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1. Introduction
In the recent RAN4#94-e meeting, A WF[1] on NR HST requirement was approved, but there are some open issues on PUSCH UL timing shown as following:
	UL TA – Test metric:
· Test metric 
· Option 1: SNR@70% of maximum throughput for the moving UE.
· Option 2: Keep decision open. Study test metrics under time estimation error.



This paper will provide our view on these issues for NR PUSCH UL timing.
2. Discussion
In order to investage the test metric for NR PUSCH UL timing, the SNR @ 70%  maximum throughput and SNR @ 95% maximum throughput for moviing UE are simulated in the following three cases, where the different Timing detection period and Timing adjustment period are configurated. The different synthetic UL TA implementation errors can be simulated by configuring different Timing detection period and Timing adjustment period.  The following three cases are shown as follows:
Case 1: Timing detection period 20ms, Timing adjustment period 20ms
Case 2: Timing deteciton period 80ms, Timing adjustment period 500ms
Case 3: Timing detection period 200ms, Timing adjustment period 1000ms
Based on the simulation parameters[1,2] shown in Table A-1 in Annex, the evaluation results for test metric  for  NR PUSCH UL timing are shown in Table 2-1. The evaluation results show that the variation of SNR @70% of maximum throughput of case 2 relative to case 1 and the variation of SNR @ 70% of maximum throughput of case 3 relative to case 1 are 0.03 and 0.05 dB respectively, while the variation of SNR @95% of maximum throughput of case 2 relative to case 1 and the variation of SNR @ 95% of maximum throughput of case 3 relative to case 1 are 0.07 and 0.14 dB respectively. The variation of SNR @ 95% of maximum throughput is slightly larger than that of SNR @ 70% of maximum throughput. Compared with 70% of maximum throughput test metric, the 95% of maximum throughput test metric can more clearly reflect the UL TA implementation errors.  But the gain of 95% of maximum throughput test metric relative to 70% of maximum throughput test metric is less than 1dB. So,we propose  Option 1: SNR@70% of maximum throughput for the moving UE.
Proposal 1: Choose Option 1: SNR@70% of maximum throughput for the moving UE.

Table 2-1 Evaluation results for NR PUSCH UL timing 
	Scenario
	CBW
	SCS
	PUSCH mapping type
	variation of SNR  @70% of maximum throughput  of Case 2 relative to Case 1
	variation of SNR  @70% of maximum throughput  of Case 3 relative to Case 1
	variation of SNR @95% of maximum throughput of Case 2 relative to Case 1
	variation of SNR @95% of maximum throughput of Case 3 relative to Case 1

	Scenario Y
	10MHz
	15KHz
	Type A
	0.03
	0.05
	0.07
	0.14

	
	10MHz
	15KHz
	Type B
	0.03
	0.05
	0.06
	0.13

	
	40MHz
	30KHz
	Type A
	0.01
	0.05
	0.03
	0.1

	
	40MHz
	30KHz
	Type B
	0.02
	0.06
	0.03
	0.1



In the agreed WF [2] in RAN4#94-e, the PUSCH mapping type B is agreed to be defined for NR PUSCH UL timing requirement. For PUSCH mapping type B with DMRS 1+1+1, l0 is defined as 0.
Proposal 2: l0 = 0 for PUSCH mapping type B with DMRS 1+1+1.

3. Conclusion
This paper provides our evaluation results for test metric for NR PUSCH UL timing and gives our proposals as follows:

Proposal 1: Choose Option 1: SNR@70% of maximum throughput for the moving UE.
Proposal 2: l0 = 0 for PUSCH mapping type B with DMRS 1+1+1.

4. References
[1] [bookmark: OLE_LINK45][bookmark: OLE_LINK8][bookmark: OLE_LINK4][bookmark: OLE_LINK3]R4-1915886，Way forward on NR HST PUSCH demodulation requirements，Huawei, HiSilicon，RAN4#93
[2] R4-2002405，WF on Rel-16 NR HST BS demodulation requirements，Nokia, Nokia Shanghai Bell, RAN4#94-e


5. Annex
Table A-1 Test parameters for NR PUSCH UL timing
	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;
30kHz: 40MHz

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

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

	Propagation condition
	Scenario Y: AWGN
15kHz SCS: A=10us, △ω=0.13s-1
30kHz SCS: A=5us, △ω=0.26s-1

	SRS transmission(optional)
	Disabled

	TA detection period and TA adjusted period
	Case 1: Timing detection period 20ms, Timing adjustment period 20ms
Case 2: Timing deteciton period 80ms, Timing adjustment period 500ms
Case 3: Timing detection period 200ms, Timing adjustment period 1000ms

	Testing metric
	SNR @70% of maximum throughput




