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1 Introduction 
In RAN3#65bis meeting, two alternatives for energy saving were proposed in [1] and the discussion were postponed. In this meeting, similar contribution is submitted in [2], and R3-093105[3] proposed a third alternative. Detailed CRs are in [4] [5] [6] respectively. So there are three alternatives handling energy saving in UTRAN by switching off/on the cell on the table. 
In this paper, we discuss these alternatives and propose a best alternative for energy saving in UTRAN.
2 Discussion
2.1 Alternatives
Alternative 1 [4]: RNC controls the NodeB with Energy Savings Indicator in cell reconfiguration procedure, i.e., sleep cell, sleep cell friendly, wake up cell, wake up cell friendly, and the NodeB implements the energy saving operation based on its own configuration.

RNC decides the value of Energy Savings Indication based on different algorithms, e.g. the load of the serving cell and the relative neighbouring cells, the statistical data of potential handover, fixed time counter (such as sleep cell per 12 hours), and etc.
Alternative 2 [5]: RNC controls the NodeB with Energy Savings Indicator in cell reconfiguration procedure, as well as the adjusting parameters, i.e. adjusting step and/or adjusting period. And the NodeB implement the energy saving based on RNC’s configuration.

The adjusting step and/or adjusting period can be configured as statistical or dynamical based on network status. Because only the RNC knows the whole RAN status, such as the number of UEs within the cell and the cell load, so to enable the RNC to control is the most intellective to ensure the network performance.
Alternative 3 [6]: RNC triggers a decrease of transmit power in the cell gradually with Start Power Save indication, a shutdown of the transmit power of the cell with Enter Dormant Cell indication, and an increase of transmit power in the cell gradually until configured Tx levels are reached with Exit Dormant Cell indication.
When the load levels in the network are below a given threshold, RNC sends NodeB an indicator of gradually decrease the transmit power. When there is no active UEs in the cell, RNC sends NodeB an indicator of shutdown the transmit power of the cell. When the load levels in the network are above a given threshold, RNC sends NodeB an indicator of gradually increase the transmit power to wakeup the cell.
2.2 Comparison

Common

All of the three alternatives achieve the energy saving with the following advantages: 

·  It is feasible to maintain service for active users in the energy saving cell or basic coverage cell both during cell shutdown and cell activation with gradually switching off/on cell.
· RNC controls the energy saving operation based on the cell load in the scope of RAN. It is flexible to achieve energy saving on the side of cell.
Difference

Considering the detailed solution, it can be seen that there’s the obvious difference between alternative 1&3 and 2. In alternative 1 and 3, RNC only sends to energy saving indicator/indication and NodeB decides itself on the adjusting parameters, while in alternative 2, the RNC also control the adjusting parameters. 
Firstly, alternative 2 includes the possibility of alternative 1 and 3, because the adjusting parameters IEs within the Energy Saving Operation Indication IE are optional. If the NodeB does not receive the adjusting parameters, the NodeB can control by itself. 
Secondly, alternative 2 also gives the possibility that RNC controls the energy saving procedure. The benefits can be discussed from the following two aspects, which also impact the effect of the energy saving.
1. Decide on the energy saving operation

It’s based on OAM configuration or RRM algorithm, e.g. the cell load drops below or stays below a pre-defined value. In the specification, we can not define the algorithm, but we can make the related parameters available to facilitate the algorithm. 
Compared with alternative1&3, in alternative2, the exact Tx power of PCPICH can be known by the RNC, since the RNC decides on the adjusting parameters. This knowledge provides an important factor when RNC decides the admission control and decides on the resume procedure. 
To be detailed: if the RNC already sends the Energy Saving operation indication to the NodeB, and the NodeB is doing the energy saving; If lots of UE admission are requested to this CRNC, the CRNC may decide to stop the energy saving and resume the Tx power considering the current Tx power of the Cell. For example, if the Tx power does not decrease too much, the CRNC may decide the resume the Tx power and admit the UEs.
2. Adjusting parameters
In alternative 1 and 3, NodeB decide on the adjusting parameters; while in alternative2, RNC decides. 
As discussed in [2], RNC is the control entity of RAN, it knows the RAN status, and decides on the whole RRM algorithms. The adjusting parameters should be correlated with the RAN status and other RRM algorithms, so as to switch off/on cell smoothly to guarantee the UE services. So RNC is the appropriate entity to decide on the adjusting parameters. For example, we take the number of UEs for example, if number of UEs is large, then the adjusting step could be configured smaller and the adjusting period longer to avoid lots of UEs moved out simultaneously, which may impact the UE’s experience.
In alternative1&3, NodeB decides on the adjusting parameters itself. For cell load, the NodeB can know the measurement value, but only use this information to decide on the adjusting parameters is not enough and the decision may be not suitable, because the cell switching on/off is a decision that based on the whole network status, rather than UE specific or cell specific. If to switch off/on several cells, if the RNC configures the adjusting parameters, RNC can coordinate its own cells, e.g. control the interference during in switching on. If NodeB configures the adjusting parameters, it can not coordinate with other NodeB.  
In alternative2, the adjusting parameters can be changed dynamically to the best based on the performance of the previous energy saving processed as well as that of the ongoing process, because RNC can know the whole performance. But in alternative1&3, there’s no feedback mechanism on the performance to the NodeB, so it’s hard to have a good process. 
3 Conclusion and Proposal

From the discussion of difference, it can be seen that alternative 2 provides the possibility that alternative1 and 3 can provide, and it also provide the possibility that RNC can also control the energy saving with more appropriate adjusting parameters and decision. .
It’s proposed RAN3 to agree the alternative 2 as the final solution for energy saving operation.
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