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1 Introduction

In RAN4 #92Bis meeting, a scenario with single tap channel model was specified to define corresponding demodulation requirements in WF [1].
2 Common test setup

· Table 1 Simulation assumptions for HST single tap
	Parameter
	Value

	
	FDD 15KHz SCS
	TDD 30KHz SCS

	Antenna configuration
	2×2; 2×4

	DMRS type
	type 1

	Number of DMRS symbols
	DMRS 1+1+1

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

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

	Propagation condition
	HST-single tap

	TRS periodicity
	10ms, 2slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Duration 12

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

	Rank
	 Rank = 1

	BW
	10MHz
	40MHz

	Maximum Doppler shift
	Option 1: 1250Hz

Option 2: 972Hz
	1667Hz 

	Testing metric
	SNR @70% of maximum throughput


3 Simulation results
We provide evaluation results for FDD and TDD modes in figure 1~6 and figure 7~9. Rel-14 HST Single Tap simulations assumptions were used. In table 2, the summary of the simulation results is presented. 

Based on evaluation results, we observed that FDD MCS17 fdmax@1250Hz can't reach to peak throughput
3.1 FDD Simulation results
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Figure 1. FDD PDSCH 2x2 MCS4 SCS15kHz          


Figure 2. FDD PDSCH 2x4 MCS4 SCS15kHz
[image: image3.emf]-6 -4 -2 0 2 4 6 8 10 12

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

NR PDSCH 2x2 HSTsigleTap MCS13 FDD BW10MHz

SNR(dB)

Normalized Throughput

 

 

fdmax@1250Hz

fdmax@972Hz

[image: image4.emf]-6 -4 -2 0 2 4 6 8 10 12

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

NR PDSCH 2x4 HSTsigleTap MCS13 FDD BW10MHz

SNR(dB)

Normalized Throughput

 

 

fdmax@1250Hz

fdmax@972Hz


Figure 3. FDD PDSCH 2x2 MCS13 SCS15kHz          


Figure 4. FDD PDSCH 2x4 MCS13 SCS15kHz
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	Figure 5. FDD PDSCH 2x2 MCS17 SCS15kHz          


Figure 6. FDD PDSCH 2x4 MCS17 SCS15kHz
3.2 TDD Simulation results
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Figure 7. TDD PDSCHMCS4 SCS30kHz          


Figure 8. TDD PDSCH MCS13 SCS30kHz
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Figure 9. TDD PDSCHMCS17 SCS30kHz
Observation 1:  The maximum throughput is not achievable for MCS17 under Doppler value with 1250Hz
As for Doppler value agreed in last meeting, 1250Hz is the Doppler value with targeting 3.6GHz under 500km/h. Considering the oscillator effort with 0.1ppm, the additional margin should be considered. In that sense, Doppler value with 972Hz is preferred for 15KHz to achieve the maximum throughput
Proposal 1:  RAN4 should define HST single tap PDSCH requirement with 972Hz Doppler value for 15KHz under MCS4 and MCS13.
3.3 Summary of @ 70% of max throughput


Table 2. Summary of simulation results for HST Single Tap scenario, SNR @ 70% of max throughput, [dB]

	
	Alignment results(dB)
	Impairment results(dB)
	
	Alignment results(dB)
	Impairment results(dB)

	FDD MCS4 2x2@1250Hz
	-3.0
	-0.5
	FDD MCS4 2x4@1250Hz
	-5.3
	-2.8

	FDD MCS13 2x2@1250Hz
	4.0
	6.5
	FDD MCS13 2x4@1250Hz
	1.6
	4.1

	FDD MCS17 2x2@1250Hz
	7.4
	9.9
	FDD MCS17 2x4@1250Hz
	4.7
	7.2

	FDD MCS4 2x2@972Hz
	-3.0
	-0.5
	FDD MCS4 2x4@972Hz
	-5.3
	-2.8

	FDD MCS13 2x2@972Hz
	4.0
	6.5
	FDD MCS13 2x4@972Hz
	1.6
	4.1

	FDD MCS17 2x2@972Hz
	7.4
	9.9
	FDD MCS17 2x4@972Hz
	4.7
	7.2

	TDD MCS4 2x2@1667Hz
	-3.0
	-0.5
	TDD MCS4 2x4@1667Hz
	-5.3
	-2.8

	TDD MCS13 2x2@1667Hz
	3.7
	6.2
	TDD MCS13 2x4@1667Hz
	1.4
	3.9

	TDD MCS17 2x2@1667Hz
	6.7
	9.2
	TDD MCS17 2x4@1667Hz
	3.9
	6.4


4 Conclusion

In this contribution we provide simulation results for HST Single tap test case.
Observation 1:  The maximum throughput is not achievable for MCS17 under Doppler value with 1250Hz
Proposal 1:  RAN4 should define HST single tap PDSCH requirement with 972Hz Doppler value for 15KHz under MCS4 and MCS13.
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