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<<Unchaged sections skipped>>
[bookmark: _Toc43976970][bookmark: _Toc52213542][bookmark: _Toc60743004][bookmark: _Toc68206187]6.3B.8	Power control for EN-DC
[bookmark: _Toc43976971][bookmark: _Toc52213543][bookmark: _Toc60743005][bookmark: _Toc68206188]6.3B.8.1	Absolute power tolerance for EN-DC
[bookmark: _Toc43976975][bookmark: _Toc52213547][bookmark: _Toc60743009][bookmark: _Toc68206192]<<Unchaged sections skipped>>
6.3B.8.1.4	Absolute power tolerance for inter-band EN-DC including FR2
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	The referred test case 6.3.4.2 in TS 38.521-2 [9] is incomplete for extreme conditions.
-	The referred test case 6.3.4.2 in TS 38.521-2 [9] is incomplete for power class 1, 2, and 4.
6.3B.8.1.4.1	Test purpose
Same test purpose as in clause 6.3.4.2.1 in TS 38.521-2 [9] for NR FR2 carrier(s).
6.3B.8.1.4.2	Test applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2.
6.3B.8.1.4.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 6.3.4.2.3 in TS 38.521-2 [9] for the NR carrier.
No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied.
6.3B.8.1.4.4	Test description
Same test description as in clause 6.3.4.2.4 in TS 38.521-2 [9] for the NR carrier with the following exception:
Notes defined in Table 6.3.4.2.4.1-1 will be updated as below.
The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.6-1. For Initial conditions as in clause 6.3.4.2.4.1 in TS 38.521-2 [9], the following steps will be added to configure E-UTRA component:
2.1.	The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3.
3.1.	The E-UTRA downlink signal level, uplink signal level are set according to Table 4.6-1 and propagation conditions are set according to Annex B, clause B.0 of TS 36.521-1 [10].
Step 6 of Initial conditions as in clause 6.3.4.2.4.1 in TS 38.521-2 [9] is replaced by:
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508 [6] clause 4.5.
6.3B.8.1.4.5	Test Requirement
Same test requirement as in clause 6.3.4.2.5 in TS 38.521-2 [9] for the NR carrier.
[bookmark: _Toc43976976][bookmark: _Toc52213548][bookmark: _Toc60743010][bookmark: _Toc68206193]6.3B.8.2	Relative power tolerance for EN-DC
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[bookmark: _Toc43976980][bookmark: _Toc52213552][bookmark: _Toc60743014][bookmark: _Toc68206197]6.3B.8.2.4	Relative power tolerance for inter-band EN-DC including FR2
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	The referred test case 6.3.4.3 in TS 38.521-2 [9] is incomplete for power class 1, 2, and 4.
6.3B.8.2.4.1	Test purpose
Same test purpose as in clause 6.3.4.3.1 in TS 38.521-2 [9] for NR FR2 carrier(s).
6.3B.8.2.4.2	Test applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2.
6.3B.8.2.4.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 6.3.4.3.3 in TS 38.521-2 [9] for the NR carrier.
No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied.
6.3B.8.2.4.4	Test description
Same test description as in clause 6.3.4.3.4 in TS 38.521-2 [9] for the NR carrier with the following exception:
Notes defined in Table 6.3.4.3.4.1-1 will be updated as below.
The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.6-1. For Initial conditions as in clause 6.3.4.3.4.1 in TS 38.521-2 [9], the following steps will be added to configure E-UTRA component:
2.1.	The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3.
3.1.	The E-UTRA downlink signal level, uplink signal level are set according to Table 4.6-1 and propagation conditions are set according to Annex B, clause B.0 of TS 36.521-1 [10].
Step 6 of Initial conditions as in clause 6.3.4.3.4.1 in TS 38.521-2 [9] is replaced by:
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508 [6] clause 4.5.
6.3B.8.2.4.5	Test Requirement
Same test requirement as in clause 6.3.4.3.5 in TS 38.521-2 [9] for the NR carrier.
