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1 Introduction

The issue on how to exit dormant mode efficiently has been intensively discussed during the RAN3 Energy Saving SI stage. One of candidate solutions in both inter-RAT and inter-eNB energy saving is “UEs measurement” [1]. Based on this solution, the cells in the dormant mode first wake up for a short period (called ‘probing’ interval). After that, the eNB of the coverage cell activates the suitable cells based on the measurement results from the UEs. In this paper, the options of enhancements to the “UEs measurement” solution are discussed which further reduces the power consumption. 
2  Discussion
During the RAN3 discussions on “how to exit dormant mode efficiently”, it has not been discussed how to set the transmission power of the cells selected to exit dormant mode. It is possible that these cells are waked up at the highest power. In this case, the following issues would appear:
· If the selected cell has high offloading capability, it may offload too much traffic from the coverage cell that the load of coverage cell is largely reduced and becomes underflow. Such case increases the overall energy consumption because the coverage cell has to be always on even if the load is low;
· If the selected cell operates on the same carrier as the coverage cell, using the highest power may result in high interference;
To cope with these issues, the intuitive solution is to active the selected cells in the proper power level, i.e. the power level may be lower than the highest one as shown in Fig. 1. Therefore, the selected cell can offload the suitable load from the coverage cell, and the interference can be well controlled. 
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Fig. 1 Cell activation with reduced power 

3 Solutions on setting the appropriate power level

To set a appropriate power level for the cells selected to exit the dormant mode, the following schemes could be considered:

· Alt1: the probing procedure in “UEs measurement” is implemented by increasing the power level stepwise

Such scheme has already been proposed in [2]. The basic idea is that when implementing the probing procedure, the set of candidate dormant cells may be “configured to have one or more power levels to send their pilot signal in one or more probing intervals, respectively”. If the corresponding measurement results indicate that a certain power level is found that the estimated offloading is acceptable, the probing procedure is stopped and the cell can be waked up at such power level. 
Pros: such scheme can reuse the existing cell activation procedure, i.e. there is no need to make changes to CELL ACTIVATION REQUEST. 

Cons: multiple probing procedures may be needed, which will take long time compared to the procedure with one power level (In [3], the probe interval is in the range of a few minutes). Thus, it causes that: 1) the load of the coverage cell cannot be offloaded timely; 2) if the selected cell operates on the same carrier as the coverage cell, the long probing procedure may decrease the capacity of the coverage cell. 
· Alt2: the eNB of the coverage cell informs the selected cell(s) the estimated power reduction level

In this scheme, the probing procedure is taken once at the highest power level. The estimated power reduction level can be derived according to the expected offloading. 
Fig. 2(a) shows the measurement results (e.g., RSRP) in the probing procedure are listed in the decreasing order. Considering the expected offloading, i.e. the number of UEs (or the load) which will be handed over into the selected cell, the eNB of the coverage cell can estimate the power level to be reduced: 
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. The UEs with lower RSRP than UEn wouldn’t be able to access the selected cell, as shown in Fig. 2 (b). Thus, in this scheme, after deriving the estimated
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, the eNB of the coverage cell can attach it in CELL ACTIVATION REQUEST message when activating a cell (Note that, the eNB of the coverage cell needs not know the highest power level of the selected cell).  Then, the selected cell can be switched on at the power level 
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less than the highest power level.
Pros: the probing procedure is taken once only and the eNB of the coverage cell need not know the highest power level of the selected cell
Cons: a new IE is needed in CELL ACTIVATION REQUEST message.  
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Fig. 2 The estimation of the power reduction level
Compared to Alt1, Alt2 has lower complexity and lower impact on the performance of the coverage cell. Thus, we prefer Alt2. 

Proposal: RAN3 is kindly asked to consider Alt2 as the enhancement of “UEs measurement” solution. 
4 Conclusion
With the above analysis, we propose

Proposal: RAN3 is kindly asked to consider Alt2 as the enhancement of “UEs measurement” solution.
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