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Summary of proposals
Relative power tolerance
Original CR from Qualcomm [2] introduced the currently tentative values for relative power tolerance table in TS38.101-2 [3].  Proposals from Apple [9] and Ericsson [11] seek the corrections summarized below.

Table 6.3.4.3-1: Relative power tolerance, Pint ≥ P ≥ Pmin
	Power step ∆P (Up or down)
 (dB)
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)
Current TS [3]
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)
Proposal [9]
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)
Proposal [11]

	ΔP < 2
	[±5.0]
	±5.0
	[±5.0]

	2 ≤ ΔP < 3
	[±6.0]
	±6.0
	[±6.0]

	3 ≤ ΔP < 4
	[±7.0]
	±7.0
	[±7.0]

	4 ≤ ΔP < 10
	[±8.0]
	±8.0
	[±8.0]

	10 ≤ ΔP < 15
	[±10.0]
	±10.0
	[±10.0]

	15 ≤ ΔP
	[±11.0]
	±11.0
	[±11.0]

	
	
	
	NOTE 1:	The requirements apply with ue-BeamLockFunction enabled.



Discussion:



Table 6.3.4.3-2: Relative power tolerance, PUMAX ≥ P > Pint
	Power step ∆P (Up or down)
 (dB)
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)
Current TS [3]
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)
Proposal [9]
	All combinations of PUSCH and PUCCH, PUSCH/PUCCH and SRS transitions between sub-frames, PRACH (dB)
Proposal [11]

	ΔP < 2
	[±3.0]
	±3.0
	[±2.5]

	2 ≤ ΔP < 3
	[±4.0]
	±4.0
	[±3.5]

	3 ≤ ΔP < 4
	[±5.0]
	±5.0
	[±4.5]

	4 ≤ ΔP < 10
	[±6.0]
	±6.0
	[±6.0]

	10 ≤ ΔP < 15
	[±8.0]
	±8.0
	[±8.0]

	15 ≤ ΔP
	[±9.0]
	±9.0
	[±9.0]

	
	
	
	NOTE 1:	The requirements apply with ue-BeamLockFunction enabled.
NOTE 2:	For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, guard periods: for a power step ΔP = 1 dB, the relative power tolerance for transmission is ± 1.0 dB.
NOTE 3:	For PRACH to PRACH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, guard periods: for a positive power step ΔP = 1 dB, the relative power tolerance for transmission is ± 1.0 dB.



Discussion:
Intel: in FR2 the current tolerance values are reasonable to us; there are differences between FR1 and FR2; large BW is a factor; when we design MPR for large BW we have BW droop considered
Qualcomm: we had a discussion paper in Busan (R4-1806178); the numbers were based on a MediaTek (5701)
MediaTek: we basically followed the FR1 definition and took FR2 into account in terms of calibrations which may not be as convenient as FR1
Ericsson: yes, we took FR1 values and then added an OTA margin; our main concern is the UE may decrease power when instructed to increase power, given the existing values; this is why we have proposed additional requirements with fixed PRB allocations
Intel: for large BW we need to consider RB hopping; considering this, current spec is tighter than FR1; regarding the notes we can discuss later
Ericsson: we clarify that these requirements are verified under beam lock conditions; if the beams are not locked, there are additional uncertainties; this reduces the OTA uncertainties; if the notes are acceptable, then we can accept the current general requirements; otherwise not

Proposed Agreement: the concept of introducing a tighter TPC requirement for fixed allocation PUSCH is acceptable
Qualcomm: we appreciate the idea behind the proposal, but we would like to further work on the details; we would like multiple allowances like we have in LTE and FR1
Intel: the note for PRACH does not exist for FR1 but for PUSCH it exists; maybe for PUSCH is enough; we would like to further discuss the necessity of this note
Ericsson: to Qualcomm, we are open to include similar allowances as were used in FR1; to Intel, we still think a PRACH test is relevant; it is not possible to adjust the LTE blocker in the blocking test unless we meet this requirement; we would like to have this requirement on PRACH because of discussion on beam corresondence
Intel: this requirement is not related to beam correspondence; we don’t see the necessity to introduce this for PRACH

Proposed Agreement: the concept of introducing a tighter TPC requirement for fixed allocation PUSCH is acceptable with the following open issues:
· Allowances to accommodate step changes throughout the dynamic range due to PA gain stage states
· The value of the tolerance is [1] dB
Ericsson: the value of the tolerance should be 1 dB
Qualcomm: we agree with Ericsson
Intel: if we don’t consider PRACH and focus on PUSCH, it could be possible to further discuss this tolerance; we prefer the brackets around the value; we are still worried about tolerance of 1 dB for step size of 1 dB
Ericsson: we are open to discuss a compromise to not consider PRACH; but we would like to confirm the 1 dB; monotonicity should remain in the requirement

Proposed Agreement: the concept of introducing a tighter TPC requirement for fixed allocation PUSCH is acceptable with the following open issues:
· Exceptions to monotonicity condition should be clarified; number of exceptions is [at least 3]
· The value of the tolerance is [1] dB
· The values for the general requirement on relative TPC remain in []

