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1 Introduction
In RAN1#72, it was agreed that RRM measurements is supported on both synchronized and unsynchronized NCT. However, how to perform the RRM measurement has not been decided yet. In this contribution, we discuss the RS used for RRM measurement on NCT based on the simulation results.
2 Discussion

2.1 RS used for RRM measurement
For RRM measurement on NCT, two options can be considered:

· Option 1: CSI-RS is used for RRM measurement

· Option 2: Reduced CRS (RCRS) is used for RRM measurement

The RSRP measurement performance of the above two options is given in Figure 1, with the simulation assumptions captured in appendix. It can be seen that the performance of option 2 is better than option 1, since CSI-RS has lower density in both time and frequency domains compared to RCRS. 
Furthermore, RCRS can be directly used for RRM measurement with less specification and implement work since RCRS uses the same RE and sequence of CRS port 0.
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A: Intra-frequency RSRP                                                        B: Inter-frequency RSRP

Figure 1: RSRP measurement performance based on different RSs
Considering the performance of RRM measurement and the implementation complexity, we have the following proposal:

Proposal 1: The RRM measurement for NCT should be performed based on RCRS.

Proposal 2: RCRS should be transmitted on synchronized NCT.

2.2 Bandwidth of RS used for RRM measurement 
RAN4 has no consensus on the bandwidth of RCRS. However, RAN4 has confirmed that full system bandwidth for RCRS improves time tracking, frequency tracking performances, and RRM measurements accuracy. 
Figure 3 shows the simulation results of RSRP measurement on a NCT with 10 MHz system bandwidth, and the assumptions are listed in appendix. It is observed that the RRM performances with subband measurement are worse than full bandwidth measurement. 
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A: Intra-frequency RSRP                                                        B: Inter-frequency RSRP 
Figure 2: Inter-frequency RSRP measurement performance based on different bandwidths
Since full bandwidth RCRS on NCT can achieve better performance of RRM measurement, we propose that RCRS on NCT should be transmitted over full bandwidth.

Proposal 3: Full system bandwidth RCRS should be transmitted on NCT.
3 Conclusions

This contribution shows our views on RRM measurement for Rel-12 NCT, with the following proposals:
Proposal 1: 
The RRM measurement for NCT should be performed based on TRS.

Proposal 2: RCRS should be transmitted on synchronized NCT.

Proposal 3: Full system bandwidth RCRS should be transmitted on NCT.
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5 Appendix
Table 1: Link level simulation assumptions for NCT RSRP measurement
	Parameters
	Intra-frequency
	Inter-frequency

	Carrier frequency
	2.0 GHz
	2.0 GHz

	System bandwidth
	1.4M, 10MHz
	1.4M, 10 MHz

	Measurement bandwidth
	6 PRBs, 50 PRBs
	6 PRBs, 50 PRBs

	Minimum RSRP L1 measurement period
	200ms
	240ms, 480ms

	Measurement samples (in time) per gap
	1
	1

	Measurement samples interval
	20 ms, 40 ms
	80 ms

	L3 filtering
	Disabled
	Disabled

	Transmit antenna
	1
	1

	Receive antennas
	2
	2

	DRX/DTX
	OFF
	OFF

	Propagation conditions
	AWGN, ETU70 
	ETU70 

	Noc
	AWGN
	AWGN

	Es/Noc
	-6 dB, -3dB
	-6 dB, -3dB
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