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1 Introduction

With the number of deployed networks and the volume of connected devices undergoing a steady growth, to further improve the network operation and efficiency, the WI of R16 MTC enhancement was approved in RAN#80. The WID [1] on mobility enhancement is provided in the following.
Mobility Enhancement:
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]
The following agreement was achieved after discussion in RAN1#94 meeting.
From RAN1 perspective, it is feasible to use RSS for measuring RSRP for cells at least for IDLE mode mobility

· RAN1 to identify the related parameters in the next RAN1 meeting.
This contribution provides further discussion on improving DL measurement accuracy. 
2 DL measurement accuracy improvement
For NB-IoT, cell (re)selection, NPRACH CE level, and UL open loop power control are all based on the NRSRP. NRSRP/NRSRQ is measured based on NRS of anchor carrier. And its occupied bandwidth, 180 kHz, is much less than that of CRS in LTE system which could directly lead to lower measurement accuracy. NRSRP inaccuracy of a NB-IoT UE in a deep coverage can range around (10 dB referred in [2]. Inaccurate NRSRP estimate will lead to inaccurate selection of cell, CE level and UL open loop power control. Thus, NSSS was specified to be used for NRSRP/NRSRQ measurement in Release 15 NB-IoT enhancement.
For MTC, RSRP/RSRQ is measured via full band CRS except for CRS muting case. While CRS muting is configured, the CRS within centre 6PRB(s)/24PRB(s) are utilised for RSRP/RSRQ measurement for Cat-M1/M2 UE. Thus, the measurement resource of MTC is much more than that of NB-IoT. Considering MTC UE could work at deep coverage region where the RSRP/RSRQ might be inaccuracy, it may be desirable to study the possible solutions for RRM measurement accuracy enhancement. However, whether measurement accuracy is the bottle neck of system/UE performance should be considered. Thus, evaluation is needed before discussing whether enhance measurement accuracy or not in deep coverage. For light coverage scenario, from the view of power assumption saving, new mechanism can be considered for quicker estimating stable RSRP/RSRQ. 
Proposal 1: Evaluate whether measurement accuracy limits system/UE performance for current MTC design. 
2.1 RSS for RRM measurement
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Figure 1 RSS signal

As it takes a lot of time for re-synchronization via PSS/SSS due to the disperse location in time domain (One PSS/SSS per 5 ms), a new re-synchronization signal (RSS) is introduced to reduce the system acquisition time in Release 15 MTC enhancement. RSS occupies 2 consecutive PRBs in frequency domain and each transmission duration can be configured from the set {8ms, 16ms, 32ms, 40ms} as depicted in Figure 1. From the view of available resource for measurement, there are much more REs of RSS compared to that of CRS.
From the view of transmit power, RSS supports TX boosting which is signalled in SI among {0dB, 3dB, 4.8dB, 6dB} relative to CRS.
Thus, from the view of available measurement resource and signal power, RSS is better for RSRP/RSRQ measurement compared to CRS.
With respective of the RSS periodicity, it can be configurable to 160, 320, 640 or 1280 ms in SIB as specified in [3]. If RSRP/RSRQ measurement need averaging over multiple period, UE shall be awake for a long time which shall cost a lot of power. Since these subframes are scheduled discontinuous, coherent combining isn’t feasible. Additionally, whether the RSS periodicity matches with RSRP/RSRQ measurement period or not should be further for study.
Proposal 2: The feasibility of RSS periodicity for RSRP/RSRQ measurement is FFS.
From the view of saving power in light coverage, related simulation is needed to evaluate the gain achieved via using RSS compared to current CRS. If significant gain can be achieved, RSS can be considered for quicker acquiring stable measurement; otherwise, the additional complexity introduced by measurement enhancement should be highly considered. 
Proposal 3: Evaluate the gain achieved via using RSS compared to current CRS.
As RSRP/RSRQ measurement is in the RAN4 work scope, one LS is needed to move forward the sub-topic. 

Proposal 4: Send LS to RAN4 with respect to the following aspects.

· Whether measurement accuracy limits system/link performance.

· The feasibility of RSS periodicity for RSRP/RSRQ measurement.

· The gain achieved via using RSS compared to current CRS.
3 Conclusions
In this contribution, some aspects of improving DL measurement accuracy are discussed, and the following conclusions are given:
Proposal 1: Evaluate whether measurement accuracy limits system/UE performance for current MTC design. 
Proposal 2: The feasibility of RSS periodicity for RSRP/RSRQ measurement is FFS.
Proposal 3: Evaluate the gain achieved via using RSS compared to current CRS.
Proposal 4: Send LS to RAN4 with respect to the following aspects.

· Whether measurement accuracy limits system/link performance.

· The feasibility of RSS periodicity for RSRP/RSRQ measurement.

· The gain achieved via using RSS compared to current CRS.
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