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1. Introduction
In RAN4 #94, WF for NR BS high speed was approved [1]. In this contribution, we provide views on PUSCH requirements and parameters for UL timing adjustment.
2.	Discussion
2.1	Scenario for UL timing adjustment
In RAN4#92bis, it was agreed to start discussion for Scenario X and Z after March 2020 [2, 3]:
	RAN4 #92bis
· Candidate scenarios on table:
	Parameter
	Scenario X
	Scenario Y
	Scenario Z

	Channel model
	Stationary UE: AWGN
Moving UE: TDLC300-400
	Stationary UE: AWGN
Moving UE: AWGN
	Stationary UE: AWGN
Moving UE: AWGN

	UE speed
	120 km/h
	350 km/h
	500 km/h

	CP length
	Normal

	A
	10 µs

	Δω
	0.04 s-1
	0.13 s-1
	0.18 s-1



· Scenario for requirements
· Scenario Y
· Other scenarios can be discussed after March.

RAN4 #93
· Scenario Y
· 15kHz SCS
· A  = 10us, Δω = 0.13s – 1
· 30kHz SCS 
· A  = 5us, Δω = 0.26s – 1
· Note: Scenario X and Z also need to be scaled for 30kHz SCS if Scenario X and Z are agreed after March discussion



In LTE, moving propagation conditions were defined in Annex B.3 in TS36.104 as below:
Table B.4-1: Parameters for UL timing adjustment
	Parameter
	Scenario 1
	Scenario 2

	Channel model
	Stationary UE: AWGN
Moving UE: ETU200
	AWGN

	UE speed
	120 km/h
	350 km/h

	CP length
	Normal
	Normal

	A
	10 s
	10 s

	
	0.04 s-1
	0.13 s-1



In LTE, two scenarios for UL timing adjustment were introduced. One is under multipath fading condition with high Doppler frequency (NOTE: UE speed is 120km/h) and the other is static condition with very high speed ((NOTE: UE speed is 350km/h). For NR, we have already have requirements under scenario Y. However, this scenario assume static channel and does not consider fading condition. In order to guarantee timing adjustment performance under high speed scenario, fading channel also should be considered. Therefore, we propose to introduce scenario X for NR UL timing adjustment requirements.
Proposal 1: Introduce UL timing adjustment requirements under scenario X.
In addition, in order to support target velocity in this WI (i.e., 500km/h), we propose to introduce scenario Z.
Proposal 2: Introduce UL timing adjustment requirements under scenario Z.

2.2	Channel bandwidth
In RAN4 #92bis, it was agreed to start the work for defining requirements with minimum channel bandwidth as below [2]: 
	RAN4 #92bis
· CBW for CP-OFDM
· Focus on 10MHz CBW/15KHz SCS, 40MHz CBW/30KHz SCS
· Start to work on 5MHz CBW/15KHz SCS, 10Mhz CBW/30KHz SCS after March, 2020
· Similar applicability rule of channel bandwidths as existing PUSCH performance requirements will be used for HST



For channel bandwidth, minimum channel bandwidth should be introduced to allow any channel bandwidth support. Otherwise, a BS that supports 5MHz for 15 kHz SCS or 10/15/20/30MHz for 30 kHz cannot be tested. In addition, the coverage of channel bandwidth should be aligned with PUSCH HST requirements since both requirements for HST and UL timing adjustment have a common target of supporting high speed scenarios.
Proposal 3: Add simulation assumptions for 5MHz CBW/15KHz SCS and 10Mhz CBW/30KHz SCS to simulation summary for agreed UL timing adjustment scenarios.
3.	Conclusion
In this contribution, we provide parameters for PUSCH HST and UL timing adjustment requirements. The following proposals are obtained.
Proposal 1: Introduce UL timing adjustment requirements under scenario X.
Proposal 2: Introduce UL timing adjustment requirements under scenario Z.
Proposal 3: Add simulation assumptions for 5MHz CBW/15KHz SCS and 10Mhz CBW/30KHz SCS to simulation summary for agreed UL timing adjustment scenarios.
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