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1. Introduction
During RAN3#70bis meeting in Athens the work on the Energy Saving WI started. One particular issue of whether to take into account idle mode UEs when making decision to power off a certain eNB was presented in [1], but no conclusions where reached during the discussion that followed. In this paper we provide some additional considerations for this issue.
2. Discussion
As was pointed out during the discussion about whether to take into account idle mode UEs when making decision to power off a certain eNB, if a cell enters dormant mode when there is a large number of idle mode UEs camped on that cell, these UEs will reselect to the compensation cell. If later these UEs become connected and generate sufficiently large traffic in the eNB this may force the compensation cell to ask the energy saving cell to wake up, thus causing a ping-pong effect resulting in excessive signalling. This issue cannot be resolved easily because the network can only know the location of idle mode UEs at TA level.
Even though current mechanisms cannot provide idle mode UE location at eNB level, a number of OAM based solutions are possible even without the precise knowledge of the UE location. These solutions, described below, are currently being discussed in SA5. Since both solutions are provided for informative purposes, only high level description is given. For more information refer to TR 32.834 [2].
Solution 1:

This solution is based on the assumption that during off-peak hours, e.g. at night, the majority of idle mode UEs are stationary. It can be further assumed that stationary idle mode UE is still camped on the same eNB through which it made the last TAU. If appropriate TAU statistics are made available for OAM, i.e. OAM will know how many UEs  have made TAU through each eNB, this information can provide an estimate of the number of idle mode UEs that are camped on a cell which is considered for energy saving.  However, it must be noted that if a UE has reselected to a different eNB inside the TA boundaries between two consecutive TAUs it will not be accounted for correctly. This solution has been added to the TR 32.834 [2] already (see “5.5
Concept 3: Load based trigger determination” of TR 32.834 [2]).
Solution 2:

In this solution, when an eNB is being considered for energy saving, OAM will take into account the number of idle mode UEs at the TA level, e.g. if the number is below a certain threshold energy saving will be applied. The threshold can be the same for all eNBs or can vary depending on many factors, such as cell size, location and statistics. In case the eNB serves multiple cells belonging to different TAs, the eNB will be considered for energy saving only if the number of idle mode UEs is below a certain threshold in all TAs it belongs to. This solution also relies on TAU statistics being available at OAM and can use the same counters at solution 1, but it requires even less information as it does not need to track the number of TAU as eNB level. This solution will be presented at the SA5#80 meeting in San Francisco.
Both solutions trade precision for simplicity and provide only a rough estimate of the number of idle mode UEs camped on the eNB. However, it can be argued that the precise number is not required for efficient energy saving decisions. Both solutions are not proposed as the only energy saving algorithm but are rather intended to use in addition to other algorithms, i.e. each eNB will be considered for energy saving (using other algorithms) only if an estimate of the number of idle mode UEs camped on this cell is below a certain threshold.

3. Proposal

Proposal 1: It is proposed for RAN3 to take into account that SA5 is working on OAM based solutions for idle mode UEs problem when discussing the need for signalling based solution.
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