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1 Introduction
The Rel-13 WI on further MTC enhancements [1] is currently under investigation in RAN1. On RRM measurement, two LSs were sent by RAN1#80 meeting [2][3].
In [2], RAN1 is asking 
RAN4 to provide feedback on RSRP and RSRQ measurement performance for Rel-13 low complexity UEs in normal coverage and enhanced coverage. 
In [3], RAN1 is requesting 
RAN4 to take the above agreements (on PRACH coverage enhancement procedure) into account in their work, and respectfully requests RAN4’s feedback on the possibility described above (on distinction of different coverage enhancement levels using for example RSRP measurement).
In this paper, we will provide our initial thoughts on the two issues mentioned by RAN1 LSs. 
2 Discussion
2.1 Measurement performance 
In [2] some concerns from RAN1 side regarding RRM measurement for coverage enhancements for MTC have been captured. 
The first concern is the low operating point in the enhanced coverage region. In our understanding, this basically means the measurement is performed in much lower SINR condition than the side condition for current requirement. 
For the serving cell, assuming eNB is using full Tx power of 46dBm with a 10MHz system and the target MCL of 155.7dB, the received signal power on CRS REs can be calculated as 
46-10*log10(600)-155.7= -137.48dBm/15kHz;
The noise power can be calculated as 
-174+10*log10(15000)+9=-123.24dBm/15kHz;
The SNR is then calculated as -14.2dB for serving cell. The SNR condition for neighbour cell measurement is expected to be even worse. 
Considering MTC UE only has 1 Rx, we can expect that the measurement performance will be significantly degraded if the current measurement methodology and measurement period is used. This is also shown in our companion paper [4].    
Observation 1: RRM measurement performance in enhanced coverage will be significantly degraded if the current measurement methodology and measurement period is used.
The second concern is the reduced bandwidth of Rel-13 MTC UE and the potential frequency re-tuning. In our view, considering the fact that the basic measurement performance requirements since Rel-8 were defined based on measurement on central 6 PRBs, and that the reference signals for measurement (CRS or CSI-RS) are transmitted over the whole system bandwidth, the reduced bandwidth of Rel-13 MTC UE will not casue big impact to the measurement performance. The frequency re-tuning can be seen as similar as the interruptions casued by CA/DC/D2D, and we think it can be handled by UE implementation.
Observation 2: The reduced bandwidth and potential frequency re-tuning is not likely to have big impact on RRM measurement performance.
The LS [2] mentions that the range of the RSRP/RSRQ reporting needs to be modified. We see this as needed in general, but we think the exact value ranges can be determined only after the measurement performance and related side conditions are settled in RAN4. Therefore, the most important work for RAN4 at current stage is to agree on the simulation assumptions to derive the performance requirements for RRM measurement in enhanced coverage.
The LS [2] also mentions the power consumption issue, since reduced measurement is considered as one possible means to achieve power saving. This aspect should be considered when RAN4 define the measurement performance requirement as there is always a tradeoff between power consumption due to measurement and the performance of the measurement. Since this is related to the requirements, we don't think RAN4 can address this issue at current stage.
Proposal 1: RAN4 first to agree on the simulation assumptions to derive the performance requirements for RRM measurement in enhanced coverage.
2.2 Distinction of different coverage enhancement levels with measurement 
Regarding the question in [3], our understanding is that UE may be able to determine its coverage level in a cell, e.g. normal coverage (0dB coverage enahncement), or enhanced coverage with 5, 10 or 15dB enhancement, by comparing the measured RSRP to some predefined thresholds. This information can be later used by UE to determine the format of the PRACH transmission.
As a simple example, Figure 1 shows two coverage enhancement levels with 5dB gap, assuming they correspond to RSRP of (y-2.5) and (y+2.5). If the measured RSRP is within the range of [y-2.5, y+2.5], UE will know it need (x+5) coverage enhancement. 
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Figure 1 Example of coverage enhancement levels and corresponding RSRP values
As also shown in Figure 1, UE may select a wrong coverage enhancement level given the range allowed by the current accuracy requirement of ±4.5dB (for UE other than Cat-0).
Observation 3: UE may select a wrong coverage enhancement level given the range allowed by the current accuracy requirement.
However, even the accuracy can be improved by either tightening the requirement or using new methodology to derive the accuracy, UE may still select the wrong coverage enhancement level because the possibility of the incorrect selection not only depends on the accuracy but also on the nominal RSRP. In Figure 2, the accuracy of the RSRP measurement is assumed to be improved to ±2dB, and the nominal RSRP is (y)dB and (y-2)dB. It can be seen that when the nominal RSRP is at the center of the range, UE can 100% select the correct coverage enhancement level; however, if the nominal RSRP is close to the edge of the range, UE is still possible to select a worng level. 
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Figure 2 Example of coverage enhancement levels and corresponding RSRP values with improved accuracy
Literally, the accuracy requirement needs to be 0dB to ensure UE can 100% select the correct coverage enhancement level, which is definitely not feasible. 
Observation 4: The possibility of the incorrect selection of coverage enhancement level not only depends on the accuracy but also on the nominal RSRP.
Therefore, to provide reply to [3], we think RAN4 should include the above observations.
Proposal 2: RAN4 to to inform RAN1 about Observation 3 and 4 as reply to [3].
3 Conclusions 
In this paper, we analyzed the questions raised in the two RAN1 LSs, and provide our views on how to address them. Specifically we have the following observations and proposals.
Observation 1: RRM measurement performance in enhanced coverage will be significantly degraded if the current measurement methodology and measurement period is used.
Observation 2: The reduced bandwidth and potential frequency re-tuning is not likely to have big impact on RRM measurement performance.
Proposal 1: RAN4 first to agree on the simulation assumptions to derive the performance requirements for RRM measurement in enhanced coverage.
Observation 3: UE may select a wrong coverage enhancement level given the range allowed by the current accuracy requirement.
Observation 4: The possibility of the incorrect selection of coverage enhancement level not only depends on the accuracy but also on the nominal RSRP.
Proposal 2: RAN4 to to inform RAN1 about Observation 3 and 4 as reply to [3].
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