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1 Introduction

In this paper we discuss the potential of fading channel models and provide simulation results for HST – Multi-Path Fading channels based on the assumptions agreed in RAN4#92bis found in [1]. 
2 Discussion

According to the WI description [2], it is expected to enable high mobility up to 500 km/h with acceptable QoS. A maximum doppler of 600 Hz for FDD and a speed of 500 km/h corresponds to a carrier frequency of almost 1.3 GHz. In other words, due to the lower doppler shift, the carrier frequency is lowered below the current discussed NR frequency bands. Secondly, during Rel-15 PDSCH demodulation in TS38.101-4, the highest Doppler shift requirement is already set for 400 Hz. Assuming the UE mobility of 500km/h, that corresponds to the carrier frequency of about 900MHz. This mean most sub-1GHz bands are sufficient deployment scenarios. 

Observation 1: The maximum Doppler shift of existing PDSCH test case is 400Hz and it support the UE mobility of 500km/h for most sub-1GHz band.
TDL channel models are based on that the signal takes multi paths before reaching the receiver. The proposed channel model, TDL-C 300ns, has a delay spread of 300ns. Consider that the HST deployment scenario is going to have RRH along the railroad track where a low diversity of different path lengths may be expected, it is not clear how realistic the multi-path fading test cases are when it comes to real deployments. 
3 Common test setup

	Parameter
	Value

	
	FDD 15KHz SCS
	TDD 30KHz SCS

	Antenna configuration
	2×2; 2×4

	DMRS type
	type 1

	Number of DMRS symbols
	Option 1: DMRS 1+1+1
Option 2: DMRS 1+1+1+1

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

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

	Propagation condition
	TDL-C 300ns

	TRS periodicity
	10ms, 2slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Duration 12

	Rank
	Rank = 1 and 2

	BW
	10MHz
	40MHz

	Maximum Doppler shift
	600Hz
	1200Hz

	Testing metric
	SNR @70% of maximum throughput


4 Simulation results
4.1 FDD Rank 1 MCS 13
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Figure 1 Throughput curve FDD DMRS configuration comparison
Comparing Ericsson’s results of single tap from the last meeting [3]. The differences in parameter are only the propagation condition and the maximum doppler shift, the results give a degradation of around 3 dB, although the maximum doppler is lowered. See table 1 for the values of SNR @70% maximum throughput. We propose to down prioritize TDL-C channel models in the WI due to worse performance and focus on HST single tap, and HST-SFN deployment scenarios.
Observation 2: Around 3 dB degradation when using an TDL-C 300 propagation channel with lowered maximum doppler shift compared to HST single tap with higher doppler.

Observation 3: The proposed value of 600 Hz maximum doppler shift does not align with the discussed frequency bands. 
Proposal 1: Down prioritize multipath fading channel models in favour of HST single tap, and HST-SFN deployment scenarios.
Table 1 SNR at 70% throughput for FDD test cases

	Test
	Rank
	MCS
	DMRS
	Rx antennas
	SNR @ 70% maximum Throughput

	1
	1
	13
	1+1+1
	2
	6.25

	2
	1
	13
	1+1+1
	4
	3.42

	3
	1
	13
	1+1+1+1
	2
	6.13

	4
	1
	13
	1+1+1+1
	4
	3.32


5 Conclusions
In this contribution we have evaluated HST Multi-path fading demodulation performance and propose to down prioritize this in the present Work Item. The SNR results are captured in Table 1 for FDD.
Observation 1: The maximum Doppler shift of existing PDSCH test case is 400Hz and it support the UE mobility of 500km/h for most sub-1GHz band.
Observation 2: Around 3 dB degradation when using an TDL-C 300 propagation channel with lowered maximum doppler shift compared to HST single tap with higher doppler.

Observation 3: The proposed value of 600 Hz maximum doppler shift does not align with the discussed frequency bands. 
Proposal 1: Down prioritize multipath fading channel models in favour of HST single tap, and HST-SFN deployment scenarios.
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