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Introduction
In the meeting RAN2#99bis, RAN2 has discussed about the relaxed monitoring for cell reselection in NB-IoT and MTC [1]. In this paper, we discuss about the mechanisms how to define ‘stationary state’ of the UE, and then how to perform relaxed measurement in the stationary state of the UE.
Discussion
In comparison with legacy LTE network, it is assumed in NB-IoT network that the UE has much lower mobility in idle mode and less chances to access to the network. Lower mobility means cell reselection occurs less frequently, so the UE does not have to perform neighbor cell measurement in idle mode often. It is very beneficial for the UE because loosening the neighbor cell measurement results the UE to reduce power consumption greatly.
To solve this issue, RAN2 has discussed when/how to perform this relaxed measurement of neighbor cell in NB-IoT and MTC. In the meeting RAN2#99bis, agreements were made as following: [1]
	· Working assumption (change only if blocking problems are found): The UE dynamically determines whether to apply relaxed monitoring by change in serving cell RSRP

· If there are configuration parameters for the dynamic determination whether to apply relaxed monitoring, those are provided by means of system information.

· The functionality of Sintrasearch and Sinterseach is assumed as today, and “relaxed monitoring” is applicable when the UE is below Sintrasearch or Sintersearch thresholds respectively, if configured. 

· UEs that apply “relaxed monitoring” need to perform neighbour cell measurements on a slow time scale, regardless if the UE considers itself to be stationary. An intention is that this shall not make it worse for any case w.r.t. power consumption. 

· It is FFS what is the slow time scale and whether it is same or different for different UEs. 

· UE either applies for neighbour cell measurements “normal mobility requirements” or “relaxed monitoring requirements”.

· It is FFS if and how UE is Authorized to/Configured to use relaxed monitoring (at all). 

· We send an LS to R4 to inform on progress. 


According to the agreements (especially first agreement), measurement relaxation is triggered according to the serving cell RSRP variation. If measured serving cell RSRP varies slowly, it means the UE is moving slowly. Furthermore, if the measured serving cell RSRP does not vary, it means the UE is not moving (i.e. it is in stationary state). Parameters for the evaluation of stationary state and performing measurement relaxation shall be configured in advance to perform neighbor cell measurement, they shall be provided via system information, which UE receives when camping on a cell.
Observation 1: RAN2 has agreed to assume that the UE dynamically determines whether to apply relaxed monitoring by change in serving cell RSRP

Observation 2: If there are configuration parameters for the dynamic determination whether to apply relaxed monitoring, those are provided by means of system information

While performing relaxed monitoring in the stationary state, when the UE moves off again, how can this UE detect its mobility is another discussion issue. In the stationary state, the measured serving cell RSRP may not change well, if the UE moves off, the serving cell RSRP may begin to change. So the UE can realize that it is in mobile if the serving cell RSRP varies.
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Figure 1: Serving cell RSRP change while UE is moving (example values)



Figure 2: Serving cell RSRP can be changed just for a while affected by channel condition (example values)
However, measured serving cell RSRP is always affected by channel condition. In the figure 2, if a truck parks between the UE and its serving cell, even though the UE is still not moving, the measured serving cell RSRP may decrease just for a while. If the truck is still parking, the serving cell RSRP may not vary, if the truck moves away, the serving cell RSRP may increase, and then become stable again after that. Therefore, for the condition of leaving stationary state, the UE shall observe the serving cell RSRP variation for a certain period and it is changed more than certain times, then the UE leaves the stationary state completely.
Observation 3: When an obstacle appears between the UE and cell, the serving cell RSRP can vary just for a moment.
Proposal 1: For the leaving condition of the stationary state, the UE shall stop measurement relaxation only if the measured serving cell RSRP has varied several times within a certain period of time.
In the current LTE network, intra-frequency and inter-frequency cells have each threshold parameter for measurement rule in idle mode. Similarly, the configuration parameter of the relaxed measurement included in system information shall include separate indicator for relaxed monitoring of intra-frequency and inter-frequency neighbor cell. Therefore, if the cell wants the UE to relax only inter-frequency neighbor cells, it can be indicated in the system information.
Proposal 2: When a UE is in stationary state, relaxation of the measurement of intra-frequency and inter-frequency neighbor cell is triggered separately, according to the system information.
When a UE in idle mode enters stationary state and the configuration parameters indicate that relaxed measurement is enabled, the UE does not have to report it to the network, hence it is only performed in idle mode. Establishing the RRC connection and send NAS signal to the network for authorization, it may occur unnecessary power consumption, furthermore, it seems there is no benefit if network realizes that the NB-IoT UE in idle mode performs relaxed measurement.
Proposal 3: When a UE performs relaxed neighbor cell measurement, NAS signaling for authorization of relaxed monitoring is not needed.
Conclusion

In conclusion, we propose the followings: 
Observation 1: RAN2 has agreed to assume that the UE dynamically determines whether to apply relaxed monitoring by change in serving cell RSRP

Observation 2: If there are configuration parameters for the dynamic determination whether to apply relaxed monitoring, those are provided by means of system information

Observation 3: When an obstacle appears between the UE and cell, the serving cell RSRP can vary just for a moment.
Proposal 1: For the leaving condition of the stationary state, the UE shall stop measurement relaxation only if the measured serving cell RSRP has varied several times within a certain period of time.
Proposal 2: When a UE is in stationary state, relaxation of the measurement of intra-frequency and inter-frequency neighbor cell is triggered separately, according to the system information.

Proposal 3: When a UE performs relaxed neighbor cell measurement, NAS signaling for authorization of relaxed monitoring is not needed.
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