Ericsson: we still need to consider the PRACH requirement
Intel: we need more clarification on the non-monotonic points; we don’t disagree with the number now, but we need to check side conditions
Mediatek: when we say non-monotonic exceptions, are we going to step through the entire range?
Qualcomm: yes
Mediatek: there may be another way; we can use 1 dB step for 10 steps; suppose we need to change 10 dB; you are allowed 7 dB tolerance
Ericsson: we proposed that for LTE in 2009; regarding the PRACH requirement, we offered to not have it as a compromise conditional on the monotonicity; for example, in LTE under conducted test condition we relied on the fact that if this requirement is met for PUSCH, the UE is likely to meet it under PRACH; we are very concerned with initial access for FR2
Qualcomm: we would like to focus on resolving the open issues with the PUSCH requirement, and we believe that having this requirement can imply good performance of PRACH
Verizon: based on the explanation from Ericsson, FR1 is so different from FR2, so we should consider both PUSCH and PRACH
Intel: we are now back to the beginning
Verizon: if everybody agree, we are fine; we are still concerned about PRACH
Qualcomm: we agree with Verizon; this is a fairly late change, and it requires effort to ensure we can do it; we deliver a lot of functionality with the PUSCH requirement

Agreement: the concept of introducing a tighter TPC requirement for fixed allocation PUSCH is acceptable with the following open issues:
· Exceptions to monotonicity condition should be clarified; number of exceptions is 3
· The value of the tolerance is [1] dB
· The values for the general requirement on relative TPC remain in []


Absolute power tolerance
Original CR from Qualcomm [2] introduced the currently tentative values for absolute power tolerance table in TS38.101-2 [3].  Proposals from Apple [9] and Ericsson [10] seek the corrections summarized below.

	Power Range
	Tolerance
Current TS [3]
	Tolerance
Proposal [9]
	Tolerance
Proposal [10]

	Pint ≥ P ≥ Pmin
	± [14.0] dB
	± 14.0 dB
	± [14.0] dB

	Pmax ≥ P > Pint
	± [12.0] dB
	± 12.0 dB
	± [9.0] dB

	
	
	
	
NOTE 1:	If the UE is configured with a parameter set for uplink power control such that the UE determines that the maximum power  is reached, the lower absolute power tolerance is [-3] dB below the power class with DFT-s-OFDM and QPSK modulation. For power class 1 the requirement applies for inner PRB allocations.
NOTE 2:	The requirements apply with ue-BeamLockFunction enabled.



Discussion:
Qualcomm: in absolute TPC, in RAN1 the definition of RSRP is max(RSRP_H,RSRP_V); and this is used to calculate PL; in the case of near equal distribution of power across polarizations, RSRP is 3 dB off, and PL can have 3 dB error, and this error was not budgeted in the original consideration
Mediatek: we would like to keep 12 dB
Intel: we need to think about the difference between FR1 and FR2; FR1 is conducted; in FR2 we can have different beam directions and different gains; we think 12 dB is reasonable after taking this into account
Ericsson: the dynamic range we are discussing here is around 36 dB; that means +/- 14 dB covers almost the entire dynamic range; this does not include TT; the test is too easy; this is why we are looking for the additional requirment in NOTE 1; we will consider the RSRP explanation; we are open to revisiting the general requirements in the next release; NOTE 1 is very important to ensure the PA is calibrated at max power level; for Rel-15 NOTE 1 is more important than the general requirement correction
Intel: we don’t believe NOTE 1 is the proper place to define this; we already have Pcmax requirements with maximum power tolerance requirements; we believe NOTE 1 is covered by that requirement; the tolerance needs to consider PL and RSRP estimation; we understand the intention
Ericsson: Pcmax is tested in closed loop, and we want this verification in open loop

Pcmax
Original CR from Ericsson [1] introduced the currently tentative values for the Pumax table in TS38.101-2 [3].  A proposal from Ericsson [4] seeks the corrections summarized below.

	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)
Current TS [3]
	Tolerance T(∆P)
(dB)
Proposal [4]

	n257, n258, n260, n261
	 P = 0 
	0
	0

	
	0 < P ≤ 2
	[1.5]
	[0]

	
	2 < P ≤ 3
	[2.0]
	[0]

	
	3 < P ≤ 4
	[3.0]
	[1.0]

	
	4 < P ≤ 5
	[4.0]
	[2.0]

	
	5 < P ≤ 10
	[5.0]
	[3.0]

	
	10 < P ≤ 15
	[7.0]
	[5.0]

	
	15 < P ≤ X
	[8.0]
	[6.0]

	NOTE:	X is the value such that Pumax,f,c lower bound,  PPowerclass - P – T(P) = minimum output power specified in subclause 6.3.1
	NOTE 2:	The requirements apply with ue-BeamLockFunction enabled.



Discussion:



Summary of outcomes
In relation to “Table 6.3.4.3-2: Relative power tolerance, PUMAX ≥ P > Pint”:
Agreement: the concept of introducing a tighter TPC requirement for fixed allocation PUSCH is acceptable with the following open issues:
· Exceptions to monotonicity condition should be clarified; number of exceptions is 3
· The value of the tolerance is [1] dB
· The values for the general requirement on relative TPC remain in []
[bookmark: _GoBack]Adhoc chair’s understanding: the power step under discussion above is ∆P = 1 dB

Adhoc chair’s understanding of the absolute power control discussion is the following:
· Proposed verification of PA calibration at max power level in open loop (NOTE 1) was indicated to be of more importance than the general absolute power tolerance requirement correction in Rel-15
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