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In RAN4#90 meeting the discussions on HST scenario for NR BS was discussed with the following agreement from [1].
Agreement: for Slide #3
· PUSCH requirements for high speed scenarios 
· Option 1 HST (up to 300km/h or 350km/h at Band 7 (2.7GHz) [and  Band n77 (3.6GHz)])
· Option 2: Use the same band as LTE to reduce the workload for BS side (i.e., maximum Doppler shift is 1340Hz). 
At the same time, the following requirements for BS demodulation were agreed to be be included in Rel-15 scope.
TS38.104 requirements:
· 8.1.2	/11.1.3		Applicability rule
· Removal of [] and TBD from performance requirements for (Conducted / Radiated)
· 8.2/11.2		PUSCH with/without transform precoding
· 8.3	/11.3		PUCCH 0-4
· 8.4	/11.4		PRACH
· Performance requirements for UCI on PUSCH
· Performance requirements for FR1 multi-slot PUCCH
· Performance requirements for PUSCH FR1 type B time domain resource allocation
· Performance requirements for PUSCH FR2 DMRS configurations with and without additional DMRS
· Performance requirements for PUCCH FR2 format 3 & 4 with and without additional DMRS 
· The following performance requirements need further consideration:
· PUSCH corrections due to unachievable performance measures
· Performance requirements for high speed
· PUSCH for HST
· PRACH for restricted set A and B
· Corresponding test requirements in TS 38141-1/2 also shall be introduced.
In this document we discuss the scenario of HST for BS demod and the corresponding timeline and work load we face to to complete Rel-15 BS demod part.
HST BS demod 
For the HST requirements defined for LTE BS sides, the following sceanrios were included since Rel-8. 
B.3	High speed train condition
High speed train conditions are as follows:
Scenario 1: Open space
Scenario 3: Tunnel for multi-antennas
The high speed train conditions for the test of the baseband performance are two non-fading propagation channels in both scenarios. For BS with Rx diversity defined in scenario 1, the Doppler shift variation is the same between antennas.
Doppler shift for both scenarios is given by:

		(B.3.1)



where  is the Doppler shift and  is the maximum Doppler frequency. The cosine of angle is given by:


	, 	(B.3.2)	


,                            (B.3.3)


,                            (B.3.4)





where  is the initial distance of the train from BS, and  is BS-Railway track distance, both in meters;  is the velocity of the train in m/s,  is time in seconds.
Doppler shift and cosine angle is given by equation B.3.1 and B.3.2-B.3.4 respectively, where the required input parameters listed in table B.3-1 and the resulting Doppler shift shown in Figure B.3-1 and B.3-2 are applied for all frequency bands.
Table B.3-1: Parameters for high speed train conditions
	 Parameter
	Value

	
	Scenario 1
	Scenario 3

	

	1000 m
	300 m

	

	50 m
	2 m

	

	350 km/h
	300 km/h

	

	1340 Hz
	1150 Hz



NOTE1:	Parameters for HST conditions in table B.3-1 including  and Doppler shift trajectories presented on figures B.3-1 and B.3-2 were derived from Band1 and are applied for performance verification in all frequency bands.

The challenge of the HST requirements is much bigger on BS side than UE side, as the BS must track the doppler from both directions so the maximum doppler shift is doubled than from UE side. With the DMRS used in NR it’s questionable if the same requirement could be handled under the same condtion, no mention for higher doppler. It’s necessary to study different DMRS pattern on how much performance can be achieved, which is comparable as LTE performance. This is not trival work. Like the assumption proposed from [1] with DMRS 1+1 it’s not certain this could bring good enough performance to pass the requirements. And there are no results, nor any study done to show what could be a proper config for the HST scenarios. Also, there are still big amount of work left in Rel-15, as indicated in [2]. With tight timeline, it’s more important to secure the completion of already agreed test cases, instead of the study effort on HST. Based on the conditions above we prefer to postpone the HST requirement in Rel-16, where we have more time for proper study for the tests, with the starting point at 350km/h on the same Band 2 as LTE.
Observation 1: HST scenario is more challenging from BS side than UE side as BS must track the doppler from both directions so the maximum doppler shift is doubled.
Observation 2: No results nor study have been done to show the feasiblibility of any DMRS pattern under HST scenario. It’s questionable if the current DMRS proposal with DMRS 1+1 could reach good enough performance for HST scenario, with the same condition as defined from LTE. 
Observation 3: More study on DMRS patterns are required and it’s not trival work, considering the big amount of leftover in Rel-15 as indicated in [2].
Proposal 1: Postpone the HST requirement in Rel-16, with starting point as 350km/h on same Band 2 as LTE.
Conclusions
In this contribution, we present our view on HST scenario for NR BS demod with the following observations and proposal for approval.
bservation 1: HST scenario is more challenging from BS side than UE side as BS must track the doppler from both directions so the maximum doppler shift is doubled.
Observation 2: No results nor study have been done to show the feasiblibility of any DMRS pattern under HST scenario. It’s questionable if the current DMRS proposal with DMRS 1+1 could reach good enough performance for HST scenario, with the same condition as defined from LTE. 
Observation 3: More study on DMRS patterns are required and it’s not trival work, considering the big amount of leftover in Rel-15 as indicated in [2].
Proposal 1: Postpone the HST requirement in Rel-16, with starting point as 350km/h on same Band 2 as LTE.
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