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Introduction
In the RAN4#90bis meeting, a WF [1] was agreed that outlines a set of assumptions for optional performance requirements for high speed train (HST) scenarios in Rel-15, which are for evaluation until the RAN4#91 meeting:
	· The performance requirements for HST are optional, and the applicability depends on the declaration. 
· Assumptions for the following HST evaluations are for NR Rel-15 HST for RAN4#91 meeting. Bases on the evaluation results, companies can share their views on the HST requirements definition. 



In this contribution we will express our opinions on several of the captured PUSCH configuration assumptions and discuss them under the impression of our simulation results delivered in [2].


Discussion on high speed train related PUSCH requirements for NR BS demodulation in Rel-15
This discussion is exclusively concerned with the options detailed in WF [1], even though some of the proposed solutions go beyond the content of [1].

Inconsistencies in the configuration description
The way forward [1] does contain some inconsistencies in the its configuration description. These minor issues are highlighted in the following in order to not propagate to future documents built on this WF:
· Type A TDRS is not front loaded (FL) DMRS.
	· DMRS configuration
· Baseline: DMRS 1+1, the position of FL DMRS l0 = 3 for both 15kHz and 30kHz SCS
· DMRS 1+1+1 for 30kHz SCS is welcome to provide evaluation results
· Time domain resource allocation type
· Type A



· Transmission scheme
In the proposed single Tx configuration, the TPMI does not need to be specified.
· Frequency domain resource allocation.
It is unclear why with transform precoding enabled the FDRA needs to be specified as “15kHz: 25 PRB; 30kHz: 24 PRB (middle of test BW)”
This should be simplified to “full applicable test bandwidth”

RAN4 to consider using Frequency domain resource allocation of “full applicable test bandwidth” with transform precoding enabled.


Feasibility of the PUSCH configuration options
Running the scenarios and configurations detailed in WF [1] using a simulation with standard receivers and standard FOE/phase ambiguity estimation methods, we observe the following outcomes, which are partially taken from [2]:
Table 1: Summary of simulations on feasibility of HST PUSCH (excerpt of [2])
	PUSCH HST 1T2R
	SNR @70% TPUT (Ideal)

	CP-OFDM
	FR1 Mapping type A
	2.1GHz, 15kHz, 10MHz
	MCS2
	AWGN HST3 - 1150
	DMRS 1+1
	NA

	
	
	
	
	
	(DMRS 1+1+1)
	-5,96

	
	
	2,1GHz, 30kHz, 40MHz
	MCS2
	AWGN HST3 - 1150
	DMRS 1+1
	-5,87

	
	
	
	
	
	DMRS 1+1+1
	-5,89

	
	
	3,6GHz, 30kHz, 40MHz
	MCS2
	AWGN HST3 - 2000
	DMRS 1+1
	NA

	
	
	
	
	
	DMRS 1+1+1
	-5,87

	
	
	
	
	
	
	

	DFT-s-OFDM
	FR1 Mapping type A
	2.1GHz, 15kHz, 5MHz 
(25PRB in middle of test BW)
	MCS2
	AWGN HST3 - 1150
	DMRS 1+1
	NA

	
	
	
	
	
	(DMRS 1+1+1)
	-6,32

	
	
	2,1GHz, 30kHz, 10MHz
(24PRB in middle of test BW)
	MCS2
	AWGN HST3 - 1150
	DMRS 1+1
	-6,33

	
	
	
	
	
	DMRS 1+1+1
	-6,37

	
	
	3,6GHz, 30kHz, 10MHz
(24PRB in middle of test BW)
	MCS2
	AWGN HST3 - 2000
	DMRS 1+1
	NA

	
	
	
	
	
	DMRS 1+1+1
	-6,36



From these results we make the following observations:
DMRS configuration 1+1 is unreliable in achieving 70% of the maximum throughput, in all tested bands.
For DMRS configuration 1+1+1, the maximum allowable doppler frequency shifts covers the complete range of options.
Based on these observations we make the following proposals on how to change the HST PUSCH minimum performance requirement system configurations:
RAN4 to consider configuring PT-RS (e.g., KPT-RS=2 and LPT-RS=1) in the Rel-15 HST PUSCH minimum performance requirement system configuration to increase feasibility

Alternative approaches might be to reduce distance between reference symbols and thus allow for more reliable high-speed operation. 
Though the main challenge of the HST 3 scenario (the large doppler gradient at the BS, when the train passes) is not well tested by the PUSCH minimum requirement test configuration discussed in [1]. For Rel-15 this is sufficient.


Conclusion
In this contribution we have provided our views on PUSCH configuration assumptions and discussed them under the impression of our simulation results. We have made the following proposals and observations:

1. RAN4 to consider using Frequency domain resource allocation of “full applicable test bandwidth” with transform precoding enabled.

1. DMRS configuration 1+1 is unreliable in achieving 70% of the maximum throughput, in all tested bands.
For DMRS configuration 1+1+1, the maximum allowable doppler frequency shifts covers the complete range of options.
1. RAN4 to consider configuring PT-RS (e.g., KPT-RS=2 and LPT-RS=1) in the Rel-15 HST PUSCH minimum performance requirement system configuration to increase feasibility
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