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1 IntroductionIn last RAN4 meeting #80, some concerns [2] were raised about current UE timing error requirements and potential impact on NPUSCH and NPRACH performances.

Based on this, a way forward [3] was agreed to further analyze those impacts.

This contribution analyse NPUSCH impacts based on the agreed way forward assumptions ([3]).
2 DiscussionNote: Simulation results will be provided later with contribution update.

The agreed way forward [3] proposes to investigate UL timing errors on NPUSCH (format 1 and format 2) performance. This contribution recaps the outcomes of this investigation.
2.1 NPUSCH Format 1

2.1.1 Assumptions

As agreed in the way forward ([3]), simulations are based on the following assumptions (Table 1) used for demodulation requirements ([4]). 
	Simulation number
	BW 
	Singe-/Multi-tone
	Sub-carrier spacing
	repetition level

	Number of tones
	Modulation

(Note 4)
	RFC
	Propagation Condition
	Antenna configuration
	Reference value

	
	
	
	
	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	2
	180KHz
	Single
	15KHz
	16
	1
	 BPSK 
	R.NB3-2 
	ETU1
	1 x 2
	[70%]
	TBD


Table 1: NPUSCH format 1 assumptions

RFC R.NB3-2 is specified in following Table 2.
	Reference channel
	R.NB3-1
	R.NB3-2

	Sub-carrier spacing (kHz)
	3.75
	15

	Number of tone
	1
	1

	Diversity
	No
	No

	Modulation
	BPSK
	BPSK

	IMCS / ITBS
	0 / 0
	0 / 0

	Payload size (bits)
	32 
	32

	Allocated resource unit
	2
	2

	Code rate (target)
	1/3
	1/3

	Code rate (effective)

	0.29
	0.29

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Total number of bits per resource unit
	96
	96

	Total symbols per resource unit
	96
	96

	Maximum number of retransmissions
	[4]
	[4]


Table 2: FRC parameters for NPUSCH format 1 for single tone
2.1.2 Simulation results

Following Table 3 captures the simulation results for different UL timing error values proposed in [3] and some additional ones.

	UL Timing Error
	Repetitions
	SNR value
	SNR Reference

(No UL timing error)
	Delta

	(24 Ts)
	1
	
	-4.2
	

	
	16
	
	-13.0
	

	
	64
	
	-17.0
	

	1.3 us

(40 Ts)
	1
	
	-4.2
	

	
	16
	
	-13.0
	

	
	64
	
	-17.0
	

	1.95 us

(60 Ts)
	1
	
	-4.2
	

	
	16
	
	-13.0
	

	
	64
	
	-17.0
	

	2.6 us

(80 Ts)
	1
	
	-4.2
	

	
	16
	
	-13.0
	

	
	64
	
	-17.0
	

	4.5 us
	1
	
	-4.2
	

	
	16
	
	-13.0
	

	
	64
	
	-17.0
	


Table 3: UL timing error impacts on NPUSCH Format 1
2.1.3 Conclusion – NPUSCH format 1
2.2 NPUSCH Format 2
2.2.1 Assumptions

As agreed in the way forward ([3]), simulations are based on the following assumptions (Table 3) used for demodulation requirements ([4]). 
	Test number
	BW 
	Singe-/Multi-tone
	Sub-carrier spacing
	repetition level
	Modulation
	Propagation Condition
	Antenna configuration
	SNR (dB)

	2
	180KHz
	Single
	15KHz
	16
	BPSK
	EPA5
	1 x 2
	TBD

	Note 1: Assume the frequency offset value is [0] and channel estimation lengths are 16ms for 3.75kHz and 4ms for 15kHz


Table 4: Simulation assumption for NPUSCH format 2
2.2.2 Simulation results

Following Table 5 captures the simulation results for different UL timing error values proposed in [3] and some additional ones.

	UL Timing Error
	Repetitions
	SNR value
	SNR Reference

(No UL timing error)
	Delta

	(24 Ts)
	1
	
	2.2
	

	
	16
	
	-6.8
	

	
	64
	
	-11.2
	

	1.3 us

(40 Ts)
	1
	
	2.2
	

	
	16
	
	-6.8
	

	
	64
	
	-11.2
	

	1.95 us

(60 Ts)
	1
	
	2.2
	

	
	16
	
	-6.8
	

	
	64
	
	-11.2
	

	2.6 us

(80 Ts)
	1
	
	2.2
	

	
	16
	
	-6.8
	

	
	64
	
	-11.2
	

	4.5 us
	1
	
	2.2
	

	
	16
	
	-6.8
	

	
	64
	
	-11.2
	


Table 5: UL timing error impacts on NPUSCH Format 2
2.2.3 Conclusion – NPUSCH format 2
3 Conclusion
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