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1   Introduction
In RAN3 #74 meeting, the “UE measurement” solution with a probing state was discussed in [1] to wake up  dormant hotspot cells in both inter-RAT and inter-eNB scenarios. 
In this document we have some further considerations for discussion and clarification, mainly on how to apply “probing state” in energy saving use case.
2   Discussion

2.1   UE measurement method
The idea of the UE measurement method is to partly switch on the ES capacity cell in order to understand which of the (many) capacity cells are beneficial to switch on. The ES capacity cell would need to at least transmit enough information for the UEs to detect the PCI of the cell and allow mobility measurements. 

During the probing state, the UEs connected to the coverage cell will perform normal mobility measurements and report any detected ES capacity cell to the coverage cell. The coverage cell can then decide which ES capacity cell to use to enable the most ES efficient offloading of the capacity of the coverage cell.

2.2   Possible gain

Two possible gains of using this method have been identified:

· No need to switch on the receiver during probing. The actual gain of this can be further discussed, especially when considering implementations that are able to adjust the power consumption in the receiver with respect to the traffic.

· Easier switch on/off since the eNB in probing state will not accept any traffic. The same functionality can be achieved by using the eNB configuration update in a good way not to signal the activation of a cell until there is actually any traffic to carry.
2.3   Alternative interpretation

Instead of explicitly specifying the state of the eNB hardware (switched on or off), another possibility is to simply look at the behaviour for the different commands. 

First assume we have an eNB behaving in the following way (Rel-9):

· When receiving the cell activation request, the eNB switch on.

· The eNB immediately informs his neighbours that the cell is activated.

Secondly, we assume that we have configured the capacity eNB to behave in the following manner

· When receiving the cell activation request, the eNB switch on. 

· The eNB will start a timer. If receiving a second cell activation request from the same or another eNB, the eNB will reset the timer. When the timer expires the eNB will return to dormant mode.
· When receiving a HO request, the eNB informs the other neighbour eNB that he is now no longer deactivated and ready to receive incoming handovers. 

When looking at the different behaviour, we can see that the main difference is if the eNB delays notification of the activation to neighbouring eNB or not.
2.4   Possible problems 

In [1], the proposal is to introduce signalling over X2 in order to resolve two problems:
· Case 2: Inconsistent use of the probing time. 

· Case 3-4: Inconsistency of eNB functionality.

Firstly, it should be noted that neither the probing time nor the eNB functionality is of a dynamic nature and should be possible to configure in a coherent way without the need for X2 signalling. There are for example already load thresholds and coverage relations exchanged over OAM for energy saving purposes.
When analyzing the problem scenarios in detail, and especially looking at the impact we can draw the following conclusions: 

· For case 2 and 3, the impact may be that end user mobility may be affected since the handover request may be delayed or rejected. This probably does not have a severe impact on the end user, since the driver for the mobility is not related to coverage but rather load balancing. Delaying the hand over a while will not lead to a dropped call. And the occurrence of delay or rejected handover requests may also indicate to the eNB that there may be a misalignment.
· For case 4, the man impact is the increased signalling. On the other hand, the fact that the eNB quickly returns to dormant state (and explicitly signals that he does so) to the eNB that asked for activation may serve as an indication that this cell is in fact not using a probing mode.
2.5   Other signalling requirements

There is however one scenario where X2 signalling might be needed. If the ES capacity cell shares the same carrier as the coverage cell there will be a trade-off of when using the probing state. The purpose of switching on the ES capacity cell is to offload a congested coverage cell. When switching on the probing state, the ES capacity cell will introduce interference into the already congested coverage cell. 

It may therefore be beneficial for the coverage cell to also control the power used during the probing state. One solution would for example be to slowly increasing the power during the probing state. This power ramping could be configured through OAM, but since this is related to more dynamic aspects such as current load and radio environment, we think it is motivated to include this as signalling over X2.
3   Conclusion 
There is no need to use X2 to coordinate the eNB behaviour and probing time if the UE measurement method is used since these are not of a dynamic nature. 
There may however be a need to coordinate the power used during the probing phase. We would like to discuss if this should be done by configuration or over X2.
4   Reference

 [1] R3-112954, “UE measurements vs. Rel-9 based scheme”, Fujitsu, KPN, Mitsubishi, Alcatel-Lucent
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