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1 Introduction
The release 15 work item on NB-IOT, further NB-IOT enhancements, includes several objectives that requires RNA4 work. One such objectives is following which targets reduced power consumption in the UE [1]:
	· Power consumption reduction for physical channels

· Study and, if found beneficial, specify for idle mode paging and/or connected mode DRX, physical signal/channel that can be efficiently decoded or detected prior to decoding NPDCCH/NPDSCH. [RAN1,  RAN2,  RAN4]


This work on objective has resulted in a new physical signal called wake-up signal (WUS). In addition, RAN4 has received an LS requesting RAN4 to study the feasibility of RRM measurement relaxation and provide input, as follows [2]:
	RAN1 respectfully asks RAN4 to take the above information into account, and to provide input on the feasibility of RRM measurement relaxation in the part on NB-IoT WUS.


In this contribution, we discuss feasibility of measurement relaxation as requested in the LS, and provide our view. 
2 Discussions 
2.1 Background

According to current specification, the category NB1 UE is required to perform NRSRP and NRSRQ measurement on the serving cell and evaluate the cell selection criterion at least every DRX cycle, see below [3].

	“The UE shall measure the NRSRP and NRSRQ level of the serving NB-IoT cell and evaluate the cell selection criterion S defined in [1] for the serving NB-IoT cell at least every DRX cycle.”


The WUS signal which is being designed in RAN1 can have different mappings. One type of mapping is 1x1, which means there is a WUS signal transmitted prior to each WUS. Another mapping which is also being considered is 1xN mapping, in which case one WUS signal is related to multiple POs. This mapping is not well aligned with current UE behaviour in IDLE mode which requires the UE to perform measurement and evaluate the serving cell criteria at least every DRX cycle. Therefore RAN1 has requested RAN4 to study the feasibility of relaxing the serving cell measurements for NB-IOT, and this is discussed in section below.
2.2 Discussions
The path loss between an NB-IOT device and serving eNodeB can be very large in some scenarios, e.g. when used as sensors or metering devices located in remote locations such as in the basement of building. There are many other similar scenarios that are addressed by NB-IOT. These scenarios are also known as coverage enhancement scenarios, where the supported minimum SNR level can be down to -15 dB. RAN4 has studied the cell identification and RRM measurement performance based on EPA 1 Hz, and ETU1 Hz for enhanced coverage. This corresponds to limited mobility scenario.  The devices which have limited mobility or stationary may not need measure on the serving cell as frequent as other mobile UEs. Therefore it is feasible to reduce the measurement rate of these UEs. However, RAN4 needs to identify solutions to reliably determine the mobility state of the UE, and this needs further study.
· Proposal #1: It is feasible to reduce the serving cell measurements rate for low-mobility UEs under certain criteria which is FFS. 
3 Summary 
In this contribution we have discussed incoming RAN1 LS on RRM measurement relaxation for NB-IOT to better utilize the gain of WUS. Based on the discussions, we make following proposal:

· Proposal #1: It is feasible to reduce the serving cell measurements rate for low-mobility UEs under certain criteria which is FFS. 
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