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[bookmark: _Toc21026388][bookmark: _Toc27743641][bookmark: _Toc36196785][bookmark: _Toc36197477][bookmark: _Toc43898142][bookmark: _Toc52550633][bookmark: _Toc58952338][bookmark: _Toc68098093][bookmark: _Toc68098366][bookmark: _Toc68360496][bookmark: _Toc76557561][bookmark: _Toc84435453][bookmark: _Toc92802621]6.1	General
Editor’s Note: Test configurations/environments that require new spherical scan shall be included in test procedure section and identifying such scenarios is currently FFS and owned by RAN5.
Unless otherwise stated, the transmitter characteristics are specified over the air (OTA) with a single or multiple transmit chains.
Unless otherwise stated, for power class 3 UEs, the beam correspondence side condition for SSB and CSI-RS specified in subclause 6.6 shall apply to the transmission tests.
[bookmark: _Hlk22228732]Transmitter requirements for CA operation apply only when the DMRS initialization parameters (including the case when the UE applies cell ID as DMRS scrambling ID) are different across all CCs. The UE may use higher MPR values outside this limitation.
Transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group. The UE may use higher MPR values outside this limitation.
For Tx test cases the identified beam peak direction can be stored and reused for a device under test in various configurations/environments for the full duration of device testing as long as beam peak direction is the same. 
Unless otherwise stated, Channel Bandwidth shall be prioritized in the selecting of test points. Subcarrier spacing shall be selected after Test Channel Bandwidth is selected.
Uplink RB allocations given in Table 6.1-1 and Table 6.1-2 are used throughout this section, unless otherwise stated by the test case.
[bookmark: _Hlk11431326]The UE under test shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization.
Table 6.1-1: Common Uplink Configuration for PC2, PC3, PC4 and PC7
	Channel Bandwidth
	SCS(kHz)
	OFDM
	RB allocation
	
	

	
	
	
	Outer_Full
	Outer_xRB_Left (Note 6)
	Outer_xRB_Right (Note 6)
	Inner_Full (Note 1)
	Inner_xRB_Left (Note 6)
	Inner_xRB_Right (Note 6)
	Inner_Partial_Left
	Inner_Partial_Right
	Inner_Partial2_Left
	Inner_Partial2_Right

	50MHz
	60
	DFT-s
	64@0
	x@0
	 x@(66-x)
	20@223
20@204
	x@223
x@14
	x@(44-x)3
x@(65-x)4
	4@223
8@84
	4@403
8@504
	6@64
	6@544

	
	
	CP
	66@0
	x@0
	x@(66-x)
	22@22
	x@223
x@14
	x@(44-x)3
x@(65-x)4
	4@223
7@74
	4@403
7@524
	6@64
	6@544

	
	120
	DFT-s
	32@0
	x@0
	x@(32-x)
	10@113
10@104
	x@113
x@14
	x@(22-x)3
@(31-x)4
	4@113
4@44
	4@183
4@244
	3@34
	3@264

	
	
	CP
	32@0
	x@0
	x@(32-x)
	11@113
10@104
	x@113
x@14
	x@(22-x)3
x@(31-x)4
	4@113
4@44
	4@183
4@244
	3@34
	3@264

	100MHz
	60
	DFT-s
	128@0
	x@0
	x@(132-x)
	40@443
40@404
	x@443
x@14
	x@(88-x)3
x@(131-x)4
	4@443
8@84
	4@843
8@1164
	6@64
	6@1204

	
	
	CP
	132@0
	x@0
	x@(132-x)
	44@44
	x@443
x@14
	x@(88-x)3
x@(131-x)4
	4@443
7@74
	4@843
7@1184
	6@64
	6@1204

	
	120
	DFT-s
	64@0
	x@0
	x@(66-x)
	20@223
20@204
	x@223
x@14
	x@(44-x)3
x@(65-x)4
	4@223
4@44
	4@403
4@584
	3@34
	3@604

	
	
	CP
	66@0
	x@0
	x@(66-x)
	22@22
	x@223
x@14
	x@(44-x)3
x@(65-x)4
	4@223
4@44
	4@403
4@584
	3@34
	3@604

	200MHz5
	60
	DFT-s
	256@0
	x@0
	x@(264-x)
	81@883
81@814
	x@883
x@14
	x@(176-x)3
x@(263-x)4
	4@883
8@84
	4@1723
8@2484
	6@64
	6@2524

	
	
	CP
	264@0
	x@0
	x@(264-x)
	88@88
	x@883
x@14
	x@(176-x)3
x@(263-x)4
	4@883
7@74
	4@1723
7@2504
	6@64
	6@2524

	
	120
	DFT-s
	128@0
	x@0
	x@(132-x)
	40@443
40@404
	x@443
x@14
	x@(88-x)3
x@(131-x)4
	4@443
4@44
	4@843
4@1244
	3@34
	3@1264

	
	
	CP
	132@0
	x@0
	x@(132-x)
	44@44
	x@443
x@14
	x@(88-x)3
x@(131-x)4
	4@443
4@44
	4@843
4@1244
	3@34
	3@1264

	400MHz5
	60
	DFT-s
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A 
	N/A
	N/A

	
	
	CP
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A 
	N/A
	N/A

	
	120
	DFT-s
	256@0
	x@0
	x@(264-x)
	64@66
	x@66
	x@(198-x)
	4@66
	4@194
	N/A
	N/A

	
	
	CP
	264@0
	x@0
	x@(264-x)
	66@66
	x@66
	x@(198-x)
	4@66
	4@194
	N/A
	N/A

	Note 1:	RB allocation is left aligned within inner region.
Note 2:	Inner_Full allocation is selected as the largest RB allocation within Region 1 inner allocation defined in 6.2.2.3.3; Inner_Partial_Left and Inner_Partial_Right are selected as partial allocation within Region 1 inner allocation which are not impacted by MPRnarrow defined in 6.2.2.3.3; Inner_Partial2_Left and Inner_Partial2_Right are selected as partial allocation within Region 1 inner allocation which are impacted by MPRnarrow defined in 6.2.2.3.3 when MPRnarrow=2 dB.
Note 3:	Applicable to Rel-15 PC3 devices which do not support modifiedMPR-Behaviour bit 0 capability (according to Annex P.1) and to Rel-15 and forward PC2 and PC4 devices..
Note 4:	Applicable to Rel-15 PC3 devices which supports modifiedMPR-Behaviour bit 0 capability (according to Annex P.1) and Rel-16 and forward PC3 devices.
Note 5:	The 200MHz and 400MHz bandwidths are not applicable to PC7 RedCap UEs.

Note 6:	In case of transform precoding, applicable only if , where  is a set of non-      negative integers.



Table 6.1-2: Common Uplink Configuration for PC1
	Channel Bandwidth
	SCS(kHz)
	OFDM
	RB allocation

	
	
	
	Outer_Full
	Outer_xRB_Left (Note 3)
	Outer_xRB_Right (Note 3)
	Inner_Full_Region1
	Innner_partial_Left_Region1
	Inner_Partial_Right_Region1
	Inner_Full_Region2
	Innner_Partial_Left_Region2
	Inner_Partial_Right_Region2

	50MHz
	60
	DFT-s
	64@0
	x@0
	x@(66-x)
	20@22
	16@22
	16@28
	32@16
	16@8
	16@42

	
	
	CP
	66@0
	x@0
	x@(66-x)
	22@22
	16@22
	16@28
	33@16
	16@8
	16@42

	
	120
	DFT-s
	32@0
	x@0
	x@(32-x)
	10@11
	8@11
	8@14
	16@8
	8@4
	8@20

	
	
	CP
	32@0
	x@0
	x@(32-x)
	11@11
	8@11
	8@14
	16@8
	8@4
	8@20

	100MHz
	60
	DFT-s
	128@0
	x@0
	x@(132-x)
	40@44
	16@44
	16@72
	64@32
	16@8
	16@108

	
	
	CP
	132@0
	x@0
	x@(132-x)
	44@44
	16@44
	16@72
	66@33
	16@8
	16@108

	
	120
	DFT-s
	64@0
	x@0
	x@(66-x)
	20@23
	8@22
	8@36
	32@16
	8@4
	8@54

	
	
	CP
	66@0
	x@0
	x@(66-x)
	22@22
	8@22
	8@36
	33@16
	8@4
	8@54

	200MHz
	60
	DFT-s
	256@0
	x@0
	x@(264-x)
	81@88
	16@88
	16@160
	128@64
	16@8
	16@240

	
	
	CP
	264@0
	x@0
	x@(264-x)
	88@88
	16@88
	16@160
	132@66
	16@8
	16@240

	
	120
	DFT-s
	128@0
	x@0
	x@(132-x)
	40@44
	8@44
	8@80
	64@32
	8@4
	8@120

	
	
	CP
	132@0
	x@0
	x@(132-x)
	44@44
	8@44
	8@80
	66@33
	8@4
	8@120

	400MHz
	60
	DFT-s
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	CP
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	120
	DFT-s
	256@0
	x@0
	x@(264-x)
	64@66
	8@66
	8@190
	128@64
	8@4
	8@252

	
	
	CP
	264@0
	x@0
	x@(264-x)
	66@66
	8@66
	8@190
	132@66
	8@4
	8@252

	Note 1:	RB allocation is left aligned within inner region 1 or inner region 2 as defined in clause 6.2.2.3.1.
Note 2:	Inner_Full allocation is selected as the largest RB allocation within Region 1 or Region 2 inner allocation defined in 6.2.2.3.1; Inner_partial_Left and Inner_partial_Right are selected as minimum allocation within Region 1 or Region 2 inner allocation which are not impacted by MPRnarrow defined in 6.2.2.3.1.

Note 3:	In case of transform precoding, applicable only if , where  is a set of non-      negative integers.



[bookmark: _Toc21026389][bookmark: _Toc27743642][bookmark: _Toc36196786][bookmark: _Toc36197478][bookmark: _Toc43898143][bookmark: _Toc52550634][bookmark: _Toc58952339][bookmark: _Toc68098094][bookmark: _Toc68098367][bookmark: _Toc68360497][bookmark: _Toc76557562][bookmark: _Toc84435454][bookmark: _Toc92802622]6.2	Transmit power
[bookmark: _Toc21026390][bookmark: _Toc27743643][bookmark: _Toc36196787][bookmark: _Toc36197479][bookmark: _Toc43898144][bookmark: _Toc52550635][bookmark: _Toc58952340][bookmark: _Toc68098095][bookmark: _Toc68098368][bookmark: _Toc68360498][bookmark: _Toc76557563][bookmark: _Toc84435455][bookmark: _Toc92802623]6.2.1	UE maximum output power
[bookmark: _Toc21026391][bookmark: _Toc27743644][bookmark: _Toc36196788][bookmark: _Toc36197480][bookmark: _Toc43898145][bookmark: _Toc52550636][bookmark: _Toc58952341][bookmark: _Toc68098096][bookmark: _Toc68098369][bookmark: _Toc68360499][bookmark: _Toc76557564][bookmark: _Toc84435456][bookmark: _Toc92802624]6.2.1.0	General
Note: Power class 1, 2, 3, and 4 are specified based on the assumption of certain UE types with specific device architectures. The UE types can be found in Table 6.2.1.0-1.
Table 6.2.1.0-1: Assumption of UE Types
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	7
	RedCap UE

	Note:	RedCap variants of non-RedCap UEs are not precluded.


[bookmark: _Toc21026392][bookmark: _Toc27743645][bookmark: _Toc36196789][bookmark: _Toc36197481][bookmark: _Toc43898146][bookmark: _Toc52550637][bookmark: _Toc58952342][bookmark: _Toc68098097][bookmark: _Toc68098370][bookmark: _Toc68360500][bookmark: _Toc76557565][bookmark: _Toc84435457][bookmark: _Toc92802625]
6.2.1.1	UE maximum output power - EIRP and TRP
Editor’s note: The following aspects are either missing or not yet determined:
-	Measurement Uncertainties and Test Tolerances are FFS for power class 2, 4 and 7.
-	The test case is incomplete for band n259.
6.2.1.1.1	Test purpose
To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.
An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.
6.2.1.1.2	Test applicability
This test case applies to all types of release 15 NR UEs.
This test case also applies to all types of release 16 and forward NR Power Class 1, Power Class 2 and Power Class 4 UEs.
This test case also applies to all types of release 16 and forward NR Power Class 3 UEs not supporting CSI-RS based or SSB-based enhanced beam correspondence.
This test case also applies to all types of release 17 and forward NR Power Class 7 UEs not supporting CSI-RS based or SSB-based enhanced beam correspondence.
6.2.1.1.3	Minimum conformance requirements
[bookmark: _Toc21026393][bookmark: _Toc27743646][bookmark: _Toc36196790][bookmark: _Toc36197482][bookmark: _Toc43898147][bookmark: _Toc52550638][bookmark: _Toc58952343][bookmark: _Toc68098098][bookmark: _Toc68098371][bookmark: _Toc68360501][bookmark: _Toc76557566][bookmark: _Toc84435458][bookmark: _Toc92802626]6.2.1.1.3.1	UE maximum output power for power class 1
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.1-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.1-1: UE minimum peak EIRP for power class 1
	Operating band
	Min peak EIRP (dBm)

	n257
	40.0

	n258
	40.0

	n260
	38.0

	n261
	40.0

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.1-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.1-2: UE maximum output power limits for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55



The minimum EIRP at the 85th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.1-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
[bookmark: _Hlk515541620]Table 6.2.1.1.3.1-3: UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	n257
	32.0

	n258
	32.0

	n260
	30.0

	n261
	32.0

	NOTE 1:	Minimum EIRP at 85%-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



[bookmark: _Toc21026394][bookmark: _Toc27743647][bookmark: _Toc36196791][bookmark: _Toc36197483][bookmark: _Toc43898148][bookmark: _Toc52550639][bookmark: _Toc58952344][bookmark: _Toc68098099][bookmark: _Toc68098372][bookmark: _Toc68360502][bookmark: _Toc76557567][bookmark: _Toc84435459][bookmark: _Toc92802627]6.2.1.1.3.2	UE maximum output power for power class 2
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.2-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.2-1: UE minimum peak EIRP for power class 2
	Operating band
	Min peak EIRP (dBm)

	n257
	29

	n258
	29

	n261
	29

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.2-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.2-2: UE maximum output power limits for power class 2
	[bookmark: _Hlk515395432]Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n261
	23
	43



The minimum EIRP at the 60th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.2-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
Table 6.2.1.1.3.2-3: UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	n257
	18.0

	n258
	18.0

	n261
	18.0

	NOTE 1:	Minimum EIRP at 60%-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



[bookmark: _Toc21026395][bookmark: _Toc27743648][bookmark: _Toc36196792][bookmark: _Toc36197484][bookmark: _Toc43898149][bookmark: _Toc52550640][bookmark: _Toc58952345][bookmark: _Toc68098100][bookmark: _Toc68098373][bookmark: _Toc68360503][bookmark: _Toc76557568][bookmark: _Toc84435460][bookmark: _Toc92802628]6.2.1.1.3.3	UE maximum output power for power class 3
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.3-1. The requirement is verified with the test metric of total component of EIRP (Link=TX beam peak direction, Meas=Link angle). The requirement for the UE which supports a single FR2 band is specified in Table 6.2.1.1.3.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-1 and Table 6.2.1.1.3.3-4 or Table 6.2.1.1.3.3-5.
Table 6.2.1.1.3.3-1: UE minimum peak EIRP for power class 3
	Operating band
	Min peak EIRP (dBm)

	n257
	22.4

	n258
	22.4

	n259
	18.7

	n260
	20.6

	n261
	22.4

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance
NOTE 2:	Void



The maximum output power values for TRP and EIRP are found on the Table 6.2.1.1.3.3-2. The max allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and the total component of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.3-2: UE maximum output power limits for power class 3
	[bookmark: _Hlk515357814]Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n259
	23
	43

	n260
	23
	43

	n261
	23
	43



The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.3-3 below. The requirement is verified with the test metric of the total component of EIRP, as defined in [5] (Link=Spherical coverage grid, Meas=Link angle). The requirement for the UE which supports a single FR2 band is specified in Table 6.2.1.1.3.3-3. The requirement for the UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-3 and Table 6.2.1.1.3.3-4 or Table 6.2.1.1.3.3-5.
Table 6.2.1.1.3.3-3: UE spherical coverage for power class 3
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:	Void
NOTE 3:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Tables 6.2.1.1.3.3-1 and 6.2.1.1.3.3-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter MBP,n and EIRP spherical coverage relaxation parameter MBS,n, as indicated in Table 6.2.1.1.3.3-4 to 6.2.1.1.3.3-5. For Rel-15 UE, each combination of supported bands ΔMBP,n and ΔMBS,n apply to each supported band n, such that the total relaxations, ∑MBP and ∑MBS, across all supported bands shall not exceed the total value indicated in Table 6.2.1.1.3.3-4.
Table 6.2.1.1.3.3-4: UE multi-band relaxation factors for power class 3 (Rel-15)
	Supported bands
	∑MBP (dB)
	∑MBS (dB)

	n257, n258
	≤ 1.3
	≤ 1.25

	n257, n260
	≤ 1.03
	≤ 0.753

	n258, n260
	≤ 1.03
	≤ 0.753

	n258, n261
	≤ 1.0
	≤ 1.25

	n260, n261
	0.0
	≤ 0.752

	n257, n261
	0.0
	0.0

	n257, n258, n260
	≤ 1.73
	≤ 1.753

	n257, n258, n261
	≤ 1.7
	≤ 1.75

	n257, n260, n261
	≤ 0.53
	≤ 1.253

	n258, n260, n261
	≤ 1.53
	≤ 1.253

	n257, n258, n260, n261
	≤ 1.73
	≤ 1.753

	NOTE 1:	The requirements in this table are applicable to UEs which support only the indicated bands.
NOTE 2:	For supported bands n260 + n261, ΔMBS,n is not applied for band n260.
NOTE 3:	For band n260, maximum applicable MBS,n is 0.4 dB and MBP,n is 0.75 dB.
NOTE 4:	For all bands except n260, the maximum applicable MBP,n and MBS,n is 0.75 dB.



Table 6.2.1.1.3.3-5: UE multi-band relaxation factors for power class 3 (Rel-16 and forward)
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	0.52,4
	0.74

	Note 1:	n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2:	n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3:	n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4:	n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257



[bookmark: _Toc21026396][bookmark: _Toc27743649][bookmark: _Toc36196793][bookmark: _Toc36197485][bookmark: _Toc43898150][bookmark: _Toc52550641][bookmark: _Toc58952346][bookmark: _Toc68098101][bookmark: _Toc68098374][bookmark: _Toc68360504][bookmark: _Toc76557569][bookmark: _Toc84435461][bookmark: _Toc92802629]6.2.1.1.3.4	UE maximum output power for power class 4
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.4-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.4-1: UE minimum peak EIRP for power class 4
	Operating band
	Min peak EIRP (dBm)

	n257
	34

	n258
	34

	n260
	31

	n261
	34

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.4-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.4-2: UE maximum output power limits for power class 4
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43



The minimum EIRP at the 20th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.4-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
[bookmark: _Hlk515471061]Table 6.2.1.1.3.4-3: UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	n257
	25

	n258
	25

	n260
	19

	n261
	25

	NOTE 1:	Minimum EIRP at 20%-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



6.2.1.1.3.5	UE maximum output power for power class 5
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.5-1. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
[bookmark: OLE_LINK35]Table 6.2.1.1.3.5-1: UE minimum peak EIRP for power class 5
	Operating band
	Min peak EIRP (dBm)

	n257
	30

	n258
	30.4

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance.



The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.5-2 below. The maximum allowed EIRP is derived from regulatory requirements. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2.1.1.3.5-2: UE maximum output power limits for power class 5
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43



The minimum EIRP at the 85th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.5-3 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
Table 6.2.1.1.3.5-3: UE spherical coverage for power class 5
	Operating band
	Min EIRP at 85 %-tile CDF (dBm)

	n257
	22

	n258
	22.4

	NOTE 1:	Minimum EIRP at 85 %-tile CDF is defined as the lower limit without tolerance.
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.



For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Tables 6.2.1.5-1 and 6.2.1.5-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter MBP,n and EIRP spherical coverage relaxation parameter MBS,n, as defined in Table 6.2.1.1.3.5-4.
Table 6.2.1.1.3.5-4: UE multi-band relaxation factors for power class 5
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.7
	0.7

	n258
	0.7
	0.7



6.2.1.1.3.6	
6.2.1.1.3.7	UE maximum output power for power class 7
The following requirements define the maximum output power radiated by the UE for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.7-1. The requirement is verified with the test metric of total component of EIRP (Link=TX beam peak direction, Meas=Link angle). 
Table 6.2.1.1.3.7-1: UE minimum peak EIRP for power class 7
	Operating band
	Min peak EIRP (dBm)

	n257
	16.4

	n258
	16.4

	n261
	16.4

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance
NOTE 2:	Void



The maximum output power values for TRP and EIRP are found on the Table 6.2.1.1.3.7-2. The max allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and the total component of EIRP (Link=TX beam peak direction, Meas=Link angle.
Table 6.2.1.1.3.7-2: UE maximum output power limits for power class 7
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n261
	23
	43



The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2.1.1.3.7-3 below. The requirement is verified with the test metric of the total component of EIRP (Link=Beam peak search grids, Meas=Link angle). 
Table 6.2.1.1.3.7-3: UE spherical coverage for power class 7
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	5.5

	n258
	5.5

	n261
	5.5

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in TS 38.508-1 [10] subclause 4.1.1.



For power class 7 UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coverage in Table 6.2.1.1.3.7-1 and Table 6.2.1.1.3.7-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter MBP,n and EIRP spherical coverage relaxation parameter MBS,n, as defined for power class 3 in 6.2.1.1.3.3-5.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.1.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.1.
6.2.1.1.4	Test description
6.2.1.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2.1.1.4.1-1: Test Configuration Table
	Default Conditions

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

	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, 100 MHz, Highest

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	ChBw
(NOTE 2)
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	PC4, PC5 and PC7

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4, PC5 and PC7 or Table 6.1-2 for PC1.
NOTE 2:	The 200MHz and 400MHz bandwidths are not applicable to PC7 RedCap UEs



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.2.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2.1.1.4.3
6.2.1.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2.1.1.4.3.
1a.	The side conditions for SSB-based and CSI-RS based L1-RSRP measurements are applied as per clause 6.6.1.3.3.1.1 for PC3 and 6.6.1.3.6.1.1 for PC7.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Tables 6.2.1.1.5-1 to 6.2.1.1.5-4. EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering both polarizations, theta and phi.
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.2.1.1.5	Test requirement
The EIRP derived in step 5 and TRP derived in step 6 shall not exceed the values specified in Table 6.2.1.1.5-1 to Table 6.2.1.1.5-4.
Table 6.2.1.1.5-1: UE maximum output test requirements for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	35+TT
	55
	40.0-TT

	n258
	35+TT
	55
	40.0-TT

	n260
	35+TT
	55
	38.0-TT

	n261
	35+TT
	55
	40.0-TT



Table 6.2.1.1.5-1a: Test Tolerance (Max TRP for Power class 1)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.78 dB, NTC
2.94 dB, ETC
	2.87 dB, NTC
3.03 dB, ETC



Table 6.2.1.1.5-1b: Test Tolerance (Min peak EIRP for Power class 1)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.12 dB, NTC
3.28 dB, ETC
	3.12 dB, NTC
3.28 dB, ETC



Table 6.2.1.1.5-2: UE maximum output test requirements for power class 2
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	29-TT

	n258
	23+TT
	43
	29-TT

	n260
	
	
	

	n261
	23+TT
	43
	29-TT



Table 6.2.1.1.5-3: UE maximum output test requirements for power class 3 for single band UE
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	22.4-TT

	n258
	23+TT
	43
	22.4-TT

	n259
	23+TT
	43
	18.7-TT

	n260
	23+TT
	43
	20.6-TT

	n261
	23+TT
	43
	22.4-TT



Table 6.2.1.1.5-3a: UE maximum output test requirements for power class 3 for multi-band UE (Rel-15)
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBp, ∑MBP (dB)
(Note 3)
	Comments

	
	
	n257
	n258
	n260
	n261
	
	

	1
	n257, n258
	22.4-TT-MBp
	22.4-TT-MBp
	
	
	1.3
	Maximum 0.75 dB relaxation allowed for each band

	2
	n257, n260
	22.4-TT-MBp
	
	20.6-TT-MBp
	
	1.0
	Maximum 0.75 dB relaxation allowed for each band

	3
	n258, n260
	
	22.4-TT-MBp
	20.6-TT-MBp
	
	1.0
	Maximum 0.75 dB relaxation allowed for each band

	4
	n258, n261
	
	22.4-TT-MBp
	
	22.4-TT-MBp
	1.0
	Maximum 0.75 dB relaxation allowed for each band

	5
	n260, n261
	
	
	20.6-TT
	22.4-TT
	0.0
	No relaxation factor allowed

	6
	n257, n258, n260
	22.4-TT-MBp
	22.4-TT-MBp
	20.6-TT-MBp
	
	1.7
	Maximum 0.75 dB relaxation allowed for each band

	7
	n257, n258, n261
	22.4-TT-MBp
	22.4-TT-MBp
	
	22.4-TT-MBp
	1.7
	Maximum 0.75 dB relaxation allowed for each band

	8
	n257, n260, n261
	22.4-TT-MBp
	
	20.6-TT-MBp
	22.4-TT-MBp
	0.5
	Maximum 0.75 dB relaxation allowed for each band

	9
	n258, n260, n261
	
	22.4-TT-MBp
	20.6-TT-MBp
	22.4-TT-MBp
	1.5
	Maximum 0.75 dB relaxation allowed for each band

	10
	n257, n258, n260, n261
	22.4-TT-MBp
	22.4-TT-MBp
	20.6-TT-MBp
	22.4-TT-MBp
	1.7
	Maximum 0.75 dB relaxation allowed for each band

	11
	n257, n261
	22.4-TT
	
	
	22.4-TT
	0.0
	No relaxation factor allowed

	Note 1:	MBp is the Multi-band Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2 11]. This declaration shall fulfil the requirements in Table 6.2.1.1.3.3-4.
Note 2:	All UE supported bands needs to be tested to ensure the multi-band relaxation declaration is compliant
Note 3:	Max allowed sum of MBp over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	For a Rel-15 UE supporting FR2 bands set not defined in Table 6.2.1.1.3.3-4, Table 6.2.1.1.5-3d applies.



