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1. Introduction
The inter-eNB scenario 2 represents challenges in several domains, and during RAN3#73bis the following question was captured:

"Do we want to standardize compensation mechansims for ES (compensation mechanism here means that for ES purposes some cells are switched off while the RF parameters of other cells are adapted to the new network condition) ?"
The answer to this question will primarily depend on operators' expected benefits versus cost, but also on complexity linked to standardisation and implementation. In this context we here provide initial thoughts on signalling options for the compensation scenario in the peer-to-peer E-UTRAN architecture. 
2. Background
During Rel-10, the issue of ES for E-UTRAN has been discussed extensively via an SI [2]. Various solutions and enhancements to different scenarios have been investigated and initially evaluated. And the corresponding study results have been captured in TR 36.927 [3]. In order to continue the specification work about this issue based on the previous SI, a WI was approved at RAN#53 Plenary [1]. 
In TR 36.927, three use cases have been considered including the ES of inter-RAT, intra-eNB and inter-eNB, respectively. The use case of inter-eNB has been divided into two scenarios: Scenario 1 and Scenario 2. Inter-eNB Scenario 2 is a typical non-overlapped scenario since single layer coverage of E-UTRAN cells is deployed. This scenario involves two cases as shown in Fig.1. 
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Figure 1. Inter-eNB scenario 2 for energy saving
For the ES of non-overlapped scenario, when a cell switches off, its coverage should be compensated by one or more neighboring cells. In TR 36.927, three approaches have been captured including OAM based, signaling based and hybrid solutions with general description as follows:

· For OAM-based solution:

· All cells are preconfigured as potential compensation cells and energy saving cells
· The decision to enter or leave dormant mode is made based on the proprietary algorithm in each cell configured by OAM. 
· The neighbour nodes should be informed either by the OAM or by the signalling.
· For signalling based solution:
· The cells are aware of whether they are compensation cell or energy saving cell based on OAM or proprietary information which is knowledge by itself, e.g. UE measurements, interference status, load information etc. 

· When the energy saving cell decides to enter dormant mode autonomously or based on information exchanged with the compensation cell, it will initialise communication with the corresponding compensation cells, and the coverage related information may be included into the request message. 

· The final decision is made at the compensation cell and the feedback may be needed. 

· For hybrid O&M and signalling based solution:
· The cells are preconfigured as potential compensation cells or energy saving cells by OAM
· OAM communicates to all cells, the values of some parameters that determine the behaviour of switching on/off mechanisms.
3. Discussion
For the signalling based solution our preference is that the OAM pre-configures potential ES cells and compensation cells based on technical capabilities as well as long term statistics, and also provides parameters that determine the conditions for entering and leaving energy saving state.

TR 36.927 states for the signaling based solution that the initial energy saving decision is taken at the ES cell, and the final decision is made at the compensation cell. This is straight-forward to implement for Case 1 since one cell compensates for multiple ES cells. However, for Case 2 all the configured compensation cells must provide information confirming the possibility for ES (cf. [4]). This information will arrive in the ES cell, which will need to take a final decision based on this input.
A question linked to the need for the initial energy saving decision in the ES cell therefore arises. In the following we therefore consider two signalling solutions:

· Solution 1: Initial decision is made by the ES cell

· Solution 2: Initial decision is made by the compensation cell

Solution 1: Initial decision is made by the ES cell
The signalling flow chart of this solution is shown in Fig.2. 
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Fig.2  Signalling flow chart of Solution 1.
The detailed descriptions of each step are as follows:
Step 1. OAM pre-configures potential ES cells and compensation cells based on long term statistics;

Step 2. OAM sends the state indicator and the values of some parameters that determine the behavior of switching on/off to each cell;

Step 3. The candidate ES cell compares its actual values of these parameters with the received values to estimate whether enter ES mode or not;

Step 4. The cell estimates to enter ES mode sends Compensation Request to all its candidate compensation cells;

Step 5. Each candidate compensation cell estimates its possibility to provide coverage compensation based on not only its own condition, such as UE measurement, interference status and load information etc., but also the information received from the OAM and the candidate ES cells;

Step 6. Each candidate compensation cell sends its estimated probability of providing compensation to the ES cells;

Step 7. The candidate ES cell will enter ES mode only if all its candidate compensation cells have provided positive information for coverage compensation;

Step 8. ES cell sends confirm information of entering ES mode to each of its candidate compensation cell;
Step 9. Each cell enters ES or compensation mode accordingly.
Solution 2: Initial decision is made by the compensation cell
The signalling flow chart of this solution is shown in Fig.3. 
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Fig.3  Signalling flow chart of Solution 2.
The detailed descriptions of each step are as follows:

Step 1. OAM pre-configures potential ES cells and compensation cells based on long term statistics;

Step 2. OAM sends the state indicator and the values of some parameters that determine the behavior of switching on/off to each cell;

Step 3. Each candidate compensation cell compares its actual values of these parameters with the received values to estimate whether enter compensation state or not;

Step 4. The cell estimates to enter compensation mode sends ES Request to the candidate ES cell;

· If the current compensation cells which have sent ES Request cannot provide enough compensation for the candidate ES cell, the candidate ES cell will send Compensation Request to the other candidate compensation cells.

Step 5. The candidate ES cell determines whether to enter ES mode or not based on not only its own condition, such as UE measurement, interference status and load information etc., but also the information received from the OAM and the compensation cells;

Step 6. The candidate ES cell sends its final decision to the candidate compensation cells;

Step 7. Each cell enters ES or compensation mode accordingly.
A possible variant of this signalling scheme would be that the ES cell will wait for ES Request from all its configured compensation cell (step 3).
The signalling flow of Solution 2 has in our view an advantage in terms of simplicity. We therefore propose that RAN3 further considers signalling solutions where the initial energy saving decision is made by the compensation cell. 
Proposal: RAN3 to further consider signalling solutions where the initial energy saving decision is made by the compensation cell. 
4. Conclusion
We have provided an overview of signalling solutions for the compensation scenario, and made the following proposal:

Proposal: RAN3 to further consider signalling solutions where the initial energy saving decision is made by the compensation cell. 
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