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1   Introduction
The scenarios for ES compensation were discussed in RAN3#79 and in the following email discussion. In this document we discuss a few of the options available for solutions. 
2   Discussion
In this section, we try to identify the important aspects when defining the solution for ES compensation. The intention is to use this discussion as a starting point for further development and evaluation of the solutions.
2.1   Centralised or distributed CCO 
At the moment, the assumption is that the coverage and capacity optimization is located in OAM. The coverage is typically carefully planned and verified with drive tests. The benefit having CCO in OAM is that OAM may contain prediction tools, which would reduce the risk of modifying the coverage. Further, the MDT reporting, which can be used as a replacement to traditional drive tests, are reporting to TCE which belongs to OAM domain. 

Moving CCO from OAM to eNB would probably be very complicated. This may require new UE measurements, or at least some enhancements to distribute MDT measurements between eNBs. We would also need some decision mechanism between eNB to guarantee the stability of this optimization across different multi vendor eNBs. The benefit of using a distributed CCO is possibly that the eNB can react faster than OAM. The question is however if this benefit outweighs the uncertainty a distributed CCO may result in.
Proposal: Agree that CCO remains in OAM

2.2   Assignment of roles
Following the discussion above, if OAM is responsible for the coverage, it seems natural that OAM is also responsible for assigning the roles in non-overlapping ES. OAM could assign which eNB is compensating and which one is ES node. 

Proposal: Agree that OAM assigns the roles (ES/compensating cell)

2.3   Impact of coverage modifications

If the scheme of compensation is used for ES, the result on coverage is very similar to using AAS to merge/split cells. This will result in fairly frequent changes to the coverage which may cause deteriorated performance for the optimization algorithms in the neighbour cells.  This is discussed in [1]. Therefore, we believe that the same solution as discussed in [1] shall be applied to ES compensation. 

Proposal: Agree that some mechanism to inform neighbours of coverage changes are needed
2.4   Decision to switch off

One possibility is to let OAM control when to switch off an ES cell and compensate the coverage by modifying other cells. This is possible already today. The drawback of this method would be that OAM is most likely slower to react to load changes. Hence, the ES cell may be switched on for unnecessary long time in case OAM is used. 

Another method is to use the distributed scheme as used for ES release 10, where the decision to switch off a cell is performed in the eNB. After the switch off, the neighbour eNBs are informed. But unlike the ES in release 10, there are some additional steps to be performed before switching off a cell in the compensating scenario:

1. Trigger switch off
In this step, it is decided that it would be beneficial to switch off a certain cell. This decision can for example be based on local load.

2. Validate compensation
In this step, the ability for neighbour cells to compensate the cell about to switch off is validated. This may involve the compensating cell in order to take into account impacts on QoS for the UEs in that cell.
3. Execution
In this step, the ES cell is switched off and the compensating cells are modified to replace the coverage of the switched off cell.

These three steps could be performed in the same node, or in different nodes. If we for example assume that the decisions to switch off is performed in the eNB handling the cell that is switched off, and that the decision whether compensation is possible is performed in the eNB handling the compensating cell, a possible signalling sequence could be as follows:
1.
ES triggered in eNB A for cell A1
2 eNB A sends an inquiry to eNB B and eNB C whether they can compensate A1
3. eNB B responds that compensation is possible.

4. eNB A switch off cell A1, informs neighbours, and asks eNB B to compensate.
Proposal: We propose to evaluate the two methods: OAM or distributed switch off
2.5   Decision to switch on

In ES in Rel10 we defined a solution to switch on a neighbour cell. We believe that this solution can be re-used. It would also be possible to do this through OAM. But unlike the switch off decision, the impact of delay is more severe for the switch on command. This command is typically send when the coverage cell is close to its maximum capacity. Any delay in switching on the ES cell may cause QoS degradation (blocking) in the coverage cell. 
Proposal: Use the existing switch on command.
Note: In the discussion regarding switch off decisions, we propose to evaluate a switch off both by eNB and by OAM. For the switch on however, we believe that the eNB solution has a clear advantage as described above. Therefore, we believe that it would be good to evaluate the feasibility for a solution where the switching off is controlled by OAM and the switching on is controlled by the eNB.
3   Conclusion / Proposals
We propose that OAM is responsible for the coverage configuration and assignment of roles in ES compensation. We further propose tot reuse the mechanism for Rel10 for switching on an ES cell. But for the switch off decision, we propose to evaluate two solutions:
· Centralized (OAM) approach, where the decision to switch off one cell and compensate is controlled by OAM

· Distributed (eNB) approach, where the decision to switch off and compensate may be controlled by multiple eNBs
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