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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]It was agreed in RAN4#92bis to further study the options regarding to following aspects:
· Maximum Doppler frequency;
· DMRS configuration between 1+2 and 1+3 for multipath fading channel
In this paper, we present the simulation results of PDSCH for NR high-speed TDL channels and provide our observations and proposals for the test case setting. 
2	Discussion on NR high-speed TDL test case setting
2.1 Maximum Doppler frequency
Based on the simulation assumption in [1], in the following we provide the corresponding simulation results. Table 2.1 and Table 2.2 present the required SNR (in dB) at 70% throughput in TDL-C channel for FDD and TDD cases, respectively. Table A.1 (in Appendix) contains detailed parameter setting in the simulation. From our results, 70% throughput can be achieved with a reasonable SNR under the assumption that maximum Doppler frequency is 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively. Therefore, we agree to support these Doppler options in the TDL-C channel.
Proposal #1: Agree to assume 600Hz maximum Doppler frequency for 15kHz SCS and 1200Hz maximum Doppler frequency for 30kHz SCS.



Table 2.1 Required SNR (dB) @ 70% Tput for TDL-C FDD cases
	Doppler shift
	MCS
	2x2
	2x4

	
	
	AddPos2
	AddPos3
	AddPos2
	AddPos3

	Rank 1
	4
	-1.25
	-1.4
	-4.21
	-4.39

	
	13
	7.04
	7.08
	3.33
	3.37

	
	17
	10.74
	10.19
	6.79
	6.38

	Rank 2
	4
	3.18
	2.97
	-0.54
	-0.78

	
	13
	14.18
	14.07
	8.2
	8.13

	
	17
	20.01
	19.6
	12.19
	11.95






Table 2.2 Required SNR (dB) @ 70% Tput for TDL-C TDD cases
	Doppler shift
	MCS
	2x2
	2x4

	
	
	AddPos2
	AddPos3
	AddPos2
	AddPos3

	Rank 1
	4
	-1.04
	-1.16
	-4.02
	-4.17

	
	13
	7.62
	7.41
	3.77
	3.62

	
	17
	10.85
	10.86
	6.85
	6.9

	Rank 2
	4
	3.98
	3.81
	0.09
	-0.09

	
	13
	15.13
	14.83
	8.88
	8.67

	
	17
	20.15
	20.07
	12.51
	12.46




2.2 DMRS symbol number
We analyze the impact of different DMRS symbol numbers on demodulation performance. Figure 2.1 shows the BLER and Tput curve with different DMRS number under TDD cases with maximum Doppler shift = 1200Hz, 2x4 antenna configuration and rank 2. From the BLER curves, 3 additional DMRS has 0.25dB SNR gain in BLER compared to 2 additional DMRS due to more accurate channel estimation results. However, 3 additional DMRS configuration increases the pilot overhead and thus reduce the throughput accordingly. Considering the complexity of UE demodulation, 2 additional DMRS is enough to handle the high Doppler spread and should be more practical for HST scenario.

Proposal #2: Use 2 additional PDSCH DMRS symbols (Option 1: 1+1+1) for high-speed TDL channel test 


[image: ]
Figure 2.1 TDL-C performance with different DMRS number






3	Conclusions
In the contribution, we provide our simulation results of PDSCH HST tests and following proposals:
Proposal #1: Agree to assume 600Hz maximum Doppler frequency for 15kHz SCS and 1200Hz maximum Doppler frequency for 30kHz SCS.
Proposal #2: Use 2 additional PDSCH DMRS symbols (Option 1: 1+1+1) for multipath fading channel test 
4	Reference
[1] R4-1912808, “WF on UE demodulation for NR HST”, CMCC.


Appendix

Table A.1 Simulation assumption for multi-path fading channel
	Parameter
	Value

	
	FDD 15KHz SCS
	TDD 30KHz SCS

	Antenna configuration
	2x2; 2x4 

	DMRS type
	type 1

	Number of DMRS symbols
	Option1: DMRS 1+1+1
Option2: DMRS 1+1+1+1

	MCS
	MCS 4; MCS 13; MCS 17 based on 64QAM table

	TDD pattern: 
	7D1S2U, S: 6D 4G 4U

	Propagation condition
	TDL-C 300ns

	TRS periodicity
	10ms, 2 slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Duration 12

	Ds and Dmin
	Ds= 300m, Dmin=2m

	Rank
	Rank = 1 and 2

	BW
	10MHz
	40MHz

	Maximum Doppler shift
	600Hz
	1200Hz

	Testing metric
	SNR @70% of maximum throughput
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