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Introduction
In the legacy LTE network, UE in RRC_IDLE state performs measurement for serving cell, intra-frequency cells and inter-frequency cells to support idle mobility itself. To reduce power consumption of the UE, UE does not measure all the neighbour cells all the time. The UE mandatorily measures the power of the serving cell and makes the decision whether to perform intra-frequency and/or inter-frequency or not.
 Assuming this measurement rule of legacy LTE as baseline for idle measurement procedure of NR and reuse the parameters, however, the measured serving cell power is only considered to decide condition of the measurement. In this document, we discuss how to enhance the idle measurement procedure in NR.
Discussion
 To perform cell selection and reselection, a UE in RRC_IDLE state periodically measures the power of serving cell, intra-frequency and inter-frequency. If the UE performs the measurement for all the neighbour cells, it would lead best performance of UE’s idle mode mobility, however, because of the power consumption issue of the UE, the UE selectively performs the measurement of the neighbour cells.

To decide which frequency to measure, the UE mandatorily measures the serving cell power and evaluates measurement rule specified in [1]. If the measured serving cell power is good enough (i.e. following inequations are all satisfied: Srxlev > SIntraSearchP, Squal > SIntraSearchQ, Srxlev > SIntraSearchP and Srxlev > SnonIntraSearchP, and these values are already broadcasted by the serving cell), the UE would measure neither intra-frequency cells nor inter-frequency cells. Otherwise, UE performs measurement of intra-frequency and/or inter-frequency cells.
Observation 1: In legacy LTE, to reduce power consumption of a UE, UE in RRC_IDLE state decides which frequency to perform measurement according to measurement rule using threshold values given by serving cell.
 To represent UE’s current moving speed, parameter of mobility state of a UE is used. If the recent number of the cell reselections of the UE exceeds a threshold, the UE enters Medium-/High-mobility state and cell reselection related parameters (i.e. Qhyst and Treselection) are changed to deal with high speed mobility of the UE.
 However, the purpose of the idle measurement is to support cell reselection of the UE and mobility state of the UE represents how frequently the cell reselection has performed, evaluation of the measurement rule does not consider current mobility state of the UE.
Observation 2: Mobility state of a UE is used to deal with the idle mobility of the UE, however, it is not considered in measurement rule even though the purpose of idle mode measurement is to support idle mobility.
Assume a case that a UE is moving in high speed and the measured serving cell power is good enough so that the UE is not measuring any neighbour cells. Suddenly, the measured serving cell power may decrease very quickly because the UE is moving speedy. For the current measurement rule, however, the UE would not make any response while the serving cell power decreases under a threshold so that until intra-frequency and/or inter-frequency measurements get started to perform cell reselection. This situation would result late response for the rapid decrease of the serving cell power because measurement rule only considers current serving cell power, not UE speed.

Assuming idle mode procedure of the legacy LTE as baseline for NR, the measurement rule specified in [1] and its parameters might be reused. In this discussion, we discuss about applying mobility state of a UE to measurement rule before applying these parameters to NR.
To vary measurement rule in accordance with mobility state of a UE, the threshold parameters used in measurement rule is changed if a UE is in Medium-/High-mobility state. Following table 1 shows how to change the threshold values.
	Normal-mobility state
	Medium-mobility state
	High-mobility state

	SIntraSearchP
	SIntraSearchP + SMedium_IntraMeasP
	SIntraSearchP + SHigh_IntraMeasP

	SIntraSearchQ
	SIntraSearchP + SMedium_IntraMeasQ
	SIntraSearchP + SHigh_IntraMeasQ

	SnonIntraSearchP
	SIntraSearchP + SMedium_nonIntraMeas
	SIntraSearchP + SHigh_nonIntraMeas

	SnonIntraSearchQ
	SIntraSearchP + SMedium_nonIntraSearchP
	SIntraSearchP + SHigh_nonIntraSearchP


Table 1: Measurement rule related threshold parameters 
Following steps show how the changed parameters affect the UE’s idle measurement procedure.
1. Measured RX level and quality of the serving cell is good enough, so that a UE is neither performing measurement of intra-frequency nor inter-frequency measurement. (Refer to Figure 1)

· Srxlev > SIntraSearchP and Squal > SIntraSearchQ
2. The number of cell reselections during time period TCRmax exceeds NCR_H, so the UE enters High-mobility state from Normal-mobility state.
3. As a result of entering High-mobility state, the S values of the measurement rule are changed according to the Table 1 above.

4. After evaluating new measurement rule parameters, supposing current serving cell power has not changed, now UE should perform intra-frequency measurements (Refer to Figure 2 - this operation would not occur according to the current specification) 

· Srxlev < SIntraSearchP + SHigh_IntraMeasP and Squal < SIntraSearchQ + SHigh_IntraMeasQ
5. If measured power of the serving cell decreases because of the high speed UE mobility, the UE can perform cell reselection to intra-frequency cell quickly as the intra-frequency measurement has performed in advance.



Proposal: Assuming legacy LTE as baseline for NR so that the threshold values of the measurement rule will be reused, the values should be varied in accordance with the current mobility state of the UE so that UE can deal with the high speed mobility.
Conclusion

In conclusion, we propose the followings: 
Observation 1: In legacy LTE, to reduce power consumption of a UE, UE in RRC_IDLE state decides which frequency to perform measurement according to measurement rule using threshold values given by serving cell.
Observation 2: Mobility state of a UE is used to deal with the idle mobility of the UE, however, it is not considered in measurement rule even though the purpose of idle mode measurement is to support idle mobility.

Proposal: Assuming legacy LTE as baseline for NR so that the threshold values of the measurement rule will be reused, the values should be varied in accordance with the current mobility state of the UE so that UE can deal with the high speed mobility.
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Figure2. Entering high-mobility state, threshold parameters has changed, so the UE is now measuring power of intra-frequency neighbour cells
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Figure1. Serving cell power is good enough so that UE is not measuring power of neighbour cells
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