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1	Introduction
This contribution discussed the NR FR1 relative power tolerance.
2	Discussion
NR FR1 relative power tolerance requirements are under discussion as all the numbers are in brackets, see below
Table 6.3.4.3-1: Relative power tolerance
	Power step P (Up or down) 
 (dB)
	All combinations of PUSCH and PUCCH transitions (dB)
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames (dB)
	PRACH (dB)

	ΔP < 2
	[± 2.5] (NOTE)
	[± 3.0]
	[± 2.5]

	2 ≤ ΔP < 3
	[± 3.0]
	[± 4.0]
	[± 3.0]

	3 ≤ ΔP < 4
	[± 3.5]
	[± 5.0]
	[± 3.5]

	4 ≤ ΔP ≤ 10
	[± 4.0]
	[± 6.0]
	[± 4.0]

	10 ≤ ΔP < 15
	[± 5.0]
	[± 8.0]
	[± 5.0]

	15 ≤ ΔP
	[± 6.0]
	[± 9.0]
	[± 6.0]

	NOTE:	For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, DwPTS fields or Guard Periods: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ± 0.7 dB.



Reason why numbers are in brackets is that those are copy paste from LTE and no assessment has been done on applicability for NR. LTE relative power tolerance values were agreed in [1] during RAN4#50, see chairman minutes
R4-090682 CR UE uplink power controll Nokia     36.101
Motorola: need to close the issue by this meeting.
Ericsson: some comments on the text, on the spectrum flatness is FSS. Better to write it as an editor note. Come back in the ad hoc meeting.
Status: Revised in 932
R4-090932	UE uplink power control (CR 126r1 to 36.101 Rel-8) (Nokia)
Status: revised in 1016
R4-091016	UE uplink power control (CR 126r2 to 36.101 Rel-8) (Nokia)
Status: 
Qualcomm: Table 6.3.5.2.1-1. prach as well the restriction apply. PRACH should be included in the same column as for pucch. 
For the cases where it is saif to be na, the adjustement should be applicable because the path loss may change.
Motorola : add the applicable values in these areas.  
The changes will be done in the next meeting.
Status: Agreed

Values in [1] were originated from [2] which lists the basic assumptions for deriving the requirement.
Basic assumptions
1. Minimum power control accuracy is ± 0.5 dB even when there is no power change between sub-frames. This figure does not include duplex filter ripple.
2. LTE UL power control accuracy requirements are relaxed ± 1.5 dB compared to WCDMA because of duplex filter ripple.
3. LTE UL power control accuracy requirements are relaxed ± 2.0 dB in extreme conditions.
4. LTE UL power control accuracy requirements are relaxed ± 0.5 dB compared to WCDMA because of transmission time gaps. 
When LTE relative power tolerance requirements were defined those became quite relaxed as the potential error sources were different compared to WCDMA and vendors did not have too much experience on how the real performance would be. LTE signal structure has also additional sources for error compared to WCDMA which also increased the uncertainty. 
However now with NR as error sourced are very similar as with LTE and there is 10 years of experience of implementing LTE power control it is proposed to remove the brackets from Relative power tolerance requirement and enhance NR FR1 performance compared to LTE 0.5 – 1 dB depending on the power step size as presented in Table below
Table 6.3.4.3-1: Relative power tolerance
	Power step P (Up or down) 
 (dB)
	All combinations of PUSCH and PUCCH transitions (dB)
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames (dB)
	PRACH (dB)

	ΔP < 2
	[± 2.05] (NOTE)
	[± 2.53.0]
	[± 2.05]

	2 ≤ ΔP < 3
	[± 2.53.0]
	[± 3.54.0]
	[± 2.53.0]

	3 ≤ ΔP < 4
	[± 3.05]
	[± 4.55.0]
	[± 3.05]

	4 ≤ ΔP ≤ 10
	[± 3.54.0]
	[± 5.56.0]
	[± 3.54.0]

	10 ≤ ΔP < 15
	[± 45.0]
	[± 78.0]
	[± 45.0]

	15 ≤ ΔP
	[± 56.0]
	[± 89.0]
	[± 56.0]

	NOTE:	For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, DwPTS fields or Guard Periods: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ± 0.7 dB.




3	Conclusion
In this contribution we have proposed to specify NR FR1 relative power tolerance as in Table below.
Table 6.3.4.3-1: Relative power tolerance
	Power step P (Up or down) 
 (dB)
	All combinations of PUSCH and PUCCH transitions (dB)
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames (dB)
	PRACH (dB)

	ΔP < 2
	[± 2.05] (NOTE)
	[± 2.53.0]
	[± 2.05]

	2 ≤ ΔP < 3
	[± 2.53.0]
	[± 3.54.0]
	[± 2.53.0]

	3 ≤ ΔP < 4
	[± 3.05]
	[± 4.55.0]
	[± 3.05]

	4 ≤ ΔP ≤ 10
	[± 3.54.0]
	[± 5.56.0]
	[± 3.54.0]

	10 ≤ ΔP < 15
	[± 45.0]
	[± 78.0]
	[± 45.0]

	15 ≤ ΔP
	[± 56.0]
	[± 89.0]
	[± 56.0]

	NOTE:	For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, DwPTS fields or Guard Periods: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ± 0.7 dB.
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