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1	Introduction
During the last RAN4#94-e meeting, the general issues about requirements for UL timing adjustment were discussed and captured in the WF [1].
In this contribution, we present our view on the remaining issue for UL timing adjustment. Meanwhile, based on agreed simulation assumption, the initial simulation results are provided for alignment.
2	Discussion and simulation results
2.1	Performance requirements for UL timing adjustment  
a) Other Scenarios 
As agreed in WF [2], the following requirement for other UL timing adjustment scenarios are considered after March.
	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



In the WF [2], it is agreed that scenario X and Z also need to be scaled for 30 KHz SCS if scenario X and Z are agreed after March discussion. Based on the agreement, the timing difference between moving UE and stationary UE should be scaled with the value of SCS.
Proposal 1:  The timing difference between moving UE and stationary UE should be scaled with SCS as



15KHz SCS:   A= 10us, Δω =0.04 s-1 for Scenario X, A= 10us, Δω =0.18 s-1 for Scenario Z
30KHz SCS:   A=5us, Δω =0.08 s-1 for Scenario X, A= 5us, Δω =0.36 s-1 for Scenario Z
Regarding with scenario Z with 500kph, as agreed, there is no Doppler shift consideration in UL TA scenario. With larger velocity, only the variation of timing offset is changed without impact on the range of maximum timing offset. Meanwhile, there is also no requirement with UL timing for LTE Rel-16 HST with 500km/h. In that sense, we prefer to only consider the UL timing adjustment with scenario X. The test parameters can be reused from scenario Y.
Proposal 2:  If agreed to introduce other scenarios for UL timing adjustment requirement, scenario X is preferred.
b) Test applicability

Regarding with test applicability, as mentioned in [3], the test purpose is to verify the BS receiver processing ability with variation of timing offset. Based on the definition of timing offset, different velocity can only impact the gradient of variation, while there is no impact on the range of maximum timing offset. In that sense, if 500kph requirement  we propose that allowing BS to declare support for either 350kph, or 500kph, or both, while a BS can declare to only pass one of them, either 350kph or 500kph, no need to test both.
Proposal 3:  If both 350kph and 500kph are agreed for UL timing adjustment performance requirement, allowing BS to declare support for either 350kph, or 500kph, only need to test one of them.
2.2	Simulation Results 
In this subsection, based on the agreed assumption, the initial simulation results are provided for alignment purpose.
Table 1: Ideal and impairment simulation results for UL timing adjustment
	SCS,BW
	MCS
	Antenna Configuration
	DMRS configuration
	Mapping
Type
	Symbol 
length
	SNR [dB]
Ideal 
	SNR [dB]
Impairment

	15kHz: 10MHz
	MCS16
	1x2
	1+1+1 (l0=2)
(2,7,11)
	Type A
	14
	6.79
	8.79

	15kHz: 10MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	6.79
	8.79

	30kHz: 40MHz
	MCS16
	1x2
	1+1+1 (l0=2)
(2,7,11)
	Type A
	14
	6.44
	8.44

	30kHz: 40MHz
	MCS16
	1x2
	1+1+1
(0,5,10)
	Type B
	14
	6.42
	8.42



3	Conclusion
In this contribution, the view on UL timing requirement for HR HST is provided. Meanwhile, we presented initial ideal and impairment simulation results for alignment purpose.
Proposal 1:  The timing difference between moving UE and stationary UE should be scaled with as 
15KHz SCS:   A= 10us, Δω =0.04 s-1 for Scenario X, A= 10us, Δω =0.18 s-1 for Scenario Z
30KHz SCS:   A=5us, Δω =0.08 s-1 for Scenario X, A= 5us, Δω =0.36 s-1 for Scenario Z
Proposal 2:  If agreed other scenarios for UL timing adjustment requirement, scenario X is preferred.

Proposal 3:  If both 350kph and 500kph are agreed for UL timing adjustment, allowing BS to declare support for either 350kph, or 500kph, only test one of them.
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