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<< Start of changes >>
[bookmark: _Toc21026434][bookmark: _Toc27743692][bookmark: _Toc36196836][bookmark: _Toc36197528][bookmark: _Toc43898193][bookmark: _Toc52550684][bookmark: _Toc58952399][bookmark: _Toc68098143][bookmark: _Toc68098416][bookmark: _Toc68360546][bookmark: _Toc76557626]6.2D.2	UE maximum output power reduction for UL MIMO
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· OTA test procedure for UL MIMO is still under investigation
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.2D.2.1	Test purpose
The number of RB identified in 6.2D.2.3 is based on meeting the requirements for the maximum power reduction (MPR) due to Cubic Metric (CM).
6.2D.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward supporting UL MIMO.
6.2D.2.3	Minimum conformance requirements
[bookmark: _Toc21340810][bookmark: _Toc29805257][bookmark: _Toc36456466][bookmark: _Toc36469564][bookmark: _Toc37253973][bookmark: _Toc37322830][bookmark: _Toc37324236][bookmark: _Toc45889759][bookmark: _Toc52196419][bookmark: _Toc52197399][bookmark: _Toc53173122][bookmark: _Toc53173491][bookmark: _Toc61119491][bookmark: _Toc61119873][bookmark: _Toc67925927][bookmark: _Toc75273565][bookmark: _Toc76510465]6.2D.2.3.1	UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for power class 1
For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission (ULFPTx), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.1-1 is specified in sub-clause 6.2.2.1. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
[bookmark: _Toc21340811][bookmark: _Toc29805258][bookmark: _Toc36456467][bookmark: _Toc36469565][bookmark: _Toc37253974][bookmark: _Toc37322831][bookmark: _Toc37324237][bookmark: _Toc45889760][bookmark: _Toc52196420][bookmark: _Toc52197400][bookmark: _Toc53173123][bookmark: _Toc53173492][bookmark: _Toc61119492][bookmark: _Toc61119874][bookmark: _Toc67925928][bookmark: _Toc75273566][bookmark: _Toc76510466]6.2D.2.2	UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for power class 2
For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission (ULFPTx), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.2-1 is specified in sub-clause 6.2.2.2. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
[bookmark: _Toc21340812][bookmark: _Toc29805259][bookmark: _Toc36456468][bookmark: _Toc36469566][bookmark: _Toc37253975][bookmark: _Toc37322832][bookmark: _Toc37324238][bookmark: _Toc45889761][bookmark: _Toc52196421][bookmark: _Toc52197401][bookmark: _Toc53173124][bookmark: _Toc53173493][bookmark: _Toc61119493][bookmark: _Toc61119875][bookmark: _Toc67925929][bookmark: _Toc75273567][bookmark: _Toc76510467]6.2D.2.3	UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for power class 3
For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission (ULFPTx), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.3-1 is specified in sub-clause 6.2.2.3. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
[bookmark: _Toc21340813][bookmark: _Toc29805260][bookmark: _Toc36456469][bookmark: _Toc36469567][bookmark: _Toc37253976][bookmark: _Toc37322833][bookmark: _Toc37324239][bookmark: _Toc45889762][bookmark: _Toc52196422][bookmark: _Toc52197402][bookmark: _Toc53173125][bookmark: _Toc53173494][bookmark: _Toc61119494][bookmark: _Toc61119876][bookmark: _Toc67925930][bookmark: _Toc75273568][bookmark: _Toc76510468]6.2D.2.4	UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for power class 4
For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission (ULFPTx), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.4-1 is specified in sub-clause 6.2.2.4. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
[bookmark: _Toc67925931][bookmark: _Toc75273569][bookmark: _Toc76510469]6.2D.2.5	UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for power class 5
For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission (ULFPTx), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.4-1 is specified in sub-clause 6.2.2.4. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2D.2.
6.2D.2.4	Test description
6.2D.2.4.1	Initial condition
Same initial condition in clause 6.2.2.4.1, with following exceptions:
-	Instead of Table 6.2.2.4.1-1 use Table 6.2D.2.4.1-1.
-	Instead of Table 6.2.2.4.1-2 use Table 6.2D.2.4.1-2.
-	Instead of Table 6.2.2.4.1-3 use Table 6.2D.2.4.1-3.
-	Instead of Table 6.2.2.4.1-7 use Table 6.2D.2.4.1-4.
-	Instead of Table 6.2.2.4.1-8 use Table 6.2D.2.4.1-5.
-	Instead of Table 6.2.2.4.1-9 use Table 6.2D.2.4.1-6.

