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Introduction
During the last RAN2 #98 meeting, the following agreement for NB-IoT cell re-selection measurements was made:
· We aim to specify some solution in TEI14 that is early implementable, the solution(s) covering at least stationary devices.
Also an email discussion for power consumption for RRM is raised to find solutions at least for stationary devices to reduce power consumption for detection and measurements of neighbour cells. 
[bookmark: _Ref178064866]In this contribution we proposed general solutions for reducing measurements for stationary UEs. 
Discussion
Relaxed monitoring for stationary UEs
In LTE system, UEs in RRC connected mode perform measurements and report to eNB to enable handover process, and UEs in idle mode perform measurements to camp on the best cell. All the measurements is for the purpose of the realization of mobility. However, in many NB-IoT applications, such as meters or sensors, the UEs are located at fixed geolocation and will not perform mobility in RRC connected mode and idle mode. During the last meeting, RAN2 agreed to find solutions at least for the stationary UEs. However, stationary UEs may be the UEs with fixed geolocation forever or may be the UEs moving for some time and then stop at a place for a long period of time. 
Observation 1	Stationary UEs include the UEs with fixed geolocation forever and the UEs moving for some time and then stop at a place for a long period of time.
[bookmark: _GoBack]UEs should decide whether to perform measurements based on their applications and/or their battery power. If the UEs belong to applications such as meters or sensors with fixed geolocation, they don’t need to perform intra-frequency and/or inter-frequency measurements because no mobility required. If the UEs belong to the applications such as tracking items, they can perform measurements depend on their current mobility state. UEs can determine their mobility state based on the measurements on reference signals (e.g. NPSS, NSSS, NRS, NPRS, and etc.) or by reusing the existing method described in section 2.3. To incorporate many applications in the future, RAN2 should consider a general solution not only for fixed UEs but also for intermittently stationary UEs to achieve the 5G requirements of low power consumption. 
RAN2 to consider a general solution for all types of UE.


General solutions for UEs
[bookmark: _Toc465777632][bookmark: _Toc465851108][bookmark: _Toc465856843][bookmark: _Toc466040359]According to the following rule [1], a UE will perform intra-frequency measurements for neighbour cells. 
· If the serving cell fulfils Srxlev > SintraSearchP, the UE may choose not to perform intra-frequency measurements. 
· Otherwise, the UE shall perform intra-frequency measurements. 
The UE measures Srxlev periodically or based on event trigger (e.g. before receiving the paging message). The Srxlev is measured as following: 
· Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp
Where Qrxlevmeas is the serving cell RSRP, Qrxlevmin is the minimum required RX level, Pcompensation is the compensation for different power classes, and Qoffsettemp is the offset temporarily applied to the serving cell. Qrxlevmin, Pcompensation, Qoffsettemp, and SintraSearchP are received from the system information. 
Based on the above formulas, eNB can adjust the intra-frequency measurements by adjusting Srxlev or by adjusting the threshold, SintraSearchP. The following methods can support to relax the measurements for a station UE:
a) Increase Srxlev: eNB can provide offsets for different mobility state, and the UE applies the offset according to its application or mobility state. The offset for the stationary can be configured as infinite to omit any intra-frequency measurements. 
b) Reduce SintraSearchP: Because only one threshold is configured for all UEs in the cell, eNB has to configure other thresholds for different mobility states. The configuration can be specific values for each mobility state, or apply scaling factors for each mobility state. 
The method has the following benefits:
· Less radio resource: Comparing with the method of issue 2 in the email discussion [2], eNB can adjust the UE measurements through broadcast other than unicast. When the network condition is changed (e.g. cell ID is changed), the eNB can adjust the parameters to enable all the UEs in the cell to re-start intra-frequency measurements. 
· Less UE impact: UEs have similar measurement behaviour as legacy UEs and does not need additional measurements. 
To relax measurements for stationary UEs, RAN2 to consider configuring the parameters for the cell (re)selection through system information. 

UE mobility state determination 
Other than the applications for fixed geolocation UEs, an intermittently stationary UE may need to determine its mobility state to configure the cell reselection measurements. In subclause 5.2.4.3 of [1] a UE determines its mobility state by estimating the number of cell re-selection. Three mobility states which are High-mobility state, Medium-mobility state, and Normal-mobility state are defined. Corresponding scaling factor is configured for each mobility state, and the UE can perform measurements and reporting based on its mobility state. We propose to reuse the method for NB-IoT. A new mobility state (e.g. Stationary-mobility state) and corresponding scaling factor (e.g. sf-Stationary = 0) can be figured for a stationary UE. 
RAN2 to consider reusing the E-UTRAN method to determine UE mobility state. 
Conclusions
In this contribution we discussed general solutions for reducing power consumption for measurements of neighbour cells in NB-IoT. In section 2 we made the following observation:
Observation 1	Stationary UEs include the UEs with fixed geolocation forever and the UEs moving for some time and then stop at a place for a long period of time.
Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to consider a general solution for all types of UE.
Proposal 2	To relax measurements for stationary UEs, RAN2 to consider configuring the parameters for the cell (re)selection through system information.
Proposal 3	RAN2 to consider reusing the E-UTRAN method to determine UE mobility state.
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