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F.4
Uplink power window

F.4.1
Introduction

A number of Tx and Rx Test cases set the UE uplink power to be within a defined window to ensure the test is carried out in the intended conditions. This clause gives the method for calculating the uplink power window used in Tx test cases and Rx Test cases.

F.4.2
Setting the power window above a requirement

F.4.2.1
NR FR1

Information from the core requirements in TS 38.101-1 [2], TS 38.213 [19] and the uncertainties in Annex F applicable to the Test case are used to derive the uplink power window. There are 4 stages:

-
Find the uplink power target value.

-
Determine how closely the uplink power can be set to the target value.

-
Include the effect of test system uncertainty.

-
Position the Uplink power window to ensure UE is not tested outside Core requirements.

This process is shown in the diagram below, using values for f ≤ 3GHz and BW ≤ 40MHz and taking an example where the target value is 0dBm (lower end of a UE Core requirement side condition range of 0 dBm ≤ Output power ≤ 10 dBm):
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Figure F.4.2.1-1: Example NR FR1 uplink power setting to be above a requirement

The smallest UE Power step size is defined in TS 38.213 [9] Table 7.1.1-1, for absolute [image: image2.wmf]c
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The UE Power step size tolerance is defined in TS 38.101-1 [2] Table 6.3.4.3-1, 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, and for a power step ΔP ≤ 1 dB.

The Test system uncertainties are defined in Annex F of the present document.

To ensure that the actual UE uplink power is within the Uplink power window, UE uplink power measured by the test system should remain within the smaller Uplink power control window shown in Figure F.4.2.1-1.

F.4.2.2
NR FR2

[FFS]

F.4.2.3
E-UTRA

Information from the core requirements in TS 36.101 [5], TS 36.213 [20] and the uncertainties in Annex F applicable to the Test case are used to derive the uplink power window. There are 4 stages:

-
Find the uplink power target value.

-
Determine how closely the uplink power can be set to the target value.

-
Include the effect of test system uncertainty.

-
Position the Uplink power window to ensure UE is not tested outside Core requirements.

This process is shown in the diagram below, using values for f ≤ 3GHz and BW ≤ 40MHz and taking an example where the target value is 0dBm (lower end of a UE Core requirement side condition range of 0 dBm ≤ Output power ≤ 10 dBm):
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Figure F.4.2.3-1: Example E-UTRA uplink power setting to be above a requirement

The smallest UE Power step size is defined in TS 36.213 [20] Table 5.1.1.1-2, for absolute [image: image4.wmf]PUSCH
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The UE Power step size tolerance is defined in TS 36.101 [5] Table 6.3.5.2.1-1, 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, and for a power step ΔP ≤ 1 dB.

The Test system uncertainties are defined in Annex F of the present document.

To ensure that the actual UE uplink power is within the Uplink power window, UE uplink power measured by the test system should remain within the smaller Uplink power control window shown in Figure F.4.2.3-1.

F.4.3
Setting the power window below a requirement

F.4.3.1
NR FR1

Information from the core requirements in TS 38.101-1 [2], TS 38.213 [19] and the uncertainties in Annex F applicable to the Test case are used to derive the uplink power window. There are 4 stages:

-
Find the uplink power target value.

-
Determine how closely the uplink power can be set to the target value.

-
Include the effect of test system uncertainty.

-
Position the Uplink power window to ensure UE is not tested outside Core requirements.

This process is shown in the diagram below, using values for f ≤ 3GHz and BW ≤ 40MHz and taking an example where the target value is 4dB below PCMAX_L (UE Core requirement side condition):
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Figure F.4.3.1-1: Example NR FR1 uplink power setting to be below a requirement

The smallest UE Power step size is defined in TS 38.213 [19] Table 7.1.1-1, for absolute [image: image6.wmf]c
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The UE Power step size tolerance is defined in TS 38.101-1 [5] Table 6.3.4.3-1, 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, and for a power step ΔP ≤ 1 dB.

The Test system uncertainties are defined in Annex F of the present document.

To ensure that the actual UE uplink power is within the Uplink power window, UE uplink power measured by the test system should remain within the smaller Uplink power control window shown in Figure F.4.3.1-1.

F.4.3.2
NR FR2

[FFS]

F.4.3.3
E-UTRA

Information from the core requirements in TS 36.101 [5], TS 36.213 [20] and the uncertainties in Annex F applicable to the Test case are used to derive the uplink power window. There are 4 stages:

-
Find the uplink power target value.

-
Determine how closely the uplink power can be set to the target value.

