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1 Introduction
In RAN#75 a new WI on “even further enhanced MTC for LTE” (efeMTC) [1] was approved. One of the objectives of the WI is to introduce relaxed cell (re) selection for Rel-15 MTC.
	Improved power consumption:

· Relaxed monitoring for cell reselection [RAN2 lead, RAN4]
· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration.


In this contribution, we will discuss some potential solutions for relaxed monitoring for cell reselection.
2 Discussion
In Rel-13, one company in [2] proposed measurement rules could not only define between yes or no, i.e. doing the measurements or not doing the measurements. A device in enhanced coverage should be able to limit the measurements (e.g. reduce the measurement density) in case the device has observed for a certain time an unchanged situation with respect to its own coverage. This is beneficial for improving UE power consumption. However, there is no discussion in this direction finally. 
Not long ago, similar issue proposed in [3] arose again in NB-IoT. It was found in the field that the UE works at much lower SINR while the RSRP of the serving cell is much lower than that of the neighbor cells. It is mainly due to too late cell reselection following the un-timely measurement triggering, as the threshold for triggering measurement is lower than that of an LTE network. If the threshold is set to a higher value, indoor stationary device will perform measurements frequently, which leads to more UE power consumption. 
In order to resolve the issue, an email discussion [4] discussed the following potential approaches: 
1. Continuous measurements
2. Extended value range SIntraSearch
3. Measurements before access
4. Periodic measurements
5. RSRQ monitoring
6. UE mobility state
7. Dedicated configuration
During the last meeting, only the second approach was specified and further discussion covering at least stationary devices is left for this meeting.
For Rel-15 MTC, in order to improve power consumption, the solutions of continuous measurements and periodic measurements are not considered. 
The solution of measurements before access can reduce UE power consumption efficiently. One reason is that the UE performs measurements only before access, the other reason is that fewer repetitions for transmission/ reception are needed as the UE always select the best cell for data transmission/ reception. However, it seems also introducing additional delay on access procedure. If the traffic characteristic is delay tolerant, the UE does not need to perform measurement immediately if the measurement triggering is met. On the other hand, the solution may achieve delay reduction on access procedure. In some situations, the UE does not camp on the best cell and the strength of the serving cell still cannot trigger cell reselection. In this case, during data transmission, more repetitions are needed, which means a long delay to deliver user data. For the solution of measurements before access, every time the UE initiates access for data delivery, the UE will select the best cell, which means fewer repetitions are needed. 
Proposal1: Further evaluate the benefit of delay and power saving of measurements before access solution.
For the solution of RSRQ monitoring, as discussed in [4] and [5], there may be many impacts on NB-IoT as Rel-13 NB-IoT does not support RSRQ measurement. However, in Rel-14 MTC, RSRQ measurement is supported for intra- and inter-frequency. We can re-evaluate this solution all over again, or alternatively, we can use RSRP delta monitoring instead of RSRQ monitoring. 
It is worth noting that the solution of RSRP monitoring is similar with the solution of delta monitoring discussed in [6] and is currently specified for GERAN. Firstly, the UE stores the RSRP value of the serving cell. When the RSRP of the serving cell drops more than X dB (i.e. delta) below the stored value, the UE performs measurements to check if there is a stronger neighbor cell or not. This solution is applicable for both stationary UEs and mobile UEs.
Proposal2: The solution of RSRP delta monitoring is supported for both stationary UEs and mobile UEs.
For the solution of UE mobility state, it is necessary to clarify the definition of “UE mobility” which may affect the UE complexity. The first understanding of UE mobility is defined from the UE physical characteristics. For example, some MTC devices are used for metering, e.g. water metering, electric metering and are physically attached for example to a wall. These devices are always static and their measurement results are seldom changed. The other MTC devices, e.g. express tracking, sometimes are mobile and sometimes are static. If we define “UE mobility” from the perspective of UE physical characteristics, there is no need for the UEs to observe/monitor its state. On the other hand, if we define “UE mobility” from the perspective of UE’s real moving state (e.g. via positioning, cell change monitoring) the solution for reduced monitoring may be complex. 
Proposal3: The definition of “UE mobility” needs to be clarified, from the perspective of either UE physical characteristic or UE real mobility state.

For the solution of dedicated configuration, as discussed in [4], the network estimates the UE mobility state (e.g. TA/AoA) and configures a dedicated measurement threshold in the UE upon release. On one hand, it is difficult and complicated for the network to estimate the UE mobility state; on the other hand, the UE in IDLE mode may change its serving cell, in this case, the dedicated threshold configured by previous cell seems invalid in the new cell. Therefore, we don’t prefer this solution at all. 
Proposal4: The solution of dedicated configuration is not supported for relaxed monitor in Rel-15 MTC.
3 Conclusion and Proposals
In this contribution, we discuss relaxed monitoring for cell reselection, and we observe and propose that:
Proposal1: Further evaluate the benefit of delay and power saving of measurements before access solution.
Proposal2: The solution of RSRP delta monitoring is supported for both stationary UEs and mobile UEs.
Proposal3: The definition of “UE mobility” needs to be clarified, from the perspective of either UE physical characteristic or UE real mobility state.

Proposal4: The solution of dedicated configuration is not supported for relaxed monitor in Rel-15 MTC.
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