Table 6.2.1.1.5-3b: Test Tolerance (Max TRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.77 dB, NTC
2.91 dB, ETC
	2.89 dB, NTC
3.04 dB, ETC



Table 6.2.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.99 dB, NTC
3.15 dB, ETC
	2.99 dB, NTC
3.15 dB, ETC



Table 6.2.1.1.5-3d: UE maximum output test requirements for power class 3 (Rel-16 and forward)
	ID
	FR2 bands/set 
	Test requirement (dB)
(Note 1)
	Comments

	
	
	n257
	n258
	n259
	n260
	n261
	

	1
	n257 
	22.4-TT-MBP,n
	
	
	
	
	

	2
	n258
	 
	22.4-TT-MBP,n
	
	 
	
	

	3
	n259
	
	
	18.7-TT-MBP,n
	 
	
	

	4
	n260
	
	 
	
	20.6-TT-MBP,n
	 
	

	5
	n261
	
	
	
	
	22.4-TT-MBP,n
	  

	6
	n257, n261
	22.4-TT
	 
	
	
	22.4-TT
	MBP,n relaxation is 0 dB

	7
	n260, n261
	
	
	
	20.6-TT
	22.4-TT
	MBP,n relaxation is 0 dB

	Note 1:	MBP,n is the Multi-band Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2.1.1.5-4: UE maximum output power test requirements for power class 4
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	34-TT

	n258
	23+TT
	43
	34-TT

	n260
	23+TT
	43
	31-TT

	n261
	23+TT
	43
	34-TT



Table 6.2.1.1.5-5: UE maximum output power test requirements for power class 5
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	30.0-TT-MBP,n

	n258
	23+TT
	43
	30.4-TT-MBP,n

	Note 1: MBP,n = 0 for single band UE. For multi-band UEs, MBP,n is defined in table 6.2.1.1.3.5-4.



Table 6.2.1.1.5-5a: Test Tolerance (Max TRP for Power class 5)
	Test Metric
	FR2a

	Max device size ≤ 30 cm
	2.78 dB, NTC
2.94 dB, ETC



Table 6.2.1.1.5-5b: Test Tolerance (Min peak EIRP for Power class 5)
	Test Metric
	FR2a

	Max device size ≤ 30 cm
	3.12 dB, NTC
3.28 dB, ETC



Table 6.2.1.1.5-7: UE maximum output power test requirements for power class 7
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	16.4-TT

	n258
	23+TT
	43
	16.4-TT

	n261
	23+TT
	43
	16.4-TT



Table 6.2.1.1.5-7a: UE maximum output test requirements for power class 7 (Rel-16 and forward)
	ID
	FR2 bands/set 
	Test requirement (dB)
(Note 1)
	Comments

	
	
	n257
	n258
	n259
	n260
	n261
	

	1
	n257 
	16.4-TT-MBP,n
	
	
	
	
	

	2
	n258
	 
	16.4-TT-MBP,n
	
	 
	
	

	3
	n261
	
	
	
	
	16.4-TT-MBP,n
	  

	4
	n257, n261
	16.4-TT
	 
	
	
	16.4-TT
	MBP,n relaxation is 0 dB

	Note 1:	MBP,n is the Multi-band Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2.1.1.5-7b: Test Tolerance (Max TRP for Power class 7)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	[2.65] dB, NTC
[2.82] dB, ETC
	[2.77] dB, NTC
[2.94] dB, ETC



Table 6.2.1.1.5-7c: Test Tolerance (Min peak EIRP for Power class 7)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	[2.87] dB, NTC
[3.04] dB, ETC
	[2.87] dB, NTC
[3.04] dB, ETC



[bookmark: _Toc21026397][bookmark: _Toc27743650][bookmark: _Toc36196794][bookmark: _Toc36197486][bookmark: _Toc43898151][bookmark: _Toc52550642][bookmark: _Toc58952347][bookmark: _Toc68098102][bookmark: _Toc68098375][bookmark: _Toc68360505][bookmark: _Toc76557570][bookmark: _Toc84435462][bookmark: _Toc92802630]6.2.1.1_1	UE maximum output power - EIRP and TRP (Rel16 and forward)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Same as in 6.2.1.1
6.2.1.1_1.1	Test purpose
Same as 6.2.1.1.1
6.2.1.1_1.2	Test applicability
This test case applies to all types of NR Power Class 3 UEs release 16 and forward supporting SSB-based or CSI-RS based enhanced beam correspondence.
This test case also applies to all types of release 17 and forward NR Power Class 7 UEs supporting SSB-based or CSI-RS based enhanced beam correspondence.
6.2.1.1_1.3	Minimum conformance requirements
Same as 6.2.1.1.3 including UE multi-band relaxation factors defined for Rel-16 and forward UEs supporting power class 3, power class 5, power class 6 or power class 7.

6.2.1.1_1.4	Test description
6.2.1.1_1.4.1	Initial conditions
Same as 6.2.1.1.4.1 and 6.6.1.4.3
[bookmark: _Hlk103261474]6.2.1.1_1.4.2	Test procedure
The following cases are tested depending on UE capability:
1. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and beamCorrespondenceSSB-based-r16 is supported:
1.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in clause 6.6.2.3.1.3.1 for PC3.
1.2	Skip to Step 7.
2.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, and beamCorrespondenceCSI-RS-based-r16 is supported
2.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in clause 6.6.2.3.1.3.2 for PC3.
2.2	Skip to Step 7.
3.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceSSB-based-r16 are supported
3.1	 Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in clause 6.3.2.3.1.3.2 for PC3.
3.2	Repeat 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side conditions in clause 6.3.2.3.1.3.2 for PC3. Record the verdict (as this result will not be compared to test requirements in this test case but in a different one).
3.3	Skip to Step 7.
4.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB- based-r16 is supported:
4.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in clause 6.6.2.3.1.3.1 for PC3 and clause 6.6.2.3.4.3.1 for PC7.
4.2	Skip to Step 7. 
5.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceCSI-RS-based-r16 is supported:
5.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in clause 6.6.2.3.1.3.2 for PC3 and clause 6.6.2.3.4.3.2 for PC7.
5.2	Skip to Step 7
6.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported, beamCorrespondenceCSI-RS-based-r16 and beamCorrespondenceSSB-based-r16 is supported
6.1	Same as 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using only side conditions defined in clause 6.6.2.3.1.3.1 for PC3 and clause 6.6.2.3.4.3.1 for PC7.
6.2	Repeat 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side conditions in clause 6.6.2.3.1.3.2 for PC3 and clause 6.6.2.3.4.3.2 for PC7. Record the verdict (as this result will not be compared to test requirements in this test case but in a different one).
7.	Set side conditions for SSB-based and CSI-RS based L1-RSRP measurements as per clause 6.6.1.3.3.1.1 for PC3 and clause 6.6.1.3.6.1.1 for PC7.
8.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
9.	SS activates the UE BeamlockFunction (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
10.	Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering both polarizations, theta and phi.
11.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2.1.1_1.4.3	Message contents
Same as 6.2.1.1.4.3 and 6.6.1.4.3
6.2.1.1_1.5	Test requirement
Same as 6.2.1.1.5 including UE multi-band relaxation factors defined for Rel-16 and forward UEs supporting power class 3, power class 5, power class 6 or power class 7.
6.2.1.2	UE maximum output power - Spherical coverage
Editor’s note: The following aspects are either missing or not yet determined:
- Measurement Uncertainties and Test Tolerances are FFS for power class 2, 4 and 7.
- The test case is incomplete for band n259.
6.2.1.2.1	Test purpose
To verify that the spatial coverage of the UE in expected directions is acceptable. 
6.2.1.2.2	Test applicability
This test case applies to all types of release 15 NR UEs.
This test case also applies to all types of release 16 and forward NR Power Class 1, Power Class 2 and Power Class 4 UEs.
This test case also applies to all types of release 16 and forward NR Power Class 3 UEs not supporting CSI-RS based or SSB-based enhanced beam correspondence.This test case also applies to all types of release 17 and forward NR Power Class 7 UEs not supporting CSI-RS based or SSB-based enhanced beam correspondence.
6.2.1.2.3	Minimum conformance requirements
Minimum conformance requirements are defined in clause 6.2.1.1.3.
6.2.1.2.4	Test description
6.2.1.2.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2.1.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2.1.2.4.1-1: Test Configuration Table
	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, Highest

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3,

	2
	100
	
	
	
	PC4, PC5 and PC7

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 , PC4, PC5 and PC7 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.2.1.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2.1.2.4.3
6.2.1.2.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2.1.2.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2.1.2.4.3.
1a.	The side conditions for SSB-based and CSI-RS based L1-RSRP measurements are applied as per clause 6.6.1.3.3.1.1 for PC3 and 6.6.1.3.6.1.1 for PC7.
2.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Through its beam correspondence procedure, DUT refines its TX beam toward that direction depending on DUT’s beam correspondence capability which shall match OEM declaration: 
3a 	If the DUT’s beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping is supported, then DUT autonomously chooses the corresponding TX beam for PUSCH transmission using downlink reference signals to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping;
3b 	If the DUT’s beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping is not present, then DUT chooses the TX beam for PUSCH transmission which is based on beam correspondence with relying on both DL measurements on downlink reference signals and network-assisted uplink beam sweeping:
3b.1) DUT uses downlink reference signals to select proper RX beam and uses autonomous beam correspondence to select the TX beam. 
3b.2) SS configures M=8 SRS resources to DUT, with the field spatialRelationInfo omitted and the field usage set as ‘beamManagement’. In case DUT supports less than 8 SRS resources, SS configures the number of SRS resources according to the maximum number of SRS resources indicated by UE capability signalling. Additionally, for codebook based PUSCH transmission, SS configures a semi-persistent SRS resource set with the field usage as 'codebook'. 
3b.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-resources configured by SS. 
3b.4) Based on measurement of the received beamManagement SRS, SS chooses the best SRS beam and, if needed, updates the spatial relation information between the semi-persistent codebook SRS resources and the SS selected beamManagement SRS resource in the activation MAC CE of the semi-persistent SRS resource. The SS indicates in the SRS Resource Indicator (SRI) field in the scheduling grant for PUSCH, if present, the SRS resource within the semi-persistent SRS resource set whose spatial relation is linked to the best detected SRS beam. 
3b.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.
4.	Measure UE EIRP value for each grid point according to the EIRP spherical coverage procedure defined in Annex K.1.5, and obtain a cumulative distribution function (CDF) of all EIRP dBm values. Alternatively, UE EIRP measurement for each grid point could be done according to Tx Fast spherical coverage procedure defined in Annex K.1.5.1. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the best beam to use. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
5.	Identify the EIRP dBm value corresponding to %-tile (UE power class dependent) value in the applicable test requirement table in section 6.2.1.2.5.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.2.1.2.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 5 shall exceed the values specified in Table 6.2.1.2.5-1 to Table 6.2.1.2.5-4.
Table 6.2.1.2.5-1: UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	n257
	32.0-TT

	n258
	32.0-TT

	n260
	30.0-TT

	n261
	32.0-TT



Table 6.2.1.2.5-1a: Test Tolerance (UE spherical coverage for Power class 1)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.69 dB
	2.69 dB



Table 6.2.1.2.5-2: UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	n257
	18.0-TT

	n258
	18.0-TT

	n260
	

	n261
	18.0-TT



Table 6.2.1.2.5-3: UE spherical coverage for power class 3 for single band UE or multiband UE declaring MBs = 0 in all FR2 bands
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	n257
	11.5-TT

	n258
	11.5-TT

	n259
	5.8-TT

	n260
	8-TT

	n261
	11.5-TT



Table 6.2.1.2.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any FR2 band (Rel-15)
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBs, ∑MBs (dB)
(Note 3)
	Comments

	
	
	n257
	n258
	n260
	n261
	
	

	1
	n257, n258
	11.5-TT-MBs
	11.5-TT-MBs
	
	
	1.25
	Maximum 0.75 dB relaxation allowed for each band

	2
	n257, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	3
	n258, n260
	
	11.5-TT-MBs
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	4
	n258, n261
	
	11.5-TT-MBs
	
	11.5-TT-MBs
	1.25
	Maximum 0.75 dB relaxation allowed for each band

	5
	n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	0.75
	No relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	6
	n257, n258, n260
	11.5-TT-MBs
	11.5-TT-MBs
	8-TT-MBs
	
	1.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	7
	n257, n258, n261
	11.5-TT-MBs
	11.5-TT-MBs
	
	11.5-TT-MBs
	1.75
	Maximum 0.75 dB relaxation allowed for each band

	8
	n257, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	9
	n258, n260, n261
	
	11.5-TT-MBs
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	10
	n257, n258, n260, n261
	11.5-TT-MBs
	11.5-TT-MBs
	8-TT-MBs
	11.5-TT-MBs
	1.75
	Maximum 0.4 dB relaxation allowed for n260 and 0.75 dB relaxation allowed for all other bands

	Note 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2 [11]. This declaration shall fulfil the requirements in Table 6.2.1.1.3.3-4.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	For a Rel-15 UE supporting FR2 bands set not defined in Table 6.2.1.1.3.3-4, Table 6.2.1.2.5-3c applies.



Table 6.2.1.2.5-3b: Test Tolerance (UE spherical coverage for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.69 dB
	2.69 dB



Table 6.2.1.2.5-3c: UE spherical coverage for power class 3 (Rel-16 and forward)
	ID
	FR2 bands/set 
	Test requirement (dB)
(Note 1)
	Comments

	
	
	n257
	n258
	n259
	n260
	n261
	

	1
	n257 
	11.5-TT-MBs,n
	
	
	
	
	

	2
	n258
	 
	11.5-TT-MBs,n
	
	 
	
	

	3
	n259
	
	
	5.8-TT-MBs,n
	 
	
	

	4
	n260
	
	 
	
	8-TT-MBs,n
	 
	

	5
	n261
	
	
	
	
	11.5-TT-MBs,n
	

	6
	n257, n261
	11.5-TT-MBs,n
	 
	
	
	11.5-TT-MBs,n
	MBs,n relaxation is 0 dB

	7
	n260, n261
	
	
	
	8-TT-MBs,n
	11.5-TT-MBs,n
	MBs,n relaxation is 0 dB for n260

	Note 1:	MBs,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2.1.2.5-4: UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	n257
	25

	n258
	25

	n260
	19

	n261
	25



Table 6.2.1.2.5-5: UE spherical coverage for power class 5
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	n257
	22.0-TT-MBs,n

	n258
	22.4-TT-MBs,n

	Note 1:	MBs,n = 0 for single band UE. For multi-band UEs, MBs,n is defined in table 6.2.1.1.3.5-5.



Table 6.2.1.2.5-5a: Test Tolerance (UE spherical coverage for Power class 5)
	Test Metric
	FR2a

	Max device size ≤ 30 cm
	2.69 dB


Table 6.2.1.2.5-7: UE spherical coverage for power class 7
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	5.5

	n258
	5.5

	n261
	5.5

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.



Table 6.2.1.2.5-7a: Test Tolerance (UE spherical coverage for Power class 7)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	[2.58] dB
	[2.58] dB



Table 6.2.1.2.5-7b: UE spherical coverage for power class 7 (Rel-16 and forward)
	ID
	FR2 bands/set 
	Test requirement (dB)
(Note 1)
	Comments

	
	
	n257
	n258
	n259
	n260
	n261
	

	1
	n257 
	5.5-TT-MBs,n
	
	
	
	
	

	2
	n258
	
	5.5-TT-MBs,n
	
	 
	
	

	3
	n261
	
	
	
	
	5.5-TT-MBs,n
	

	4
	n257, n261
	5.5-TT-MBs,n
	 
	
	
	5.5-TT-MBs,n
	MBs,n relaxation is 0 dB

	Note 1:	MBs,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



[bookmark: _Hlk107407356]6.2.1.2_1	UE maximum output power - Spherical coverage (Rel16 and forward)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Same as in 6.2.1.2
6.2.1.2_1.1	Test purpose
Same as 6.2.1.2.1. 
[bookmark: _Hlk137734054]6.2.1.2_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting either SSB-based or CSI-RS based enhanced beam correspondence without UL beam sweeping.
[bookmark: _Hlk137734225]6.2.1.2_1.3	Minimum conformance requirements
Same as 6.2.1.2.3 including UE multi-band relaxation factors defined for Rel-16 and forward UEs supporting power class 3, power class 5, power class 6 or power class 7. 
6.2.1.2_1.4	Test description
6.2.1.2_1.4.1	Initial conditions
Same as 6.2.1.2.4.1
6.2.1.2_1.4.2	Test procedure
The following cases are tested depending on UE capability:
1. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and beamCorrespondenceSSB-based-r16 is supported:
1.1	Same as 6.2.1.2.4.2 with the exception that measurements shall be carried out using only side conditions defined in clause 6.6.2.3.1.3.1 for PC3 and clause 6.6.2.3.4.3.1 for PC7.
1.2	End test procedure
2.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, and beamCorrespondenceCSI-RS-based-r16 is supported
2.1	Same as 6.2.1.2.4.2 with the exception that measurements shall be carried out using only side conditions defined in clause 6.6.2.3.1.3.2 for PC3 and clause 6.6.2.3.4.3.2 for PC7.
2.2	End test procedure.
3.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB- based-r16 is supported:
3.1	Same as 6.2.1.2.4.2 with the exception that measurements shall be carried out using only side conditions defined in clause 6.6.2.3.1.3.1 for PC3 and clause 6.6.2.3.4.3.1 for PC7.
3.2	End test procedure
4.	Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceCSI-RS-based-r16 is supported:
4.1	Same as 6.2.1.2.4.2 with the exception that step 7 is skipped and measurements shall be carried out using only side conditions defined in clause 6.6.2.3.1.3.2 for PC3 and clause 6.6.2.3.4.3.2 for PC7.
4.2	End test procedure
6.2.1.2_1.4.3	Message contents
Same as 6.2.1.2.4.3 and 6.6.1.4.3.
6.2.1.2_1.5	Test requirement
Same as 6.2.1.2.5 including UE multi-band relaxation factors defined for Rel-16 and forward UEs supporting power class 3, power class 5, power class 6 or power class 7
[bookmark: _Toc21026398][bookmark: _Toc27743651][bookmark: _Toc36196795][bookmark: _Toc36197487][bookmark: _Toc43898152][bookmark: _Toc52550643][bookmark: _Toc58952348][bookmark: _Toc68098103][bookmark: _Toc68098376][bookmark: _Toc68360506][bookmark: _Toc76557571][bookmark: _Toc84435463][bookmark: _Toc92802631]6.2.2	UE maximum output power reduction
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for PC2 and PC4.
· Measurement grid for PC2/4 in Annex M.4 is FFS.
[bookmark: _Toc21026399][bookmark: _Toc27743652][bookmark: _Toc36196796][bookmark: _Toc36197488][bookmark: _Toc43898153][bookmark: _Toc52550644][bookmark: _Toc58952349][bookmark: _Toc68098104][bookmark: _Toc68098377][bookmark: _Toc68360507][bookmark: _Toc76557572][bookmark: _Toc84435464][bookmark: _Toc92802632]6.2.2.0	General
[bookmark: _Hlk520275743]The requirements in section 6.2.2 only apply when both UL and DL of a UE are configured for single CC operation, and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined in subclauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of a UE is modified by MPR, the power limits specified in subclause 6.2.4 apply.
For a UE that is configured for single CC operation with different channel bandwidths in UL and DL, the requirements in section 6.2A.2 apply.
For all power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.
6.2.2.1	Test purpose
The number of RB identified in 6.2.2.3 is based on meeting the requirements for the maximum power reduction (MPR) due to Cubic Metric (CM).
6.2.2.2	Test applicability
The requirements of this test apply to all types of NR Power Class 2 and Powe Class 4 UE release 15 and forward.
The requirements of this test apply to all types of NR Power Class 3 UE release 15 and release 16 which doesn’t support modifiedMPRbehaviour bit 0 capability (according to Annex P.1).
NOTE:	For a transition period until RAN5#100 (August 2023), the requirements of this test also apply to all types of NR Power Class 3 UE release 15 and release 16 which support modifiedMPRbehaviour bit 0 capability.
6.2.2.3	Minimum conformance requirements
[bookmark: _Toc21026400][bookmark: _Toc27743653][bookmark: _Toc36196797][bookmark: _Toc36197489][bookmark: _Toc43898154][bookmark: _Toc52550645][bookmark: _Toc58952350][bookmark: _Toc68098105][bookmark: _Toc68098378][bookmark: _Toc68360508][bookmark: _Toc76557573][bookmark: _Toc84435465][bookmark: _Toc92802633]6.2.2.3.1	UE maximum output power reduction for power class 1
For power class 1, MPR for contiguous allocations is defined as:
MPR = max(MPRWT, MPRnarrow)
Where,
	MPRnarrow = 14.4 dB, when BWalloc,RB ≤ 1.44 MHz, MPRnarrow = 10 dB, when 1.44 MHz < BWalloc,RB ≤ 10.8 MHz, where BWalloc,RB is the bandwidth of the RB allocation size.
	MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Tables 6.2.2.3.1-1 and 6.2.2.3.1-2.
Table 6.2.2.3.1-1: MPRWT for power class 1, BWchannel ≤ 200 MHz
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations 
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5



Table 6.2.2.3.1-2: MPRWT for power class 1, BWchannel = 400 MHz
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations 
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0



Where the following parameters are defined to specify valid RB allocation ranges for the RB allocations regions in Tables 6.2.2.3.1-1 and 6.2.2.3.1-2:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
RBStart,Low = Max(1, Floor(LCRB/2))
RBStart,High = NRB – RBStart,Low – LCRB
An RB allocation is an Outer RB allocation if
RBStart < RBStart,Low OR RBStart > RBStart,High OR LCRB > Ceil(NRB/2)
An RB allocation belonging to Table 6.2.2.3.1-1 is a Region 1 inner RB allocation if 
RBstart ≥ Ceil(1/3 NRB) AND RBend < Ceil(2/3 NRB)
An RB allocation belonging to Table 6.2.2.3.1-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
An RB allocation is a Region 2 inner allocation if it is NOT an Outer allocation AND NOT a Region 1 inner allocation.
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.4 apply. 
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.1.
[bookmark: _Toc21026401][bookmark: _Toc27743654][bookmark: _Toc36196798][bookmark: _Toc36197490][bookmark: _Toc43898155][bookmark: _Toc52550646][bookmark: _Toc58952351][bookmark: _Toc68098106][bookmark: _Toc68098379][bookmark: _Toc68360509][bookmark: _Toc76557574][bookmark: _Toc84435466][bookmark: _Toc92802634]6.2.2.3.2	UE maximum output power reduction for power class 2
For power class 2, MPR specified in subclause 6.2.2.3.3 applies.
Table 6.2.2.3.2-1: Void

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.2.
[bookmark: _Toc21026402][bookmark: _Toc27743655][bookmark: _Toc36196799][bookmark: _Toc36197491][bookmark: _Toc43898156][bookmark: _Toc52550647][bookmark: _Toc58952352][bookmark: _Toc68098107][bookmark: _Toc68098380][bookmark: _Toc68360510][bookmark: _Toc76557575][bookmark: _Toc84435467][bookmark: _Toc92802635]6.2.2.3.3	UE maximum output power reduction for power class 3
For power class 3, MPR for contiguous allocations is defined as:
MPR = max(MPRWT, MPRnarrow)
Where,
MPRnarrow = 2.5 dB, BWalloc,RB ≤ 1.44 MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil((2/3NRB) -LCRB) ≤ RBstart ≤ NRB-LCRB, where BWalloc,RB is the bandwidth of the RB allocation size.
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.3.3-1 and Table 6.2.2.3.3-2.
Table 6.2.2.3.3-1: MPRWT for power class 3, BWchannel ≤ 200 MHz
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	 Inner RB allocations,
Region 1
	Edge RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 2.0

	
	QPSK
	0.0
	≤ 2.0

	
	16 QAM
	≤ 3.0
	≤ 3.5

	
	64 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 5.0
	≤ 5.0

	
	64 QAM
	≤ 7.5
	≤ 7.5



Table 6.2.2.3.3-2: MPRWT for power class 3, BWchannel = 400 MHz
	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 3.0

	
	QPSK
	0.0
	≤ 3.0

	
	16 QAM
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Tables 6.2.2.3.3-1 and 6.2.2.3.3-2:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
An RB allocation belonging to Table 6.2.2.3.3-1 is a Region 1 inner RB allocation if 
RBstart ≥ Ceil(1/3 NRB) AND RBend < Ceil(2/3 NRB)
An RB allocation belonging to Table 6.2.2.3.3-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
An RB allocation is an Edge allocation if it is NOT a Region 1 inner allocation.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.3.
[bookmark: _Toc21026403][bookmark: _Toc27743656][bookmark: _Toc36196800][bookmark: _Toc36197492][bookmark: _Toc43898157][bookmark: _Toc52550648][bookmark: _Toc58952353][bookmark: _Toc68098108][bookmark: _Toc68098381][bookmark: _Toc68360511][bookmark: _Toc76557576][bookmark: _Toc84435468][bookmark: _Toc92802636]6.2.2.3.4	UE maximum output power reduction for power class 4
For power class 4, MPR specified in sub-clause 6.2.2.3.3 applies.
Table 6.2.2.3.4-1: Void

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.4.
6.2.2.4	Test description
6.2.2.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2.2.4.1-1: Test Configuration Table (Power Class 1, MPRnarrow)
	Default Conditions

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

	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
	-
	Modulation
	RB allocation (NOTE 1)

	
	
	
	
	
	
	SCS 60 kHz
	SCS 120 kHz

	1
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left
	Outer_1RB_Left

	2
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right
	Outer_1RB_Right

	3
	Low
	
	
	
	CP-OFDM 64 QAM
	3@0
	2@0

	4
	High
	
	
	
	CP-OFDM 64 QAM
	3@NRB-3
	2@NRB-2

	5
	Low
	
	
	
	CP-OFDM 64 QAM
	15@0
	7@0

	6
	High
	
	
	
	CP-OFDM 64 QAM
	15@NRB-15
	7@NRB-7

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



	Table 6.2.2.4.1-2: 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, TL, TH

	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
	-
	Modulation
	RB allocation (NOTE 1)

	
	
	
	
	
	
	SCS 60 kHz
	SCS 120 kHz

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	16@0
	8@0

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	16@NRB-16
	8@NRB-8

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	Outer_Full

	4
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full_Region2
	Inner_Full_Region2

	5
	Low
	
	
	
	DFT-s-OFDM QPSK
	16@0
	8@0

	6
	High
	
	
	
	DFT-s-OFDM QPSK
	16@NRB-16
	8@NRB-8

	7
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full
	Outer_Full

	8
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Inner_Full_Region2
	Inner_Full_Region2

	9
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	16@0
	8@0

	10
	High
	
	
	
