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Introduction
In RAN1 #90 meeting, the following working assumptions on the TRS have been made:
Working assumptions:
· At least X=2 is supported
· FFS on X= 1 and 4
· Check whether X=1 can provide sufficient Doppler spread estimation performance
· Total symbol number summed over X=2 slots is 4 (Consider further 2+2 and 3+1, support one or both (FFS)). 
· Consider further the positions, taking into account DMRS
In this contribution, we give our evaluation results of different symbol spacing within a slot and different TRS positions, considering Dopper spread estimation.
Discussion
In our evaluation, the TRS burst length (X) is 1 slot (14 OFDM symbols), the number of OFDM symbols included for TRS in one slot is 2, as shown in figure 1. 
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 Figure 1 TRS pattern (X=1 slot)
and the other pattern of TRS burst length (X) is 2 slot(28 OFDM symbols) are given in figure 2
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Figure 2 TRS pattern (X=2 slots)
Doppler spread generator
Fig. 3 shows the Doppler spectrum of the legacy EPA/EVA/ETU channels, Here we generate Doppler spectrum based on R4-151611.
[image: ]
Fig. 3, Doppler spectrum of 300Hz from 36.101 channel model (R4-151611)
Evaluation results of different TRS burst length(X = 1/2/4 slot)
The CDF performance of Doppler spread estimation with 400Hz and 800 Hz Doppler spread a in figure 4. From the figure, we can see that with the incensement of TRS burst length，the CDF performance of Doppler spread estimation are more concentrated, the estimation accuracy is getting better. 
[image: ]
Figure 4 CDF of Doppler spread estimation error
Evaluation results of different symbol numbers with TRS burst length of X=2 slots
In this section we give the evaluation results of different symbol numbers with TRS burst length of X=2, when the TRS symbol numbers are 4, the TRS can be distributed as "2+2"(2 TRS symbols in each slot), and also can be distributed as "3+1" (3 TRS symbols in the first slot, 1 TRS symbol in the second slot), which are shown in figure 5 and figure 6.
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Figure 5 TRS Pattern（2+2）
[image: ]
Figure 6 TRS Pattern（3+1）
Both the performance of TRS symbols distributed as "2+2" and "3+1" are given in figure 7. From the figure, we can see that similar performance of two distributed symbols are shown and the "2+2" pattern has a bit better performance than "3+1".
[image: ]
	Figure 7 CDF of Doppler spread estimation error with different TRS pattern
Conclusion
In this contribution, we give our evaluation results of different TRS burst length with X=1,2,4 slots, and different TRS symbols patterns with total symbol number summed over X=2 slots is 4(Consider 2+2 and 3+1). From the results, we can see that with the incensement of TRS burst length，the estimation accuracy is getting better, and "2+2" pattern has a bit better performance than "3+1".
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Appendix simulation assumptions
Table 1: Simulation Assumption for LLS
	Time delay spread
	300ns

	Carrier frequency
	4GHz

	Doppler spread
	400/800（Hz）

	MCS
	64QAM

	Subcarrier spacing
	15kHz

	System bandwidth
	50RB

	TRS bandwidth
	24RB

	Sf
	4
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