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1.	Introduction
In RAN4 #92, WF on BS demodulation for high speed in Rel.16 was approved [1]. In this contribution, we discuss on open issues for PUSCH performance requirements under enhanced HST conditions and provide our preferences. 
2.	Discussion
2.1	HST scenario
In RAN4 #92bis, the following Doppler shift was agreed in WF [1].
· maximum Doppler shift
· 1944Hz
· If 70%ile of the max. throughput is not achievable with 1944Hz: 
· Option 1: fallback to 1750Hz, or 
· Option 2: accept %ile of max. throughput lower than 70%ile with 1944Hz 
It was agreed to adopt 1944Hz as a maximum Doppler shift for BS HST scenario. However, if 70% of the maximum throughput is not achievable with 1944Hz Doppler shift, two options are considered. One is to fall back to the 1750Hz Doppler shift, and the other is to adopt a lower throughput metric than 70% with the 1944Hz Doppler shift. 
Table 1 shows maximum Doppler shift options with UE velocity and frequency assumptions. To ensure the performance under HST with the assumptions of 500 km/h UE velocity and 2.1GHz frequency, the 1944 Hz maximum Doppler shift should be considered. Otherwise, assumed frequency will be reduced from the existing HST.
Table 1: Maximum Doppler shift based on 500km/h UE velocity
	UE velocity 
	Maximum Doppler shift

	
	1.9 GHz
	2.1 GHz (Band 1)

	500km/h
	1750 Hz
	1944 Hz



If option 1 is adopted, the assumed frequency is reduced and the performance at band 1 is not ensured.
If option 2 is adopted, the assumed frequency is kept and the performance at band 1 is ensured. However, if the maximum achievable throughput varies greatly among different companies, the SNR range based on simulation results can be quite large. In such a case, we need to further discuss how to handle the required SNR.
Our preference is to adopt the maximum Doppler shift 1944Hz to ensure the performance at band 1, but if 70% of maximum throughput is not achievable, we need further discussion how to calculate required SNR based on simulation results with PUCCH format 2 based Doppler tracking provided by different companies.
Proposal 1: Adopt the maximum Doppler shift 1944Hz for both BS enhanced HST open space and tunnel scenarios. If 70% of throughput is not achievable, further discuss how to calculate the final SNR value from simulation results provided by different companies.
2.2	Applicability
In Rel.8 HST, the requirement has been defined as optional and do not apply to Local area BS and Home BS as below.
Sec. 8.2.3, TS 36.104
The performance requirement of PUSCH for high speed train is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ retransmissions. The performance requirements for high speed train are optional.
This requirement shall not be applied to Local Area BS and Home BS.
[bookmark: _GoBack]Basically, the same approach as the existing HST can be considered. Therefore, the PUSCH requirement for enhanced HST up to 500km/h velocity shall be optional and shall not be applied to Local Area BS and Home BS.
Proposal 2: There is no introduction of new applicability rules for BS enhanced HST. 
3.	Conclusion
In this contribution, we provide our views on BS demodulation requirements for LTE high speed in Rel.16. The following proposals are obtained.
Proposal 1: Adopt the maximum Doppler shift 1944Hz for both BS enhanced HST open space and tunnel scenarios. If 70% of throughput is not achievable, further discuss how to calculate the final SNR value from simulation results provided by different companies.
Proposal 2: There is no introduction of new applicability rules for BS enhanced HST. 
References
[1] R4-1912777, “Way forward on LTE HST BS demodulation requirements”, NTT DOCOMO, INC., RAN4 #92bis, October 2019