	DFT-s-OFDM 16 QAM
	16@NRB-16
	8@NRB-8

	11
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full
	Outer_Full

	12
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	16@0
	8@0

	13
	High
	
	
	
	DFT-s-OFDM 64 QAM
	16@NRB-16
	8@NRB-8

	14
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full
	Outer_Full

	15
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Inner_Full_Region2
	Inner_Full_Region2

	16
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full_Region2
	Inner_Full_Region2

	17
	Low
	
	
	
	CP-OFDM QPSK
	16@0
	8@0

	18
	High
	
	
	
	CP-OFDM QPSK
	16@NRB-16
	8@NRB-8

	19
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full
	

	20
	Low
	
	
	
	CP-OFDM 16 QAM
	16@0
	8@0

	21
	High
	
	
	
	CP-OFDM 16 QAM
	16@NRB-16
	8@NRB-8

	22
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full
	Outer_Full

	23
	Mid
	
	
	
	CP-OFDM 16 QAM
	Inner_Full_Region2
	Inner_Full_Region2

	24
	Low
	
	
	
	CP-OFDM 64 QAM
	16@0
	8@0

	25
	High
	
	
	
	CP-OFDM 64 QAM
	16@NRB-16
	8@NRB-8

	26
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full
	Outer_Full

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



Table 6.2.2.4.1-3: 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, TL, TH

	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
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	8@0

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	8@NRB-8

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Full_Region2

	5
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full_Region2

	6
	Low
	
	
	
	DFT-s-OFDM QPSK
	8@0

	7
	High
	
	
	
	DFT-s-OFDM QPSK
	8@NRB-8

	8
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Inner_Full_Region2

	10
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	8@0

	11
	High
	
	
	
	DFT-s-OFDM 16 QAM
	8@NRB-8

	12
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	13
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	8@0

	14
	High
	
	
	
	DFT-s-OFDM 64 QAM
	8@NRB-8

	15
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	16
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full_Region2

	17
	Low
	
	
	
	CP-OFDM QPSK
	8@0

	18
	High
	
	
	
	CP-OFDM QPSK
	8@NRB-8

	19
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	20
	Low
	
	
	
	CP-OFDM 16 QAM
	8@0

	21
	High
	
	
	
	CP-OFDM 16 QAM
	8@NRB-8

	22
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	23
	Mid
	
	
	
	CP-OFDM 16 QAM
	Inner_Full_Region2

	24
	Low
	
	
	
	CP-OFDM 64 QAM
	8@0

	25
	High
	
	
	
	CP-OFDM 64 QAM
	8@NRB-8

	26
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

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



Table 6.2.2.4.1-4: Void
Table 6.2.2.4.1-5: Void
Table 6.2.2.4.1-6: Void

Table 6.2.2.4.1-7: 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, TL, TH

	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 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
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	4
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

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



Table 6.2.2.4.1-8: 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, TL, TH

	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
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	2
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	3
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Inner_Full

	4
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	7
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Inner_Full

	8
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	9
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	10
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	11
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full

	12
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	13
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	14
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	15
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	16
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	17
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	18
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	19
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	20
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

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



Table 6.2.2.4.1-8a: Test Configuration Table (Power Class 2, 3, 4, MPRnarrow, BWchannel = 400 MHz) 
	Default Conditions

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

	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
	120 kHz

	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
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB_Right

	3
	Low
	
	
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left

	4
	High
	
	
	
	DFT-s-OFDM QPSK
	Inner_1RB_Right

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



Table 6.2.2.4.1-9: 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, TL, TH

	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
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	10
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	11
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	12
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	13
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	14
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	15
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	16
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	17
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	18
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	19
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	20
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	21
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

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



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2.2.4.3.
[bookmark: _Hlk92802122]6.2.2.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in 6.2.2.5. EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	When switching to DFT-s-OFDM waveform, as specified in Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
6.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.2.2.5	Test requirement
The maximum output power, derived in step 5 shall be within the range prescribed by the nominal maximum output power and tolerance in following tables.
[bookmark: _Hlk100160117]3GPP TS 38.521-2 V17.3.0 (2023-06)
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3GPP
Table 6.2.2.5-1: UE Power Class test requirements for Power Class 1 (for Bands n257, n258, n261)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	Table 6.2.2.4.1-1
	1
	40
	14.4
	7
	18.6-TT
	55

	
	2
	40
	14.4
	7
	18.6-TT
	55

	
	3
	40
	10
	5
	25-TT
	55

	
	4
	40
	10
	5
	25-TT
	55

	
	5
	40
	10
	5
	25-TT
	55

	
	6
	40
	10
	5
	25-TT
	55

	Table 6.2.2.4.1-2
	1
	40
	5.5
	5
	29.5-TT
	55

	
	2
	40
	5.5
	5
	29.5-TT
	55

	
	3
	40
	5.5
	5
	29.5-TT
	55

	
	4
	40
	3
	2
	35-TT
	55

	
	5
	40
	6.5
	5
	28.5-TT
	55

	
	6
	40
	6.5
	5
	28.5-TT
	55

	
	7
	40
	6.5
	5
	28.5-TT
	55

	
	8
	40
	4
	3
	33-TT
	55

	
	9
	40
	6.5
	5
	28.5-TT
	55

	
	10
	40
	6.5
	5
	28.5-TT
	55

	
	11
	40
	6.5
	5
	28.5-TT
	55

	
	12
	40
	6.5
	5
	28.5-TT
	55

	
	13
	40
	6.5
	5
	28.5-TT
	55

	
	14
	40
	6.5
	5
	28.5-TT
	55

	
	15
	40
	5
	4
	31-TT
	55

	
	16
	40
	4.5
	4
	31.5-TT
	55

	
	17
	40
	7
	5
	28-TT
	55

	
	18
	40
	7
	5
	28-TT
	55

	
	19
	40
	7
	5
	28-TT
	55

	
	20
	40
	7
	5
	28-TT
	55

	
	21
	40
	7
	5
	28-TT
	55

	
	22
	40
	7
	5
	28-TT
	55

	
	23
	40
	5.5
	5
	29.5-TT
	55

	
	24
	40
	7.5
	5
	27.5-TT
	55

	
	256
	40
	7.5
	5
	27.5-TT
	55

	
	26
	40
	7.5
	5
	27.5-TT
	55

	Table 6.2.2.4.1-3
	1
	40
	5.5
	5
	29.5-TT
	55

	
	2
	40
	5.5
	5
	29.5-TT
	55

	
	3
	40
	5.5
	5
	29.5-TT
	55

	
	4
	40
	3
	2
	35-TT
	55

	
	5
	40
	3.5
	3
	33.5-TT
	55

	
	6
	40
	6.5
	5
	28.5-TT
	55

	
	7
	40
	6.5
	5
	28.5-TT
	55

	
	8
	40
	6.5
	5
	28.5-TT
	55

	
	9
	40
	4.5
	4
	31.5-TT
	55

	
	10
	40
	6.5
	5
	28.5-TT
	55

	
	11
	40
	6.5
	5
	28.5-TT
	55

	
	12
	40
	6.5
	5
	28.5-TT
	55

	
	13
	40
	6.5
	5
	28.5-TT
	55

	
	14
	40
	6.5
	5
	28.5-TT
	55

	
	15
	40
	6.5
	5
	28.5-TT
	55

	
	16
	40
	5
	4
	31-TT
	55

	
	17
	40
	7
	5
	28-TT
	55

	
	18
	40
	7
	5
	28-TT
	55

	
	19
	40
	7
	5
	28-TT
	55

	
	20
	40
	7
	5
	28-TT
	55

	
	21
	40
	7
	5
	28-TT
	55

	
	22
	40
	7
	5
	28-TT
	55

	
	23
	40
	6.5
	5
	28.5-TT
	55

	
	24
	40
	9
	5
	26-TT
	55

	
	25
	40
	9
	5
	26-TT
	55

	
	26
	40
	9
	5
	26-TT
	55



Table 6.2.2.5-1a: UE Power Class test requirements for Power Class 1 (for Bands n260)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	Table 6.2.2.4.1-1
	1
	38
	14.4
	7
	16.6-TT
	55

	
	2
	38
	14.4
	7
	16.6-TT
	55

	
	3
	38
	10
	5
	23-TT
	55

	
	4
	38
	10
	5
	23-TT
	55

	
	5
	38
	10
	5
	23-TT
	55

	
	6
	38
	10
	5
	23-TT
	55

	Table 6.2.2.4.1-2
	1
	38
	5.5
	5
	27.5-TT
	55

	
	2
	38
	5.5
	5
	27.5-TT
	55

	
	3
	38
	5.5
	5
	27.5-TT
	55

	
	4
	38
	3
	2
	33-TT
	55

	
	5
	38
	6.5
	5
	26.5-TT
	55

	
	6
	38
	6.5
	5
	26.5-TT
	55

	
	7
	38
	6.5
	5
	26.5-TT
	55

	
	8
	38
	4
	3
	31-TT
	55

	
	9
	38
	6.5
	5
	26.5-TT
	55

	
	10
	38
	6.5
	5
	26.5-TT
	55

	
	11
	38
	6.5
	5
	26.5-TT
	55

	
	12
	38
	6.5
	5
	26.5-TT
	55

	
	13
	38
	6.5
	5
	26.5-TT
	55

	
	14
	38
	6.5
	5
	26.5-TT
	55

	
	15
	38
	5
	4
	29-TT
	55

	
	16
	38
	4.5
	4
	29.5-TT
	55

	
	17
	38
	7
	5
	26-TT
	55

	
	18
	38
	7
	5
	26-TT
	55

	
	19
	38
	7
	5
	26-TT
	55

	
	20
	38
	7
	5
	26-TT
	55

	
	21
	38
	7
	5
	26-TT
	55

	
	22
	38
	7
	5
	26-TT
	55

	
	23
	38
	5.5
	5
	27.5-TT
	55

	
	24
	38
	7.5
	5
	25.5-TT
	55

	
	25
	38
	7.5
	5
	25.5-TT
	55

	
	26
	38
	7.5
	5
	25.5-TT
	55

	Table 6.2.2.4.1-3
	1
	38
	5.5
	5
	27.5-TT
	55

	
	2
	38
	5.5
	5
	27.5-TT
	55

	
	3
	38
	5.5
	5
	27.5-TT
	55

	
	4
	38
	3
	2
	33-TT
	55

	
	5
	38
	3.5
	3
	31.5-TT
	55

	
	6
	38
	6.5
	5
	26.5-TT
	55

	
	7
	38
	6.5
	5
	26.5-TT
	55

	
	8
	38
	6.5
	5
	26.5-TT
	55

	
	9
	38
	4.5
	4
	29.5-TT
	55

	
	10
	38
	6.5
	5
	26.5-TT
	55

	
	11
	38
	6.5
	5
	26.5-TT
	55

	
	12
	38
	6.5
	5
	26.5-TT
	55

	
	13
	38
	6.5
	5
	26.5-TT
	55

	
	14
	38
	6.5
	5
	26.5-TT
	55

	
	15
	38
	6.5
	5
	26.5-TT
	55

	
	16
	38
	5
	4
	29-TT
	55

	
	17
	38
	7
	5
	26-TT
	55

	
	18
	38
	7
	5
	26-TT
	55

	
	19
	38
	7
	5
	26-TT
	55

	
	20
	38
	7
	5
	26-TT
	55

	
	21
	38
	7
	5
	26-TT
	55

	
	22
	38
	7
	5
	26-TT
	55

	
	23
	38
	6.5
	5
	26.5-TT
	55

	
	24
	38
	9
	5
	24-TT
	55

	
	25
	38
	9
	5
	24-TT
	55

	
	26
	38
	9
	5
	24-TT
	55



Table 6.2.2.5-1b: Test Tolerance (Power class 1)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.38 dB, NTC
3.56 dB, ETC
	3.38 dB, NTC
3.56 dB, ETC



Table 6.2.2.5-2: UE Power Class test requirements for Power Class 2
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	Table 6.2.2.4.1-7
	1
	29
	2.5
	2
	24.5-TT
	43

	
	2
	29
	2.5
	2
	24.5-TT
	43

	
	3
	29
	2.5
	2
	24.5-TT
	43

	
	4
	29
	2.5
	2
	24.5-TT
	43

	Table 6.2.2.4.1-8
	1
	29
	2
	1.5
	25.5-TT
	43

	
	2
	29
	2
	1.5
	25.5-TT
	43

	
	3
	29
	3
	2
	24-TT
	43

	
	4
	29
	3.5
	3
	22.5-TT
	43

	
	5
	29
	3.5
	3
	22.5-TT
	43

	
	6
	29
	3.5
	3
	22.5-TT
	43

	
	7
	29
	5
	4
	20-TT
	43

	
	8
	29
	5.5
	5
	18.5-TT
	43

	
	9
	29
	5.5
	5
	18.5-TT
	43

	
	10
	29
	5.5
	5
	18.5-TT
	43

	
	11
	29
	3.5
	3
	22.5-TT
	43

	
	12
	29
	4
	3
	22-TT
	43

	
	13
	29
	4
	3
	22-TT
	43

	
	14
	29
	4
	3
	22-TT
	43

	
	15
	29
	5
	4
	20-TT
	43

	
	16
	29
	5
	4
	20-TT
	43

	
	17
	29
	5
	4
	20-TT
	43

	
	18
	29
	7.5
	5
	16.5-TT
	43

	
	19
	29
	7.5
	5
	16.5-TT
	43

	
	20
	29
	7.5
	5
	16.5-TT
	43

	Table 6.2.2.4.1-8a
	1
	29
	2.5
	2
	24.5-TT
	43

	
	2
	29
	2.5
	2
	24.5-TT
	43

	
	3
	29
	2.5
	2
	24.5-TT
	43

	
	4
	29
	2.5
	2
	24.5-TT
	43

	Table 6.2.2.4.1-9
	1
	29
	3
	2
	24-TT
	43

	
	2
	29
	3
	2
	24-TT
	43

	
	3
	29
	3
	2
	24-TT
	43

	
	4
	29
	3
	2
	24-TT
	43

	
	5
	29
	3
	2
	24-TT
	43

	
	6
	29
	3
	2
	24-TT
	43

	
	7
	29
	4.5
	4
	20.5-TT
	43

	
	8
	29
	4.5
	4
	20.5-TT
	43

	
	9
	29
	4.5
	4
	20.5-TT
	43

	
	10
	29
	6.5
	5
	17.5-TT
	43

	
	11
	29
	6.5
	5
	17.5-TT
	43

	
	12
	29
	6.5
	5
	17.5-TT
	43

	
	13
	29
	5
	4
	20-TT
	43

	
	14
	29
	5
	4
	20-TT
	43

	
	15
	29
	5
	4
	20-TT
	43

	
	16
	29
	6.5
	5
	17.5-TT
	43

	
	17
	29
	6.5
	5
	17.5-TT
	43

	
	18
	29
	6.5
	5
	17.5-TT
	43

	
	19
	29
	9
	5
	15-TT
	43

	
	20
	29
	9
	5
	15-TT
	43

	
	21
	29
	9
	5
	15-TT
	43



Table 6.2.2.5-3: UE Power Class test requirements for Power Class 3 (n257, 258, 261)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	Table 6.2.2.4.1-7
	1
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	2
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	3
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	4
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	Table 6.2.2.4.1-8
	1
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	2
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	3
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	4
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	5
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	6
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	7
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	8
	22.4
	5.5
	5
	11.9-TT-ΔMBP,n
	43

	
	9
	22.4
	5.5
	5
	11.9-TT-ΔMBP,n
	43

	
	10
	22.4
	5.5
	5
	11.9-TT-ΔMBP,n
	43

	
	11
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	12
	22.4
	4
	3
	15.4-TT-ΔMBP,n
	43

	
	13
	22.4
	4
	3
	15.4-TT-ΔMBP,n
	43

	
	14
	22.4
	4
	3
	15.4-TT-ΔMBP,n
	43

	
	15
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	16
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	17
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	18
	22.4
	7.5
	5
	9.9-TT-ΔMBP,n
	43

	
	19
	22.4
	7.5
	5
	9.9-TT-ΔMBP,n
	43

	
	20
	22.4
	7.5
	5
	9.9-TT-ΔMBP,n
	43

	Table 6.2.2.4.1-8a
	1
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	2
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	3
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	4
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	Table 6.2.2.4.1-9
	1
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	2
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	3
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	4
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	5
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	6
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	7
	22.4
	4.5
	4
	13.9-TT-ΔMBP,n
	43

	
	8
	22.4
	4.5
	4
	13.9-TT-ΔMBP,n
	43

	
	9
	22.4
	4.5
	4
	13.9-TT-ΔMBP,n
	43

	
	10
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	11
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	12
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	13
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	14
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	15
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	16
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	17
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	18
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	19
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	
	20
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	
	21
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



Table 6.2.2.5-3a: UE Power Class test requirements for Power Class 3 (n260)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	Table 6.2.2.4.1-7
	1
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	2
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	3
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	4
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	Table 6.2.2.4.1-8
	1
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	2
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	3
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	4
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	5
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	6
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	7
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	8
	20.6
	5.5
	5
	10.1-TT-ΔMBP,n
	43

	
	9
	20.6
	5.5
	5
	10.1-TT-ΔMBP,n
	43

	
	10
	20.6
	5.5
	5
	10.1-TT-ΔMBP,n
	43

	
	11
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	12
	20.6
	4
	3
	13.6-TT-ΔMBP,n
	43

	
	13
	20.6
	4
	3
	13.6-TT-ΔMBP,n
	43

	
	14
	20.6
	4
	3
	13.6-TT-ΔMBP,n
	43

	
	15
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	16
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	17
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	18
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	
	19
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	
	20
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	Table 6.2.2.4.1-8a
	1
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	2
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	3
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	4
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	Table 6.2.2.4.1-9
	1
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	2
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	3
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	4
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	5
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	6
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	7
	20.6
	4.5
	4
	12.1-TT-ΔMBP,n
	43

	
	8
	20.6
	4.5
	4
	12.1-TT-ΔMBP,n
	43

	
	9
	20.6
	4.5
	4
	12.1-TT-ΔMBP,n
	43

	
	10
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	11
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	12
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	13
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	14
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	15
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	16
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	17
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	18
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	19
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	
	20
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	
	21
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



Table 6.2.2.5-3b: Test Tolerance (Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.24 dB, NTC
3.41 dB, ETC
	3.24 dB, NTC
3.41 dB, ETC



Table 6.2.2.5-4: UE Power Class test requirements for Power Class 4 (n257, 258, 261)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	Table 6.2.2.4.1-7
	1
	34
	2.5
	2
	29.5-TT
	43

	
	2
	34
	2.5
	2
	29.5-TT
	43

	
	3
	34
	2.5
	2
	29.5-TT
	43

	
	4
	34
	2.5
	2
	29.5-TT
	43

	Table 6.2.2.4.1-8
	1
	34
	2
	1.5
	30.5-TT
	43

	
	2
	34
	2
	1.5
	30.5-TT
	43

	
	3
	34
	3
	2
	29-TT
	43

	
	4
	34
	3.5
	3
	27.5-TT
	43

	
	5
	34
	3.5
	3
	27.5-TT
	43

	
	6
	34
	3.5
	3
	27.5-TT
	43

	
	7
	34
	5
	4
	25-TT
	43

	
	8
	34
	5.5
	5
	23.5-TT
	43

	
	9
	34
	5.5
	5
	23.5-TT
	43

	
	10
	34
	5.5
	5
	23.5-TT
	43

	
	11
	34
	3.5
	3
	27.5-TT
	43

	
	12
	34
	4
	3
	27-TT
	43

	
	13
	34
	4
	3
	27-TT
	43

	
	14
	34
	4
	3
	27-TT
	43

	
	15
	34
	5
	4
	25-TT
	43

	
	16
	34
	5
	4
	25-TT
	43

	
	17
	34
	5
	4
	25-TT
	43

	
	18
	34
	7.5
	5
	1.5-TT
	43

	
	19
	34
	7.5
	5
	1.5-TT
	43

	
	20
	34
	7.5
	5
	1.5-TT
	43

	Table 6.2.2.4.1-8a
	1
	34
	2.5
	2
	29.5-TT
	43

	
	2
	34
	2.5
	2
	29.5-TT
	43

	
	3
	34
	2.5
	2
	29.5-TT
	43

	
	4
	34
	2.5
	2
	29.5-TT
	43

	Table 6.2.2.4.1-9
	1
	34
	3
	2
	29-TT
	43

	
	2
	34
	3
	2
	29-TT
	43

	
	3
	34
	3
	2
	29-TT
	43

	
	4
	34
	3
	2
	29-TT
	43

	
	5
	34
	3
	2
	29-TT
	43

	
	6
	34
	3
	2
	29-TT
	43

	
	7
	34
	4.5
	4
	25.5-TT
	43

	
	8
	34
	4.5
	4
	25.5-TT
	43

	
	9
	34
	4.5
	4
	25.5-TT
	43

	
	10
	34
	6.5
	5
	22.5-TT
	43

	
	11
	34
	6.5
	5
	22.5-TT
	43

	
	12
	34
	6.5
	5
	22.5-TT
	43

	
	13
	34
	5
	4
	25-TT
	43

	
	14
	34
	5
	4
	25-TT
	43

	
	15
	34
	5
	4
	25-TT
	43

	
	16
	34
	6.5
	5
	22.5-TT
	43

	
	17
	34
	6.5
	5
	22.5-TT
	43

	
	18
	34
	6.5
	5
	22.5-TT
	43

	
	19
	34
	9
	5
	20-TT
	43

	
	20
	34
	9
	5
	20-TT
	43

	
	21
	34
	9
	5
	20-TT
	43



Table 6.2.2.5-4a: UE Power Class test requirements for Power Class 4 (n260)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	Table 6.2.2.4.1-7
	1
	31
	2.5
	2
	26.5-TT
	43

	
	2
	31
	2.5
	2
	26.5-TT
	43

	
	3
	31
	2.5
	2
	26.5-TT
	43

	
	4
	31
	2.5
	2
	26.5-TT
	43

	Table 6.2.2.4.1-8
	1
	31
	2
	1.5
	27.5-TT
	43

	
	2
	31
	2
	1.5
	27.5-TT
	43

	
	3
	31
	3
	2
	26-TT
	43

	
	4
	31
	3.5
	3
	24.5-TT
	43

	
	5
	31
	3.5
	3
	24.5-TT
	43

	
	6
	31
	3.5
	3
	24.5-TT
	43

	
	7
	31
	5
	4
	22-TT
	43

	
	8
	31
	5.5
	5
	20.5-TT
	43

	
	9
	31
	5.5
	5
	20.5-TT
	43

	
	10
	31
	5.5
	5
	20.5-TT
	43

	
	11
	31
	3.5
	3
	24.5-TT
	43

	
	12
	31
	4
	3
	24-TT
	43

	
	13
	31
	4
	3
	24-TT
	43

	
	14
	31
	4
	3
	24-TT
	43

	
	15
	31
	5
	4
	22-TT
	43

	
	16
	31
	5
	4
	22-TT
	43

	
	17
	31
	5
	4
	22-TT
	43

	
	18
	31
	7.5
	5
	18.5-TT
	43

	
	19
	31
	7.5
	5
	18.5-TT
	43

	
	20
	31
	7.5
	5
	18.5-TT
	43

	Table 6.2.2.4.1-8a
	1
	31
	2.5
	2
	26.5-TT
	43

	
	2
	31
	2.5
	2
	26.5-TT
	43

	
	3
	31
	2.5
	2
	26.5-TT
	43

	
	4
	31
	2.5
	2
	26.5-TT
	43

	Table 6.2.2.4.1-9
	1
	31
	3
	2
	26-TT
	43

	
	2
	31
	3
	2
	26-TT
	43

	
	3
	31
	3
	2
	26-TT
	43

	
	4
	31
	3
	2
	26-TT
	43

	
	5
	31
	3
	2
	26-TT
	43

	
	6
	31
	3
	2
	26-TT
	43

	
	7
	31
	4.5
	4
	22.5-TT
	43

	
	8
	31
	4.5
	4
	22.5-TT
	43

	
	9
	31
	4.5
	4
	22.5-TT
	43

	
	10
	31
	6.5
	5
	19.5-TT
	43

	
	11
	31
	6.5
	5
	19.5-TT
	43

	
	12
	31
	6.5
	5
	19.5-TT
	43

	
	13
	31
	5
	4
	22-TT
	43

	
	14
	31
	5
	4
	22-TT
	43

	
	15
	31
	5
	4
	22-TT
	43

	
	16
	31
	6.5
	5
	19.5-TT
	43

	
	17
	31
	6.5
	5
	19.5-TT
	43

	
	18
	31
	6.5
	5
	19.5-TT
	43

	
	19
	31
	9
	5
	17-TT
	43

	
	20
	31
	9
	5
	17-TT
	43

	
	21
	31
	9
	5
	17-TT
	43



6.2.2_1	UE maximum output power reduction enhancements
6.2.2_1.0	General
The requirements in section 6.2.2_1 only apply when both UL and DL of a UE are configured for single CC operation, and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined in subclauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of a UE is modified by MPR, the power limits specified in subclause 6.2.4 apply.
For a UE that is configured for single CC operation with different channel bandwidths in UL and DL, the requirements in section 6.2A.2 apply.
For all power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.
6.2.2_1.1	Test purpose
The number of RB identified in 6.2.2_1.3 is based on meeting the requirements for the maximum power reduction (MPR) due to Cubic Metric (CM).
6.2.2_1.2	Test applicability
The requirements of this test apply to all types of NR Power Class 3 UE release 15 and release 16 which supports modifiedMPRbehaviour bit 0 capability (according to Annex P.1)
The requirements of this test apply to all types of NR Power Class 3 UE release 17 and forward.
6.2.2_1.3	Minimum conformance requirements
6.2.2_1.3.1	Void
6.2.2_1.3.2	Void
6.2.2_1.3.3	UE maximum output power reduction for power class 3
For transmission bandwidth configuration less than or equal to 200MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil((2/3NRB) LCRB) < RBstart ≤ NRB-LCRB:
-	MPRnarrow = 2.5 dB, when BWalloc,RB is less than or equal to 1.44 MHz, 
-	MPRnarrow = 2.0 dB, when 1.44 MHz < BWalloc,RB <= 4.32 MHz,
-	otherwise MPRnarrow = 0 dB.
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2_1.3.3-1.
Table 6.2.2_1.3.3-1 MPRWT for power class 3, BWchannel ≤ 200 MHz
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 2.0

