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1. Introduction

In TR 36887 [1], it was agreed to use ABS subframes to guarantee the continuous service to RRC-Connected UEs for both single compensating eNB deployment scenario and multiple compensating eNBs deployment scenario. However, the text description of ABS solution could be enhanced.
In this paper, we discuss this solution and provide a TP.
2. Discussion
The current details of the discussed solution are as follows:
· Solution 3.4: Compensation cell expands its coverage before energy saving cell switches off. The co-channel interference is mitigated by configuring some ABS subframes for energy saving cells in the compensation cell. UEs served by ES cells can be handed over after or during compensation action.
The two transition scenarios in the LTE coverage layer energy saving are: 

· Transition from ES state - In this scenario, the compensating cells are reduced and the ES cells are switched on. UE should be moved from compensator to ES cell.
· Transition to ES state - In this scenario, the compensating cells are increased and the ES cells are switched off. UE should be moved from ES to compensator cell.

One proposed method to mitigate the impact on active users is to try to have a controlled transition phase where UEs can be handed over between the ES and compensating cell. A brief outline is as follows:

1. One new intra frequency cell is added to a certain geographical area - either the compensating cell that increases the coverage area or the ES cell that switch on. 
2. The UEs are handed over form the old to the new cell. 
3. The old cell is removed (either by the compensator cell decreasing the coverage or by the ES cell switching off).
In eICIC, ABS is configured in the aggressor cell to reduce the impact on the victim cell. This increases the area where UEs can be connected to the victim cell. But in the outlined scenarios, the two cells are interfering each other. And UEs should be moved form one cell to the other. Therefore, we believe that it would be beneficial to include the possibility to configure ABS subframes in both involved cells.
In Figure 1, we give a simple example. After the compensation cell increases its Tx power, the edge of the energy saving cell would be interfered by the compensation cell. Before handing over the UEs to the compensation cell, the UEs of energy saving cell in the cell edge would be interfered by compensation cell while after handing over the UEs to the compensation cell, the UEs within the centre of energy saving cell would be interfered by the energy saving cell. 
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Figure 1
Therefore, to protect the UEs both after and before handover, different ABS subframes could be used by both the energy saving cell and compensation cell.
Based on the analysis above, it is proposed to make a correction on ABS solution for accuracy. The drafted version is showed as followed:
· Solution 3.4: Compensation cell expands its coverage before energy saving cell switches off. The co-channel interference is mitigated by configuring some ABS subframes  in the compensation cell and/or the energy saving cell. UEs served by ES cells can be handed over after or during compensation action.
Proposal 1: It is proposed to make a correction on ABS solution for accuracy and capture the TP in the TR.
3. Conclusion
In this paper, we discuss the ABS solution for ES and RAN 3is kindly asked to discuss and agree on the following proposals:
Proposal 1: It is proposed to make a correction on ABS solution for accuracy and capture the TP in the TR.
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Annex – Text proposal

5.2.2
Solutions description 

OAM configures which cells are switched off to reduce the power consumption and which cells are either switched on or re-configured to provide coverage replacing the coverage of the cells that are switched off.
OAM provides alternative configuration data to cells reconfigured to provide coverage originally provided by the switched off cells.
It is assumed that the different coverage configurations are obtained by careful network planning and testing.

It is assumed that only a very limited number of coverage configurations are realistic (e.g. only two).
The following issues have been addressed:
Issue 1 
By modifying the coverage, the MRO algorithm in neighbour cells may be impacted.
When a cell is switched off or when a cell extended its coverage for compensation, neighbour cells HO relation may change. New cell neighbour relations and new HO parameters setting and optimization may be necessary.

·  Solution 1.1: A new indicator is introduced to inform neighbours over X2 interface of the configuration change. 

·  Solution 1.2: The compensating cell appears as a different cell (with different ECGI/PCI) 

·  Solution 1.3: The OAM configures the cells with respective MRO parameters. And eNB informs OAM of MRO parameters optimization
Issue 2 
Cells re-configured to provide compensation coverage may appear as different cells (i.e. different PCI and E-CGI). The cell reconfigured is the cell that will provide the compensation.
·  Solution 2.1: The compensating cell appears as a different cell (with different ECGI/PCI). This will require that the UE served change cell. It is FFS if existing messages (activation) can be re-used to inform neighbours about the configuration change.

·  Solution 2.2: The compensating cell appears as the same cell (with the same ECGI/PCI). This will require a solution to inform neighbours about the configuration change.
Issue 3
Continuous service to RRC-Connected UEs during the transition to ES state has to be provided. This applies to the cell which will move to Energy Saving Mode.

·  Solution 3.1: Energy saving cell and compensation cell coordinate with each other about the time of state transition. Tx ramping of compensating cells (in one direction) and of ES cells (in the opposite direction) are coordinated with timers.

·  Solution 3.2: Use handover preparation to at least enable RRC re-establishment in the new cell.

·  Solution 3.3: Compensation cells and energy saving cells coordinate the usage of their carriers in a 4-steps process: (1) Energy saving cells hand over users on a carrier different from a carrier f, (2) Compensation cells increase the coverage of carrier f, (3) Energy saving cells hand over UEs to compensation cells, and (4) Energy saving cells switch off radio transmissions, compensation cells extend other carriers coverage.

· Solution 3.4: Compensation cell expands its coverage before energy saving cell switches off. The co-channel interference is mitigated by configuring some ABS subframes in the compensation cell and/or the energy saving cell. UEs served by ES cells can be handed over after or during compensation action.  
·  Solution 3.5: Compensation cells and Energy Saving cells exchange parameters allowing them to coordinate their TX power adaptation, taking into account SINR perceived by active UEs [3]. The solution is applicable to multi-compensation cells and multi-ES cells.
Issue 4
The signalling mechanism to be used for switch on/off cells is FFS.
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Issue 4

It has been discussed whether multiple configurations should be defined to enable compensation by different subsets of neighbouring compensation cells
· It is recommended to do not use multiple configurations to enable compensation by different subsets of neighbouring compensation cells

Note: it is possible to use multiple configurations (more than 2) to enable compensation by different subsets of neighbouring compensation cells. This may provide multiple choices for much more flexible energy compensation depending on for example the load of the compensating cells. This will require more complex signalling for switch on/off and will require much more work for coverage optimization.

Issue 5
The signalling mechanism to be used for switch on/off cells is FFS.
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