[bookmark: _Toc43976981][bookmark: _Toc52213553][bookmark: _Toc60743015][bookmark: _Toc68206198]6.3B.8.3	Aggregate power tolerance for EN-DC  
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[bookmark: _Toc43976985][bookmark: _Toc52213557][bookmark: _Toc60743019][bookmark: _Toc68206202]6.3B.8.3.4	Aggregate power tolerance for inter-band EN-DC including FR2
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
-	The referred test case 6.3.4.4 in TS 38.521-2 [9] is incomplete for power class 1, 2, and 4.
6.3B.8.3.4.1	Test purpose
Same test purpose as in clause 6.3.4.4.1 in TS 38.521-2 [9] for NR FR2 carrier(s).
6.3B.8.3.4.2	Test applicability
This test case applies to all types of E-UTRA UE release 15 and forward, supporting inter-band EN-DC including FR2.
6.3B.8.3.4.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 6.3.4.4.3 in TS 38.521-2 [9] for the NR carrier.
No exception requirements applicable to NR or LTE. LTE anchor agnostic approach is applied.
6.3B.8.3.4.4	Test description
Same test description as in clause 6.3.4.4.4 in TS 38.521-2 [9] for the NR carrier with the following exception:
Notes defined in Table 6.3.4.4.4.1-1 will be updated as below.
The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.6-1. For Initial conditions as in clause 6.3.4.4.4.1 in TS 38.521-2 [9], the following steps will be added to configure E-UTRA component:
2.1.	The parameter settings for E-UTRA cell are set up according to TS 36.508 [11] clause 4.4.3.
3.1.	The E-UTRA downlink signal level, uplink signal level are set according to Table 4.6-1 and propagation conditions are set according to Annex B, clause B.0 of TS 36.521-1 [10].
Step 6 of Initial conditions as in clause 6.3.4.4.4.1 in TS 38.521-2 [9] is replaced by:
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508 [6] clause 4.5.
6.3B.8.3.4.5	Test Requirement
Same test requirement as in clause 6.3.4.4.5 in TS 38.521-2 [9] for the NR carrier.
<<Unchaged sections skipped>>
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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.
[bookmark: _Toc27476144][bookmark: _Toc29495585][bookmark: _Toc36116636][bookmark: _Toc36118685][bookmark: _Toc36560800][bookmark: _Toc43977337][bookmark: _Toc52213926][bookmark: _Toc60743399][bookmark: _Toc68206580]F.4.2	Setting the power window above a requirement
[bookmark: _Toc27476145][bookmark: _Toc29495586][bookmark: _Toc36116637][bookmark: _Toc36118686][bookmark: _Toc36560801][bookmark: _Toc43977338][bookmark: _Toc52213927][bookmark: _Toc60743400][bookmark: _Toc68206581]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):
[image: ]
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: ].
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.
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Information from the core requirements in TS 38.101-2 [3], 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 FR2a and PUMAX ≥ P > Pint and taking an example where the target value is Pint:
[image: ]
Figure F.4.2.2-1: Example NR FR2 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: ].
The UE Power step size tolerance is defined in TS 38.101-2 [3] Table 6.3.4.3-1 and Table 6.3.4.3-2, 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, 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.4.2.2-1.[FFS]
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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):
[bookmark: _MON_1587198493][image: ]
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: ].
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.
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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):
[image: ]
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: ].
The UE Power step size tolerance is defined in TS 38.101-1 [52] 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.
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Information from the core requirements in TS 38.101-2 [3], 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 FR2a and PUMAX ≥ P > Pint and taking an example where the target value is PUMAX:
[image: ]
Figure F.4.3.2-1: Example NR FR2 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: ].
The UE Power step size tolerance is defined in TS 38.101-1 [3] Table 6.3.4.3-1 and Table 6.3.4.3-2, 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, 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.4.3.2-1.[FFS]
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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):
[image: ]
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: ].
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.
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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:
[image: ]
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: ].
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.
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Information from the core requirements in TS 38.101-2 [3], 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 FR2a and PUMAX ≥ P > Pint and taking an example where the target value is +15dBm:
[image: ]
Figure F.4.4.2-1: Example NR FR2 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: ].
The UE Power step size tolerance is defined in TS 38.101-2 [3] Table 6.3.4.3-1 and Table 6.3.4.3-2, 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, 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.4.4.2-1.[FFS]
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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:
[image: ]
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: ].
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 change>>
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