	
	QPSK
	0.0
	≤ 2.0

	
	16 QAM
	≤ 3.0
	≤ 3.5

	
	64 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 5.0
	≤ 5.0

	
	64 QAM
	≤ 7.5
	≤ 7.5



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Table 6.2.2_1.3.3-1:
-	RBStart,Low = max(1, LCRB), where max() indicates the largest value of all arguments.
-	RBStart,High = NRB – RBStart,Low – LCRB,
An RB allocation belonging to table 6.2.2_1.3.3-1 is a Region 1 inner RB allocation if:
-	RBStart,Low  ≤  RBStart  ≤  RBStart,High, and LCRB  ≤  ceil(NRB/3), where ceil(x) is the smallest integer greater than or equal to x.
For transmission bandwidth configuration equal to 400MHz,
MPRnarrow = 2.5 dB, when BWalloc,RB is less than or equal to 1.44 MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤ NRB-LCRB, where BWalloc,RB is the bandwidth of the RB allocation size.
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2_1.3.3-2.
Table 6.2.2_1.3.3-2 MPRWT for power class 3, BWchannel = 400 MHz
	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 3.0

	
	QPSK
	0.0
	≤ 3.0

	
	16 QAM
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Table 6.2.2_1.3.3-2:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
An RB allocation belonging to table 6.2.2_1.3.3-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
For all transmission bandwidth configurations, an RB allocation is an Edge allocation if it is NOT a Region 1 inner allocation.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.3
6.2.2_1.3.4	Void
6.2.2_1.4	Test description
Same as in clause 6.2.2.1.4.1 with following exceptions: Instead of Tables 6.2.2.1.4.1-1 to 6.2.2.1.4.1-9 use Tables 6.2.2_1.1.4.1-1 and 6.2.2_1.1.4.1-4
Table 6.2.2_1.4.1-1: Test Configuration Table (Power Class 3, MPRnarrow, BWchannel ≤ 200 MHz)
	Default Conditions

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

	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 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
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	4
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	5
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Partial2_Left

	6
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Partial2_Right

	7
	Low
	
	
	
	DFT-s-OFDM QPSK
	Inner_Partial2_Left

	8
	High
	
	
	
	DFT-s-OFDM QPSK
	Inner_Partial2_Right

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



Table 6.2.2_1.4.1-2: Test Configuration Table (Power Class 3, MPRWT, BWchannel ≤ 200 MHz)
	Default Conditions

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

	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
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	2
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	3
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Inner_Full

	4
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	7
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Inner_Full

	8
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	9
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	10
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	11
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full

	12
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	13
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	14
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	15
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	16
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	17
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	18
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	19
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	20
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

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



Table 6.2.2_1.4.1-3: Test Configuration Table (Power Class 3, MPRnarrow, BWchannel = 400 MHz) 
	Default Conditions

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

	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
	120 kHz

	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
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_1RB_Right

	3
	Low
	
	
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left

	4
	High
	
	
	
	DFT-s-OFDM QPSK
	Inner_1RB_Right

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



Table 6.2.2_1.4.1-4: Test Configuration Table (Power Class 3, MPRWT, BWchannel = 400 MHz)
	Default Conditions

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

	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
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	10
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	11
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	12
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	13
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	14
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	15
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	16
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	17
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	18
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	19
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	20
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	21
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

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



6.2.2_1.5	Test requirement
The maximum output power, derived in step 5 shall be within the range prescribed by the nominal maximum output power and tolerance in following tables.
Table 6.2.2_1.5-1: UE Power Class test requirements for Power Class 3 (n257, 258, 261)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	6.2.2_1.4.1-1
	1
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	2
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	3
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	4
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	5
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	6
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	7
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	8
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	6.2.2_1.4.1-2
	1
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	2
	22.4
	2
	1.5
	18.9-TT-ΔMBP,n
	43

	
	3
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	4
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	5
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	6
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	7
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	8
	22.4
	5.5
	5
	11.9-TT-ΔMBP,n
	43

	
	9
	22.4
	5.5
	5
	11.9-TT-ΔMBP,n
	43

	
	10
	22.4
	5.5
	5
	11.9-TT-ΔMBP,n
	43

	
	11
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	12
	22.4
	4
	3
	15.4-TT-ΔMBP,n
	43

	
	13
	22.4
	4
	3
	15.4-TT-ΔMBP,n
	43

	
	14
	22.4
	4
	3
	15.4-TT-ΔMBP,n
	43

	
	15
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	16
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	17
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	18
	22.4
	7.5
	5
	9.9-TT-ΔMBP,n
	43

	
	19
	22.4
	7.5
	5
	9.9-TT-ΔMBP,n
	43

	
	20
	22.4
	7.5
	5
	9.9-TT-ΔMBP,n
	43

	6.2.2_1.4.1-3
	1
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	2
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	3
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	
	4
	22.4
	2.5
	2
	17.9-TT-ΔMBP,n
	43

	6.2.2_1.4.1-4
	1
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	2
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	3
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	4
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	5
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	6
	22.4
	3
	2
	17.4-TT-ΔMBP,n
	43

	
	7
	22.4
	4.5
	4
	13.9-TT-ΔMBP,n
	43

	
	8
	22.4
	4.5
	4
	13.9-TT-ΔMBP,n
	43

	
	9
	22.4
	4.5
	4
	13.9-TT-ΔMBP,n
	43

	
	10
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	11
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	12
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	13
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	14
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	15
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	16
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	17
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	18
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	19
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	
	20
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	
	21
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



Table 6.2.2_1.5-2: UE Power Class test requirements for Power Class 3 (n260)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	6.2.2_1.4.1-1
	1
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	2
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	3
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	4
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	5
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	6
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	7
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	8
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	6.2.2_1.4.1-2
	1
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	2
	20.6
	2
	1.5
	17.1-TT-ΔMBP,n
	43

	
	3
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	4
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	5
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	6
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	7
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	8
	20.6
	5.5
	5
	10.1-TT-ΔMBP,n
	43

	
	9
	20.6
	5.5
	5
	10.1-TT-ΔMBP,n
	43

	
	10
	20.6
	5.5
	5
	10.1-TT-ΔMBP,n
	43

	
	11
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	12
	20.6
	4
	3
	13.6-TT-ΔMBP,n
	43

	
	13
	20.6
	4
	3
	13.6-TT-ΔMBP,n
	43

	
	14
	20.6
	4
	3
	13.6-TT-ΔMBP,n
	43

	
	15
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	16
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	17
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	18
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	
	19
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	
	20
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	6.2.2_1.4.1-3
	1
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	2
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	3
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	
	4
	20.6
	2.5
	2
	16.1-TT-ΔMBP,n
	43

	6.2.2_1.4.1-4
	1
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	2
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	3
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	4
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	5
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	6
	20.6
	3
	2
	15.6-TT-ΔMBP,n
	43

	
	7
	20.6
	4.5
	4
	12.1-TT-ΔMBP,n
	43

	
	8
	20.6
	4.5
	4
	12.1-TT-ΔMBP,n
	43

	
	9
	20.6
	4.5
	4
	12.1-TT-ΔMBP,n
	43

	
	10
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	11
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	12
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	13
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	14
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	15
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	16
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	17
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	18
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	19
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	
	20
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	
	21
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



Table 6.2.2_1.5-3: Test Tolerance (Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.24 dB
	3.24 dB



Table 6.2.2_1.5-4: UE Power Class test requirements for Power Class 3 (n259)
	Test Configuration Table
	Test ID
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	6.2.2_1.4.1-1
	1
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	2
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	3
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	4
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	5
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	6
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	7
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	8
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	6.2.2_1.4.1-2
	1
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	2
	18.7
	2
	1.5
	15.2-TT-ΔMBP,n
	43

	
	3
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	4
	18.7
	3.5
	3
	12.2-TT-ΔMBP,n
	43

	
	5
	18.7
	3.5
	3
	12.2-TT-ΔMBP,n
	43

	
	6
	18.7
	3.5
	3
	12.2-TT-ΔMBP,n
	43

	
	7
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	8
	18.7
	5.5
	5
	8.2-TT-ΔMBP,n
	43

	
	9
	18.7
	5.5
	5
	8.2-TT-ΔMBP,n
	43

	
	10
	18.7
	5.5
	5
	8.2-TT-ΔMBP,n
	43

	
	11
	18.7
	3.5
	3
	12.2-TT-ΔMBP,n
	43

	
	12
	18.7
	4
	3
	11.7-TT-ΔMBP,n
	43

	
	13
	18.7
	4
	3
	11.7-TT-ΔMBP,n
	43

	
	14
	18.7
	4
	3
	11.7-TT-ΔMBP,n
	43

	
	15
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	16
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	17
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	18
	18.7
	7.5
	5
	6.2-TT-ΔMBP,n
	43

	
	19
	18.7
	7.5
	5
	6.2-TT-ΔMBP,n
	43

	
	20
	18.7
	7.5
	5
	6.2-TT-ΔMBP,n
	43

	6.2.2_1.4.1-3
	1
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	2
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	3
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	
	4
	18.7
	2.5
	2
	14.2-TT-ΔMBP,n
	43

	6.2.2_1.4.1-4
	1
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	2
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	3
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	4
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	5
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	6
	18.7
	3
	2
	13.7-TT-ΔMBP,n
	43

	
	7
	18.7
	4.5
	4
	10.2-TT-ΔMBP,n
	43

	
	8
	18.7
	4.5
	4
	10.2-TT-ΔMBP,n
	43

	
	9
	18.7
	4.5
	4
	10.2-TT-ΔMBP,n
	43

	
	10
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	11
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	12
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	13
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	14
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	15
	18.7
	5
	4
	9.7-TT-ΔMBP,n
	43

	
	16
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	17
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	18
	18.7
	6.5
	5
	7.2-TT-ΔMBP,n
	43

	
	19
	18.7
	9
	5
	4.7-TT-ΔMBP,n
	43

	
	20
	18.7
	9
	5
	4.7-TT-ΔMBP,n
	43

	
	21
	18.7
	9
	5
	4.7-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



[bookmark: _Toc21026404][bookmark: _Toc27743657][bookmark: _Toc36196801][bookmark: _Toc36197493][bookmark: _Toc43898158][bookmark: _Toc52550649][bookmark: _Toc58952354][bookmark: _Toc68098109][bookmark: _Toc68098382][bookmark: _Toc68360512][bookmark: _Toc76557577][bookmark: _Toc84435469][bookmark: _Toc92802637]6.2.3	UE maximum output power with additional requirements
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, 4 and 6.
6.2.3.1	Test purpose
Additional spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power.
6.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward. 
6.2.3.3	Minimum conformance requirements
[bookmark: _Hlk525762051][bookmark: _Toc92802638]6.2.3.3.1	General
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band (the IE field freqBandIndicatorNR) and an associated value of additionalSpectrumEmission in the relevant RRC information elements.
To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in subclause 6.2.1.1.3. Unless stated otherwise, an A-MPR of 0 dB shall be used. 
Table 6.2.3.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. The mapping of NR frequency band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2.3.3.1-2. Unless otherwise stated, the allowed total back off is maximum of A-MPR and MPR specified in subclause 6.2.2. 
[bookmark: _Hlk516051685]Table 6.2.3.3.1-1: Additional maximum power reduction (A-MPR)
	Network Signalling label
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_200
	
	
	
	
	N/A

	NS_201
(NOTE 1)
	6.5.3.3.3
	n258
	
	
	6.2.3.3.2

	NS_202
	6.5.3.3.3
	n257, n258
	50, 100, 200, 400
	Table 5.3.2-1
	6.2.3.3.3

	NS_203
	6.5.3.3.3
	n258
	50, 100, 200, 400
	Table 5.3.2-1
	6.2.3.3.4

	NOTE 1:	NS_201 is obsolete, the associated additional spurious emission requirements are not applicable.



Table 6.2.3.3.1-2: Mapping of Network Signalling label
	NR Band
	Value of additionalSpectrumEmission
(NOTE 1)

	
	0
	1
	2
	3
	4
	5
	6
	7

	n257
	NS_200
	NS_202
	
	
	
	
	
	

	n258
	NS_200
	NS_2012
	NS_202
	NS_203
	
	
	
	

	n260
	NS_200
	
	
	
	
	
	
	

	n261
	NS_200
	
	
	
	
	
	
	

	NOTE 1:	additionalSpectrumEmission corresponds to an information element of the same name defined in sub-clause 6.3.2 of TS 38.331 [19].
NOTE 2:	NS_201 is obsolete, the associated additional spurious emission requirements are not applicable.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.1.
[bookmark: _Toc76557578][bookmark: _Toc84435470][bookmark: _Toc92802639]6.2.3.3.2	Void
6.2.3.3.2.1	Void
6.2.3.3.2.2	Void
6.2.3.3.2.3	Void
[bookmark: _Toc76557579][bookmark: _Toc84435471][bookmark: _Toc92802640]6.2.3.3.3	A-MPR for NS_202
6.2.3.3.3.1	A-MPR for NS_202 for power class 1
For power class 1, A-MPR for NS_202 shall be 11.0 dB.
6.2.3.3.3.2	A-MPR for NS_202 for power class 2
For power class 2, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.
6.2.3.3.3.3	A-MPR for NS_202 for power class 3
For power class 3, A-MPR for NS_202 shall be 1.0 dB.
6.2.3.3.3.4	A-MPR for NS_202 for power class 4
For power class 4, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.3.
6.2.3.3.3.5	Void
[bookmark: _Toc67925878][bookmark: _Toc75273516][bookmark: _Toc76510416][bookmark: _Toc83129569][bookmark: _Toc90591102]6.2.3.3.3.6 	A-MPR for NS_202 for power class 6
For power class 6, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.
[bookmark: _Toc76557580][bookmark: _Toc84435472][bookmark: _Toc92802641]6.2.3.3.4	A-MPR for NS_203
6.2.3.3.4.1	A-MPR for NS_203 for power class 1
[bookmark: _Hlk31031390]For power class 1, A-MPR for NS_203 shall be 3.0 dB if Offset frequency < BWchannel, 0.0 dB otherwise. 
The Offset frequency is defined as the frequency from 24.25 GHz to the lower edge of the channel bandwidth.
6.2.3.3.4.2	A-MPR for NS_203 for power class 2
For power class 2, A-MPR for NS_203 specified in clause 6.2.3.3.4.3 applies.
6.2.3.3.4.3	A-MPR for NS_203 for power class 3
For power class 3, A-MPR for NS_203 shall be 0 dB.
6.2.3.3.4.4	A-MPR for NS_203 for power class 4
For power class 4, A-MPR for NS_203 specified in clause 6.2.3.3.4.3 applies.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.4.
6.2.3.3.4.5	Void
6.2.3.3.4.6	A-MPR for NS_203 for power class 6
For power class 6, AMPR for NS_203 specified in subclause 6.2.3.3.4.3 applies.
6.2.3.4	Test description
6.2.3.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2.3.4.1-2 to Table 6.2.3.4.1-3. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2.3.4.1-1: Void

Table 6.2.3.4.1-2: Test configuration table for NS_202
	Initial 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
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation
(NOTE 1)

	1 (NOTE 4)
	
	DFT-s-OFDM QPSK
	Inner_Full

	2
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left for PC2, PC3, PC4 and PC6
Inner_Partial for PC1 (NOTE 2)

	3 (NOTE 3)
	
	DFT-s-OFDM 64QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3，PC4 and PC6 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3, PC4 and PC6 or Inner_Partial_Left_Region1 for PC1 and when testing High range configure uplink RB to Inner_1RB_Right for PC2, PC3, PC4 and PC6 or Inner_Partial_Right_Region1 for PC1.
NOTE 3:	Test ID only applicable to PC1
NOTE 4:	Test ID only applicable to PC2, PC3, PC4 and PC6



Table 6.2.3.4.1-3: Test configuration table for NS_203
	[bookmark: _Hlk86239378]Initial 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

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

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Frequency
	Channel Bandwidth
	Downlink Configuration
	Uplink Configuration

	
	
	
	-
	Modulation
	RB allocation
(NOTE 1)

	1
	Default
	Default
	
	DFT-s-OFDM QPSK
	Inner_Full

	2
	Default
	Default
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left for PC2, PC3, PC4 and PC6
 Inner_Partial_Left_Region1 for PC1 

	3 (NOTE 2)
	Low range + Channel Bandwidth (NOTE 3)
	Default
	
	DFT-s-OFDM QPSK
	Inner_Partial_Left_Region1 

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC6 or Table 6.1-2 for PC1.
NOTE 2:	Test ID only applicable to PC1
NOTE 3: 	Test frequencies for test ID 3 is specified in Table 6.2.3.4.1-4.




Table 6.2.3.4.1-4: NS_203 test ID3 test frequencies for NR operating band n258, SCS 120kHz and ΔFRaster 120 kHz
	CBW [MHz]
	carrierBandwidth
[PRBs]
	Range
	Carrier centre
[MHz]
	Carrier centre
[ARFCN]
	point A
[MHz]
	absoluteFrequencyPointA
[ARFCN]
	offsetToCarrier [Carrier PRBs]
	SS block SCS
[kHz]
	GSCN
	absoluteFrequencySSB
[ARFCN]
	kSSB
	Offset Carrier CORESET#0
[RBs]
Note 2
	CORESET#0 Index (Offset
[RBs])
Note 1
	offsetToPointA
(SIB1)
[PRBs]
Note 1

	50
	32
	Downlink & Uplink
	Low + CHBW
	24325.08
	2017917
	24302.04
	2017533
	0
	120
	22260
	2017819
	11
	1
	0 (0)
	2

	100
	66
	Downlink & Uplink
	Low + CHBW
	24400.08
	2019167
	24352.56
	2018375
	0
	120
	22263
	2018683
	10
	2
	0 (0)
	4

	200
	132
	Downlink & Uplink
	Low + CHBW
	24550.08
	2021667
	24455.04
	2020083
	0
	120
	22269
	2020411
	8
	3
	0 (0)
	6

	400
	264
	Downlink & Uplink
	Low + CHBW
	24850.08
	2026667
	24660.00
	2023499
	0
	120
	22281
	2023867
	4
	1
	1 (4)
	10

	Note 1:	The CORESET#0 Index and the associated CORESET#0 Offset refers to Table 13-8 in TS 38.213 [22]. The value of CORESET#0 Index is signalled in controlResourceSetZero (pdcch-ConfigSIB1) in the MIB. The offsetToPointA IE is expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2.
Note 2:	The parameter Offset Carrier CORESET#0 specifies the offset from the lowest subcarrier of the carrier and the lowest subcarrier of CORESET#0. It corresponds to the parameter ΔFOffsetCORESET-0-Carrier in Annex C expressed in number of common RBs.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The DL and UL Reference Measurement channels are set according to Table 6.2.3.4.1-2 to Table 6.2.3.4.1-3.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2.3.4.3
6.2.3.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2.3.4.1-2 to Table 6.2.3.4.1-3. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.2.3.5-4 to Table 6.2.3.5-12. EIRP test procedure is defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K. 
6.2.3.4.3	Message contents
[bookmark: _Hlk521408972]Message contents are according to TS 38.508-1 [10] subclause 4.6, with the following exceptions for each network signalling value.
1.	Information element AdditionalSpectrumEmission for NR can be set in SIB1 according to TS 38.331[19]. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.
Table 6.2.3.4.3-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement
	Derivation Path: TS 38.508-1 [10] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	AdditionalSpectrumEmission
	1 (NS_202)
	for band n257
	

	AdditionalSpectrumEmission
	2 (NS_202)
	for band n258
	

	AdditionalSpectrumEmission
	3 (NS_203)
	for band n258
	



6.2.3.5	Test requirement
The UE EIRP derived in step 5 shall not exceed the values specified in Table 6.2.3.5-5 to Table 6.2.3.5-13.
Table 6.2.3.5-1: Void
Table 6.2.3.5-2: Void
Table 6.2.3.5-3: Void
Table 6.2.3.5-4: Void
Table 6.2.3.5-5: UE Power Class 1 test requirements (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	2
	40
	0
	11
	7
	22-TT
	55

	
	3
	
	6.5
	11
	7
	22-TT
	55



Table 6.2.3.5-6: UE Power Class 2 test requirements (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	1
	29
	0
	1
	1.5
	26.5-TT
	43

	
	2
	
	0
	1
	1.5
	26.5-TT
	43



Table 6.2.3.5-7: UE Power Class 3 test requirements (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	1
	22.4
	0
	1
	1.5
	19.2-TT-MBP,n 
	43

	
	2
	
	0
	1
	1.5
	19.2-TT-MBP,n 
	43

	Note 1:	MBP,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2.3.5-8: UE Power Class 4 test requirements (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	1
	34
	0
	1
	1.5
	31.5-TT
	43

	
	2
	
	0
	1
	1.5
	31.5-TT
	43



Table 6.2.3.5-9: UE Power Class 6 test requirements (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257 
	1
	30
	0
	1
	1.5
	27.5-TT-MBP,n
	43

	n258
	2
	30.4
	0
	1
	1.5
	27.9-TT-MBP,n
	43

	[bookmark: _Hlk118285675]Note 1:	MBP,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in FSS.



Table 6.2.3.5-10: UE Power Class 1 test requirements (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	40
	0
	3
	2
	35-TT
	55

	
	2
	
	0
	3
	2
	35-TT
	55

	
	3
	
	0
	0
	0
	40-TT
	55



Table 6.2.3.5-11: UE Power Class 2 test requirements (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	29
	0
	0
	0
	29-TT
	43

	
	2
	
	0
	0
	0
	29-TT
	43



Table 6.2.3.5-12: UE Power Class 3 test requirements (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	22.4
	0
	0
	0
	22.4-TT-ΔMBP,n
	43

	
	2
	
	0
	0
	0
	22.4-TT-ΔMBP,n
	43

	Note 1:	MBP,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2.3.5-13: UE Power Class 4 test requirements (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	34
	0
	0
	0
	34-TT
	43

	
	2
	
	0
	0
	0
	34-TT
	43



Table 6.2.3.5-14: UE Power Class 6 test requirements (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	30.4
	0
	0
	0
	30.4-TT-ΔMBP,n
	43

	
	2
	30.4
	0
	0
	0
	30.4-TT-ΔMBP,n
	43

	Note 1:	MBP,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table FFS.



Table 6.2.3.5-15: Test Tolerance (Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.11 dB
	3.11 dB



[bookmark: _Toc21026408][bookmark: _Toc27743662][bookmark: _Toc36196806][bookmark: _Toc36197498][bookmark: _Toc43898163][bookmark: _Toc52550654][bookmark: _Toc58952369][bookmark: _Toc68098110][bookmark: _Toc68098383][bookmark: _Toc68360513][bookmark: _Toc76557581][bookmark: _Toc84435473][bookmark: _Toc92802642]6.2.4	Configured transmitted power
6.2.4.1	Test purpose
To verify the UE configured transmitted power PUMAX,f,c is within the range defined prescribed by the specified nominal maximum output power and tolerance.
6.2.4.2	Test applicability
The requirements of this test are covered in test cases 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements to all types of NR UE release 15 and forward.
6.2.4.3	Minimum conformance requirements
The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [24].
The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds 
PPowerclass + DPIBE – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by
PTMAX,f,c ≤ TRPmax
with PPowerclass the UE minimum peak EIRP as specified in sub-clause 6.2.1.1.3, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1.1.3, MPRf,c as specified in sub-clause 6.2.2.3, A-MPRf,c as specified in sub-clause 6.2.3.3, ΔMBP,n the peak EIRP relaxation as specified in section 6.2.1.1.3 and TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2.1.1.3. DPIBE is 1.0 dB if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission is QPSK, MPRf,c = 0 and when NS_200 applies and the network configures the UE to operate with mpr-PowerBoost-FR2-r16, otherwise DPIBE is 0.0 dB. The requirement is verified in beam peak direction.
maxUplinkDutyCycle-FR2 as defined in TS 38.306 [26] is a UEcapability to facilitate electromagnetic power density exposure requirements. This UE capability is applicable to all FR2 power classes.
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.
If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means.
P-MPRf,c is the power management maximum output power reduction. The UE shall apply P-MPRf,c for carrier f of serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB, except for the testing of UL gap for Tx power management, where P-MPRf,c may be non-zero dB.
a)	ensuring compliance with applicable electromagnetic power density exposure requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;
b)	ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
NOTE 1:	P-MPRf,c was introduced in the PCMAX,f,c equation such that the UE can report to the gNB the available maximum output transmit power. This information can be used by the gNB for scheduling decisions.
NOTE 2:	P-MPRf,c and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected UL transmission path.
NOTE 3:	MPE P-MPR Reporting, as defined in TS 38.306 [26], is an optional UE capability to report P-MPRf,c when the reporting conditions configured by gNB are met. This UE capability is applicable to all FR2 power classes.
The tolerance T(∆P) for applicable values of ∆P (values in dB) is specified in Table 6.2.4.3-1.
Table 6.2.4.3-1: PUMAX,f,c tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n259, n260, n261
	P = 0
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:	X is the value such that Pumax,f,c lower bound,  PPowerclass - P – T(P) = minimum output power specified in clause 6.3.1.



