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1. Introduction
In RAN4#95-e meeting, introducing additional SCS/CBW combinations for ULTA in WF [1] was approved as follows:
	· Additional SCS/CBW combinations
· Add simulation assumptions for 5MHz CBW/15KHz SCS and 10Mhz CBW/30KHz SCS to requirements for agreed UL timing adjustment scenarios and use applicability rule to only test supported SCS/CBW combinations.


In RAN4#96-e meeting,  the 12 contiguously allocated RBs for each UE for 5MHz CBW/15KHz SCS and 10Mhz CBW/30KHz SCS in WF[2] was approved as follows:
	· Minimum CBW FDRA and SRS configuration
· Use the following configurations:
· FDRA
· 5MHz CBW/15KHz SCS: 12 contiguously allocated RBs for each UE
· Start RB index
· Moving UE: 0
· Stationary UE: 12
· 10MHz CBW/30KHz SCS: 12 contiguously allocated RBs for each UE
· Start RB index
· Moving UE: 0
· Stationary UE: 12


And, introducing scenario X requirements was approved as follows:
	· Addition of scenario “X”
· RAN4 agree to introduce scenario X requirements under rel-16 HST WI, adding it in non-HST sections/tables to avoid misleading.
· A BS, which declares to support HST and passes scenario Y or scenario Z, can assume implicit test passing of scenario X.
· Scenario X parameters: 
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This paper will provide our evaluation results for NR PUSCH UL timing for 5MHz CBW/15KHz SCS and 10MHz CBW/30KHz SCS for scenario Y and Z, and also provide our evaluation results for NR PUSCH UL timing for all CBW/SCS combinations for scenario X for simulation alignment.
2. Evaluation results
The simulation assumptions [1] are shown in Table A-1 in Annex.
The evaluation results for  NR PUSCH UL timing adjustment are shown in Table 2-1 and Table 2-2. 
Table 2-1: Evaluation results for NR PUSCH UL timing adjustment for 5MHz CBW/15KHz SCS and 10MHz CBW/30KHz SCS for scenario Y and Z
	Scenario
	CBW
	SCS
	l0
	MCS
	A
	Δω
	PUSCH mapping type
	SNR @70% of maximum throughput

	
	
	
	
	
	
	
	
	Ideal
	Impairment

	Scenario Y
	5MHz
	15KHz
	2
	16
	10us
	0.13s-1
	Type A
	6.2
	8.7

	
	5MHz
	15KHz
	0
	16
	10us
	0.13s-1
	Type B
	6.17
	8.67

	
	10MHz
	30KHz
	2
	16
	5us
	0.26s-1
	Type A
	6.2
	8.7

	
	10MHz
	30KHz
	0
	16
	5us
	0.26s-1
	Type B
	6.18
	8.68

	Scenario Z
	5MHz
	15KHz
	2
	16
	10us
	0.18s-1
	Type A
	6.28
	8.78

	
	5MHz
	15KHz
	0
	16
	10us
	0.18s-1
	Type B
	6.25
	8.75

	
	10MHz
	30KHz
	2
	16
	5us
	0.36s-1
	Type A
	6.27
	8.77

	
	10MHz
	30KHz
	0
	16
	5us
	0.36s-1
	Type B
	6.25
	8.75



Table 2-2: Evaluation results for NR PUSCH UL timing adjustment for all CBW/SCS combinatons for scenario X
	Scenario
	CBW
	SCS
	l0
	MCS
	A
	Δω
	PUSCH mapping type
	SNR @70% of maximum throughput

	
	
	
	
	
	
	
	
	Ideal
	Impairment

	Scenario X
	10MHz
	15KHz
	2
	16
	10us
	0.04s-1
	Type A
	8.07
	10.57

	
	10MHz
	15KHz
	0
	16
	10us
	0.04s-1
	Type B
	8.06
	10.56

	
	40MHz
	30KHz
	2
	16
	5us
	0.08s-1
	Type A
	10.7
	13.2

	
	40MHz
	30KHz
	0
	16
	5us
	0.08s-1
	Type B
	10.52
	13.02

	Scenario X
	5MHz
	15KHz
	2
	16
	10us
	0.04s-1
	Type A
	8.61
	11.11

	
	5MHz
	15KHz
	0
	16
	10us
	0.04s-1
	Type B
	8.63
	11.13

	
	10MHz
	30KHz
	2
	16
	5us
	0.08s-1
	Type A
	10.42
	12.92

	
	10MHz
	30KHz
	0
	16
	5us
	0.08s-1
	Type B
	10.29
	12.79



3. Conclusion
This paper provides our evaluation results for NR PUSCH UL timing for 5MHz CBW/15KHz SCS and 10MHz CBW/30KHz SCS for scenario Y and Z, and also provides our evaluation results for NR PUSCH UL timing for all CBW/SCS combinations for scenario X for simulation alignment.
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5. Annex
Table A-1: Simulation assumptions for NR PUSCH UL timing adjustment 
	Parameter
	value

	Transform precoding
	Disabled

	Number of Tx
	1

	Number of Rx
	2

	Number of layers
	1

	Transmission scheme
	Identity matrix (TPMI index 0)

	symbols length
	14

	start symbol index
	0

	Time domain resource allocation type
	type A and type B

	MCS index
	MCS 16

	PTRS
	Not configured

	Timing offset
	0

	Frequency offset
	0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled

	Number of HARQ transmissions 
	4

	RV
	{0,2,3,1}

	DMRS type
	type 1

	Number of DMRS symbols
	1+1+1

	Front loaded DMRS start symbol
	Type A: l0 = 2 
Type B: l0 = 0

	SCS and BW
	15kHz:10MHz, 5MHz;
30kHz: 40MHz, 10MHz

	RB assignment
	15kHz SCS/10MHz CBW: 25 continuously allocated RBs for each UE
30kHz SCS/40MHz CBW: 50 continuously allocated RBs for each UE
15kHz SCS/5MHz CBW: 12 continuously allocated RBs for each UE
30kHz SCS/10MHz CBW: 12 continuously allocated RBs for each UE

	Starting PRB index
	15kHz SCS/10MHz CBW:  Moving UE 0, Stationary UE 25
30kHz SCS/40MHz CBW: Moving UE 0, Stationary UE 50
15kHz SCS/5MHz CBW:  Moving UE 0, Stationary UE 12
30kHz SCS/10MHz CBW: Moving UE 0, Stationary UE 12

	Carrier frequency (GHz)
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz

	Propagation condition
	Scenario X: Stationary UE: AWGN, Moving UE: TDLC300-400
15kHz SCS: A=10us, △ω=0.04s-1
30kHz SCS: A=5us, △ω=0.08s-1
Scenario Y: Stationary UE: AWGN, Moving UE: AWGN
15kHz SCS: A=10us, △ω=0.13s-1
30kHz SCS: A=5us, △ω=0.26s-1
Scenario Z: Stationary UE: AWGN, Moving UE: AWGN 
15kHz SCS: A=10us, △ω=0.18s-1
30kHz SCS: A=5us, △ω=0.36s-1

	SRS transmission(optional)
	Disabled

	Testing metric
	SNR @70% of maximum throughput
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