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1 Introduction
In RAN1#68bis, it was agreed that 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity is transmitted at least for the unsynchronized new carrier type. This RS port is mainly designed for time/frequency tracking and RRM measurements. However, the bandwidth of this RS has not been decided.

In this contribution, we discuss the bandwidth of RS on new carrier type based on the performances of time/frequency tracking and RRM measurements.
2 Discussion
· Time/frequency tracking
Many companies have shown the time/frequency tracking performances of one CRS port with different bandwidths in RAN1#68bis. The results are consistent that for both time and frequency tracking, one CRS port transmitted within the full system bandwidth can achieve better performance than the CRS port transmitted within sub-bandwidth, and the performance gap is significant. The simulation results in [1] are shown in appendix.
· RRM measurements

Rel-8 inter-frequency RSRP measurement periods specified by RAN4 are 240 ms for the carrier with 10 MHz bandwidth and 480 ms for the carrier with 1.4 MHz [2]. 
The measurement bandwidth has significant impact on RSRP accuracy. Figure 1 shows the simulation results of inter-frequency RSRP measurement on new carrier type with 10 MHz system bandwidth, and the assumptions are listed in Table 1. It is observed that the performances of 1.4 MHz measurement bandwidth are worse than full bandwidth measurement. Compared to wide-band measurement with 240 ms period, significant performance loss still can be found for sub-band measurement even with 480ms period.
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Figure 1: Inter-frequency RSRP measurement performance 

Since full bandwidth CRS with 5ms periodicity on new carrier type can achieve better performance of time/frequency tracking and RRM measurement, we propose that the one CRS port transmitted on new carrier type should be full bandwidth.
3 Conclusions
In this contribution, we discuss the bandwidth of RS on new carrier types. Considering the performance of time/frequency tracking and RRM measurements, we have the following preference:
Proposal: Full system bandwidth RS with 5ms periodicity should be transmitted on unsynchronized new carrier type.
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a. time synchronization performance                        b. frequency synchronization performance
Figure 2: Time/frequency synchronization performance
Table 1: Link level simulation assumptions for inter-frequency RSRP measurement
	Parameter
	Assumption

	Carrier frequency
	2.0 GHz

	System bandwidth
	10 MHz

	RS bandwidth
	6 PRBs, 50 PRBs

	Channel model
	ETU70

	Antenna setup
	1 Tx, 2 Rx

	Measurement subframe per 5 ms half frame
	1

	Measurement gap periodicity
	80 ms

	SNR Es/Noc
	-6dB, -3dB
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