6.2.4.4	Test description
This test is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements.
6.2.4.5	Test requirements
This test is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements.
6.2.4_1	Configured transmitted power with Power Boost
Editor’s note: The following aspects are either missing or not yet determined:
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
-	The test case is incomplete for band n259.
6.2.4_1.1	Test purpose
To verify the UE configured transmitted power PUMAX,f,c is within the range defined prescribed by the specified nominal maximum output power and tolerance.
6.2.4_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting mpr-PowerBoost-FR2-r16 UE capability.
6.2.4_1.3	Minimum conformance requirements
Same as clause 6.2.4.3.
6.2.4_1.4	Test description
6.2.4_1.4.1	Initial conditions
Same as clause 6.2.1.1.4.1
6.2.4_1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2.4_1.4.3.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Tables 6.2.4_1.5-1 to 6.2.4_1.5-4. EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2.4_1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config with the following exceptions:
Table 6.2.4_1.4.3-1: ServinCellConfig
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  uplinkConfig SEQUENCE {
	
	
	

	    mpr-PowerBoost-FR2-r16
	True
	
	

	  }
	
	
	

	}
	
	
	



6.2.4_1.5	Test requirement
The EIRP derived in step 5 shall not exceed the values specified in Table 6.2.4_1.5-1 to Table 6.2.4_1.5-4.
Table 6.2.4_1.5-1: UE maximum output test requirements for power class 1
	Operating band
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	55
	41.0-TT

	n258
	55
	41.0-TT

	n260
	55
	39.0-TT

	n261
	55
	41.0-TT



Table 6.2.4_1.5-2: UE maximum output test requirements for power class 2
	Operating band
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	43
	30-TT

	n258
	43
	30-TT

	n260
	
	

	n261
	43
	30-TT



Table 6.2.4_1.5-3: UE maximum output test requirements for power class 3 for single band UE
	Operating band
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	43
	23.4-TT

	n258
	43
	23.4-TT

	n260
	43
	21.6-TT

	n261
	43
	23.4-TT



Table 6.2.4_1.5-3a: Test Tolerance (Min peak EIRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.99 dB (NTC)
3.15 (ETC)
	2.99 dB (NTC)
3.15 (ETC)



Table 6.2.4_1.5-3b: UE maximum output test requirements for power class 3
	ID
	FR2 bands/set 
	Test requirement (dB)
(Note 1)
	Comments

	
	
	n257
	n258
	n259
	n260
	n261
	

	1
	n257 
	23.4-TT-MBP,n
	
	
	
	
	

	2
	n258
	 
	23.4-TT-MBP,n
	
	 
	
	

	3
	n259
	
	
	19.7-TT-MBP,n
	 
	
	

	4
	n260
	
	 
	
	21.6-TT-MBP,n
	 
	

	5
	n261
	
	
	
	
	23.4-TT-MBP,n
	  

	6
	n257, n261
	23.4-TT-MBP,n
	 
	
	
	23.4-TT-MBP,n
	MBP,n relaxation is 0 dB

	7
	n260, n261
	
	
	
	21.6-TT-MBP,n
	23.4-TT-MBP,n
	MBP,n relaxation is 0 dB

	Note 1:	MBP,n is the Multi-band Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2.4_1.5-4: UE maximum output power test requirements for power class 4
	Operating band
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	43
	35-TT

	n258
	43
	35-TT

	n260
	43
	35-TT

	n261
	43
	35-TT
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	The test case is incomplete for band n259.
-	Test procedure aspects covering selection of the duty cycle Z depending on UE duty cycle capability is FFS
-	Initial conditions are pending analysis for PC1, PC5, PC6 and PC7.
-	Some aspects of the measurements such as impact of UL-DL configuration and polarization are still TBD.
-	MU and TT and structure of the Test Requirements Section are pending further analysis
6.2.5.1	Test purpose
The objective of this test is to determine the impact of UL-gaps on TX power management by measuring the EIRP with and without UL-Gaps configured
6.2.5.2	Test applicability
This test case applies to all types of NR UEs release 17 and forward supporting  ul-GapFR2-r17 and tdd-MPE-P-MPR-Reporting-r16
6.2.5.3	Minimum conformance requirements
The difference of the measured peak EIRP PUMAX,f,c_GAP_ON when UL gap for TX power management is configured and activated, and the measured peak EIRP PUMAX,f,c_GAP_OFF when UL gap is not configured or de-activated, shall meet the following requirement:
PUMAX,f,c_GAP_ON - PUMAX,f,c_GAP_OFF max((EIRPmeas_peak – 23) + 10 * log10(Z/20), 3)dB
where EIRPmeas_peak  is the measured UE peak EIRP with zero MPR/A-MPR/P-MPR as specified in clause 6.2.1 for the corresponding power class, and Z% is duty cycle of the reference measurement channel. PUMAX,f,c_GAP_ON shall be measured outside of the UL gap symbol(s). The period of measurement shall be at least 4s. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle) and in the test Z is set to 20 when maxUplinkDutyCycle-FR2 is less than 20 or not reported, and should be larger than maxUplinkDutyCycle-FR2 when maxUplinkDutyCycle-FR2 is equal to or greater than 20. The reference measurement channel is specified in Annex A.2.3.
When UL gap for Tx power management is configured and activated, the reported P-MPRf,c shall be less than 3dB. When UL gap for Tx power management is not configured and activated, UE shall set the P bit in PHR to 1 in the test when PHR is configured.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.5.
NOTE 1:	As mentioned in 6.2.4.3 - for UE conformance testing P-MPRf,c shall be 0 dB, except for the testing of UL gap for Tx power management, where P-MPRf,c may be non-zero dB – which is relevant to this test case.
6.2.5.4	Test description
6.2.5.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in TS 38.521-1 [2] Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in TS 38.521-1 [2] Annex C.2.
Table 6.2.5.4.1-1: Test Configuration Table for power class 2,3 and 4
	Default Conditions

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

	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, 100 MHz, Highest

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	ChBw
(NOTE 2)
	SCS
	Downlink Configuration
	Uplink Configuration

	1
	100
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	
	
	
	
	
	and PC4

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC7 or Table 6.1-2 for PC1.
NOTE 2:	The 200MHz and 400MHz bandwidths are not applicable to PC7 RedCap UEs



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [TBD] Annex A, Figure A.3.1.2.1 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [TBD] subclause 4.4.3.
3.	Downlink signals are initially set up according to TS 38.521-1 [2] Annex C.0, C.1, C.2, and uplink signals according to TS 38.521-1 [2] Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement Channel is set according to Table 6.2.5.4.1-1.
5.	Propagation conditions are set according to TS 38.521-1 [2] Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED  with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2.2.4.3.
6.2.5.4.2	Test procedure
1. to schedule the UL RMC according to Table 6.2.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2.1.1.4.3.
1a.	If the UE does not support beamCorrespondenceWithoutULBeamSweeping, the side conditions for SSB-based and CSI-RS based L1-RSRP measurements are applied as per Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2 respectively.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
ACTIVATE Uplink Gaps
5. SS configures and activates UL-gaps via message contents defined in section 6.2.5.4.3-1. P-MPR reporting is also enabled via the message contents defined in 6.2.5.4.3-2.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration. EIRP test procedure is defined in Annex K.1.3. The period of measurement shall be at least 4 seconds. EIRP is calculated considering both polarizations, theta and phi. Record this as peak EIRP PUMAX,f,c_GAP_ON
6.	SS detects and record the value within the P-MPR reports. Call this value P-MPRULgapON
DE-ACTIVATE Uplink Gaps
5. SS de-activates UL-gaps via message contents defined in section 6.2.5.4.3-1. 
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration. EIRP test procedure is defined in Annex K.1.3. The period of measurement shall be at least 4 seconds. EIRP is calculated considering both polarizations, theta and phi. Record this value as peak EIRP PUMAX,f,c_GAP_OFF
6.	SS detects and record the value of the P bit within the PHR. 
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2.5.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config and with the following exception
Table 6.2.5.4.3-1: UE UL-GapFR2-Config (FR2 UL-Gap Activation)
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-200B

	Information Element
	Value/remark
	Comment
	Condition

	UL-GapFR2-Config-r17 ::= CHOICE {
	
	
	

	Setup SEQUENCE {
	
	
	

	gapOffset-r17                 
	0
	
	

	ugl-r17                       
	ms1
	
	

	ugrp-r17                      
	ms40
	
	

	}
	
	
	



Table 6.2.5.4.3-2: PHR Config (P-MPR Report Activation)
	Derivation Path: TS 38.508 [10], clause 4.6.3-104

	Information Element
	Value/remark
	Comment
	Condition

	PHR-Config ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    mpe-Reporting-FR2-r16:: CHOICE {
	
	
	

	      Setup SEQUENCE {
	
	
	

	        Mpe-ProhibitTimer-r16
	[sf10]
	
	

	        Mpe-Threshold-r16
	dB3
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.2.5.4.3-3: UE UL-GapFR2-Config (FR2 UL-Gap De-activation)
	Derivation Path: TS 38.508 [10], clause 4.6.3-200BB

	Information Element
	Value/remark
	Comment
	Condition

	UL-GapFR2-Config-r17 ::= CHOICE {
	
	
	

	release
	
	
	

	}
	
	
	



6.2.5.5	Test requirement
FFS
6.2A	Transmit power for CA
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[bookmark: _Toc92802645]6.2A.1.0	Minimum conformance requirements
For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in subclause 6.2.1.1.3.
For uplink intra-band contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in subclause 6.2.1.1.3.
Power class 3 is default power class.
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Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
· Test Procedures for EIRP beam peak Extreme Conditions are FFS.
6.2A.1.1.1.1	Test purpose
To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth for CA under the deployment scenarios where additional requirements are specified.
6.2A.1.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
6.2A.1.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause6.2A.1.0.
6.2A.1.1.1.4	Test description
6.2A.1.1.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2A.1.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2A.1.1.1.4.1-1: Intra-band Contiguous CA Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH (NOTE 2)

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated BW of the CA configuration
(≤ 400 MHz aggregated channel bandwidth)

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
( NOTE 4）
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	100
	-
	DFT-s-OFDM QPSK
	Inner Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	100
	
	-
	-

	2
	PCC/CC1
	200
	
	DFT-s-OFDM QPSK
	Inner Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	200
	
	-
	-

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test environment for UE Max TRP is normal only.
NOTE 3:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 4:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: “The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier”.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.2A.1.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2A.1.1.1.4.3
6.2A.1.1.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] subclause 5.5.1. Message contents are defined in clause 6.2A.1.1.1.4.3.
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
4.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2A.1.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2A.1.1.1.4.3.
5.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
6.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
8.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.2A.1.1.1.5-1. EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
9.	Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.2A.1.1.1.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering both polarizations, theta and phi.
10.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2A.1.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.2A.1.1.1.5	Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.1.5-1 to Table 6.2A.1.1.1.5-4.
Table 6.2A.1.1.1.5-1: Intra-band Contiguous CA UE maximum output test requirements for power class 1
	UL CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257D
	35+TT
	55
	40-TT

	CA_n257G
	35+TT
	55
	40-TT

	CA_n260D
	35+TT
	55
	38-TT

	CA_n260G
	35+TT
	55
	38-TT

	CA_n260O
	35+TT
	55
	38-TT

	CA_n261D
	35+TT
	55
	40-TT

	CA_n261G
	35+TT
	55
	40-TT

	CA_n261O
	35+TT
	55
	40-TT



Table 6.2A.1.1.1.5-2: Intra-band Contiguous CA UE maximum output test requirements for power class 2
	UL CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257D
	23+TT
	43
	29-TT

	CA_n257G
	23+TT
	43
	29-TT

	CA_n261D
	23+TT
	43
	29-TT

	CA_n261G
	23+TT
	43
	29-TT

	CA_n261O
	23+TT
	43
	29-TT



Table 6.2A.1.1.1.5-3: Intra-band Contiguous CA UE maximum output test requirements for power class 3
	UL CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257D
	23+TT
	43
	22.4-TT

	CA_n257G
	23+TT
	43
	22.4-TT

	CA_n260D
	23+TT
	43
	20.6-TT

	CA_n260G
	23+TT
	43
	20.6-TT

	CA_n260O
	23+TT
	43
	20.6-TT

	CA_n261D
	23+TT
	43
	22.4-TT

	CA_n261G
	23+TT
	43
	22.4-TT

	CA_n261O
	23+TT
	43
	22.4-TT



Table 6.2A.1.1.1.5-3a: UE maximum output test requirements for power class 3 for multi band UE declaring MBp>0 in any FR2 band
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBp, ∑MBP (dB)
(Note 3)
	Comments

	
	
	CA_n257D/G
	CA_n258
	CA_n260D/G/O
	CA_n261D/G/O
	
	

	1
	n257, n258
	22.4-TT-MBp
	
	
	
	1.3
	

	2
	n257, n260
	22.4-TT-MBp
	
	20.6-TT-MBp
	
	1.0
	

	3
	n258, n260
	
	
	20.6-TT-MBp
	
	1.0
	

	4
	n258, n261
	
	
	
	22.4-TT-MBp
	1.0
	

	5
	n260, n261
	
	
	
	
	0.0
	No relaxation factor allowed

	6
	n257, n258, n260
	22.4-TT-MBp
	
	20.6-TT-MBp
	
	1.7
	

	7
	n257, n258, n261
	22.4-TT-MBp
	
	
	22.4-TT-MBp
	1.7
	

	8
	n257, n260, n261
	22.4-TT-MBp
	
	20.6-TT-MBp
	22.4-TT-MBp
	0.5
	

	9
	n258, n260, n261
	
	
	20.6-TT-MBp
	22.4-TT-MBp
	1.5
	

	10
	n257, n258, n260, n261
	22.4-TT-MBp
	
	20.6-TT-MBp
	22.4-TT-MBp
	1.7
	

	Note 1:	MBp is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:	Max allowed sum of MBp over all supported FR2 bands as defined in clause 6.2.1.1.3.3



Table 6.2A.1.1.1.5-3b: Test Tolerance (Max TRP for Power class 3) (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.65 dB
	2.77 dB



Table 6.2A.1.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30cm
	2.87 dB
	2.87 dB



Table 6.2A.1.1.1.5-4: Intra-band Contiguous CA UE maximum output test requirements for power class 4
	UL CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257D
	23+TT
	43
	34-TT

	CA_n257G
	23+TT
	43
	34-TT

	CA_n260B
	23+TT
	43
	31-TT

	CA_n260D
	23+TT
	43
	31-TT

	CA_n260G
	23+TT
	43
	31-TT

	CA_n260O
	23+TT
	43
	31-TT

	CA_n261B
	23+TT
	43
	34-TT

	CA_n261D
	23+TT
	43
	34-TT

	CA_n261G
	23+TT
	43
	34-TT

	CA_n261O
	23+TT
	43
	34-TT
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Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
· Test Procedures for EIRP beam peak Extreme Conditions are FFS.
6.2A.1.1.2.1	Test purpose
To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth for CA under the deployment scenarios where additional requirements are specified.
6.2A.1.1.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
6.2A.1.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.1.2.4	Test description
Same as in clause 6.2A.1.1.1.4 with following exceptions:
-	Instead of Table 6.2A.1.1.1.4.1-1 use Table 6.2A.1.1.2.4-1.
-	Instead of Table 6.2A.1.1.1.5-1 use Table 6.2A.1.1.2.5-1.
Table 6.2A.1.1.2.4-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH (NOTE 2)

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated BW (≤ 400 MHz aggregated channel bandwidth)

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 4)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	100
	-
	DFT-s-OFDM QPSK
	Inner Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	100
	
	-
	-

	
	SCC/CC3
	100
	
	-
	-

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test environment for UE Max TRP is normal only.
NOTE 3:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 4:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 6:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: “The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier”.



6.2A.1.1.2.5	Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.2.5-1.
Table 6.2A.1.1.2.5-1: UE maximum output test requirements for power class 3
	CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257H
	23+TT
	43
	22.4-TT

	CA_n260H
	23+TT
	43
	20.6-TT



Table 6.2A.1.1.2.5-1a: Test Tolerance (Max TRP for Power class 3) (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.65 dB
	2.77 dB



Table 6.2A.1.1.2.5-1b: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.87 dB
	2.87 dB



[bookmark: _Toc21026415][bookmark: _Toc27743669][bookmark: _Toc36196813][bookmark: _Toc36197505][bookmark: _Toc43898170][bookmark: _Toc52550661][bookmark: _Toc58952376][bookmark: _Toc68098116][bookmark: _Toc68098389][bookmark: _Toc68360519][bookmark: _Toc76557587][bookmark: _Toc84435479][bookmark: _Toc92802649]6.2A.1.1.3	UE maximum output power - EIRP and TRP for CA (4UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
· Test Procedures for EIRP beam peak Extreme Conditions are FFS.
6.2A.1.1.3.1	Test purpose
To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth for CA under the deployment scenarios where additional requirements are specified.
6.2A.1.1.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.2A.1.1.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.1.3.4	Test description
Same as in clause 6.2A.1.1.1.4 with following exceptions:
-	Instead of Table 6.2A.1.1.1.4.1-1 use Table 6.2A.1.1.3.4-1.
-	Instead of Table 6.2A.1.1.1.5-1 use Table 6.2A.1.1.3.5-1.
Table 6.2A.1.1.3.4-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH (NOTE 2)

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes, and PCC and SCC are mapped onto physical frequencies according to Table 6.1-2
	Low and High range

	Test CC Combination setting (cumulative aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated BW (≤ 400 MHz aggregated channel bandwidth)

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 4)
	ChBw
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	100
	-
	DFT-s-OFDM QPSK
	Inner Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	100
	
	-
	-

	
	SCC/CC3
	100
	
	-
	-

	
	SCC/CC4
	100
	
	-
	-

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test environment for UE Max TRP is normal only.
NOTE 3:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 4:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 6:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: “The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier”.



6.2A.1.1.3.5	Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.3.5-1.
Table 6.2A.1.1.3.5-1: UE maximum output test requirements for power class 3
	CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257I
	23+TT
	43
	22.4-TT

	CA_n260I
	23+TT
	43
	20.6-TT



Table 6.2A.1.1.3.5-1a: Test Tolerance (Max TRP for Power class 3) (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.65 dB
	2.77 dB



Table 6.2A.1.1.3.5-1b: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	2.87 dB
	2.87 dB



[bookmark: _Toc68098117][bookmark: _Toc68098390][bookmark: _Toc68360520][bookmark: _Toc76557588][bookmark: _Toc84435480][bookmark: _Toc92802650][bookmark: _Toc21026416][bookmark: _Toc27743670][bookmark: _Toc36196814][bookmark: _Toc36197506][bookmark: _Toc43898171][bookmark: _Toc52550662][bookmark: _Toc58952377]6.2A.1.1.4	UE maximum output power - EIRP and TRP for CA (5UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, 3 and 4.
· Test Procedures for EIRP beam peak Extreme Conditions are FFS.
· Test Tolerances in the Test Requirement are FFS.
6.2A.1.1.4.1	Test purpose
To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.
An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.
6.2A.1.1.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
NOTE: This test case can’t be performed due to lack of appropriate test points.
6.2A.1.1.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.1.4.4	Test description
Same as in clause 6.2A.1.1.1.4 with following exceptions:
-	Instead of Table 6.2A.1.1.1.4.1-1 use Table 6.2A.1.1.4.4-1.
-	Instead of Table 6.2A.1.1.1.5-1 use Table 6.2A.1.1.4.5-1.
Table 6.2A.1.1.4.4-1: Test Configuration Table
NOTE:	No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
6.2A.1.1.4.5	Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.4.5-1.
Table 6.2A.1.1.4.5-1: UE maximum output test requirements for power class 3
	CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257J
	23+TT
	43
	22.4-TT



Table 6.2A.1.1.4.5-1a: Test Tolerance (Max TRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.2A.1.1.4.5-1b: Test Tolerance (Min peak EIRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



[bookmark: _Toc68098118][bookmark: _Toc68098391][bookmark: _Toc68360521][bookmark: _Toc76557589][bookmark: _Toc84435481][bookmark: _Toc92802651]6.2A.1.1.5	UE maximum output power - EIRP and TRP for CA (6UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, 3 and 4.
· Test Procedures for EIRP beam peak Extreme Conditions are FFS.
· Test Tolerances in the Test Requirement are FFS.
6.2A.1.1.5.1	Test purpose
To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.
An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.
6.2A.1.1.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
NOTE:	This test case can’t be performed due to lack of appropriate test points.
6.2A.1.1.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.1.5.4	Test description
Same as in clause 6.2A.1.1.1.4 with following exceptions:
-	Instead of Table 6.2A.1.1.1.4.1-1 use Table 6.2A.1.1.5.4-1.
-	Instead of Table 6.2A.1.1.1.5-1 use Table 6.2A.1.1.5.5-1.
Table 6.2A.1.1.5.4-1: Test Configuration Table
NOTE:	No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
6.2A.1.1.5.5	Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.5.5-1.
Table 6.2A.1.1.5.5-1: UE maximum output test requirements for power class 3
	CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257K
	23+TT
	43
	22.4-TT

	CA_n260K
	23+TT
	43
	20.6-TT

	CA_n261K
	23+TT
	43
	22.4-TT



Table 6.2A.1.1.5.5-1a: Test Tolerance (Max TRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.2A.1.1.5.5-1b: Test Tolerance (Min peak EIRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



[bookmark: _Toc68098119][bookmark: _Toc68098392][bookmark: _Toc68360522][bookmark: _Toc76557590][bookmark: _Toc84435482][bookmark: _Toc92802652]6.2A.1.1.6	UE maximum output power - EIRP and TRP for CA (7UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, 3 and 4.
· Test Procedures for EIRP beam peak Extreme Conditions are FFS.
· Test Tolerances in the Test Requirement are FFS.
6.2A.1.1.6.1	Test purpose
To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.
An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.
6.2A.1.1.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
NOTE:	This test case can’t be performed due to lack of appropriate test points.
[bookmark: _Hlk92802032]6.2A.1.1.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.1.6.4	Test description
Same as in clause 6.2A.1.1.1.4 with following exceptions:
-	Instead of Table 6.2A.1.1.1.4.1-1 use Table 6.2A.1.1.6.4-1.
-	Instead of Table 6.2A.1.1.1.5-1 use Table 6.2A.1.1.6.5-1.
Table 6.2A.1.1.6.4-1: Test Configuration Table
NOTE:	No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
6.2A.1.1.6.5	Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.6.5-1.
Table 6.2A.1.1.6.5-1: UE maximum output test requirements for power class 3
	CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257L
	23+TT
	43
	22.4-TT

	CA_n260L
	23+TT
	43
	20.6-TT

	CA_n261L
	23+TT
	43
	22.4-TT



Table 6.2A.1.1.6.5-1a: Test Tolerance (Max TRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.2A.1.1.6.5-1b: Test Tolerance (Min peak EIRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



[bookmark: _Toc68098120][bookmark: _Toc68098393][bookmark: _Toc68360523][bookmark: _Toc76557591][bookmark: _Toc84435483][bookmark: _Toc92802653]6.2A.1.1.7	UE maximum output power - EIRP and TRP for CA (8UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, 3 and 4.
· Test Procedures for EIRP beam peak Extreme Conditions are FFS.
· Test Tolerances in the Test Requirement are FFS.
6.2A.1.1.7.1	Test purpose
To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.
An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.
6.2A.1.1.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
NOTE:	This test case can’t be performed due to lack of appropriate test points.
6.2A.1.1.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.1.7.4	Test description
Same as in clause 6.2A.1.1.1.4 with following exceptions:
-	Instead of Table 6.2A.1.1.1.4.1-1 use Table 6.2A.1.1.7.4-1.
-	Instead of clause 6.2A.1.1.1.4.3 use clause 6.2A.1.1.7.4.3.
-	Instead of Table 6.2A.1.1.1.5-1 use Table 6.2A.1.1.7.5-1.
Table 6.2A.1.1.7.4-1: Test Configuration Table
NOTE:	No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
6.2A.1.1.7.5	Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.7.5-1.
Table 6.2A.1.1.7.5-1: UE maximum output test requirements for power class 3
	CA configuration
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	CA_n257M
	23+TT
	43
	22.4-TT

	CA_n260M
	23+TT
	43
	20.6-TT

	CA_n261M
	23+TT
	43
	22.4-TT



Table 6.2A.1.1.7.5-1a: Test Tolerance (Max TRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.2A.1.1.7.5-1b: Test Tolerance (Min peak EIRP for Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



[bookmark: _Toc68098121][bookmark: _Toc68098394][bookmark: _Toc68360524][bookmark: _Toc76557592][bookmark: _Toc84435484][bookmark: _Toc92802654]6.2A.1.2	UE maximum output power - Spherical coverage
[bookmark: _Toc21026417][bookmark: _Toc27743671][bookmark: _Toc36196815][bookmark: _Toc36197507][bookmark: _Toc43898172][bookmark: _Toc52550663][bookmark: _Toc58952378][bookmark: _Toc68098122][bookmark: _Toc68098395][bookmark: _Toc68360525][bookmark: _Toc76557593][bookmark: _Toc84435485][bookmark: _Toc92802655]6.2A.1.2.1	UE maximum output power - Spherical coverage for CA (2UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.2A.1.2.1.1	Test purpose
To verify that the spatial coverage of the UE for CA in expected directions is acceptable.
6.2A.1.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
6.2A.1.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0. 
6.2A.1.2.1.4	Test description
6.2A.1.2.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2A.1.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2A.1.2.1.4.1-1: Intra-band Contiguous CA Test Configuration Table (single CC requirement)
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated BW (≤ 400 MHz aggregated channel bandwidth)

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 4)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	100
	-
	DFT-s-OFDM QPSK
	Inner Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	100
	
	-
	-

	2
	PCC/CC1
	200
	
	DFT-s-OFDM QPSK
	Inner Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	200
	
	-
	-

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: “The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier”.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals for PCC are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.2A.1.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2A.1.2.1.4.3
6.2A.1.2.1.4.2	Test procedure
1.	Configure PCC and SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA testing. Message contents are defined in clause 6.2A.1.2.1.4.3.
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
4.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2A.1.2.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2A.1.2.1.4.3.
5.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
6.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	Through its beam correspondence procedure, DUT refines its TX beam toward that direction depending on DUT’s beam correspondence capability which shall match OEM declaration: 
7a 	If the DUT’s beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping is supported, then DUT autonomously chooses the corresponding TX beam for PUSCH transmission using downlink reference signals to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping;
7b 	If the DUT’s beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping is not present, then DUT chooses the TX beam for PUSCH transmission which is based on beam correspondence with relying on both DL measurements on downlink reference signals and network-assisted uplink beam sweeping:
7b.1) DUT uses downlink reference signals to select proper RX beam and uses autonomous beam correspondence to select the TX beam. 
7b.2) SS configures M=8 SRS resources to DUT, with the field spatialRelationInfo omitted and the field usage set as ‘beamManagement’. In case DUT supports less than 8 SRS resources, SS configures the number of SRS resources according to the maximum number of SRS resources indicated by UE capability signalling. Additionally, for codebook based PUSCH transmission, SS configures a semi-persistent SRS resource set with the field usage as 'codebook'. 
7b.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-resources configured by SS. 
7b.4) Based on measurement of the received beamManagement SRS, SS chooses the best SRS beam and, if needed, updates the spatial relation information between the semi-persistent codebook SRS resources and the SS selected beamManagement SRS resource in the activation MAC CE of the semi-persistent SRS resource. The SS indicates in the SRS Resource Indicator (SRI) field in the scheduling grant for PUSCH, if present, the SRS resource within the semi-persistent SRS resource set whose spatial relation is linked to the best detected SRS beam. 
7b.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.
8.	Measure UE EIRP value for each grid point according to the EIRP spherical coverage procedure defined in Annex K.1.5.0, and obtain a cumulative distribution function (CDF) of all EIRP dBm values. Alternatively, UE EIRP measurement for each grid point could be done according to Tx Fast spherical coverage procedure defined in Annex K.1.5.1. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the best beam to use. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
9.	Identify the EIRP dBm value corresponding to %-tile (UE power class dependent) value in the applicable test requirement table in section 6.2A.1.2.1.5..
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2A.1.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.2A.1.2.1.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table 6.2A.1.2.1.5-1 to Table 6.2A.1.2.1.5-4.
Table 6.2A.1.2.1.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	CA_n257D
	32.0-TT

	CA_n257G
	32.0-TT

	CA_n260D
	30.0-TT

	CA_n260G
	30.0-TT

	CA_n260O
	30.0-TT

	CA_n261D
	32.0-TT

	CA_n261G
	32.0-TT

	CA_n261O
	32.0-TT



Table 6.2A.1.2.1.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	CA_n257D
	18.0-TT

	CA_n257G
	18.0-TT

	CA_n261D
	18.0-TT

	CA_n261G
	18.0-TT

	CA_n261O
	18.0-TT



Table 6.2A.1.2.1.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single band UE or multiband UE declaring MBs = 0 in all FR2 bands
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	CA_n257D
	11.5-TT

	CA_n257G
	11.5-TT

	CA_n260D
	8-TT

	CA_n260G
	8-TT

	CA_n260O
	8-TT

	CA_n261D
	11.5-TT

	CA_n261G
	11.5-TT

	CA_n261O
	11.5-TT



Table 6.2A.1.2.1.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any FR2 band
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBs, ∑MBs (dB)
(Note 3)
	Comments

	
	
	CA_n257D/G
	CA_n258
	CA_n260D/G/O
	CA_n261D/G/O
	
	

	1
	n257, n258
	11.5-TT-MBs
	
	
	
	1.25
	

	2
	n257, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	3
	n258, n260
	
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	4
	n258, n261
	
	
	
	11.5-TT-MBs
	1.25
	

	5
	n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	0.75
	No relaxation allowed for n260

	6
	n257, n258, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	7
	n257, n258, n261
	11.5-TT-MBs
	
	
	11.5-TT-MBs
	1.75
	

	8
	n257, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	9
	n258, n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	10
	n257, n258, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	Note 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3



Table 6.2A.1.2.1.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	CA_n257D
	25-TT

	CA_n257G
	25-TT

	CA_n260D
	19-TT

	CA_n260G
	19-TT

	CA_n260O
	19-TT

	CA_n261D
	25-TT

	CA_n261G
	25-TT

	CA_n261O
	25-TT



Table 6.2A.1.2.1.5-5: Test Tolerance (Spherical coverage) (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	2.58 dB
	2.58 dB



[bookmark: _Toc21026418][bookmark: _Toc27743672][bookmark: _Toc36196816][bookmark: _Toc36197508][bookmark: _Toc43898173][bookmark: _Toc52550664][bookmark: _Toc58952379][bookmark: _Toc68098123][bookmark: _Toc68098396][bookmark: _Toc68360526][bookmark: _Toc76557594][bookmark: _Toc84435486][bookmark: _Toc92802656]6.2A.1.2.2	UE maximum output power - Spherical coverage for CA (3UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.2A.1.2.2.1	Test purpose
To verify that the spatial coverage of the UE for CA in expected directions is acceptable.
6.2A.1.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
6.2A.1.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0. 
6.2A.1.2.2.4	Test description
Same as in clause 6.2A.1.2.1.4 with following exceptions:
-	Instead of Table 6.2A.1.2.1.4.1-1 use Table 6.2A.1.2.2.4-1.
-	Instead of Table 6.2A.1.2.1.5-1 to 5 use Table 6.2A.1.2.2.5-1 to 5.
Table 6.2A.1.2.2.4-1: Intra-band Contiguous CA Test Configuration Table (single CC requirement)
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated BW (≤ 400 MHz aggregated channel bandwidth)

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 4)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	100
	-
	DFT-s-OFDM QPSK
	Inner Full

	
	SCC/CC2
	100
	
	-
	-

	
	SCC/CC3
	100
	
	-
	-

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: “The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier”.



