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1 Introduction

After the last RAN1 meeting, there have been discussions on DL reference signal(RS) structure via e-mails between common RS only vs. dedicated RS for data demodulation and common RS sparsely transmitted for channel quality measurement. There were lots of issues regarding this, for example, the overhead of RS, the channel estimation performance, the accuracy of measurement and so on. 
In this contribution, we would like to compare the channel estimation performance of the two RS schemes. The performance difference will mainly depend on if averaging/interpolation of RS in adjacent subframes is possible or not.
2 Simulation Results 
The RS structure considered in this contribution is in line with that assumed in SI [1].  The reference symbols are transmitted every 6 subcarriers in the 1st and the last 3rd OFDM symbols. For the purpose of comparison, the same structure and overhead are applied to both schemes. Detailed parameters are provided in Table 1. 
Figures 1 and 2 are the block error rate performance of the common RS and the dedicated RS. The observations from them are as follows:
· The performance of the common RS is clearly improved as the number of subframes used for combining RSs from 1 (current subframe only) to 4. 
· On the other hand, the dedicated RS structure should boost RS power to improve channel estimation performance. The performance of the dedicated RS with 6dB power boosting is comparable with that of the common RS with 3 and 4 subframes combining for TU3 and TU30, respectively. 
· There is very slight gap between the common RS and the dedicated RS in case that only the RS in current subframe is used for channel estimation. It is due to whether or not the interpolation between the RSs of neighboring resource blocks is used.
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Figure 1 BLER performance in TU3
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Figure 2 BLER performance in TU30
3 Conclusion
Based on the results, it seems clear that dedicated reference signal requires larger overhead for reference signal due to absence of inter-subframe interpolation/averaging. The loss of the dedicated RS should increase if an additional overhead for the common RS for channel quality measurement is considered. 
From the results of this contribution, “common reference signal only” is preferred from channel estimation point of view. 
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Annex. System parameters for simulation

Table 1: Parameters
	Parameter
	Assumption

	TTI duration (msec)
	0.5

	FFT size
	1024

	OFDM sample rate (Msamples/sec)
	15.36

	CP duration ((sec/ samples)
	(4.75/73) ( 6, (4.82/74) ( 1

	Subcarrier separation (kHz)
	15

	# of OFDM symbols per TTI
	7

	OFDM symbol duration ((sec)
	66.67

	# of useful subcarriers per OFDM symbol
	600

	Transmission bandwidth (MHz)
	9.015

	Bandwidth for Resource Block (KHz)
	375

	Number of total Resource Blocks
	24

	Number of allocated Resource blocks
	2 (750kHz), Localized transmission

	Number of information bits
	250

	MCS level
	QPSK, R=1/2

	Number of Antennas (Tx, Rx)
	(1,2)





























































































































































































































































































































































































































