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1. Introduction
In RAN3 #81 meeting, different open issues for LTE coverage layer were discussed. However, among those issues, the issue for signaling mechanism to be used for switch on/off cells was hardly discussed. In this contribution, we discuss on this issue and propose solution for signalling mechanism in multiple compensating eNBs deployment scenario.

2. Discussion

2.1 Triggering energy saving and making final decision
In [1], the following open issue for multiple compensating eNBs deployment scenario is identified.

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

When considering the signalling mechanism for switch on/off cells in this scenario, it is important to determine which cell initiates the signalling for energy saving and which cell makes the final decision for if compensation is possible. For initiating the signalling for energy saving, the ES cell should initiate the signalling for energy saving since the decision for switch on/off cell is mainly based on the cell load information and the triggering by the ES cell is backward compatible with release 9 energy saving mechanism, which is initiated by the ES cell to enter the dormant mode autonomously based on its load information. For making the final decision for compensation availability, the ES cell should also perform because each CS cell can make the decision for if compensation is possible but cannot know the compensation availability for other CS cells. Therefore, the ES cell should make the final decision using responses from all of CS cells. If the number of the ES cells is more than two, additional operation or signalling may need because there are multiple ES cells and one should decide if all of ES cells can be switched off. For example, the representative ES cell is to make the final decision using the information provided by other ES cells. Therefore, for multiple compensating eNBs deployment scenario, the ES cell should initiate the signalling for energy saving and make the final decision based on the compensation availability provided by the CS cells.

2.2 Signalling mechanism
The signalling mechanism for multiple compensating eNBs deployment scenario is shown in Figure 1.
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Figure 1. Signalling mechanism for multiple compensating eNBs deployment scenario

The detailed descriptions for each step are as follows:

Step 1: The ES cell 1 initiates the signalling for energy saving according to cell load;

Step 2: The ES cell 1 sends the request message to other ES cells so that they response their compensation availability after Step 5 and transmit the request message to the CS cells which are pre-configured to be compensated;

Step 3: Each ES cell including the ES cell 1 send the Compensation Request message including its load information to the CS cells;

Step 4: Each CS cell decides whether compensation is possible or not;

Step 5: If the compensation is possible, each CS cell sends the Compensation Response message to each ES cell as response for request;

Step 6: Each ES cell except the ES cell 1 transmits the response message indicating their compensation availability to the ES cell 1;

Step 7: The ES cell 1 determines whether all of ES cells including itself can be compensated or not;

Step 8: If compensation is possible, the ES cell 1 informs other ES cells of switching off;
Step 9: Each CS cell extends its coverage to compensate the area the ES cells, which are pre-configured to be compensated, have covered;

Step 10: Each ES cell hand over UEs to the CS cells and then enter into the dormant mode.

In Step 1, every ES cell can become the first initiating ES cell which triggers switching off at the very first according to the cell load and can act as the central controller which performs a role as explained above. If the certain ES cell becomes the first initiating ES cell, other ES cells cannot do.
3. Text proposal for TR 36.887

We propose that the solution for switch off enhancement is added to the TR.

* * * Beginning of TP * * *

5.3 Multiple compensating eNBs deployment scenario

5.3.2 Solutions description

Issue 5
The signalling mechanism to be used for switching on/off the energy saving cells and compensating the area they have covered is needed.

Solution 5.x: The energy saving cell initiates the signalling for energy saving according to its load status and makes the final decision based on the compensation availability provided by the CS cells. The first initiating energy saving cell acts as the central controller to check other energy saving cells’ compensation availability and command to send the request message to the CS cells which are pre-configured to be compensated.
* * * End of TP * * *
4. Conclusion
In this contribution, we discussed the signaling mechanism to be used for switching on/off the energy saving cells and compensating the area they have covered in multiple compensating eNBs deployment scenario and proposed a text to be added in TR 36.887 that captures the solution.
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