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1
Introduction
The performance for some of the proposed solutions depends on the UE behaviour. This typically concerns energy saving mechanisms where decisions to offload or activate a cell is taken based on information from connected mode UEs.
2
Discussion
As observed in the networks today the UE behaviour varies significantly and is related to the smart phone behaviour. The aim of the UE  model is to also take the smartphone behaviour into account. The following is a simple model of UE behaviour in a network.

· connected mode exp(1/λc) seconds 

· idle mode exp(1/λi) seconds. 

The parameters λc and λi depend on the network settings. Figure 1 shows a realisation of the UE behaviour with 1/λc = 10s and 1/λi = 90s. Note that the values of the parameters depend on the network/cell settings and normally varies over time of day and cell location. 
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Figure 1: Probabilities for a specific number of UEs being in connected state when 1, 4, 8 or 16 UEs are in the area covered by the booster using an exponential distribution of the time in connected mode and idle mode with paramaters 1/λc = 10s and 1/λi = 90s respectively . 

Figure 1 illustrates the probabilities that a specific number of UEs from a given number of UEs are in connected mode. Approximately 8 UEs close to the booster using the model in this paper gives that about 1 UE is connected on average. Note that the probability for the cell having no connected UEs is significantly higher than zero also when the average expected number of UEs to be connected is higher than one which is shown by the plot when 16 UEs are close to the booster cell. 

Observation 1: If the average number of connected UEs is in the order of one or lower the booster cell can normally enter dormant mode quickly if activated but not serving any UEs.

Observation 2: The performance of proximity detection algorithms are impacted by the smartphone behaviour because detecting one UE would indicate that there is at least one UE in the area but it is not unlikely that there are 16 UEs in the area (as seen by the probabilities in Figure 1)
Observation 3: Algorithms where the booster cell exchanges load information with the coverage providing cell in order to verify that the coverage cell can handle the service provided by the eNodeB does not take the majority of the UEs which are expected to enter connected mode into account. 
Observation 4: When the UE fleet changes the parameters in the model may change hence non-optimal decision will be taken unless monitored and continuously updated in all nodes.
Conclusion: The UE behaviour, such as how often they exit and enter connected mode, needs to be taken into account when evaluating the energy saving mechanisms.

3
Summary and Proposal
Add to the TR36.887 [1] that the typical smartphone behavior should be taken into account in the analysis as proposed in the annex. One example of such type of UE behaviour to consider is:
- a connection time which is exp(1/lambdac) where 1/lambdac is in the order of 10s

- an idle time which is exp(1/lambdai); where 1/lambdai is in the order of 10 larger than 1/lambac.

- these parameters can, to some extent, be influenced by changing network and cell settings.
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Annex 

Below is a proposal how to add the UE model into the TR
Annex X UE model 
The typical smartphone behaviour should be taken into account during the evaluation. One example of such type of behaviour to consider is:

- a connection time which is exp(1/lambdac) where 1/lambdac is in the order of 10s

- an idle time which is exp(1/lambdai); where 1/lambdai is in the order of 10 larger than 1/lambac.

- these parameters can, to some extent, be influenced by changing network and cell settings.

