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1.
Introduction
Power consumption is one of key characteristic for NB-IoT UE [1]. In this contribution, we propose a possible enhancement on power consumption for stationary NB-IoT UE in idle mode cell reselection procedure.
2.
Discussion
As the RRC_IDLE procedure defined in TS 36.304, an UE need to periodic check its channel quality of serving cell. Once the channel quality degrades, the UE should perform cell reselection in order to find another suitable cell. S criterion is used for UE to determine channel quality of cells while in idle mode. If the S criterion satisfied specific conditions, cell reselection procedure is triggered. S criterion is calculated via some measurements of reference signals and some power offset/compensation parameter provided by eNBs. The measurements include Intra-frequency, Inter-frequency or Inter-RAT. Four S criterion thresholds, SIntraSearchP, SIntraSearchQ, SnonIntraSearchP and SnonIntraSearchQ, were defined for UE to decide whether Intra-frequency, Inter-frequency or Inter-RAT measurements are needed or not. Once, the power level and quality of measured reference signal from the serving cell lower than SIntraSearchP and SIntraSearchQ Intra-frequency measurement is triggered. Furthermore, the power level and quality of measured reference signal from the serving cell lower than SnonIntraSearchP and SnonIntraSearchQ, Inter-frequency and Inter-RAT measurement is triggered.
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In the scenario of stationary NB-IoT UE, the power level and quality of measured reference signal from the serving cell are comparatively steady. But even though the S criterion of serving cell is keep higher than SIntra, the NB-IoT UE still needs to measure serving cell periodically. Hence, for the purpose of power saving, a stationary NB-IoT UE should be allowed not to perform periodic measurement, or least, extend the measurement period. 
The configuration of measurement is part of implementation issue and should take UE’s mobility into account. However, the challenge is the NB-IoT UE has no idea about the mobility itself. In TS 36.304, three mobility states of a UE were standardized for eNB to assist UE selecting a suitable cell according to its mobility. They are Normal-mobility, Medium-mobility and High-mobility state.
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The mobility state of a UE is detected by counting the number of cell reselection procedure performed, NCR, during a period of time, TCR. After determining mobility state, UE will scale its ranking accordingly for the cells which provide their mobility scaling factor. Hence, NB-IoT UE can find out it is stationary or not by itself with similar approach. For the purpose of distinguish stationary NB-IoT UE, we can define a new mobility state: Stationary state. A NB-IoT UE determines it is stationary when the number of cell reselection procedure triggered in a period of time is quite low. We can let this NB-IoT UE transits to Stationary state.
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Proposal 1: NB-IoT UE determine it is stationary or not by adopting similar mobility state detection criteria in current spec.

Proposal 2: A NB-IoT UE transits it mobility state into stationary state when the number of cell reselection procedure triggered in a period of time is quite low.
In current spec TS 36.133, UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S for the serving cell at least every DRX cycle. If the UE has evaluated in Nserv consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the intra/inter frequency measurements. Where Nserv is the number of DRX cycles. 
Table 4.2.2.1-1 in TS 36.133: Nserv
	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	4

	0.64
	4

	1.28
	2

	2.56
	2


The configuration of Nserv depends on the configuration of DRX cycle length. In order to minimize the power consumption of stationary NB-IoT UE on serving cell measurement. The configuration of DRX cycle should take NB-IoT UE’s mobility into account. However, the DRX related configurations are configured by eNB while in RRC connected state. UE will need to report its mobility state in RRC connected state.
Proposal 3: In order to minimize the power consumption of stationary NB-IoT UE on serving cell measurement. The configuration of DRX cycle should take NB-IoT UE’s mobility into account.
Proposal 4: For NB-IoT UE in Stationary state, UE reports its mobility to eNB in order to be configured a longer DRX cycle.
3.
Conclusion
In this contribution, propose a possible enhancement on power consumption for stationary NB-IoT UE in idle mode cell reselection procedure.
Proposal 1: NB-IoT UE determine it is stationary or not by adopting similar mobility state detection criteria in current spec.

Proposal 2: A NB-IoT UE transits it mobility state into stationary state when the number of cell reselection procedure triggered in a period of time is quite low.
Proposal 3: In order to minimize the power consumption of stationary NB-IoT UE on serving cell measurement. The configuration of DRX cycle should take NB-IoT UE’s mobility into account.
Proposal 4: For NB-IoT UE in Stationary state, UE reports its mobility to eNB in order to be configured a longer DRX cycle.
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Chairman note
State transitions


The UE shall:


-	if the criteria for High-mobility state is detected:


-	enter High-mobility state.


-	else if the criteria for Medium-mobility state is detected:


-	enter Medium-mobility state.


-	else if criteria for either Medium- or High-mobility state is not detected during time period TCRmaxHyst:


-	enter Normal-mobility state.








State detection criteria


Medium-mobility state criteria:


If number of cell reselections during time period TCRmax exceeds NCR_M and not exceeds NCR_H


High-mobility state criteria:


If number of cell reselections during time period TCRmax exceeds NCR_H 





※Speed dependant reselection parameters (TreselectionEUTRA This specifies scaling factor for TreselectionEUTRA in sf-High for High-mobility state and sf-Medium for Medium-mobility state)
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