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1 Introduction 

For the Network Energy Saving for E-UTRAN WI discussion, last RAN3#73bis meeting (R3-112515 [1]) discussed a possibility to take the number of idle mode UE into account when take decision in eNB to enter energy saving mode. It has been more or less identified that it is more logically not to enter energy saving at all if the eNB would know there will be a big number of idle mode around the cells that the eNB is controlling. It was discussed what kind of situation that need to be considered. This contribution further analyzes this and also some possible solutions are discussed.
2 Analysis eNB to consider Idle Mode UE when enter energy saving mode
What happen if not consider the number of idle mode UE in the area where the eNB is considering to enter energy saving mode?  One possible consequence is that, soon after the eNB enter the energy saving mode, if there are quite a number of idle mode UEs that start to connect, the compensation cell or basic coverage cell may become loaded then may ask the energy saving eNB to wake up and resume as normal operation mode. This will likely cause unnecessary processing to enter energy saving mode. Those procession including e.g. handover remaining active UEs from cells that is entering energy saving mode to compensation cells or basic coverage cells. 
One possible scenario that may happen is the machine type UE as discussed in RAN3#73bis (Zhuhai, 10-14 Oct 2011).  The number of machine type UE in a field is not known by the eNB when they are most of the time in idle mode.  It is also envisaged that those machine type UE may be configured to be activated during the time when low traffic is expected in the network, for example during the midnight time. This may conflict with the energy saving eNB because it is normally to have a mechanism to enter energy saving mode at the time when there is a zero or low traffic.
Observation: Therefore it is reasonable to take into the number of idle mode UE when the energy saving eNB is trying to enter energy saving mode. The reason is to avoid as much as possible unnecessary processing including the handover of remaining active UEs from cells that is entering energy saving mode to compensation cells or basic coverage cells.
The next then come to the possible solutions analysis.

Alt 1: One is to have a pre-configuration the time and area in the energy saving eNB by the operators who have a knowledge when and where the number of UEs (e.g. Machine type UE) may initiate the connection during low traffic time.  This alternative solution is exactly one of the configuration that operator need to consider when the energy saving mechanism is presumed to be operator configuration. This is nothing new and can be done even today.  However, it should be noted that this requires operator to have such work manually and more, need to have knowledge (statistically collection from the field or from the subscription data). All this manually work violate the trend that to reduce the operator work as much as possible.

Alt 2: One is to have a mechanism in the energy saving eNB that has the historical information in its cache memory, for example based on the statistical collection, the eNB can judge not to enter energy saving mode at the time normally more connections had been made even if before that a long period of time it has been low traffic or low number of connections. For example, from 2:00am to 4:00am it has been 2 hours low number of connections, a eNB may try to enter energy saving mode. However if the historical data collected that in some occasions e.g. 3:30a.m. there had been quite a number of connections attempted in the past, then the eNB may decide not to enter energy mode.      This alt. 2 would be implementation specific without any standard impact.  However, this is only an estimation in the eNB while in actual fact, the estimation may be totally incorrect because sudden event happening may also increase the number of UE connection in a relatively short time period.

Alt.3:  One is to have the number of idle mode UE from the MME inform to the eNB.  For example, when energy saving eNB is trying to enter energy saving because of low traffic or low connections, it then ask MME to provide the number of idle mode UE information. If the eNB realize that there is a low number of idle mode UE, it then can finally decide to enter energy saving mode.    This Alt.3 however is not accurate enough because the MME can not have the UE location as per cell-level therefore what MME can provide, is the number of idle mode UE in TA (Tracking Area) level which may be one TA or several TAs. Moreover, the TA can cover an area that is relative large and wide.    However the information from MME will be useful if the area of TA is relative small. 

Alt.4: One is to know the number of UE in the area when after those UEs response to the eNB initiated paging. This mechanism requires the energy saving eNB to initiate the Paging to page all UEs in the area. If quite a number of UEs will be responding, the eNB can decide not to enter energy saving mode. If there are no or only a small number of UE responding, then the eNB may decide to enter  energy saving mode. This Alt.4 may have impact on RRC (36.331). Also it may impact heavily the processing of eNB because if big number of machine type UEs start to response to the eNB initiated paging, it may cause a congestion problem. Therefore the eNB initiated paging will need to have a mechanism for restrictive responding.
Conclusion : from the above analysis, it can be evaluated that it is useful to have the number of idle mode UE information for the energy saving eNB to consider when enter energy saving mode. The solutions can be for further discussion.
3 Conclusion and proposal.
It is proposed to confirm the observation and work base on the conclusion.
Observation: It is reasonable to take into the number of idle mode UE into account when the energy saving eNB is trying to enter energy saving mode. The reason is to avoid as much as possible unnecessary processing including the handover of remaining active UEs from cells that is entering energy saving mode to compensation cells or basic coverage cells.

Conclusion : from the above analysis, it can be evaluated that it is useful to have the number of idle mode UE information for the energy saving eNB to consider when enter energy saving mode. The solutions can be for further discussion.
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