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1 Introduction
Rel-13 WI on further MTC enhancements [1] has been discussed in several RAN4 meetings, and the focus is on the RRM measurement performance, as well as the feasibility to use RSRP measurement to distinguish different coverage enhancement (CE) levels for initial PRACH transmission, as asked in two RAN1 LS [2-3].

In RAN2#90 meeting, an LS [4] was sent to RAN4, raising concerns about measurement performance in the context of cell (re)selection in enhanced coverage (EC), and asking the following questions.
Q1: Is it feasible to do cell selection based on RSRP/RSRQ measurements in EC with cell selection criterion S, which corresponds to the maximum enhanced coverage supported in this cell? If not, what would RAN4 consider to be feasible EC cell selection criteria? 

Q2: Is it feasible to rank cells for intra-frequency and equal priority inter-frequency cell reselection based on RSRP/RSRQ measurements in EC? 

Q3: Is it feasible in EC to compare RSRP/RSRQ measurement of serving and inter-frequency cells with thresholds, for absolute priority cell reselection. 

Q4: Do the responses to the questions above differ depending on the level of coverage extension? If so, RAN2 would appreciate to receive the corresponding details.
In this paper, we will address RAN2 LS and discuss the feasibility of measurement based cell (re)selection in enhanced coverage.
2 Discussion

In our understanding, the concern from RAN2 is main about the measurement performance in enhanced coverage, i.e. the measurement period (and corresponding UE power consumption) and the measurement accuracy. Since UE in enhanced coverage are assumed to be with low mobility [2], we do not see measurement period as critical requirement. For the UE power consumption, we do not think it will increase much in enhanced coverage compared to normal coverage, as UE, when performing measurement in idle mode, will honour DRX cycle configured, i.e. UE as minimum is only required to measure every N (=1…4) DRX cycles. Therefore, the main issue is still the measurement accuracy. On the exact questions asked by RAN2, we think Q1 is related to absolute accuracy, while answers to Q2 and Q3 are depending on the relative accuracy. 

Observation 1: Current measurement based cell (re)selection criteria can work in EC with new thresholds, if the measurement accuracy is considered as sufficient.

Currently RAN4 is evaluating the RSRP/RSRQ measurement performance in EC, as triggered by RAN1 LS [2]. There is no clear consensus about the performance, with some companies showing big degradation when SINR goes down from -6dB to -18dB, but with other companies showing similar performance using different measurement techniques in low SINR conditions. Anyway, it is expected that the accuracy performance in EC may be worse than that in normal coverage.  

Observation 2: Accuracy performance in EC is expected to be worse than that in normal coverage.
In current spec 36.133, measurement accuracy is only specified for connected mode, and all the requirements for Rel-12 Cat-0 UE are summarized in Table 1. 
Table 1: Summary of measurement accuracy requirements for Cat-0 UE
	Requirement
	SINR side condition 
	Allowed tolerance

	Intra-frequency absolute RSRP accuracy
	≥ -6dB
	±7 dB

	Intra-frequency relative RSRP accuracy
	> -3dB
	±3 dB

	
	≥ -6dB
	±4 dB

	Intra-frequency absolute RSRQ accuracy
	> -3dB
	±3.5 dB

	
	≥ -6dB
	±4.5 dB


It can be seen that the requirements in connected mode is only defined for intra-frequency measurement. This was decided as such during Rel-12 discussions, because it was believed that the mobility for MTC UEs will mainly be between intra-frequency cells, and there is no need to define inter-frequency requirements due to low cost considerations. Also the SINR side condition of the requirements is -6dB as lowest, which is significantly better compared to -18dB assumed for EC.  

For idle mode, UE is required to evaluate the intra/inter-frequency cell has met reselection criterion within a certain period, which contains 2-5 measurements, depending on if the measured cell is serving or neighbour cell as well as the DRX cycle configured. Although there is no accuracy requirement for idle mode measurement, it is believed that UE will achieve similar accuracy level as for connected mode with same measurement period, in order to guarantee the performance of idle mode molibity. 

In order for RAN4 to draw a conclusion on the feasibility of cell (re)selection based on RSRP/RSRQ measurements, it is better to first clarify which accuracy level is considered as sufficient. One may consider existing connected mode minimum requirement of ±7dB works for the cell (re)selection, but it is not clear if worse accuracy like ±8dB or ±10dB is also sufficient. Therefore, in our view, RAN4 should first clarify how to determine an accuracy level is sufficient for cell (re)selection or not.
Propose: RAN4 should clarify which accuracy level is sufficient for cell (re)selection, or how to determine an accuracy level is sufficient for cell (re)selection or not.
3 Conclusions 

In this paper, we discussed the concerns raised by RAN2 for the cell (re)selection in EC, and found that the main issue is the accuracy of the RSRP/RSRQ measurement. Then we summarized the existing related requirements, and found no clear requirement for cell (re)selection. To make a meaningful reply to the RAN2 LS, we think RAN4 should clarify how to evaluate the feasibility.  
Specifically, we have the following observations and proposal.
Observation 1: Current measurement based cell (re)selection criteria can work in EC with new thresholds, if the measurement accuracy is considered as sufficient.

Observation 2: Accuracy performance in EC is expected to be worse than that in normal coverage.
Propose: RAN4 should clarify which accuracy level is sufficient for cell (re)selection, or how to determine an accuracy level is sufficient for cell (re)selection or not.
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