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1 Introduction

In RAN1#90, the following working assumptions are reached on narrowband measurement accuracy improvements [1]:
Working assumption, confirmation depending on RAN4 feedback: 

· The ratio of NSSS EPRE to NRS EPRE is configured from {-3, 0, 3, spare} dB. 
· Send LS to RAN4 (cc RAN2) to inform the above, and request feedback on the above working assumption.
In this contribution, we continue to discuss the feasibility of other candidates than NSSS.
2 Feasibility of candidates other than NSSS
According to the agreements in [2], besides NSSS, the feasibility of other candidates, i.e. CRS for in-band operation mode, NPBCH, NPDCCH, NPDSCH on an anchor carrier in the serving cell, should also be analyzed. 
In general, to ensure the fairness among cells of RRM measurement from RAN2’s and RAN4’s perspective, signals used for RRM measurement should be the same between serving cell and neighboring cells, otherwise the UE may make unsuitable cell (re-)selections. For neighbor cells, it is not practical for UE to decode NPBCH of every neighbor cell, because this will introduce too much additional complexity for UE.  In order to ensure the fairness of RRM measurements, NPBCH is also not suitable for the serving cell. As for NPDCCH and NPDSCH, which are based on scheduling and not always on, their content and presence are not predictable, which will introduce additional difficulty for measurement enhancement.

For CRS in in-band operation mode, we evaluate the measurement accuracy based on CRS+NRS at 164 dB MCL with UE noise figures 5 dB and 9 dB. The transmit power of NRS is boosted 6 dB over CRS, and other simulation assumptions can be found in [3]. The measurement accuracy is derived from the maximum value obtained at the 5th and 95th percentiles of CDF in the simulation. The measurement accuracy based on CRS+NRS taking RF margin into consideration are shown in Table 1 compared to that based on NRS only. 

Table 1 Comparison of NRSRP measurement accuracy between CRS+NRS based and NRS only based at 
164 dB MCL for in-band operation mode
	Measurement accuracy
	Noise figure = 5dB
	Noise figure = 9dB

	NRS only
	4.4 dB
	6.8 dB

	NRS + CRS
	5.0 dB
	7.2 dB


From the results, we can see that the measurement accuracy based on CRS+NRS is worse than that based on NRS only for both NF values due to the lower CRS transmit power.

Observation 1: NRSRP measurement accuracy based on CRS+NRS can be worse than that based on only NRS in low MCL due to low CRS received power.
Observation 2: NPBCH, NPDCCH, NPDSCH, and CRS are not suitable for measurement enhancement.
Proposal 1: Only NSSS additionally to NRS is defined for RRM measurement enhancement during Release 15.
3 Conclusions
In this contribution, the possible signaling related to NSSS for RRM measurement enhancement is discussed, and the feasibility of other candidates are also analyzed. Below are the proposals and observations:
Observation 1: NRSRP measurement accuracy based on CRS+NRS can be worse than that based on only NRS in low MCL due to low CRS received power.
Observation 2: NPBCH, NPDCCH, NPDSCH, and CRS are not suitable for measurement enhancement.

Proposal 1: Only NSSS additionally to NRS is defined for RRM measurement enhancement during Release 15.
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