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Introduction
[bookmark: OLE_LINK7][bookmark: OLE_LINK6][bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN #80 meeting, new WID RP-181450 on Rel-16 MTC enhancements for LTE was agreed [1]. One of the objectives is to enhance mobility. 
Mobility Enhancement:
· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]
· Specify relaxation of RRM measurements for serving cell for UEs using WUS for at least low mobility UEs [RAN4, RAN2]
In this contribution, we discuss the use of RSS for measurement improvement.
Discussion on use of RSS for measurement improvement
The definition of RSRP for MTC system is defined in [2]:
· Reference signal received power (RSRP), is defined as the linear average over the power contributions of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.
· For RSRP determination the cell-specific reference signals R0 according to TS 36.211 shall be used. If the UE can reliably detect that R1 is available, it may use R1 in addition to R0 to determine RSRP.
[bookmark: _GoBack]The CRS R0 and R1 within one RB and one subframe are illustrated in Figure 1.


Figure 1 Illustration of CRS R0 and R1
In Rel-15 MTC enhancement, RSS is introduced for resynchronization. The base sequence duration of RSS is 11 symbols, starting from the 4th symbol in the subframe which is shown in Figure 2 (taking two ports CRS as an example). The RSS duration is configured by SI and the value is among 8, 16, 32, 40 ms. The period of RSS is configured among 160, 320, 640 and 1280 ms. The RSS may be located at any 2 consecutive PRBs throughout the system bandwidth. The lowermost RSS PRB is signaled in SI. Information about RSS TX boosting is signalled in SI among {0dB, 3dB, 4.8dB, 6dB} relative to CRS. 


Figure 2 Illustration of RSS
From Figure 1 and Figure 2, it can be obtained the number of RSS REs is more than the number of CRS RESs. The measurement accuracy of using RSS would be better than that of CRS. Whether to use RSS for measurement depends on if there is a need to improve the measurement accuracy based on CRS. Therefore, it is suggested that RAN4 evaluate whether there is a need to improve the measurement accuracy of RSRP and RSRQ.
Proposal 1: It is suggested that RAN4 evaluate whether there is a need to improve the measurement accuracy of DL RSRP and RSRQ.
If RSS signal is used for measurement, the specific measurement pattern should be considered, for example, RSS-only measurement or joint RSS and CRS measurement. Besides, the measurement subframe configuration also needs to be studied.
Proposal 2: Further study is needed on standardization impacts if RSS signal is used for measurement.
 Conclusions
In this contribution, we have discussed the measurement improvements for MTC. We make the following proposals:
Proposal 1: It is suggested that RAN4 evaluate whether there is a need to improve the measurement accuracy of DL RSRP and RSRQ.
Proposal 2: Further study is needed on standardization impacts if RSS signal is used for measurement.
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