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1
Introduction
At RAN4#48bis [1] was endorsed which proposed a baseline for UE Output Power Dynamics. In this document we look at the open issues relating to the Power tolerance. Document [1] is used as a baseline for proposed changes. 

2
Background
In [1] the following opens need to be addressed;

1. Transmission gap [9-20] ms

2. Relative tolerance for transmission with no change in RB location of allocation 

3. Relative tolerance for transmission with a change in RB location and allocation

4. Number of exception allowed accounting for RF mode changes. 

2.1 Transmission gap

In order to set the boundary for the requirements of power tolerance to be defined as absolute or relative we propose the current requirements in [1] where is specified as [9-20] ms should be set to 10ms. We can use this value to define the tolerance requirements for the different transmission modes

2.2 Relative tolerance (no Δ change in RB allocation or location)
In [1] the relative tolerance is defined in [] for the different power steps sizes for PUSCH, PUCCH and PRACH transmission modes in the case of no change in RB allocation or location in the case of a subsequent transmission within the transmission gap period. . We propose to maintain this value and remove the brackets. 
2.3 Relative tolerance (Δ change in RB allocation or location)

In [1], for a change in transmission in frequency and/or RB, it is indicated we would need to add a further Δ [1.5 -4] dB.  This is shown below in figure 2.1-1 for different values of Δ [1.5, 2, 3, and 4] dB.  
In this case we note the required power accuracy for a change in transmission in frequency and/or RB could be similar to that needed for PTMAX, so we would like to adopt common requirements for both these tolerance requirements to maintain consistency. In this case we propose that a reasonable way forward would be to adopt a ±Δ2dB and limit the maximum value to ± 6 dB 

Figure 2.1-1: Power tolerance for Power step and PTMAX
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The above table can be simplified as shown in figure 2.2-2 below for both scenarios 
Figure 2.1-2: Power tolerance for relative Power steps 
[image: image2.emf]PUSCH/ PUCCH SRS PRACH

[dB] [dB] [dB]

0 ≤ ΔP ≤ 4

± MAX {0.5, 

D

P/2} ± MAX {0.5, 

D

P/2}

4 < ΔP ≤ 10 ± 2.0 ± 2.0

10 < ΔP ≤ 15 ± 3.0 n/a

15 < ΔP ≤ 20 ± 4.0 n/a

20 < ΔP  ± 6.0 n/a

PUSCH/ PUCCH SRS PRACH

[dB] [dB] [dB]

0 ≤ ΔP ≤ 4

± MAX{2.5, 2+

D

P/2} ± MAX{2.5, 2+

D

P/2}

4 < ΔP ≤ 10 ± 4.0 ± 4.0

10 < ΔP ≤ 15 ± 5.0 n/a

15 < ΔP ≤ 20 ± 6.0 n/a

20 < ΔP  ± 6.0 n/a

power step size (Up or down)

ΔP [dB]

power step size (Up or down)

ΔP [dB]

Relative Power Tolerance for Transmission with Δ change in freq and / or RB

Relative Power Tolerance for Transmission with no change in freq or RB


2.4 Number of exceptions allowed for RF mode changes
In [1] to account for RF Power amplifier mode changes a number of exceptions are allowed. The number of exceptions allowed where the power tolerance limit is a maximum of +/-6.0dB is [TBD]
Previous discussions in RAN4 have indicated that in order to maintain UE battery efficiency, techniques such as RF power amplifier mode changes (bias switching, load switching, etc) are needed. The number of exceptions we proposed to be TBD since the side conditions would need to be specified. 

3
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<< Unchanged sections omitted >>

6.3.6 Power tolerance 

6.3.6.1 Absolute power tolerance

Absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 10 ms. This tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in clause 9.1 of TS 36.133) and the UE power setting error. 

In the case of a PRACH transmission, the absolute tolerance is specified for the first preamble. The absolute power tolerance includes the channel estimation error (the absolute RSRP accuracy requirement specified in clause 9.1 of TS 36.133) and UE power setting error. 

6.3.6.1.1

Minimum requirements

The minimum requirement for absolute power tolerance is given in Table 6.3.5.1.1-1 over the power range bounded by the Maximum output power as defined in sub clause 6.3.1 and the Minimum output power as defined in sub clause 6.2
Table 6.3.6.1.1-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal 
	± 10.5 dB

	Extreme 
	± 13.5 dB


6.3.6.2 Relative Power tolerance
 Relative power tolerance is the ability of the UE transmitter to set its output power to a specific value for the 2nd and subsequent sub-frame after the start of a contiguous transmission or non-contiguous transmission with a transmission gap smaller than 10ms.

 In the case of a PRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power to a specific value for the 2nd and subsequent preambles. The measurement period for the PRACH preamble is specified in Table 6.3.4.2-1.

For a sub-frame excluding a SRS symbol, the power change is defined as the relative power difference between the mean power of the original (reference) sub-frame and the mean power of the target subframe, not including the transient duration. 

The observation period for a Power step tolerance for a sub-frame which includes a SRS symbol is FFS
6.3.6.2.1
Minimum requirements

The UE shall meet the requirements specified in Table 6.3.6.2.1-1 and. Table 6.3.6.2.1-2
To account for RF Power amplifier mode changes a number of exception are allowed. The number of exceptions allowed where the power tolerance limit is +/-6.0dB in Table 6.3.6.2.1-1and Table 6.3.6.2.1-2 is [TBD]
Table 6.3.6.2.1-1 Relative Power Tolerance for Transmission with no change in frequency or RB allocation 
	Power step size (Up or down)
	PUSCH / PUCCH
	SRS
	PRACH

	ΔP [dB]
	[dB]
	[dB]
	[dB]

	0
	≤ ΔP ≤
	4
	± MAX {0.5, P/2}
	 
	± MAX {0.5, P/2}

	4
	< ΔP ≤
	10
	± 2.0
	 
	± 2.0

	10
	< ΔP ≤
	15
	± 3.0
	 
	n/a

	15
	< ΔP ≤
	20
	± 4.0
	 
	n/a

	20
	< ΔP
	 
	± 6.0
	 
	n/a


Table 6.3.6.2.1-2: Relative Power Tolerance for Transmission with Δ change in frequency and / or RB allocation 

	power step size (Up or down)
	PUSCH / PUCCH
	SRS
	PRACH

	ΔP [dB]
	[dB]
	[dB]
	[dB]

	0
	≤ ΔP ≤
	4
	± MAX{2.5, 2+P/2}
	 
	± MAX{2.5, 2+P/2}

	4
	< ΔP ≤
	10
	± 4.0
	 
	± 4.0

	10
	< ΔP ≤
	15
	± 5.0
	 
	n/a

	15
	< ΔP ≤
	20
	± 6.0
	 
	n/a

	20
	< ΔP
	 
	± 6.0
	 
	n/a
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