Table 6.2D.2.4.1-1: Test Configuration Table (Power Class 1, MPRnarrow)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest and Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	2
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	3
	Low
	
	
	
	CP-OFDM 64 QAM
	2@0

	4
	High
	
	
	
	CP-OFDM 64 QAM
	2@NRB-2

	5
	Low
	
	
	
	CP-OFDM 64 QAM
	7@0

	6
	High
	
	
	
	CP-OFDM 64 QAM
	7@NRB-7

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-2.



Table 6.2D.2.4.1-2: Test Configuration Table (Power Class 1, MPRWT, BWchannel ≤ 200 MHz)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest and Highest supported channel bandwidth that ≤ 200 MHz

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	RB allocation (NOTE 1)

	1
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full_Region2

	2
	Low
	
	
	
	CP-OFDM QPSK
	8@0

	3
	High
	
	
	
	CP-OFDM QPSK
	8@NRB-8

	4
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	5
	Low
	
	
	
	CP-OFDM 16 QAM
	8@0

	6
	High
	
	
	
	CP-OFDM 16 QAM
	8@NRB-8

	7
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	8
	Mid
	
	
	
	CP-OFDM 16 QAM
	Inner_Full_Region2

	9
	Low
	
	
	
	CP-OFDM 64 QAM
	8@0

	10
	High
	
	
	
	CP-OFDM 64 QAM
	8@NRB-8

	11
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	12
	Mid
	
	
	
	CP-OFDM 64 QAM
	Inner_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in clause 6.1-2.



Table 6.2D.2.4.1-3: Test Configuration Table (Power Class 1, MPRWT, BWchannel = 400 MHz)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	400 MHz

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	RB allocation (NOTE 1)

	1
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full_Region2

	2
	Low
	
	
	
	CP-OFDM QPSK
	8@0

	3
	High
	
	
	
	CP-OFDM QPSK
	8@NRB-8

	4
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	5
	Low
	
	
	
	CP-OFDM 16 QAM
	8@0

	6
	High
	
	
	
	CP-OFDM 16 QAM
	8@NRB-8

	7
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	8
	Mid
	
	
	
	CP-OFDM 16 QAM
	Inner_Full_Region2

	9
	Low
	
	
	
	CP-OFDM 64 QAM
	8@0

	10
	High
	
	
	
	CP-OFDM 64 QAM
	8@NRB-8

	11
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in clause 6.1-2.



Table 6.2D.2.4.1-4: Test Configuration Table (Power Class 2, 3 and 4, MPRnarrow, BWchannel ≤ 200 MHz)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest and Highes supported channel bandwidth that ≤ 200 MHz t

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	2
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.



Table 6.2D.2.4.1-5: Test Configuration Table (Power Class 2, 3 and 4, MPRWT, BWchannel ≤ 200 MHz)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest and Highest supported channel bandwidth that ≤ 200 MHz

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	RB allocation (NOTE 1)

	1

	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full

	2
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	3
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	4
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	5
	Mid
	
	
	
	CP-OFDM 16 QAM
	Inner_Full

	6
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	7
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	8
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	9
	Mid
	
	
	
	CP-OFDM 64 QAM
	Inner_Full

	10
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	11
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	12
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.



Table 6.2D.2.4.1-6: Test Configuration Table (Power Class 2, 3 and 4, MPRWT, BWchannel = 400 MHz)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	400 MHz

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Maximum Power Reduction (MPR) test case
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	2
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	3
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	4
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	5
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	6
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	7
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	8
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	9
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.




6.2D.2.4.2	Test procedure
Same test procedure as in clause 6.2.2.4.2.
6.2D.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.
6.2D.2.5	Test requirements
The test requirement is the same as in clause 6.2.2.5.
FFS
[bookmark: _Toc21026435][bookmark: _Toc27743693][bookmark: _Toc36196837][bookmark: _Toc36197529][bookmark: _Toc43898194][bookmark: _Toc52550685][bookmark: _Toc58952400][bookmark: _Toc68098144][bookmark: _Toc68098417][bookmark: _Toc68360547][bookmark: _Toc76557627]6.2D.3	UE maximum output power with additional requirements for UL MIMO
FFS
<< End of changes >>
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