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1 Background
In its Reply LS [1], RAN5 is informing RAN4 that the relative power tolerance is not testable since it cannot be ensured that the initial and target powers are both inside the power range in which the minimum conformance requirement applies. This is in response to the request by RAN4 for “[…] further clarification from RAN5 on the motivation for combining the 2 tables, considering that the requirements and conditions applicable for each table are not common.”
Accordning to RAN5, the testability issue can be resolved by specifying FR2 UE relative power control tolerance for the range Pmin ≤ P ≤ PUMAX as a replacement of current requirement at least for the special case of 1dB TPC command with fixed allocation and no gaps (NOTE 2 in Table 6.3.4.3-2).
In response to the action
ACTION: 
RAN5 respectfully asks RAN4 to consider a review of the minimum conformance requirement for relative power tolerance taking into account that the current requirement is considered untestable by RAN5 and to provide feedback on any potential updates to the specification.

we propose to extend the applicability of the 1 dB step core requirement such that this can be verified for conformance in both of the the two ranges Pmin ≤ P ≤ Pint and Pint ≤ P ≤ PUMAX. 
Nothwithstnading the testability issue, the extension of the power range of the 1 dB step requirement is beneficial for verification of the UE behaviour in the field. Closed-loop power control applies down to the minimum output power, specified as
The minimum controlled output power of the UE is defined as the EIRP in the channel bandwidth for all transmit bandwidth configurations (resource blocks) when the power is set to a minimum value.

In practice the relative power control accuracy is better than the absolute, which justifies a discussion of an extended range for a relative core requirement that a UE receiving an UP (DOWN) command is not considered compliant if its adjusted power is decreased (increased).

Modifying the power range of the 1 dB step requirement, we consider the size of the power windows, from [2],
Table 1: Power window depending on power range and frequency range

	Frequency range
	FR2a
	FR2b

	Power range
	Pint < P ≤ PUMAX
	Pmin ≤ P ≤ Pint
	Pint < P ≤ PUMAX
	Pmin ≤ P ≤ Pint

	UE power step size
	1
	1
	1
	1

	UE power step tolerance
	1
	5
	1
	5

	Relative power MU
	1.4
	1.4
	1.4
	1.4

	Absolute power MU
	4.89
	6.15
	5.09
	6.15

	Size of power window
	13.18
	19.7
	13.58
	19.7


The relative measurement itself can be contained within a smaller window, but the total power window becomes large due to the MU for the absolute power: the actual UE power should be within the applicable power range for the core requirement as described in [2]. 
Given that Pint = Pmax – 12 dB, a 13-14 dB power window would not fit within the upper range for any operating  band, but extending the applicability of the 1 dB step size across the threshold Pint may facilitate testing and enable verification of relative power control in a window covering most of both ranges Pmin ≤ P ≤ Pint and Pint ≤ P ≤ PUMAX. The 1 dB requirement could be exempted in the lowest range of the dynamic range in order to facilitate implementation, the 1 dB step requirement should apply 3 dB above the minimum power. We make the following 
Proposal 1: extend the applicability of the 1 dB step requirement to power levels P ≥ Pmin + 3 dB from Rel-15
1. the extension of the power range of the 1 dB step requirement is beneficial for verification of the UE behaviour in the field (closed-loop power control applies down to the minimum output power)

2. the reative power accuracy can be verified within both of the the two ranges Pmin ≤ P ≤ Pint and Pint ≤ P ≤ PUMAX at least for the 1 dB step size with fixed allocation and no gaps.
Thi change would look like follows from Rel-15, for sub-clause 6.3.4.3 of 38.101-2 [CR],

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)

	ΔP < 2
	±5.0

	2 ≤ ΔP < 3
	±6.0

	3 ≤ ΔP < 4
	±7.0

	4 ≤ ΔP < 10
	±8.0

	10 ≤ ΔP < 15
	±10.0

	15 ≤ ΔP
	±11.0

	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 for P ≥ Pmin + 3 dB


Table 6.3.4.3-2: Relative power tolerance, PUMAX ≥ P > Pint
The requirement should be applicable should be applicable from Rel-15 since Rel-15 compliant devices will be marketed for several more years. For handling devices in development, we
Obsevation 1: a transition period/grace period can be allowed for the Rel-15 requirement.

2 Proposal

We make the following 

Proposal 1: extend the applicability of the 1 dB step requirement to power levels P ≥ Pmin + 3 dB from Rel-15
1. the extension of the power range of the 1 dB step requirement is beneficial for verification of the UE behaviour in the field (closed-loop power control applies down to the minimum output power)

2. the reative power accuracy can be verified within both of the the two ranges Pmin ≤ P ≤ Pint and Pint ≤ P ≤ PUMAX at least for the 1 dB step size with fixed allocation and no gaps.
For handling devices in development, we observe that

Obsevation 1: a transition period/grace period can be allowed for the Rel-15 requirement.

Proposal 2: respond to RAN5 as proposed in the draft Reply LS attached below.
A CR against 38.101-2 in accordance with Proposal 1 is provided in [3]
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1. Overall Description:
RAN4 would like to thank RAN5 for the Reply LS in R5-218231. Regarding the action
RAN5 respectfully asks RAN4 to consider a review of the minimum conformance requirement for relative power tolerance taking into account that the current requirement is considered untestable by RAN5 and to provide feedback on any potential updates to the specification

RAN4 has reviewed the core requirements for the relative power tolerance and agreed to modify the applicability of the special case of 1dB TPC command with fixed allocation and no gaps as follows:

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)

	ΔP < 2
	
	±5.0

	2 ≤ ΔP < 3
	
	±6.0

	3 ≤ ΔP < 4
	
	±7.0

	4 ≤ ΔP < 10
	
	±8.0

	10 ≤ ΔP < 15
	
	±10.0

	15 ≤ ΔP
	
	±11.0

	
	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 for P ≥ Pmin + 3 dB.


Table 6.3.4.3-2: Relative power tolerance, PUMAX ≥ P > Pint
In this way the 1 dB step requirement would apply in the range Pmax ≥ P ≥ Pmin + 3 dB, which might faciliate conformance testing.at least for this special case. Nothwithstaning the testability issue, RAN4 also notes that extension of the power range of the 1 dB step requirement is beneficial for verification of the UE behaviour in the field. Other core requirements remain unchanged.
The modification above applies from Rel-15. Use of a transition period might be relevant for UEs in development.

2. Actions:

To RAN5 group.

ACTION: RAN4 asks RAN5 to take the above into account.
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