached.

· to stimulate handover of UEs of PLMN 3 towards cell A until the optimal load balance (10% in cell A and 10% in cell B) has been reached.

while cell A is instructed:

· to stimulate handover of UEs of PLMN 1 towards cell B until the optimal load balance (35% in cell A and 35% in cell B) has been reached.
The stimulation of handover needs to take into account cell topologies and needs to avoid potential negative ping-pong effects.

3. Load balancing actions are executed (UEs of PLMNs 2 and 3 are handed over to cell A, UEs of PLMN 1 are handed over to cell B) 

4. Information about the total load status of both cells as well as on usage by the individual PLMNs before and after load balancing actions is logged by the Hosting RAN Provider. This provides evidence of the Hosting RAN Provider fulfilling the individual agreements on usage of radio resources with the operators of all three PLMNs.
4.2.4      Post-conditions

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

· Both, Cell A and B are 70 % loaded

· 35 % used by PLMN 1

· 25 % used by PLMN 2

· 10 % used by PLMN 3

Log files exist with the Hosting RAN Provider on total load status of both cells as well as on usage by the individual PLMNs before and after load balancing.
4.2.5      Requirements

· Based on policies of the Hosting RAN Provider the 3GPP System shall support dynamic load balancing in a shared RAN, optimizing resource usage for each of the sharing operators while respecting the agreed shares of RAN resources (e.g. cell capacity).
5
Considerations

Text to be provided.

5.2
Considerations on network evolution/rollout

Text to be provided.

5.3
Considerations on security

Text to be provided.

5.4
Difference with pre-Release 12  RAN sharing specification 


Load balancing among shared LTE cells:

In pre-Rel-12 load balancing between cells does not take into account the allowed percentage of shared RAN resources per PLMN of each Hosting Operator. Thus the number of UEs from each Hosting Operator that move from the more congested cell towards the less congested cell will be roughly proportional the total number of UEs from the PLMN of each Hosting Operator in that cell. This could result in a situation where one Hosting Operator exceeds its share of RAN resources in a cell (e.g. in the example in use case 1 UEs of PLMN 1 would move from cell B to cell A, exceeding the allowed 40% share in cell A)
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