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1. Introduction
In RAN3 #81bis meeting, signalling mechanism issue for LTE coverage layer was discussed. In this contribution, we examine briefly the agreed content for this issue and propose new signalling mechanism in single/multiple compensating eNB(s) deployment scenario.

2. Discussion

2.1 Signalling mechanism based on OAM
In the last meeting, the issue for signalling mechanism was discussed and agreed as follows [1]:

The signalling mechanism to be used for switch on/off cells requires a definition.

OAM has pre-configured a set of coverage configurations for a limited number (typically 2) of network states for a given geographical area.

· Solution 5.1: OAM decides based on information from eNBs.
In solution 5.1, OAM could collect the information, e.g. load information, from ES cells and CS cells pre-configured by OAM and decide if the compensation is possible based on the received information. However, this solution is not backward compatible with release 9 energy saving mechanism that the ES cell triggers switch off autonomously based on its load situation since OAM may receive the information from ES cells which cannot switch off to decide the compensation availability. So, we propose the solution which only collects the information in case the ES cell can switch off.
2.2 Signalling mechanism considering the coordinator
One coordinator which may become either of the ES cell or the CS cell within a given geographical area is predefined by OAM. This coordinator could collect the information from all of ES cells and CS cells and decide if the compensation is possible based on the receiving information. The ES cell sends the message which indicates that switch off is possible to the coordinator to keep release 9 energy saving mechanism. The CS cell also sends the message which indicates that compensation is possible. When the coordinator receives the indicating message from every ES and CS cells, it validates compensation availability. If yes, the coordinator can notify the ES cells and the CS cell of performing switch off and compensation respectively.
In this solution, the coordinator needs to update if all of ES cells can switch off and all of CS cells can compensate before final decision which determines whether compensation by the CS cells is possible or not within defined geographical area. Otherwise, the following problem can be caused as shown in Figure 1.
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Figure 1. Problem caused by final decision of the coordinator without updating
In Figure 1, x axis denotes time and the solid lines describe time interval that each ES cell can switch off or each CS cell can compensate because the load of each cell is lower than the threshold pre-configured. In above figure, it is assumed that the CS cell 1 is the coordinator. The ES cell 1, CS cell 2 and ES cell 2 send the indicating message to the CS cell 1 as time goes on. Upon reception of the indicating message from the ES cell 3, at time the dot line indicates, the CS cell 1 decides that the CS cell 1 and 2 compensate the area where the ES cell 1, 2 and 3 have covered. However, if it does not update that all of ES cells and CS cells can switch off and compensate respectively before final decision, because the ES cell 1 cannot switch off, the significant interference may impact the CS cell which performs the compensation. If the CS cell 1 forces the ES cell 1 to switch off, the UEs served by the ES cell 1 may experience the decrease of service quality drastically or link failure. Therefore, updating if both ES and CS are currently able to switch off or compensate should need.
3. Text proposal for TR 36.887

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

* * * Beginning of TP * * *

5.2 Single compensating eNB deployment scenario

5.2.2 Solutions description

Issue 5
Solution 5.x: The coordinator predefined by OAM decides based on the information from eNBs, including an update for if switch off or compensation is possible.
5.3 Multiple compensating eNBs deployment scenario

5.3.2 Solutions description

Issue 6
Solution 6.x: The coordinator predefined by OAM decides based on the information from eNBs, including an update for if switch off or compensation is possible.
* * * End of TP * * *
4. Conclusion
In this contribution, we discussed the signaling mechanism for switching off the energy saving cells and compensating the area they have covered in single/multiple compensating eNB(s) deployment scenario and proposed a text to be added in TR 36.887 that captures the solution.
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