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1	Introduction
During the RAN4#90 meeting, the way forward on BS demodulation scenarios for HST [1] was approved, which captured some agreements and open issues. 

This document discusses the open issue on enhanced PUSCH requirements for different mobility scenarios, in particular, the high speed train scenario. It outlines our observations and proposals.  

[bookmark: _MON_1249227490][bookmark: _MON_1282989596][bookmark: _MON_1282992763][bookmark: _MON_1283666811][bookmark: _MON_1290505886][bookmark: _MON_1248002274][bookmark: _MON_1248002336][bookmark: _MON_1290505889][bookmark: _MON_1230619646][bookmark: _MON_1230620479][bookmark: _MON_1230620585][bookmark: _MON_1230620596][bookmark: _MON_1230620632]2	Discussion 
According to [1], the following were agreed:
(Note: preceding agreements are omitted as they are considered as not relevant for the discussion in the document.) 
· Define enhanced PUSCH requirements for the following scenarios:
· High speed train (HST) scenario
· FFS multi-path fading propagation scenario (i.e., define ETU with Doppler shift more than 600 Hz);
· FFS moving propagation scenario;
· Other scenarios are not precluded.
· Define PRACH requirements for HST scenarios is FFS
· Define PUCCH requirements for multi-path fading propagation scenario is FFS

In Rel-15 TS 36.104 B.3, two HST scenarios are defined: 
· Scenario 1: Open space
· Scenario 3: Tunnel for multi-antennas 
The parameters for the two HST scenarios are shown in Table 1. 
						Table 1: Parameters for high speed train conditions (Rel-15 TS36.104, B.3)
	Parameter
	Value

	
	Scenario 1: open space
	Scenario 3: Tunnel for multi-antenna

	

	1000 m
	300 m

	

	50 m
	2 m

	

	350 km/h
	300 km/h

	

	1340 Hz
	1150 Hz



Referring to [2], about 90% of the HST railway track is inside tunnels. The remaining 10% is not mentioned but it is assumed to be in open space. As such, 3 different options can be considered for HST scenarios:
Option 1:  Consider a combined open space and tunnel scenario with only one  and , that is
	Parameter
	Scenario (combined open space and tunnel)

	

	TBD

	

	TBD

	

	500 km/h

	

	TBD


   


Option 2: Consider to down select Rel-14 HST scenarios to Scenario 3 (tunnel for multi-antennas) only; and may be different considering the Doppler shift rate of change is faster for higher speed


Option 3: Consider open space and tunnel scenarios separately and adopt Rel-14 Scenario 1 (open space) and Scenario 3 (tunnel for multi-antennas) as shown in Table 1; and may be different considering the Doppler shift rate of change is faster for higher speed.   

To minimize the number of HST scenarios, either Option 1 or Option 2 is preferred. 
3	Conclusions
The document has discussed the HST scenario for BS demodulation and 3 different options can be identified:

Option 1:  Consider a combined open space and tunnel scenario with only one  and , that is
	Parameter
	Scenario (combined open space and tunnel)

	

	TBD

	

	TBD

	

	500 km/h

	

	TBD





Option 2: Consider to down select Rel-14 HST scenarios to Scenario 3 (tunnel for multi-antennas) only; and may be different considering the Doppler shift rate of change is faster for higher speed


Option 3: Consider open space and tunnel scenarios separately and adopt Rel-14 Scenario 1 (open space) and Scenario 3 (tunnel for multi-antennas) as shown in Table 1; and may be different considering the Doppler shift rate of change is faster for higher speed.

Proposal: For PUSCH requirements, it is necessary to choose one of the 3 possible options with a strong preference for Option 1 and Option 2  
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