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Introduction
In RAN2 #91bis meeting [1], it was agreed to support intra- and inter-frequency cell reselection. In this contribution, we discuss measurement rules for cell reselection in an energy efficient way.

Discussion
One of the important objectives for NB-IoT design is to minimize the power consumption of UE. When NB-IoT UE in IDLE mode performs cell re-selection procedure to find a better cell, the UE should be required to perform the neighbor cell measurement conditionally because the neighbor cell measurement, especially inter-frequency measurement, involves UE power consumption to tune its radio frequency to a target frequency and to measure the target frequency frequently. The reduction of inter-frequency measurements directly translates into reduction of power consumption of UEs, which is quite important for NB-IoT use cases.
In order to support the conditional neighbor cell measurement in current LTE system, there are two kinds of thresholds, i.e. SIntraSearchP(Q) and SnonIntraSearchP(Q). If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements. Furthermore, if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of E-UTRAN inter-frequencies. If the threshold is set high enough, the UE needs to monitor neighbor cells frequently. On the other hand, if the threshold is set too much low, the UE should be served by a bad quality cell even if there exists a better cell around the UE. For reduction of inter-frequency measurements, network can signal two thresholds to control whether UE is required to only perform intra-frequency measurements or whether UE is required to perform both intra- and inter-frequency measurements.
The NB-IoT UE is also able to save the power to find a better cell in the same way. We propose to apply the same neighbor cell measurement rules based on two kinds of thresholds to the NB-IoT.
Proposal 1: Confirm that for NB-IoT UE in IDLE mode the same measurement rule based on two kinds of thresholds should be supported in NB-IoT.
The reduced performance measurement with a longer measurement period was introduced in Rel-12 IncMon [2] so that UE measures more inter-frequencies without increasing the measurement gap period. If the reduced performance measurement is applied, UE performs the inter-frequency measurement less often with a longer measurement period. So the UE is also able to save its power to perform inter-frequency measurement. The reduced performance measurement makes UE consume more time to obtain one measurement result compared to the normal measurement. However, it doesn’t really matter to the NB-IoT because it is a general assumption that the NB-IoT UE is almost stationary. At the stationary UE, the radio quality is not drastically changed so that frequent measurements do not seem necessary.
In addition to employing two thresholds to trigger intra- and inter-frequency measurements, UE is also required to perform inter-frequency measurements with a longer measurement period similar to reduced performance measurement requirement rather than that specified in normal performance measurement requirement in order to save UE power consumption.
Proposal 2: For NB-IoT UE in IDLE mode, inter-frequency measurements with a longer measurement period is supported.
Since the detailed requirement of reduced performance measurement is the scope of RAN4, we think it is necessary to send LS to RAN4 for the above proposal.
Proposal 3: Send the LS to RAN4 for informing the above proposals. 

Conclusion
Proposal 1: Confirm that for NB-IoT UE in IDLE mode the same measurement rule based on two kinds of thresholds should be supported in NB-IoT.
Proposal 2: For NB-IoT UE in IDLE mode, inter-frequency measurements with a longer measurement period should be supported.
Proposal 3: Send the LS to RAN4 for informing the above proposals.
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