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1. Introduction
The energy saving in UTRAN [1] has been discussed in RAN3#65bis. It comes to conclusion that “the RNL-based trigger is suggested to use to trigger the cell switch on/off, and Mechanisms to gradually switch on/off a cell seem desirable”. There still some issues need to be clarified.
This document mainly discusses all the energy saving solutions in general, and proposes the RNL based solution to implement gradually switching on/off the cell for energy saving.
2. Discussion
In 3GPP SA5 #67, during the discussion of energy saving for LTE, it was agreed the definition of centralised and distributed Energy Saving Management (ESM) solutions and the definition of hybrid ESM solution was left for further study. It means that the energy saving action could be initiated by energy saving algorithms residing in OAM system or/and NE level (RAN).
Here we discuss the energy saving in UTRAN, and limit the scope within legacy UTRAN network, i.e. RNC and NodeB.
2.1. OAM, TNL and RNL
To implement the energy saving requirement, the RNL solution proposed in [1]. Besides, OAM and TNL solutions were also mentioned as alternatives to switch on/off a cell. In this section, we discuss these solutions.
a) OAM based solution

Currently, the operators can achieve the energy saving by switch on/off a cell at some pre-defined time period, based on statistic service data for a long time or based on the population of this area, e.g. the cell is switched off during night from 1:00am to 6:00am. Receiving the indicators from OAM, RAN nodes can implement energy saving. 
b) TNL based solution

Some indicators could be used to trigger energy saving by TNL signals, such as X2 described in [2]. The action of switching on/off the cell still needs to implement by RAN nodes which the cell belongs to. 
c) RNL based solution

RNC could decide to switch on/off the cell based on its measurements, configurations or cell load, etc, and then controls NodeB to switch on/off the RF transmitter.
From these solutions, it is easy to see that the TNL solution is not suitable for UTRAN. Because if SCTP\X2 association between two eNBs is released, there still have S1 association with MME. And the controlling eNB could initiate the establishment of SCTP\X2 association with the controlled eNB. But if the Iub association between RNC and NodeB is released, there is no connection from NodeB and the upper network nodes. The resuming procedure is not as easy as X2 in LTE. 
In conclusion, the TNL solution is not suitable for UTRAN energy saving.
2.2. Method of Cell Switch on/off
Based on these solutions discussed in section 2.1, it is the RNC that can control entity of the whole RAN and collect statistics information of cell, and it is the NodeB that controls the RF transmitter. So it’s the RNC to trigger the NodeB to switch on/off the cell. On knowing that it needs to do the cell switch, RNC can implement the switch on/off the cell in two ways:
i. Hard switch on/off: Cell deletion/setup procedure to switch on/off the cell directly, and already possible today.

ii. Gradually switch on/off: Cell reconfiguration procedure to switch on/off the cell gradually.
In [1], the hard and gradually switch on/off methods were compared and it comes to the conclusion that “Mechanisms to gradually switch on/off a cell seem desirable”.
2.3. Comparison of RNL and OAM
Normally, the OAM controlled energy saving is done in a pre-defined period based on long time statistics, and we can see it as semi-statistic way. 
To obtain more flexibility, the RAN entity can decide on cell switch on/off its own cells based on cell load, which may include the number of users, the transmission power, and etc. All of this information is stored in RNC. After making the energy saving decision, RNC could control NodeB to switch on/off the cell via Iub directly. We can see it as more dynamic way. With this RNL solution, the gradually cell switch off/on can be easily implemented, which is quite related to the real-time cell status.
In SA5, the OAM controlled network self optimized energy saving for LTE is under discussion. If to enable the OAM to implement this dynamic energy saving, with the OAM architecture of UTRAN below, information transfer needs to be done between the OAM and RNC. The NMS will collect the relative ES information from RNC, e.g. load information per cell, the statistical data of handover. Then the NMS could decide the value of Energy Savings Indication, and transfer the control indication to EMS, the EMS sends the ES indication to RNC via ITF-S(or Type1 interface), and RNC transparently to NodeB via OAM interface. The flow goes pass multiple entities, which is complicated and long delayed. So  the OAM can not make the energy saving decision dynamically and timely based on the status of living network. 
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OAM make the energy saving decision considering the whole network status, such as a region of some cells. But the RNL solution can make the decision only for a cell in flexible way. OAM can implement control of energy saving, from the view of flexibility to local decision making and real-time adaptation to the change of the surrounding network, RNL is better. 
And if the co-located cells of different frequency or different RAT belong to different vendors, it demands the EMS (OAM of RAN of different vendors) to report their information to the NMS, and then the NMS make the final energy saving decision, and then the decision can be indicated to RAN entity, which is complicated. 
In conclusion, RNL solution is preferred. And also it also came to the conclusion at RAN3#65 that the “the RNL-based trigger is suggested to use to trigger the cell switch off/on”.
3. Conclusion and proposal

As discussed above, in order to realize timely and dynamic energy saving, the RNL solution is more simple and appropriate for the gradually switch on/off a cell. So the RNL based solution is proposed in RAN3 to implement switch on/off the cell for energy saving. 

It’s proposed RAN3 to agree on the RNL solution. 
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