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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 rel-15 HST PRACH configuration assumptions and discuss them under the impression of our simulation results delivered in [2].


Discussion on high speed train related PRACH 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:
· Doppler frequency of TDL channel model is mismatched to speed and PUSCH
	· Channel model and frequency offset
· Reuse parameters of requirements for burst format 0 from LTE
· AWGN
· Baseline: AWGN with 1875 Hz frequency offset for restricted set type B
·             FFS: AWGN with 2000 Hz frequency offset for restricted set type B
· AWGN with 1340 Hz frequency offset for restricted set type A is welcome to provide evaluation results
· TDLC300-100
· Base line: TDLC300-100 with 400Hz frequency offset for restricted set type B
· TDLC300-100 with 400Hz frequency offset for restricted set type A is welcome to provide evaluation results


Hence the TDL-C channel model is assuming a doppler shift of 100Hz, which is mismatched with the assumed UE speed of 300kph and the chosen values for PUSCH minimum requirements.
This leads us to the proposal, which will be further elaborated on in the next section, of RAN4 to consider either matching the doppler frequency of the TDLC channel model to the PUSCH requirements.
Not testing with TDL models does not seems useful in the context of having meaningful test cases.


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 PRACH (excerpt of [2])
	Ideal results, 1T2R:
	
	

	AWGN
	FO=1340Hz, RestrictedTypeA
	FO=1875Hz, RestrictedTypeB
	FO=2000Hz, RestrictedTypeB

	SNR@1%MD
	-15,53
	-13,96
	-14,14

	
	 
	
	

	TDLC300, FO=400Hz
	Doppler Freq.=100Hz, RestrictedTypeA
	

	SNR@1%MD
	-7,91
	
	

	
	
	
	

	TDLC300, FO=400Hz
	Doppler Freq.=100Hz, RestrictedTypeB
	
	

	SNR@1%MD
	-7,42
	
	


Remark: “SNR@1%MD” is shorthand for “SNR [dB] with Missed detection probability 1 %”

From these results we make the following observations:
The counterintuitive results obtained for restricted type B for FO=1875Hz and FO=2000Hz, will need to be compared to other companies’ observations and studied further. Though, it is currently expected to be a simulation artefact.
For AWGN propagation conditions the system setup can handle the chosen frequency setups sufficiently well.
For TDLC propagation conditions with a doppler frequency of 100Hz (15kph @ 3.6 GHz), the system setup can handle the chosen frequency setups sufficiently well.
This lead us the following proposals:
RAN4 to consider PRACH HST performance requirements with AWGN propagation conditions, as detailed in the WF [1].
RAN4 to re-evaluate PRACH HST feasibility for TDL models with doppler frequencies of {1340, 1875, 2000} Hz and adapt the performance requirements accordingly.


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

1. The counterintuitive results obtained for restricted type B for FO=1875Hz and FO=2000Hz, will need to be compared to other companies’ observations and studied further. Though, it is currently expected to be a simulation artefact.
For AWGN propagation conditions the system setup can handle the chosen frequency setups sufficiently well.
For TDLC propagation conditions with a doppler frequency of 100Hz (15kph @ 3.6 GHz), the system setup can handle the chosen frequency setups sufficiently well.

1. RAN4 to consider PRACH HST performance requirements with AWGN propagation conditions, as detailed in the WF [1].
RAN4 to re-evaluate PRACH HST feasibility for TDL models with doppler frequencies of {1340, 1875, 2000} Hz and adapt the performance requirements accordingly.
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