6.2A.1.2.2.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table 6.2A.1.2.2.5-1 to Table 6.2A.1.2.2.5-4.
Table 6.2A.1.2.2.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	CA_n257H
	32.0-TT

	CA_n260H
	30.0-TT

	CA_n260P
	30.0-TT

	CA_n261H
	32.0-TT

	CA_n261P
	32.0-TT



Table 6.2A.1.2.2.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	CA_n257H
	18.0-TT

	CA_n261H
	18.0-TT

	CA_n261P
	18.0-TT



Table 6.2A.1.2.2.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single band UE or multiband UE declaring MBs = 0 in all FR2 bands
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	CA_n257H
	11.5-TT

	CA_n260H
	8-TT

	CA_n260P
	8-TT

	CA_n261H
	11.5-TT

	CA_n261P
	11.5-TT



Table 6.2A.1.2.2.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any FR2 band
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBs, ∑MBs (dB)
(Note 3)
	Comments

	
	
	CA_n257H
	CA_n258
	CA_n260H/P
	CA_n261H/P
	
	

	1
	n257, n258
	11.5-TT-MBs
	
	
	
	1.25
	

	2
	n257, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	3
	n258, n260
	
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	4
	n258, n261
	
	
	
	11.5-TT-MBs
	1.25
	

	5
	n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	0.75
	No relaxation allowed for n260

	6
	n257, n258, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	7
	n257, n258, n261
	11.5-TT-MBs
	
	
	11.5-TT-MBs
	1.75
	

	8
	n257, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	9
	n258, n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	10
	n257, n258, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	Note 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3



Table 6.2A.1.2.2.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	CA_n257H
	25-TT

	CA_n260H
	19-TT

	CA_n260P
	19-TT

	CA_n261H
	25-TT

	CA_n261P
	25-TT



Table 6.2A.1.2.2.5-5: Test Tolerance (Spherical coverage) (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	2.58 dB
	2.58 dB



[bookmark: _Toc21026419][bookmark: _Toc27743673][bookmark: _Toc36196817][bookmark: _Toc36197509][bookmark: _Toc43898174][bookmark: _Toc52550665][bookmark: _Toc58952380][bookmark: _Toc68098124][bookmark: _Toc68098397][bookmark: _Toc68360527][bookmark: _Toc76557595][bookmark: _Toc84435487][bookmark: _Toc92802657]6.2A.1.2.3	UE maximum output power - Spherical coverage for CA (4UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.2A.1.2.3.1	Test purpose
To verify that the spatial coverage of the UE for CA in expected directions is acceptable.
6.2A.1.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.2A.1.2.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0. 
6.2A.1.2.3.4	Test description
Same as in clause 6.2A.1.2.1.4 with following exceptions:
-	Instead of Table 6.2A.1.2.1.4.1-1 use Table 6.2A.1.2.3.4-1.
-	Instead of Table 6.2A.1.2.1.5-1 to 5 use Table 6.2A.1.2.3.5-1 to 5.
Table 6.2A.1.2.3.4-1: Intra-band Contiguous CA Test Configuration Table (single CC requirement)
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (cumulative aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated BW (≤ 400 MHz aggregated channel bandwidth)

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 4)
	ChBw
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	100
	-
	DFT-s-OFDM QPSK
	Inner Full

	
	SCC/CC2
	100
	
	-
	-

	
	SCC/CC3
	100
	
	-
	-

	
	SCC/CC4
	100
	
	-
	-

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: “The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier”.



6.2A.1.2.3.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table 6.2A.1.2.3.5-1 to Table 6.2A.1.2.3.5-4.
Table 6.2A.1.2.3.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	CA_n257I
	32.0-TT

	CA_n260I
	30.0-TT

	CA_n260Q
	30.0-TT

	CA_n261I
	32.0-TT

	CA_n261Q
	32.0-TT



Table 6.2A.1.2.3.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	CA_n257I
	32.0-TT

	CA_n261I
	32.0-TT

	CA_n261Q
	32.0-TT



Table 6.2A.1.2.3.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single band UE or multiband UE declaring MBs = 0 in all FR2 bands
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	CA_n257I
	11.5-TT

	CA_n260I
	8-TT

	CA_n260Q
	8-TT

	CA_n261I
	11.5-TT

	CA_n261Q
	11.5-TT



Table 6.2A.1.2.3.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any FR2 band
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBs, ∑MBs (dB)
(Note 3)
	Comments

	
	
	CA_n257I
	CA_n258
	CA_n260I/Q
	CA_n261I/Q
	
	

	1
	n257, n258
	11.5-TT-MBs
	
	
	
	1.25
	

	2
	n257, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	3
	n258, n260
	
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	4
	n258, n261
	
	
	
	11.5-TT-MBs
	1.25
	

	5
	n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	0.75
	No relaxation allowed for n260

	6
	n257, n258, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	7
	n257, n258, n261
	11.5-TT-MBs
	
	
	11.5-TT-MBs
	1.75
	

	8
	n257, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	9
	n258, n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	10
	n257, n258, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	Note 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3



Table 6.2A.1.2.3.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	CA_n257I
	25-TT

	CA_n260I
	19-TT

	CA_n260Q
	19-TT

	CA_n261I
	25-TT

	CA_n261Q
	25-TT



Table 6.2A.1.2.3.5-5: Test Tolerance (Spherical coverage) (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	2.58 dB
	2.58 dB
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Test configuration table is TBD.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.2A.1.2.4.1	Test purpose
To verify that the spatial coverage of the UE for CA in expected directions is acceptable.
6.2A.1.2.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
6.2A.1.2.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0. 
6.2A.1.2.4.4	Test description
Same as in clause 6.2A.1.2.1.4 with following exceptions:
-	Instead of Table 6.2A.1.2.1.4.1-1 use Table 6.2A.1.2.4.4-1.
-	Instead of Table 6.2A.1.2.1.5-1 to 5 use Table 6.2A.1.2.4.5-1 to 5.
Table 6.2A.1.2.4.4-1: Test Configuration Table
FFS
6.2A.1.2.4.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table 6.2A.1.2.4.5-1 to Table 6.2A.1.2.4.5-4.
Table 6.2A.1.2.4.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	CA_n257J
	32.0-TT

	CA_n260J
	30.0-TT

	CA_n261J
	32.0-TT



Table 6.2A.1.2.4.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	CA_n257J
	18.0-TT

	CA_n261J
	18.0-TT



Table 6.2A.1.2.4.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single band UE or multiband UE declaring MBs = 0 in all FR2 bands
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	CA_n257J
	11.5-TT

	CA_n260J
	8-TT

	CA_n261J
	11.5-TT



Table 6.2A.1.2.4.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any FR2 band
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBs, ∑MBs (dB)
(Note 3)
	Comments

	
	
	CA_n257J
	CA_n258
	CA_n260J
	CA_n261J
	
	

	1
	n257, n258
	11.5-TT-MBs
	
	
	
	1.25
	

	2
	n257, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	3
	n258, n260
	
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	4
	n258, n261
	
	
	
	11.5-TT-MBs
	1.25
	

	5
	n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	0.75
	No relaxation allowed for n260

	6
	n257, n258, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	7
	n257, n258, n261
	11.5-TT-MBs
	
	
	11.5-TT-MBs
	1.75
	

	8
	n257, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	9
	n258, n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	10
	n257, n258, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	Note 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3



Table 6.2A.1.2.4.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	CA_n257J
	25-TT

	CA_n260J
	19-TT

	CA_n261J
	25-TT



Table 6.2A.1.2.4.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW ≤ 800MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc27743675][bookmark: _Toc36196819][bookmark: _Toc36197511][bookmark: _Toc43898176][bookmark: _Toc52550667][bookmark: _Toc58952382][bookmark: _Toc68098126][bookmark: _Toc68098399][bookmark: _Toc68360529][bookmark: _Toc76557597][bookmark: _Toc84435489][bookmark: _Toc92802659]6.2A.1.2.5	UE maximum output power - Spherical coverage for CA (6UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Test configuration table is TBD.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.2A.1.2.5.1	Test purpose
To verify that the spatial coverage of the UE for CA in expected directions is acceptable.
6.2A.1.2.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
6.2A.1.2.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0. 
6.2A.1.2.5.4	Test description
Same as in clause 6.2A.1.2.1.4 with following exceptions:
-	Instead of Table 6.2A.1.2.1.4.1-1 use Table 6.2A.1.2.5.4-1.
-	Instead of Table 6.2A.1.2.1.5-1 to 5 use Table 6.2A.1.2.5.5-1 to 5.
Table 6.2A.1.2.5.4-1: Test Configuration Table
FFS
6.2A.1.2.5.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table 6.2A.1.2.5.5-1 to Table 6.2A.1.2.5.5-4.
Table 6.2A.1.2.5.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	CA_n257K
	32.0-TT

	CA_n260K
	30.0-TT

	CA_n261K
	32.0-TT



Table 6.2A.1.2.5.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	CA_n257K
	18.0-TT

	CA_n261K
	18.0-TT



Table 6.2A.1.2.5.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single band UE or multiband UE declaring MBs = 0 in all FR2 bands
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	CA_n257K
	11.5-TT

	CA_n260K
	8-TT

	CA_n261K
	11.5-TT



Table 6.2A.1.2.5.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any FR2 band
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBs, ∑MBs (dB)
(Note 3)
	Comments

	
	
	CA_n257J
	CA_n258
	CA_n260J
	CA_n261J
	
	

	1
	n257, n258
	11.5-TT-MBs
	
	
	
	1.25
	

	2
	n257, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	3
	n258, n260
	
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	4
	n258, n261
	
	
	
	11.5-TT-MBs
	1.25
	

	5
	n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	0.75
	No relaxation allowed for n260

	6
	n257, n258, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	7
	n257, n258, n261
	11.5-TT-MBs
	
	
	11.5-TT-MBs
	1.75
	

	8
	n257, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	9
	n258, n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	10
	n257, n258, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	Note 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3



Table 6.2A.1.2.5.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	CA_n257K
	25-TT

	CA_n260K
	19-TT

	CA_n261K
	25-TT



Table 6.2A.1.2.5.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW ≤ 800MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc27743676][bookmark: _Toc36196820][bookmark: _Toc36197512][bookmark: _Toc43898177][bookmark: _Toc52550668][bookmark: _Toc58952383][bookmark: _Toc68098127][bookmark: _Toc68098400][bookmark: _Toc68360530][bookmark: _Toc76557598][bookmark: _Toc84435490][bookmark: _Toc92802660]6.2A.1.2.6	UE maximum output power - Spherical coverage for CA (7UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Test configuration table is TBD.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.2A.1.2.6.1	Test purpose
To verify that the spatial coverage of the UE for CA in expected directions is acceptable.
6.2A.1.2.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
6.2A.1.2.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0. 
6.2A.1.2.6.4	Test description
Same as in clause 6.2A.1.2.1.4 with following exceptions:
-	Instead of Table 6.2A.1.2.1.4.1-1 use Table 6.2A.1.2.6.4-1.
-	Instead of Table 6.2A.1.2.1.5-1 to Table 6.2A.1.2.1.5-5 use Table 6.2A.1.2.6.5-1 to Table 6.2A.1.2.6.5-5.
Table 6.2A.1.2.6.4-1: Test Configuration Table
FFS
6.2A.1.2.6.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table 6.2A.1.2.6.5-1 to Table 6.2A.1.2.6.5-4.
Table 6.2A.1.2.6.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	CA_n257L
	32.0-TT

	CA_n260L
	30.0-TT

	CA_n261L
	32.0-TT



Table 6.2A.1.2.6.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	CA_n257L
	18.0-TT

	CA_n261L
	18.0-TT



Table 6.2A.1.2.6.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single band UE or multiband UE declaring MBs = 0 in all FR2 bands

	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	CA_n260L
	8-TT

	CA_n261L
	11.5-TT



Table 6.2A.1.2.6.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any FR2 band
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBs, ∑MBs (dB)
(Note 3)
	Comments

	
	
	CA_n257L
	CA_n258
	CA_n260L
	CA_n261L
	
	

	1
	n257, n258
	11.5-TT-MBs
	
	
	
	1.25
	

	2
	n257, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	3
	n258, n260
	
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	4
	n258, n261
	
	
	
	11.5-TT-MBs
	1.25
	

	5
	n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	0.75
	No relaxation allowed for n260

	6
	n257, n258, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	7
	n257, n258, n261
	11.5-TT-MBs
	
	
	11.5-TT-MBs
	1.75
	

	8
	n257, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	9
	n258, n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	10
	n257, n258, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	Note 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3



Table 6.2A.1.2.6.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	CA_n257L
	25-TT

	CA_n260L
	19-TT

	CA_n261L
	25-TT



Table 6.2A.1.2.6.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW ≤ 800MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	FFS
	FFS
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Test configuration table is TBD.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.2A.1.2.7.1	Test purpose
To verify that the spatial coverage of the UE for CA in expected directions is acceptable.
6.2A.1.2.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
6.2A.1.2.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.1.0. 
6.2A.1.2.7.4	Test description
Same as in clause 6.2A.1.2.1.4 with following exceptions:
-	Instead of Table 6.2A.1.2.1.4.1-1 use Table 6.2A.1.2.7.4-1.
-	Instead of Table 6.2A.1.2.1.5-1 to Table 6.2A.1.2.1.5-5 use Table 6.2A.1.2.7.5-1 to Table 6.2A.1.2.7.5-5.
Table 6.2A.1.2.7.4-1: Test Configuration Table
FFS
6.2A.1.2.7.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table 6.2A.1.2.7.5-1 to Table 6.2A.1.2.7.5-4.
Table 6.2A.1.2.7.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	CA_n257M
	32.0-TT

	CA_n260M
	30.0-TT

	CA_n261M
	32.0-TT



Table 6.2A.1.2.7.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	CA_n257M
	18.0-TT

	CA_n261M
	18.0-TT



Table 6.2A.1.2.7.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single band UE or multiband UE declaring MBs = 0 in all FR2 bands
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	CA_n257M
	11.5-TT

	CA_n260M
	8-TT

	CA_n261M
	11.5-TT



Table 6.2A.1.2.7.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any FR2 band
	ID
	Supported FR2 bands set
	Test requirement (dB)
(Note 1)
	Maximum sum of MBs, ∑MBs (dB)
(Note 3)
	Comments

	
	
	CA_n257M
	CA_n258
	CA_n260M
	CA_n261M
	
	

	1
	n257, n258
	11.5-TT-MBs
	
	
	
	1.25
	

	2
	n257, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	3
	n258, n260
	
	
	8-TT-MBs
	
	0.75
	Maximum 0.4 dB relaxation allowed for n260

	4
	n258, n261
	
	
	
	11.5-TT-MBs
	1.25
	

	5
	n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	0.75
	No relaxation allowed for n260

	6
	n257, n258, n260
	11.5-TT-MBs
	
	8-TT-MBs
	
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	7
	n257, n258, n261
	11.5-TT-MBs
	
	
	11.5-TT-MBs
	1.75
	

	8
	n257, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	9
	n258, n260, n261
	
	
	8-TT-MBs
	11.5-TT-MBs
	1.25
	Maximum 0.4 dB relaxation allowed for n260

	10
	n257, n258, n260, n261
	11.5-TT-MBs
	
	8-TT-MBs
	11.5-TT-MBs
	1.75
	Maximum 0.4 dB relaxation allowed for n260

	Note 1:	MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:	Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3



Table 6.2A.1.2.7.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	CA_n257M
	25-TT

	CA_n260M
	19-TT

	CA_n261M
	25-TT



Table 6.2A.1.2.7.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW ≤ 800MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	FFS
	FFS
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The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA. In CA operation, the UE may reduce its maximum output power due to higher order modulations and transmit bandwidth configurations. This Maximum Power Reduction (MPR) is defined in subclauses below. 
When the maximum output power of a UE is modified by MPR, the power limits specified in subclause 6.2A.4.0 apply.
The requirements in the following subclauses are only applicable to the following CA configurations:
-	intra-band contiguous uplink CA, with the aggregated channel bandwidth up to 800 MHz.
-	intra-band non-contiguous uplink CA with UL frequency separation no greater than 1400 MHz, and no more than 3 sub-blocks. A sub-block may consist of single CC or multiple contiguous CCs.
-	In case the CA configuration consists of a single UL CC, MPR for contiguous UL CA applies and where necessary, BWchannel shall be used as BWchannel_CA.
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For power class 1, MPR for intra-band contiguous UL CA with contiguous allocations within the cumulative aggregated bandwidth is defined as:
MPRC_CA = max(MPRWT_C_CA, MPRnarrow)
Where,
MPRnarrow = 14.4 dB, when BWalloc,RB is less than or equal to 1.44 MHz, MPRnarrow = 10 dB, when 1.44 MHz < BWalloc,RB ≤ 10.8 MHz, where BWalloc,RB is the bandwidth of the RB allocation size.
MPRWT_C_CA is the maximum power reduction due to modulation orders, transmit bandwidth configurations, and waveform types. MPRWT_C_CA is defined in Table 6.2A.2.0.2-1. 
Table 6.2A.2.0.2-1: Maximum power reduction (MPRWT_C_CA) for UE power class 1
	Waveform Type
	Cumulative aggregated channel bandwidth 

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	7.7
	8.2
	≤ 8.7

	
	QPSK
	≤ 6.5
	8.7
	9.7
	≤ 9.7

	
	16 QAM
	≤ 6.5
	8.7
	9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	10.7
	11.2
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 6.5
	8.7
	8.7
	≤ 9.7

	
	16 QAM
	≤ 6.5
	8.7
	8.7
	≤ 9.7

	
	64 QAM
	≤ 9.0
	10.7
	11.2
	≤ 11.7

	NOTE 1:	Void.



In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs, and whose cumulative aggregated BW  400 MHz, MPRWT_C_CA shall be derived instead as MAX(MPR1, MPR2), where: 
	MPR1 shall be determined from Table 6.2.2.3.1-1 if CABW  200 MHz, from Table 6.2.2.3.1-2 if CABW > 200 MHz. 
	MPR2 shall be determined from Table 6.2.2.3.1-1 if UL BWchannel_CA  200 MHz, from Table 6.2.2.3.1-2 if UL BWchannel_CA > 200 MHz.
and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB allocations in Table 6.2.2.3.1-1 and Table 6.2.2.3.1-2:
	NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 
	LCRB shall be chosen as BWalloc,RB
	RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
	RBstart_allocatedCC is the index of the first allocated RB in the CC with allocation
	NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation
When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the largest MPRC_CA.
For intra-band contiguous UL CA with non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A + 14.4) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of allocated UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth assuming lowest SCS among all configured CCs

For intra-band non-contiguous UL CA, the following rule for MPR applies:
MPR = max(MPRNC_CA, -10*A +  14.4)
Where:
MPRNC_CA is derived from table 6.2A.2.0.2-2
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of allocated UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth assuming lowest SCS among all configured CCs
Table 6.2A.2.0.2-2: MPRNC_CA for UE power class 1
	Waveform Type
	Cumulative aggregated channel bandwidth (CABW)

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 6
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	QPSK
	≤ 7
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 7
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7



When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the largest MPRC_CA.
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For power class 2, MPR specified in sub-clause 6.2A.2.0.4 applies. 
Table 6.2A.2.0.3-1: (Void)
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For power class 3, MPR for intra-band contiguous UL CA with contiguous allocations within the cumulative aggregated bandwidth is denoted as MPRC_CA and is defined in Table 6.2A.2.0.4-1.
Table 6.2A.2.0.4-1: Maximum power reduction (MPRC_CA) for UE power class 3
	
	Cumulative aggregated bandwidth configuration (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.0
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	QPSK
	≤ 5.0
	≤ 7.7
	≤ 8.2
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ 9.3
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ 8.0
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	NOTE 1:	void.



