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1 Introduction

In the RAN WG1#46bis meeting, a downlink reference signal pattern for 4Tx with 15% overhead was agreed as the working assumption and to be confirmed by simulations [1]. In this pattern, the reference symbols of TX3/4 are staggered only in the first reference symbol of each sub-frame to achieve 15% overhead requirements. As a result, the quality of data from antenna 3, 4 is poor at high speeds. 
In this contribution, two improved reference signal patterns with the same overhead of working assumption are discussed first and link performances between the proposed pattern and working assumption are also presented.
2 Proposed Reference Signal Pattern
Figure 1 shows the proposed reference signal patterns for DL 4 Tx. 
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Figure 1 Proposed DL RS Pattern of 4 Tx

For comparison, we can find both the number and indices of sub-carriers of reference signal in our proposal are the same as that shown in [2]. Thus, similar performance at slow speeds is expected for both RS patterns because of same reference symbol density in the frequency domain. However, our proposed RS patterns will work better in high mobility because of high reference symbol density in the time domain. This is especially true for high mobility and low frequency selective scenarios.
3 Simulations
In this section, simulations were present to evaluate the performance of the proposed reference signal pattern. For comparison, the performance of reference signal pattern for working assumption is also shown. The parameters used in the simulations are listed in Table 1.

Table 1 Simulation Parameters
	System bandwidth
	10MHz, 1024 FFT

	TTI 
	1ms (2 sub-frames)

	Modulation
	QPSK

	Channel Coding
	Turbo Codes, R = 1/2

	Channel Model
	VA, 30km/h, 350km/h

	MIMO
	4Tx /2Rx
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Figure 2 Comparison of RS pattern at QPSK VA 350km/h
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Figure 3 Comparison of RS pattern at QPSK VA 30km/h

From the simulation shown in figure 2 and 3, we can find that the proposed RS pattern for 4 Tx has the same performance as the working assumption in low speed scenarios, while it can offer better performance in high mobility scenarios.
4 Conclusions 
In this contribution, we proposed two improved reference signal patterns with the same overhead of working assumption. Comparing the reference signal pattern of current assumption, our proposal can provide better performance in the high mobility scenarios and with similar performance in the low mobility scenarios.
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