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Introduction
In the meeting RAN2#99, it was discussed how to estimate that a UE is in stationary state [1]. In this paper, we discuss about the mechanisms how to define “stationary” of the UE.
Discussion
In the LTE network, mobility state of a UE in idle mode is determined by number of cell reselections during recent time period. According to the mobility state estimation, the UE determines itself is in Normal/Medium/High-mobility state and varies cell reselection-related parameters (e.g. Qhyst, TreselectionXRAT) in accordance with the mobility state so that the UE is able to perform cell reselection more frequently in higher mobility state. However, current mobility state estimation scheme has some disadvantages for applying in NB-IoT or MTC environment.
1. When a UE is temporarily/permanently stationary, the UE cannot realize it. As far as no cell reselection is performed, UE cannot distinguish no mobility state and low mobility state.

2. If there is only one cell nearby, there is same problem. Cell reselection will not be performed until the UE reaches the cell boundary, so the UE cannot detect any mobility.
 It is expected that many NB-IoT and MTC UEs might spend most of time in low mobility or stationary state, new solution to detect UE being stationary shall be discussed.
Observation 1: Mobility state estimation scheme legacy LTE network is not adequate for NB-IoT and MTC environment.
In the meeting RAN2#99, it was discussed that there are following options were mainly discussed to detect being stationary [1].
1.  Based on serving cell RSRP
· If measured serving cell power drops, we can expect that the UE is moving. However, it does not absolutely mean the mobility of the UE because the measurement result is effected by radio condition. It a truck is stopped between the UE and the cell, the measured power might be drop rapidly even though the UE is still in stationary state. We need more precise rule for this.
2.  Based on cell change count

· As mentioned above, only cell change counting has many restrictions to be applied in NB-IoT and MTC environment, because there are less cells with wide coverage. Cell change counting is effective if there are many cells or the UE is in high mobility, however NB-IoT and MTC environment satisfy neither of them.
Observation 2: Depending on only serving cell RSRP for determining stationary UE is not enough

Observation 3: Counting cell reselection is not adequate in NB-IoT environment, especially in one cell condition.

 Suppose the UE is in stationary state so no neighbour cell measurement is being performed. After that, when a UE is leaving from stationary state, serving cell RSRP might drop so it will be the only parameter to detect its mobility. Therefore measured serving cell RSRP shall be included as the parameter of determining ‘stationary’. However, serving cell RSRP drop being only one parameter has many variations due to radio condition change, we propose to observe it for a certain time. If the measured power drops, and then drops again and again after a while continuously, it means the UE has completely left the stationary state.
Proposal: If counting serving cell RSRP variation can be helpful for determining stationary UE
Conclusion

In conclusion, we propose the followings: 
Observation 1: Depending on only serving cell RSRP for determining stationary UE is not enough

Observation 2: Counting cell reselection is not adequate in NB-IoT environment, especially in one cell condition.

Proposal: If counting serving cell RSRP variation can be helpful for determining stationary UE
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