In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs, and whose cumulative aggregated BW  400 MHz, MPRC_CA shall be derived instead as MAX(MPR1, MPR2), where: 
	MPR1 shall be determined from Table 6.2.2.3.3-1 if CABW  200 MHz, from Table 6.2.2.3.3-2 if CABW > 200 MHz. 
	MPR2 shall be determined from Table 6.2.2.3.3-1 if UL BWchannel_CA  200 MHz, from Table 6.2.2.3.3-2 if UL BWchannel_CA > 200 MHz. 
and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB allocations in Table 6.2.2.3.3-1 and Table 6.2.2.3.3-2:
	NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 
	LCRB shall be chosen as BWalloc,RB
	RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
	RBstart_allocatedCC is the index of the first allocated RB in the CC with allocation
	NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation
When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.
For intra-band contiguous UL CA with non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A +7.0) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of allocated UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth assuming lowest SCS among all configured CCs
For intra-band non-contiguous UL CA, the following rule for MPR applies:
MPR = max(MPRNC_CA, -8*A +10.0) 
Where:
MPRNC_CA is derived from table 6.2A.2. 0.4-2
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of allocated UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth assuming lowest SCS among all configured CCs
Table 6.2A.2.0.4-2: MPRNC_CA for UE power class 3
	
	Cumulative aggregated channel bandwidth (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	QPSK
	≤ 6
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.3
	≤ 9.8

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 6
	≤ 7.5
	≤ 8.0
	≤ 8.5

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7



When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the largest MPRNC_CA.
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For power class 4, MPR specified in sub-clause 6.2A.2.0.4 applies.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2A.2.
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Editor’s note: The following aspects are either missing or not yet determined:
-	The UPLF test mode is applicable to UEs Release 16 and forward. 
-	This test case is incomplete for Power classes 1, 2, 4 Release 15.
· For a transition period until RAN#99, the stability and repeatability of test procedure with PHR (variant b) for Rel-15 UEs is under evaluation.
-	Whether additional check is needed in the test procedure to ensure UE continues transmissions on the SCell is FFS
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
-	Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz and intra-band non-contiguous CA are TBD.
-	The test points for higher bandwidth classes with testability problem need an update to decrease the UL bandwidth until they become testable. 
-	Test points with more than 3 DL CCs for PC1, 2, 4 are pending removal as already done for PC3
-	Following aspects are pending RAN4
	Minimum requirements for cumulative aggregated bandwidth >=800MHz are within brackets
	
6.2A.2.1.1	Test purpose
The number of RB identified in 6.2.2.3 is based on meeting the requirements for the maximum power reduction (MPR) due to Cubic Metric (CM).
6.2A.2.1.2	Test applicability
The requirements of this test apply to all types of NR UE release 15 and forward supporting 2UL CA.
6.2A.2.1.3	Minimum conformance requirements
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2A.2.
6.2A.2.1.4	Test description
6.2A.2.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA configuration and subcarrier spacing, are shown in Table 6.2A.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2A.2.1.4.1-1: Intra-band Contiguous UL CA 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 4.3.1.2.3 for different CA bandwidth classes
	Refer to “Test frequency” column

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated channel bandwidth of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	CC & Mapping
(NOTE 2)
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (NOTE 1)

	Default Test Settings for a CA_nXB, CA_nXD, CA_nXG, CA_nXO Configuration

	1
	PCC/CC1
	Default
	Low
	-
	CP-OFDM 64QAM
	Outer_1RB_Left

	
	SCC/CC2
	
	Low
	
	-
	-

	2
	PCC/CC1
	
	High
	
	CP-OFDM 64QAM
	Outer_1RB_Right

	
	SCC/CC2
	
	High
	
	-
	-

	3
	PCC/CC1
	
	Low
	
	CP-OFDM 64QAM
	7@0

	
	SCC/CC2
	
	Low
	
	-
	-

	4
	PCC/CC1
	
	High
	
	CP-OFDM 64QAM
	7@NRB-7

	
	SCC/CC2
	
	High
	
	-
	-

	Default Test Settings for a CA_nX(D-G)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration

	1
	PCC/CC1
	Default
	Low
	-
	CP-OFDM 64QAM
	Outer_1RB_Left

	
	SCC1/CC2
	
	Low
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	Low
	
	N/A
	N/A

	
	SCC3/CC4
	
	Low
	
	N/A
	N/A

	2
	PCC/CC1
	
	High
	
	CP-OFDM 64QAM
	Outer_1RB_Right

	
	SCC1/CC2
	
	High
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	High
	
	N/A
	N/A

	
	SCC3/CC4
	
	High
	
	N/A
	N/A

	3
	PCC/CC1
	
	Low
	
	CP-OFDM 64QAM
	7@0

	
	SCC1/CC2
	
	Low
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	Low
	
	N/A
	N/A

	
	SCC3/CC4
	
	Low
	
	N/A
	N/A

	4
	PCC/CC1
	
	High
	
	CP-OFDM 64QAM
	7@NRB-7

	
	SCC1/CC2
	
	High
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	High
	
	N/A
	N/A

	
	SCC3/CC4
	
	High
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO Configuration

	1
	PCC/CC1
	Default
	Low
	-
	CP-OFDM 64QAM
	Outer_1RB_Left

	
	SCC1/CC2
	
	Low
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	Low
	
	N/A
	N/A

	
	SCC3/CC4
	
	Low
	
	N/A
	N/A

	
	SCC4/CC5
	
	Low
	
	N/A
	N/A

	2
	PCC/CC1
	
	High
	
	CP-OFDM 64QAM
	Outer_1RB_Right

	
	SCC1/CC2
	
	High
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	High
	
	N/A
	N/A

	
	SCC3/CC4
	
	High
	
	N/A
	N/A

	
	SCC4/CC5
	
	High
	
	N/A
	N/A

	3
	PCC/CC1
	
	Low
	
	CP-OFDM 64QAM
	7@0

	
	SCC1/CC2
	
	Low
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	Low
	
	N/A
	N/A

	
	SCC3/CC4
	
	Low
	
	N/A
	N/A

	
	SCC4/CC5
	
	Low
	
	N/A
	N/A

	4
	PCC/CC1
	
	High
	
	CP-OFDM 64QAM
	7@NRB-7

	
	SCC1/CC2
	
	High
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	High
	
	N/A
	N/A

	
	SCC3/CC4
	
	High
	
	N/A
	N/A

	
	SCC4/CC5
	
	High
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-I)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration

	1
	PCC/CC1
	Default
	Low
	-
	CP-OFDM 64QAM
	Outer_1RB_Left

	
	SCC1/CC2
	
	Low
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	Low
	
	N/A
	N/A

	
	SCC3/CC4
	
	Low
	
	N/A
	N/A

	
	SCC4/CC5
	
	Low
	
	N/A
	N/A

	
	SCC5/CC6
	
	Low
	
	N/A
	N/A

	2
	PCC/CC1
	
	High
	
	CP-OFDM 64QAM
	Outer_1RB_Right

	
	SCC1/CC2
	
	High
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	High
	
	N/A
	N/A

	
	SCC3/CC4
	
	High
	
	N/A
	N/A

	
	SCC4/CC5
	
	High
	
	N/A
	N/A

	
	SCC5/CC6
	
	High
	
	N/A
	N/A

	3
	PCC/CC1
	
	Low
	
	CP-OFDM 64QAM
	7@0

	
	SCC1/CC2
	
	Low
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	Low
	
	N/A
	N/A

	
	SCC3/CC4
	
	Low
	
	N/A
	N/A

	
	SCC4/CC5
	
	Low
	
	N/A
	N/A

	
	SCC5/CC6
	
	Low
	
	N/A
	N/A

	4
	PCC/CC1
	
	High
	
	CP-OFDM 64QAM
	7@NRB-7

	
	SCC1/CC2
	
	High
	
	-
	-

	
	Wgap
	
	Max Wgap
	
	N/A
	N/A

	
	SCC2/CC3
	
	High
	
	N/A
	N/A

	
	SCC3/CC4
	
	High
	
	N/A
	N/A

	
	SCC4/CC5
	
	High
	
	N/A
	N/A

	
	SCC5/CC6
	
	High
	
	N/A
	N/A

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-2.
NOTE 2:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].



Table 6.2A.2.1.4.1-2: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, single CC MPR requirement)
	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 4.3.1.2.3 for different CA bandwidth classes
	Low range, High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated channel bandwidth of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	CC & Mapping
(NOTE 2)
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	-
	-

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full_Region1

	
	SCC/CC2
	
	
	
	-
	-

	Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	-
	-

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	Inner_Full_Region1

	
	SCC/CC2
	
	
	
	-
	-

	3
	PCC/CC1
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full_Region1

	
	SCC/CC2
	
	
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-2.
NOTE 2:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 3:	DFT-s-OFDM Pi/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.



Table 6.2A.2.1.4.1-3: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, MPRC_CA)
	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 4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth classes
	For intra-band contiguous CA: Mid range.
For intra-band non-contiguous CA: FFS.

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated channel bandwidth of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	CC& Mapping
(NOTE 2)
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	Default Test Settings for a CA_nXB, CA_nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	3
	PCC/CC1
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	4
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	5
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nXD Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	2
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	3
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	PCC/CC1
	200MHz
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC/CC2
	400MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	2
	PCC/CC1
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	400MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	3
	PCC/CC1
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	400MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	2
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	3
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	PCC/CC1
	100MHz
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC/CC2
	200MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	2
	PCC/CC1
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	3
	PCC/CC1
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nX(D-G)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	3
	PCC/CC1
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	4
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	5
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	3
	PCC/CC1
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	4
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	5
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-I)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	
	SCC5/CC6
	
	
	
	N/A
	N/A

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	
	SCC5/CC6
	
	
	
	N/A
	N/A

	3
	PCC/CC1
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	
	SCC5/CC6
	
	
	
	N/A
	N/A

	4
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	
	SCC5/CC6
	
	
	
	N/A
	N/A

	5
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	
	SCC4/CC5
	
	
	
	N/A
	N/A

	
	SCC5/CC6
	
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD Configuration (400MHz <= Cumulative aggregated BWchannel <800MHz)

	1
	PCC/CC1
	200MHz
	Default 
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	190MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	2
	PCC/CC1
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	190MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	3
	PCC/CC1
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	190MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXO Configuration (400MHz <= Cumulative aggregated BWchannel <800MHz)

	1
	PCC/CC1
	100MHz
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	190MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	200MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	200MHz
	
	
	N/A
	N/A

	2
	PCC/CC1
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	190MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	200MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	200MHz
	
	
	N/A
	N/A

	3
	PCC/CC1
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	190MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	200MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	200MHz
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	PCC/CC1
	200MHz
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	100MHz
	
	
	N/A
	N/A

	2
	PCC/CC1
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	100MHz
	
	
	N/A
	N/A

	3
	PCC/CC1
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	100MHz
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(O-E)_UL_nXO Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	PCC/CC1
	100MHz
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	200MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	200MHz
	
	
	N/A
	N/A

	2
	PCC/CC1
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	200MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	200MHz
	
	
	N/A
	N/A

	3
	PCC/CC1
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	200MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	200MHz
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-I)_UL_nXD, CA_nX(D-Q)_UL_nXD Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	PCC/CC1
	100MHz
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	100MHz
	
	
	N/A
	N/A

	
	SCC5/CC6
	100MHz
	
	
	N/A
	N/A

	2
	PCC/CC1
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	100MHz
	
	
	N/A
	N/A

	
	SCC5/CC6
	100MHz
	
	
	N/A
	N/A

	3
	PCC/CC1
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	100MHz
	
	
	N/A
	N/A

	
	SCC5/CC6
	100MHz
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(G-I)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	PCC/CC1
	100MHz
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	190MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	100MHz
	
	
	N/A
	N/A

	
	SCC5/CC6
	100MHz
	
	
	N/A
	N/A

	2
	PCC/CC1
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	190MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	100MHz
	
	
	N/A
	N/A

	
	SCC5/CC6
	100MHz
	
	
	N/A
	N/A

	3
	PCC/CC1
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	190MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	100MHz
	
	
	N/A
	N/A

	
	SCC4/CC5
	100MHz
	
	
	N/A
	N/A

	
	SCC5/CC6
	100MHz
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-O)_UL_nXD Configuration (Cumulative aggregated BWchannel <400MHz)

	1
	PCC/CC1
	50MHz
	Default
	-
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	Wgap
	40MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	50MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	50MHz
	
	
	N/A
	N/A

	2
	PCC/CC1
	50MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	40MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	50MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	50MHz
	
	
	N/A
	N/A

	3
	PCC/CC1
	50MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	40MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	50MHz
	
	
	N/A
	N/A

	
	SCC3/CC4
	50MHz
	
	
	N/A
	N/A

	Default Test Settings for a CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated BWchannel <400MHz)

	1
	PCC/CC1
	50MHz
	Default
	-
	N/A
	N/A

	
	SCC1/CC2
	200MHz
	
	
	N/A
	N/A

	
	Wgap
	40MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	50MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	
	SCC3/CC4
	50MHz
	
	
	DFT-s-OFDM Pi/2 BPSK
	Outer_Full

	2
	PCC/CC1
	50MHz
	
	
	N/A
	N/A

	
	SCC1/CC2
	200MHz
	
	
	N/A
	N/A

	
	Wgap
	40MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	50MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC3/CC4
	50MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	3
	PCC/CC1
	50MHz
	
	
	N/A
	N/A

	
	SCC1/CC2
	200MHz
	
	
	N/A
	N/A

	
	Wgap
	40MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	50MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC3/CC4
	50MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-2.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].



Table 6.2A.2.1.4.1-4: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, Non-contiguous allocation)
	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 4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth classes
	For intra-band contiguous CA: Mid range.
For intra-band non-contiguous CA: FFS.

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated channel bandwidth of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	CC & Mapping
(NOTE 2)
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	Default Test Settings for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration

	1
	PCC/CC1
	Default
	Default
	-
	CP-OFDM 64QAM
	Outer_1RB_Left

	
	SCC/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_1RB_Right

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	[Outer_0.9_Left]

	
	SCC/CC2
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	[Outer_0.9_Right]

	3
	PCC/CC1
	
	
	
	DFT-s-OFDM Pi/2 QPSK
	[Outer_0.9_Left]

	
	SCC/CC2
	
	
	
	DFT-s-OFDM Pi/2 QPSK
	[Outer_0.9_Right]

	Default Test Settings for a CA_nX(D-G), CA_nX(D-O) Configuration

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_1RB_Left (Note 3)
Outer_2RB_Left (Note 4)

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right (Note 3)
Outer_2RB_Right (Note 4)

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	[Outer_0.9_Left]

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	[Outer_0.9_Right]

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	3
	PCC/CC1
	
	
	
	DFT-s-OFDM Pi/2 QPSK
	[Outer_0.9_Left]

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM Pi/2 QPSK
	[Outer_0.9_Right]

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	SCC3/CC4
	
	
	
	N/A
	N/A

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-2.
NOTE 2:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 3:	Applicable to Rel-16 and forward UEs.
NOTE 4:	Applicable to Rel-15 UEs.



Table 6.2A.2.1.4.1-5: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4, single CC MPR requirement)
	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 4.3.1.2.3 for different CA bandwidth classes
	Low range, High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated channel bandwidth of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	CC & Mapping
(NOTE 2)
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC/CC2
	
	
	
	-
	-

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	-
	-

	Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC/CC2
	
	
	
	-
	-

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].



Table 6.2A.2.1.4.1-6: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4, MPRC_CA)
	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 4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth classes
	For intra-band contiguous CA: Mid range.
For intra-band non-contiguous CA: FFS

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated channel bandwidth of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	CC & Mapping
(NOTE 2)
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	Default Test Settings for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	3
	PCC/CC1
	
	
	
	CP-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM QPSK
	Outer_Full

	4
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	5
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nXD Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	2
	PCC/CC1
	
	
	
	CP-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM QPSK
	Outer_Full

	3
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	4
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	PCC/CC1
	200MHz
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	400MHz
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	2
	PCC/CC1
	200MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	400MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	3
	PCC/CC1
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	400MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	4
	PCC/CC1
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	400MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	CP-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM QPSK
	Outer_Full

	2
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	3
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	PCC/CC1
	100MHz
	Default
	-
	CP-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	200MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	2
	PCC/CC1
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC/CC2
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	3
	PCC/CC1
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC/CC2
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	Default Test Settings for a CA_nX(D-A) )_UL_nXD, CA_nX(A-G)_UL_nXG, CA_nX(A-O)_UL_nXO Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	3
	PCC/CC1
	
	
	
	CP-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	
	
	
	CP-OFDM QPSK
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	4
	PCC/CC1
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	5
	PCC/CC1
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	
	
	
	N/A
	N/A

	
	SCC2/CC3
	
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	Default Test Settings for a CA_nX(D-A)_UL_nXD Configuration (400MHz <= Cumulative aggregated BWchannel <800MHz)

	1
	PCC/CC1
	200MHz
	Default 
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	Wgap
	290MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	2
	PCC/CC1
	200MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	
	Wgap
	290MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	3
	PCC/CC1
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	290MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	4
	PCC/CC1
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	290MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	100MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	Default Test Settings for a CA_nX(A-G)_UL_nXG, CA_nX(A-O)_UL_nXO Configuration (400MHz <= Cumulative aggregated BWchannel <800MHz)

	1
	PCC/CC1
	100MHz
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	Wgap
	390MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	200MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	2
	PCC/CC1
	100MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	
	Wgap
	390MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	200MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	3
	PCC/CC1
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	390MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	200MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	4
	PCC/CC1
	100MHz
	
	
	c
	Outer_Full

	
	SCC1/CC2
	100MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	390MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	200MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	Default Test Settings for a CA_nX(D-A)_UL_nXD Configuration (Cumulative aggregated BWchannel <400MHz)

	1
	PCC/CC1
	50MHz
	Default
	-
	CP-OFDM QPSK
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	50MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	2
	PCC/CC1
	50MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	50MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	3
	PCC/CC1
	50MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC1/CC2
	200MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	SCC2/CC3
	50MHz
	
	
	N/A
	N/A

	
	
	
	
	
	
	

	Default Test Settings for a CA_nX(A-O)_UL_nXO Configuration (Cumulative aggregated BWchannel <400MHz)

	1
	
	
	
	
	
	

	
	SCC1/CC2
	200MHz
	
	
	N/A
	N/A

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	PCC/CC3
	50MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	
	SCC3/CC4
	50MHz
	
	
	CP-OFDM QPSK
	Outer_Full

	2
	
	
	
	
	
	

	
	SCC1/CC2
	200MHz
	
	
	N/A
	N/A

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	PCC/CC3
	50MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	
	SCC3/CC4
	50MHz
	
	
	CP-OFDM 16QAM
	Outer_Full

	3
	
	
	
	
	
	

	
	SCC1/CC2
	200MHz
	
	
	N/A
	N/A

	
	Wgap
	90MHz
	
	
	N/A
	N/A

	
	PCC/CC3
	50MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	
	SCC3/CC4
	50MHz
	
	
	CP-OFDM 64QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].



Table 6.2A.2.1.4.1-7: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4, Non-contiguous allocation)
			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 4.3.1.2.3 for different CA bandwidth classes
	Mid range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated channel bandwidth of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	CC & Mapping
(NOTE 2)
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	Default Test Settings for a CA_XG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)

	1 
	PCC/CC1
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_1RB_Left (Note 3)
Outer_2RB_Left (Note 4)

	
	SCC/CC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right (Note 3)
Outer_2RB_Right (Note 4)

	2
	PCC/CC1
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	[Outer_0.9_Left]

	
	SCC/CC2
	
	
	
	DFT-s-OFDM Pi/2 BPSK
	[Outer_0.9_Right]

	3
	PCC/CC1
	
	
	
	DFT-s-OFDM Pi/2 QPSK
	[Outer_0.9_Left]

	
	SCC/CC2
	
	
	
	DFT-s-OFDM Pi/2 QPSK
	[Outer_0.9_Right]

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 3:	Applicable to Rel-16 and forward UEs.
NOTE 4: Applicable to Rel-15 UEs.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.2A.2.1.4.1-1 to Table 6.2A.2.1.4.1-7.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2A.2.1.4.3.
6.2A.2.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels 
2.	The SS shall configure SCC as per TS 38.508-1 [10] subclause 5.5.1 Procedure to configure SCC(s) for NR RF CA testing. Message contents are defined in subclause 6.2A.2.1.4.3. 
3.	Apply the test step based on the 5G NR UE Release:
3a.	For Release 16 and forward 5G NR UEs supporting the UPLF test mode: SS applies a backoff on the PCell power by activating the UE Power Limit Function (UPLF).  The ACTIVATE POWER LIMIT REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 4.
3b.	For Release 15 5G NR UEs: No action.
3c.	For testing single CC MPR requirement: No action.
4.  SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2A.2.1.4.1-1 to Table 6.2A.2.1.4.1-7. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
6.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	Apply the test step based on the 5G NR UE Release:
7a.	For Release 16 and forward 5G NR UEs: Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7b.	For Release 15 5G NR UEs: Send uplink power control commands in uplink scheduling information to the UE per UL CC until the Power Headroom Report (PHR) from the UE for each UL CC is at the target value according to Table 6.2A.2.1.4.2-1; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
[bookmark: _Hlk107565009]Table 6.2A.2.1.4.2-1: Power target values per UL CC for test procedure using PHR
	BW ratio (Note 1)
	Xmax [dB] (Note 2)
	Target PHR
	ΔPHR [dB] (Note 3)
	BW combination examples

	1/2
	3.0
	POWER_HEADROOM_36 (3  PH  4)
	1
	2CC equal BW

	1/3
	4.8
	POWER_HEADROOM_38 (5  PH  6)
	1.2
	2CC 50+100 MHz CC1

	2/3
	1.8
	POWER_HEADROOM_35 (2  PH  3)
	1.2
	2CC 50+100 MHz CC2

	1/5
	7.0
	POWER_HEADROOM_40 (7  PH  8)
	1.0
	2CC 50+200 MHz CC1

	4/5
	1.0
	POWER_HEADROOM_34 (1  PH  2)
	1.0
	2CC 50+200 MHz CC2

	1/9
	9.5
	POWER_HEADROOM_43 (10  PH  11)
	1.5
	2CC 50+400 MHz CC1

	8/9
	0.5
	POWER_HEADROOM_34 (1  PH  2)
	1.5
	2CC 50+400 MHz CC2

	Note 1: 	The BW ratio is the ratio of BW of the CC over the total Aggregated UL BW
Note 2: 	Xmax = 10log(BW ratio)
Note 3:	ΔPHR is the worst case UE output power decrease due to Xmax and 1 dB reporting granularity of PHR according to TS38.133 [25]. 



7c.	For testing single CC MPR requirement: Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
8.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
9.	Measure UE EIRP in the Tx beam peak direction in the accumulative aggregated channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in 6.2A.2.1.5. EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
10.	Apply the test step based on the 5G NR UE Release:
10a.	For Release 16 and forward 5G NR UEs supporting the UPLF test mode: SS deactivates the UE Power Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as specified in TS 38.508-1 [10] clause 4.9.33. 
10b.	For Release 15 5G NR UEs: No action.
10c.	For testing single CC MPR requirement: No action.
11.	 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	When switching to DFT-s-OFDM waveform, as specified in Table 6.2A.2.1.4.1-1 to Table 6.2A.2.1.4.1-7, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
6.2A.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with the following exceptions for Release 15 5G NR UE.
Table 6.2A.2.1.4.3-1: PUSCH-PowerControl
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    P0-PUSCH-AlphaSet[1] SEQUENCE {
	
	
	

	      alpha
	alpha0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.2A.2.1.4.3-2: PUSCH-ConfigCommon
	Derivation Path: TS 38.508-1[10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-4
	
	50 MHz

	  p0-NominalWithGrant
	-8
	
	100 MHz

	  p0-NominalWithGrant
	-10
	
	200 MHz

	  p0-NominalWithGrant
	-14
	
	400 MHz

	}
	
	
	



Table 6.2A.2.1.4.3-3: BSR-Config (Rel-15 UE only)
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-7

	Information Element
	Value/remark
	Comment
	Condition

	BSR-Config ::= SEQUENCE {
	
	
	

	  periodicBSR-Timer
	infinity
	
	

	  retxBSR-Timer
	sf80
	
	

	  logicalChannelSR-DelayTimer
	Not present
	
	

	}
	
	
	



6.2A.2.1.5	Test requirement
The EIRP derived in step 8 shall be within the range prescribed by the nominal maximum output power and tolerance in the applicable table from Table 6.2A.2.1.5-1 to Table 6.2A.2.1.5-17.
Table 6.2A.2.1.5-1: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRnarrow)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	1
	n257, n258, n261
	40.0
	14.4
	[7.0]
	[18.6]-TT
	55

	1
	n260
	38.0
	14.4
	[7.0]
	[16.6]-TT
	55

	2
	n257, n258, n261
	40.0
	14.4
	[7.0]
	[18.6]-TT
	55

	2
	n260
	38.0
	14.4
	[7.0]
	[16.6]-TT
	55

	3
	n257, n258, n261
	40.0
	10
	[5]
	[25.0]-TT
	55

	3
	n260
	38.0
	10
	[5]
	[23.0]-TT
	55

	4
	n257, n258, n261
	40.0
	10
	[5]
	[25.0]-TT
	55

	4
	n260
	38.0
	10
	[5]
	[23.0]-TT
	55

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.



Table 6.2A.2.1.5-2: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, single CC MPR requirement)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)

	1
	n257, n258, n261
	40.0
	5.5
	[5.0]
	[29.5]-TT
	55

	1
	n260
	38.0
	5.5
	[5.0]
	[27.5]-TT
	55

	2
	n257, n258, n261
	40.0
	3.0
	[2.0]
	[35.0]-TT
	55

	2
	n260
	38.0
	3.0
	[2.0]
	[33.0]-TT
	55

	Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)

	1
	n257, n258, n261
	40.0
	5.5
	[5.0]
	[29.5]-TT
	55

	1
	n260
	38.0
	5.5
	[5.0]
	[27.5]-TT
	55

	2
	n257, n258, n261
	40.0
	3.0
	[2.0]
	[35.0]-TT
	55

	2
	n260
	38.0
	3.0
	[2.0]
	[33.0]-TT
	55

	3
	n257, n258, n261
	40.0
	3.5
	[3.0]
	[33.5]-TT
	55

	3
	n260
	38.0
	3.5
	[3.0]
	[31.5]-TT
	55

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.



Table 6.2A.2.1.5-3: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRC_CA)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXB, CA_nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	n257, n258, n261
	40.0
	8.2
	[5.0]
	[26.8]-TT
	55

	1
	n260
	38.0
	8.2
	[5.0]
	[24.8]-TT
	55

	2
	n257, n258, n261
	40.0
	9.7
	[5.0]
	[25.3]-TT
	55

	2
	n260
	38.0
	9.7
	[5.0]
	[23.3]-TT
	55

	3
	n257, n258, n261
	40.0
	9.2
	[5.0]
	[25.8]-TT
	55

	3
	n260
	38.0
	9.2
	[5.0]
	[23.8]-TT
	55

	4
	n257, n258, n261
	40.0
	8.7
	[5.0]
	[26.3]-TT
	55

	4
	n260
	38.0
	8.7
	[5.0]
	[24.3]-TT
	55

	5
	n257, n258, n261
	40.0
	11.2
	[7.0]
	[21.8]-TT
	55

	5
	n260
	38.0
	11.2
	[7.0]
	[19.8]-TT
	55

	Test requirements for a CA_nXD, CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	n257, n258, n261
	40.0
	7.7
	[5.0]
	[27.3]-TT
	55

	1
	n260
	38.0
	7.7
	[5.0]
	[25.3]-TT
	55

	2
	n257, n258, n261
	40.0
	8.7
	[5.0]
	[26.3]-TT
	55

	2
	n260
	38.0
	8.7
	[5.0]
	[24.3]-TT
	55

	3
	n257, n258, n261
	40.0
	10.7
	[7.0]
	[22.3]-TT
	55

	3
	n260
	38.0
	10.7
	[7.0]
	[20.3]-TT
	55

	Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	n257, n258, n261
	40.0
	5.5
	[5.0]
	[29.5]-TT
	55

	1
	n260
	38.0
	5.5
	[5.0]
	[27.5]-TT
	55

	2
	n257, n258, n261
	40.0
	6.5
	[5.0]
	[28.5]-TT
	55

	2
	n260
	38.0
	6.5
	[5.0]
	[26.5]-TT
	55

	3
	n257, n258, n261
	40.0
	9.0
	[5.0]
	[26.0]-TT
	55

	3
	n260
	38.0
	9.0
	[5.0]
	[24.0]-TT
	55

	Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO, CA_nX(D-I)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	n257, n258, n261
	40.0
	8.2
	[5.0]
	[26.8] –TT
	55

	1
	n260
	38.0
	8.2
	[5.0]
	[24.8] –TT
	55

	2
	n257, n258, n261
	40.0
	9.7
	[5.0]
	[25.3] –TT
	55

	2
	n260
	38.0
	9.7
	[5.0]
	[23.3] –TT
	55

	3
	n257, n258, n261
	40.0
	9.2
	[5.0]
	[25.8] –TT
	55

	3
	n260
	38.0
	9.2
	[5.0]
	[23.8] –TT
	55

	4
	n257, n258, n261
	40.0
	8.7
	[5.0]
	[26.3] –TT
	55

	4
	n260
	38.0
	8.7
	[5.0]
	[24.3] –TT
	55

	5
	n257, n258, n261
	40.0
	11.2
	[7.0]
	[21.8] –TT
	55

	5
	n260
	38.0
	11.2
	[7.0]
	[19.8] –TT
	55

	Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-I)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel <800MHz)

	1
	n257, n258, n261
	40.0
	7.7
	[5.0]
	[27.3]-TT
	55

	1
	n260
	38.0
	7.7
	[5.0]
	[25.3]-TT
	55

	2
	n257, n258, n261
	40.0
	8.7
	[5.0]
	[26.3]-TT
	55

	2
	n260
	38.0
	8.7
	[5.0]
	[24.3]-TT
	55

	3
	n257, n258, n261
	40.0
	10.7
	[7.0]
	[22.3]-TT
	55

	3
	n260
	38.0
	10.7
	[7.0]
	[20.3]-TT
	55

	Test requirements for a CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated BWchannel <400MHz)

	1
	n257, n258, n261
	40.0
	5.5
	[5.0]
	[29.5]-TT
	55

	1
	n260
	38.0
	5.5
	[5.0]
	[27.5]-TT
	55

	2
	n257, n258, n261
	40.0
	6.5
	[5.0]
	[28.5]-TT
	55

	2
	n260
	38.0
	6.5
	[5.0]
	[26.5]-TT
	55

	3
	n257, n258, n261
	40.0
	9.0
	[5.0]
	[26.0]-TT
	55

	3
	n260
	38.0
	9.0
	[5.0]
	[24.0]-TT
	55

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.