-
Include the effect of test system uncertainty.

-
Position the Uplink power window to ensure UE is not tested outside Core requirements.

This process is shown in the diagram below, using values for f ≤ 3GHz and BW ≤ 40MHz and taking an example where the target value is 4dB below PCMAX_L (UE Core requirement side condition):
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Figure F.4.3.3-1: Example E-UTRA uplink power setting to be below a requirement

The smallest UE Power step  size is defined in TS 36.213 [20] Table 5.1.1.1-2, for absolute [image: image8.wmf]PUSCH
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The UE Power step size tolerance is defined in TS 36.101 [5] Table 6.3.5.2.1-1, 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, and for a power step ΔP ≤ 1 dB.

The Test system uncertainties are defined in Annex F of the present document.

To ensure that the actual UE uplink power is within the Uplink power window, UE uplink power measured by the test system should remain within the smaller Uplink power control window shown in Figure F.4.3.3-1.

F.4.4
Setting the power window centred on a target value
F.4.4.1
NR FR1

Information from the core requirements in TS 38.101-1 [2], TS 38.213 [19] and the uncertainties in Annex F applicable to the Test case are used to derive the uplink power window. There are 4 stages:

-
Find the uplink power target value.

-
Determine how closely the uplink power can be set to the target value.

-
Include the effect of test system uncertainty.

-
Position the Uplink power window centred on the target value.

This process is shown in the diagram below, using values for f ≤ 3GHz and BW ≤ 40MHz and taking an example where the target value is +10dBm:
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Figure F.4.4.1-1: Example NR FR1 uplink power setting centred on a target value
The smallest UE Power step size is defined in TS 38.213 [9] Table 7.1.1-1, for absolute [image: image10.wmf]c
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The UE Power step size tolerance is defined in TS 38.101-1 [2] Table 6.3.4.3-1, 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, and for a power step ΔP ≤ 1 dB.

The Test system uncertainties are defined in Annex F of the present document.

To ensure that the actual UE uplink power is centred on the target value, UE uplink power measured by the test system should remain within the smaller Uplink power control window shown in Figure F.4.4.1-1.

F.4.4.2
NR FR2

[FFS]

F.4.4.3
E-UTRA

Information from the core requirements in TS 36.101 [5], TS 36.213 [20] and the uncertainties in Annex F applicable to the Test case are used to derive the uplink power window. There are 4 stages:

-
Find the uplink power target value.

-
Determine how closely the uplink power can be set to the target value.

-
Include the effect of test system uncertainty.

-
Position the Uplink power window centred on the target value.

This process is shown in the diagram below, using values for f ≤ 3GHz and BW ≤ 40MHz and taking an example where the target value is -10dBm:
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Figure F.4.4.3-1: Example E-UTRA uplink power setting centred on a target value
The smallest UE Power step size is defined in TS 36.213 [20] Table 5.1.1.1-2, for absolute [image: image12.wmf]PUSCH
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The UE Power step size tolerance is defined in TS 36.101 [5] Table 6.3.5.2.1-1, 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, and for a power step ΔP ≤ 1 dB.

The Test system uncertainties are defined in Annex F of the present document.

To ensure that the actual UE uplink power is centred on the target value, UE uplink power measured by the test system should remain within the smaller Uplink power control window shown in Figure F.4.4.3-1.
<< End of changes >>
_1633452755.doc
[image: image1.png]UE Core requirementon  Include effect of Test Ensure that UE is not tested
power control system uncertainty outside side condtion

UE Core requirement
side condition

0dBm ¥ -

Botiom of window is aligned to
UL povver requirement

UE Uplink
power







_1633452756.doc
[image: image1.png]Powax 1

UE Core requirement UE Core requirementon  Include effect of Test Ensure that UE Is not tested
side condition power control system uncertainty outside side condition
& Top of window is aligned to UL
P pover requirement
oA L —
-4dB

UE Uplink
power







_1633452757.doc
[image: image1.png]Powax 1

UE Core requirement UE Core requirementon  Include effect of Test Ensure that UE Is not tested
side condition power control system uncertainty outside side condition

\ |

Powoce o - €—
-4dB
008
-2.0dB I

g Y
SR A
UE Uplink
power

Top of window is aligned to UL
pover requirement








_1633452753.doc
[image: image1.png]UE Core requirementon  Include effect of Test Ensure that UE is not tested
power control system uncertainty outside side condition

UE Core requirement
side condition

0dBm ¥

Botiom of window is aligned to
UL povver requirement

UE Uplink
power