Table 6.2A.2.1.5-4: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, Non-contiguous allocation)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration

	1
	n257, n258, n261
	40.0
	[14.4]
	[7.0]
	[18.6] –TT
	55

	1
	n260
	38.0
	[14.4]
	[7.0]
	[16.6] –TT
	55

	2
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS

	2
	n260
	FFS
	FFS
	FFS
	FFS
	FFS

	3
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS

	3
	n260
	FFS
	FFS
	FFS
	FFS
	FFS

	Test requirements for a CA_nX(D-G), CA_nX(D-O) Configuration

	1
	n257, n258, n261
	40.0
	[14.4]
	[7.0]
	[18.6] –TT
	55

	1
	n260
	38.0
	[14.4]
	[7.0]
	[16.6] –TT
	55

	2
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS

	2
	n260
	FFS
	FFS
	FFS
	FFS
	FFS

	3
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS

	3
	n260
	FFS
	FFS
	FFS
	FFS
	FFS

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.



Table 6.2A.2.1.5-5: Test Tolerance (MPR for CA for Power class 1)
FFS

Table 6.2A.2.1.5-6: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, single CC MPR requirement)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)

	1
	n257, n258, n261
	29
	0
	0
	29.0-TT
	43

	2
	n257, n258, n261
	29
	2
	[1.5]
	[25.5]-TT
	43

	Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)

	1
	n257, n258, n261
	29
	0
	0
	29.0-TT
	43

	2
	n257, n258, n261
	29
	3
	[2.0]
	[24.0]-TT
	43

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-9.



Table 6.2A.2.1.5-7: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, MPRC_CA)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	n257, n258, n261
	29
	8.2
	[5.0]
	[15.8]-TT
	43

	2
	n257, n258, n261
	29
	9.3
	[5.0]
	[14.7]-TT
	43

	3
	n257, n258, n261
	29
	8.0
	[5.0]
	[16.0]-TT
	43

	4
	n257, n258, n261
	29
	9.2
	[5.0]
	[14.8]-TT
	43

	5
	n257, n258, n261
	29
	11.2
	[7.0]
	[10.8]-TT
	43

	Test requirements for a CA_nXD, CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	n257, n258, n261
	29
	7.7
	[5.0]
	[16.3]-TT
	43

	2
	n257, n258, n261
	29
	7.5
	[5.0]
	[16.5]-TT
	43

	3
	n257, n258, n261
	29
	8.7
	[5.0]
	[15.3]-TT
	43

	4
	n257, n258, n261
	29
	10.7
	[7.0]
	[11.3]-TT
	43

	Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	n257, n258, n261
	29
	5
	[4.0]
	[20.0]-TT
	43

	2
	n257, n258, n261
	29
	6.5
	[5.0]
	[17.5]-TT
	43

	3
	n257, n258, n261
	29
	9
	[5.0]
	[15.0]-TT
	43

	Test requirements for a CA_nX(D-G) )_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO, CA_nX(D-I)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	n257, n258, n261
	29
	8.2
	[5.0]
	[15.8]-TT
	43

	2
	n257, n258, n261
	29
	9.3
	[5.0]
	[14.7]-TT
	43

	3
	n257, n258, n261
	29
	8.0
	[5.0]
	[16.0]-TT
	43

	4
	n257, n258, n261
	29
	9.2
	[5.0]
	[14.8]-TT
	43

	5
	n257, n258, n261
	29
	11.2
	[7.0]
	[10.8]-TT
	43

	Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-I)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

	1
	n257, n258, n261
	29
	7.7
	[5.0]
	[16.3]-TT
	43

	2
	n257, n258, n261
	29
	7.5
	[5.0]
	[16.5]-TT
	43

	3
	n257, n258, n261
	29
	8.7
	[5.0]
	[15.3]-TT
	43

	4
	n257, n258, n261
	29
	10.7
	[7.0]
	[11.3]-TT
	43

	Test requirements for a CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	n257, n258, n261
	29
	7.7
	[5.0]
	[16.3]-TT
	43

	2
	n257, n258, n261
	29
	7.5
	[5.0]
	[16.5]-TT
	43

	3
	n257, n258, n261
	29
	8.7
	[5.0]
	[15.3]-TT
	43

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-9.



Table 6.2A.2.1.5-8: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, Non-contiguous allocation)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration

	1
	n257, n258, n261
	29
	7
	[5.0]
	[17.0] –TT
	43

	2
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS

	3
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-9.



Table 6.2A.2.1.5-9: Test Tolerance (MPR for CA for Power class 2)
FFS

Table 6.2A.2.1.5-10: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, single CC MPR requirement)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)

	1
	n257, n258, n261
	22.4
	0
	0
	22.4-TT
	43

	1
	n260
	20.6
	0
	0
	20.6-TT
	43

	2
	n257, n258, n261
	22.4
	2
	[1.5]
	[18.9]-TT
	43

	2
	n260
	20.6
	2
	[1.5]
	[17.1]-TT
	43

	Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)

	1
	n257, n258, n261
	22.4
	0
	0
	22.4-TT
	43

	1
	n260
	20.6
	0
	0
	20.6-TT
	43

	2
	n257, n258, n261
	22.4
	3
	[2.0]
	[17.4]-TT
	43

	2
	n260
	20.6
	3
	[2.0]
	[15.6]-TT
	43

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.



Table 6.2A.2.1.5-11: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, MPRC_CA)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	Lower limit for test procedure with UPLF test mode (variant a, Rel-16 and later) 
	Lower limit for test procedure with PHR (variant b, Rel-15 only)

	Upper limit (dBm)

	
	
	
	
	T(MPR) (dB)
	Lower limit (dBm)
	T(MPR+ ΔPHR) (dB)
	Lower limit PHR(dBm)
	

	Test requirements for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	n257, n258, n261
	22.4
	8.2
	[5.0]
	[9.2]-TT
	[5.0]
	[9.2]-ΔPHR-TT
	43

	1
	n260
	20.6
	8.2
	[5.0]
	[7.4]-TT
	[5.0]
	[7.4]- ΔPHR-TT
	43

	2
	n257, n258, n261
	22.4
	9.3
	[5.0]
	[8.1]-TT
	[5.0]+2
	[6.1]- ΔPHR-TT
	43

	2
	n260
	20.6
	9.3
	[5.0]
	[6.3]-TT
	[5.0]+2
	[4.3]- ΔPHR-TT
	43

	3
	n257, n258, n261
	22.4
	8.0
	[5.0]
	[9.4]-TT
	[5.0]
	[9.4]- ΔPHR-TT
	43

	3
	n260
	20.6
	8.0
	[5.0]
	[7.6]-TT
	[5.0]
	[7.6]- ΔPHR-TT
	43

	4
	n257, n258, n261
	22.4
	9.2
	[5.0]
	[8.2]-TT
	[5.0]+2
	[6.2]- ΔPHR-TT
	43

	4
	n260
	20.6
	9.2
	[5.0]
	[6.4]-TT
	[5.0]+2
	[4.4]- ΔPHR-TT
	43

	5
	n257, n258, n261
	22.4
	11.2
	[7.0]
	[4.2]-TT
	[7.0]
	[4.2]- ΔPHR-TT
	43

	5
	n260
	20.6
	11.2
	[7.0]
	[2.4]-TT
	[7.0]
	[2.4]- ΔPHR-TT
	43

	Test requirements for a CA_nXD, CA_nXB Configuration (Cumulative aggregated BWchannel < 800MHz)

	1
	n257, n258, n261
	22.4
	7.7
	[5.0]
	[9.7]-TT
	[5.0]
	[9.7]- ΔPHR-TT
	43

	1
	n260
	20.6
	7.7
	[5.0]
	[7.9]-TT
	[5.0]
	[7.9]- ΔPHR-TT
	43

	2
	n257, n258, n261
	22.4
	7.5
	[5.0]
	[9.9]-TT
	[5.0]
	[9.9]- ΔPHR-TT
	43

	2
	n260
	20.6
	7.5
	[5.0]
	[8.1]-TT
	[5.0]
	[8.1]- ΔPHR-TT
	43

	3
	n257, n258, n261
	22.4
	8.7
	[5.0]
	[8.7]-TT
	[5.0]
	[8.7]- ΔPHR-TT
	43

	3
	n260
	20.6
	8.7
	[5.0]
	[6.9]-TT
	[5.0]
	[6.9]- ΔPHR-TT
	43

	4
	n257, n258, n261
	22.4
	10.7
	[7.0]
	[4.7]-TT
	[7.0]
	[4.7]- ΔPHR-TT
	43

	4
	n260
	20.6
	10.7
	[7.0]
	[2.9]-TT
	[7.0]
	[2.9]- ΔPHR-TT
	43

	Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	n257, n258, n261
	22.4
	5
	[4.0]
	[13.4]-TT
	[4.0]+1
	[12.4]- ΔPHR-TT
	43

	1
	n260
	20.6
	5
	[4.0]
	[11.6]-TT
	[4.0]+1
	[10.6]- ΔPHR-TT
	43

	2
	n257, n258, n261
	22.4
	6.5
	[5.0]
	[10.9]-TT
	[5.0]
	[10.9]- ΔPHR-TT
	43

	2
	n260
	20.6
	6.5
	[5.0]
	[9.1]-TT
	[5.0]
	[9.1]- ΔPHR-TT
	43

	3
	n257, n258, n261
	22.4
	9
	[5.0]
	[8.4]-TT
	[5.0]
	[8.4]- ΔPHR-TT
	43

	3
	n260
	20.6
	9
	[5.0]
	[6.6]-TT
	[5.0]
	[6.6]- ΔPHR-TT
	43

	Test requirements for a CA_nX(D-A) )_UL_nXD, CA_nX(A-G)_UL_nXG, CA_nX(A-O)_UL_nXO Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	n257, n258, n261
	22.4
	8.2
	[5.0]
	[9.2]-TT
	[5.0]
	[9.2]- ΔPHR-TT
	43

	1
	n260
	20.6
	8.2
	[5.0]
	[7.4]-TT
	[5.0]
	[7.4]- ΔPHR-TT
	43

	2
	n257, n258, n261
	22.4
	9.3
	[5.0]
	[8.1]-TT
	[5.0]+2
	[6.1]- ΔPHR-TT
	43

	2
	n260
	20.6
	9.3
	[5.0]
	[6.3]-TT
	[5.0]+2
	[4.3]- ΔPHR-TT
	43

	3
	n257, n258, n261
	22.4
	8.0
	[5.0]
	[9.4]-TT
	[5.0]
	[9.4]- ΔPHR-TT
	43

	3
	n260
	20.6
	8.0
	[5.0]
	[7.6]-TT
	[5.0]
	[7.6]- ΔPHR-TT
	43

	4
	n257, n258, n261
	22.4
	9.2
	[5.0]
	[8.2]-TT
	[5.0]+2
	[6.2]- ΔPHR-TT
	43

	4
	n260
	20.6
	9.2
	[5.0]
	[6.4]-TT
	[5.0]+2
	[4.4]- ΔPHR-TT
	43

	5
	n257, n258, n261
	22.4
	11.2
	[7.0]
	[4.2]-TT
	[7.0]
	[4.2]- ΔPHR-TT
	43

	5
	n260
	20.6
	11.2
	[7.0]
	[2.4]-TT
	[7.0]
	[2.4]- ΔPHR-TT
	43

	Test requirements for a CA_nX(D-A)_UL_nXD, CA_nX(A-G)_UL_nXG, CA_nX(A-O) Configuration (Cumulative aggregated BWchannel < 800MHz)

	1
	n257, n258, n261
	22.4
	7.7
	[5.0]
	[9.7]-TT
	[5.0]
	[9.7]- ΔPHR-TT
	43

	1
	n260
	20.6
	7.7
	[5.0]
	[7.9]-TT
	[5.0]
	[7.9]- ΔPHR-TT
	43

	2
	n257, n258, n261
	22.4
	7.5
	[5.0]
	[9.9]-TT
	[5.0]
	[9.9]- ΔPHR-TT
	43

	2
	n260
	20.6
	7.5
	[5.0]
	[8.1]-TT
	[5.0]
	[8.1]- ΔPHR-TT
	43

	3
	n257, n258, n261
	22.4
	8.7
	[5.0]
	[8.7]-TT
	[5.0]
	[8.7]- ΔPHR-TT
	43

	3
	n260
	20.6
	8.7
	[5.0]
	[6.9]-TT
	[5.0]
	[6.9]- ΔPHR-TT
	43

	4
	n257, n258, n261
	22.4
	10.7
	[7.0]
	[4.7]-TT
	[7.0]
	[4.7]- ΔPHR-TT
	43

	4
	n260
	20.6
	10.7
	[7.0]
	[2.9]-TT
	[7.0]
	[2.9]- ΔPHR-TT
	43

	Test requirements for a CA_nX(D-A)_UL_nXD, CA_nX(A-O)_UL_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	n257, n258, n261
	22.4
	5
	[4.0]
	[13.4]-TT
	[4.0]+1
	[12.4]- ΔPHR-TT
	43

	1
	n260
	20.6
	5
	[4.0]
	[11.6]-TT
	[4.0]+1
	[10.6]- ΔPHR-TT
	43

	2
	n257, n258, n261
	22.4
	6.5
	[5.0]
	[10.9]-TT
	[5.0]
	[10.9]- ΔPHR-TT
	43

	2
	n260
	20.6
	6.5
	[5.0]
	[9.1]-TT
	[5.0]
	[9.1]- ΔPHR-TT
	43

	3
	n257, n258, n261
	22.4
	9
	[5.0]
	[8.4]-TT
	[5.0]
	[8.4]- ΔPHR-TT
	43

	3
	n260
	20.6
	9
	[5.0]
	[6.6]-TT
	[5.0]
	[6.6]- ΔPHR-TT
	43

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.
NOTE 2: 	ΔPHR is defined in Table 6.2A.2.1.4.2-1
NOTE 3: test procedure with PHR (variant b)



Table 6.2A.2.1.5-12: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, Non-contiguous allocation)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	Lower limit for test procedure with UPLF test mode (variant a)
	Lower limit for test procedure with PHR (variant b)
	Upper limit (dBm)

	
	
	
	
	T(MPR) (dB)
	Lower limit (dBm)
	T(MPR+ ΔPHR) (dB)
	Lower limit PHR(dBm)
	

	Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration

	1
	n257, n258, n261
	22.4
	7
	[5.0]
	[10.4]-TT
	[5.0]
	[10.4]- ΔPHR -TT
	43

	1
	n260
	20.6
	7
	[5.0]
	[8.6]-TT
	[5.0]
	[8.6]- ΔPHR -TT
	43

	2
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	2
	n260
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	3
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	3
	n260
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.
NOTE 2: 	ΔPHR is defined in Table 6.2A.2.1.4.2-1



Table 6.2A.2.1.5-13: Test Tolerance (MPR for CA for Power class 3) (Aggregated UL BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.11 dB
	3.11 dB



Table 6.2A.2.1.5-14: MPR requirements for Intra-band Contiguous UL CA (Power Class 4, single CC MPR requirement)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)

	1
	n257, n258, n261
	34
	0
	0
	34.0-TT
	43

	1
	n260
	31
	0
	0
	31.0-TT
	43

	2
	n257, n258, n261
	34
	2
	[1.5]
	[30.5]-TT
	43

	2
	n260
	31
	2
	[1.5]
	[27.5]-TT
	43

	Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)

	1
	n257, n258, n261
	34
	0
	0
	34.0-TT
	43

	1
	n260
	31
	0
	0
	31.0-TT
	43

	2
	n257, n258, n261
	34
	3
	[2.0]
	[29.0]-TT
	43

	2
	n260
	31
	3
	[2.0]
	[26.0]-TT
	43

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.



Table 6.2A.2.1.5-15: MPR requirements for Intra-band Contiguous UL CA (Power Class 4, MPRC_CA)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	n257, n258, n261
	34
	8.2
	[5.0]
	[20.8]-TT
	43

	1
	n260
	31
	8.2
	[5.0]
	[17.8]-TT
	43

	2
	n257, n258, n261
	34
	9.3
	[5.0]
	[19.7]-TT
	43

	2
	n260
	31
	9.3
	[5.0]
	[16.7]-TT
	43

	3
	n257, n258, n261
	34
	8.0
	[5.0]
	[21.0]-TT
	43

	3
	n260
	31
	8.0
	[5.0]
	[18.0]-TT
	43

	4
	n257, n258, n261
	34
	9.2
	[5.0]
	[19.8]-TT
	43

	4
	n260
	31
	9.2
	[5.0]
	[16.8]-TT
	43

	5
	n257, n258, n261
	34
	11.2
	[7.0]
	[15.8]-TT
	43

	5
	n260
	31
	11.2
	[7.0]
	[12.8]-TT
	43

	Test requirements for a CA_nXD, CA_nXB Configuration (Cumulative aggregated BWchannel < 800MHz)

	1
	n257, n258, n261
	34
	7.7
	[5.0]
	[21.3]-TT
	43

	1
	n260
	31
	7.7
	[5.0]
	[18.3]-TT
	43

	2
	n257, n258, n261
	34
	7.5
	[5.0]
	[21.5]-TT
	43

	2
	n260
	31
	7.5
	[5.0]
	[18.5]-TT
	43

	3
	n257, n258, n261
	34
	8.7
	[5.0]
	[20.3]-TT
	43

	3
	n260
	31
	8.7
	[5.0]
	[17.3]-TT
	43

	4
	n257, n258, n261
	34
	10.7
	[7.0]
	[16.3]-TT
	43

	4
	n260
	31
	10.7
	[7.0]
	[13.3]-TT
	43

	Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	n257, n258, n261
	34
	5
	[4.0]
	[25.0]-TT
	43

	1
	n260
	31
	5
	[4.0]
	[22.0]-TT
	43

	2
	n257, n258, n261
	34
	6.5
	[5.0]
	[22.5]-TT
	43

	2
	n260
	31
	6.5
	[5.0]
	[19.5]-TT
	43

	3
	n257, n258, n261
	34
	9
	[5.0]
	[20.0]-TT
	43

	3
	n260
	31
	9
	[5.0]
	[17.0]-TT
	43

	Test requirements for a CA_nX(D-G) )_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO, CA_nX(D-I)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

	1
	n257, n258, n261
	34
	8.2
	[5.0]
	[20.8]-TT
	43

	1
	n260
	31
	8.2
	[5.0]
	[17.8]-TT
	43

	2
	n257, n258, n261
	34
	9.3
	[5.0]
	[19.7]-TT
	43

	2
	n260
	31
	9.3
	[5.0]
	[16.7]-TT
	43

	3
	n257, n258, n261
	34
	8.0
	[5.0]
	[21.0]-TT
	43

	3
	n260
	31
	8.0
	[5.0]
	[18.0]-TT
	43

	4
	n257, n258, n261
	34
	9.2
	[5.0]
	[19.8]-TT
	43

	4
	n260
	31
	9.2
	[5.0]
	[16.8]-TT
	43

	5
	n257, n258, n261
	34
	11.2
	[7.0]
	[15.8]-TT
	43

	5
	n260
	31
	11.2
	[7.0]
	[12.8]-TT
	43

	Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-I)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (Cumulative aggregated BWchannel < 800MHz)

	1
	n257, n258, n261
	34
	7.7
	[5.0]
	[21.3]-TT
	43

	1
	n260
	31
	7.7
	[5.0]
	[18.3]-TT
	43

	2
	n257, n258, n261
	34
	7.5
	[5.0]
	[21.5]-TT
	43

	2
	n260
	31
	7.5
	[5.0]
	[18.5]-TT
	43

	3
	n257, n258, n261
	34
	8.7
	[5.0]
	[20.3]-TT
	43

	3
	n260
	31
	8.7
	[5.0]
	[17.3]-TT
	43

	4
	n257, n258, n261
	34
	10.7
	[7.0]
	[16.3]-TT
	43

	4
	n260
	31
	10.7
	[7.0]
	[13.3]-TT
	43

	Test requirements for a CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	n257, n258, n261
	34
	5
	[4.0]
	[25.0]-TT
	43

	1
	n260
	31
	5
	[4.0]
	[22.0]-TT
	43

	2
	n257, n258, n261
	34
	6.5
	[5.0]
	[22.5]-TT
	43

	2
	n260
	31
	6.5
	[5.0]
	[19.5]-TT
	43

	3
	n257, n258, n261
	34
	9
	[5.0]
	[20.0]-TT
	43

	3
	n260
	31
	9
	[5.0]
	[17.0]-TT
	43

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.



Table 6.2A.2.1.5-16: MPR requirements for Intra-band Contiguous UL CA (Power Class 4, Non-contiguous allocation)
	Test ID
	Band
	Min peak EIRP (dBm)
	MPR (dB)
	T(MPR) (dB)
	Lower limit (dBm)
	Upper limit (dBm)

	Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration

	1
	n257, n258, n261
	34
	7
	[5.0]
	[22.0]-TT
	43

	1
	n260
	31
	7
	[5.0]
	[19.0]-TT
	43

	2
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS

	2
	n260
	FFS
	FFS
	FFS
	FFS
	FFS

	3
	n257, n258, n261
	FFS
	FFS
	FFS
	FFS
	FFS

	3
	n260
	FFS
	FFS
	FFS
	FFS
	FFS

	NOTE 1:	TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.



Table 6.2A.2.1.5-17: Test Tolerance (MPR for CA for Power class 4)
FFS
[bookmark: _Toc76557608][bookmark: _Toc84435500][bookmark: _Toc92802670]6.2A.2.2	UE maximum output power reduction for CA (3UL CA)
FFS
[bookmark: _Toc76557609][bookmark: _Toc84435501][bookmark: _Toc92802671]6.2A.2.3	UE maximum output power reduction for CA (4UL CA)
FFS
[bookmark: _Toc76557610][bookmark: _Toc84435502][bookmark: _Toc92802672]6.2A.2.4	UE maximum output power reduction for CA (5UL CA)
FFS
[bookmark: _Toc76557611][bookmark: _Toc84435503][bookmark: _Toc92802673]6.2A.2.5	UE maximum output power reduction for CA (6UL CA)
FFS
[bookmark: _Toc76557612][bookmark: _Toc84435504][bookmark: _Toc92802674]6.2A.2.6	UE maximum output power reduction for CA (7UL CA)
FFS
[bookmark: _Toc76557613][bookmark: _Toc84435505][bookmark: _Toc92802675]6.2A.2.7	UE maximum output power reduction for CA (8UL CA)
FFS
[bookmark: _Toc21026428][bookmark: _Toc27743686][bookmark: _Toc36196830][bookmark: _Toc36197522][bookmark: _Toc43898187][bookmark: _Toc52550678][bookmark: _Toc58952393][bookmark: _Toc68098137][bookmark: _Toc68098410][bookmark: _Toc68360540][bookmark: _Toc76557614][bookmark: _Toc84435506][bookmark: _Toc92802676]6.2A.3	UE maximum output power with additional requirements for CA
[bookmark: _Toc92802677]6.2A.3.0	Minimum conformance requirements
6.2A.3.0.1	General
Additional emission requirements can be signalled by the network with network signalling value indicated by the field additionalSpectrumEmission. To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in clause 6.2A.1.0. Unless stated otherwise, an A-MPR of 0 dB shall be used. Unless otherwise stated, the allowed total back off is maximum of A-MPR and MPR specified in clause 6.2A.2.0.
For intra-band contiguous aggregation with the UE configured for transmissions on two serving cells, the maximum output power reduction specified in Table 6.2A.3.0.1-1 is allowed for all serving cells of the applicable uplink contiguous CA configurations according to the CA network signalling value indicated by the field additionalSpectrumEmissionSCell.
Table 6.2A.3.0.1-1 specifies the additional requirements and allowed A-MPR with corresponding network signalling label and operating band. The mapping between network signalling labels and the additionalSpectrumEmission IE defined in TS 38.331 [13] is specified in Table 6.2A.3.0.1-2. Unless otherwise stated, the allowed total back off is maximum of A-MPR and MPR specified in clause 6.2A.2.0.
Table 6.2A.3.0.1-1: Additional maximum power reduction (A-MPR)
	Network Signalling value
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	CA_NS_200
	
	
	
	
	N/A

	CA_NS_201
	6.5.3.2.2
	n258
	
	
	6.2A.3.2

	CA_NS_202
	6.5.3.2.3
	n257, n258
	
	
	6.2A.3.3

	CA_NS_203
	6.5.3.2.4
	n258
	
	
	6.2A.3.4

	NOTE:	CA_NS_201 is obsolete, the associated additional spurious emission requirements are not applicable.



Table 6.2A.3.0.1-2: Value of additionalSpectrumEmission
	NR Band
	Value of additionalSpectrumEmission / NS number

	
	0
	1
	2
	3
	4
	5
	6
	7

	n257
	CA_NS_200
	CA_NS_202
	
	
	
	
	
	

	n258
	CA_NS_200
	CA_NS_201
	CA_NS_202
	CA_NS_203
	
	
	
	

	n259
	CA_NS_200
	
	
	
	
	
	
	

	n260
	CA_NS_200
	
	
	
	
	
	
	

	n261
	CA_NS_200
	
	
	
	
	
	
	

	NOTE 1:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [13].
NOTE 2:	CA_NS_201 is obsolete, the associated additional spurious emission requirements are not applicable.



[bookmark: _Toc21340792][bookmark: _Toc29805239][bookmark: _Toc36456448][bookmark: _Toc36469546][bookmark: _Toc37253955][bookmark: _Toc37322812][bookmark: _Toc37324218][bookmark: _Toc45889741][bookmark: _Toc52196400][bookmark: _Toc52197380][bookmark: _Toc53173103][bookmark: _Toc53173472][bookmark: _Toc61119467][bookmark: _Toc61119849][bookmark: _Toc67925900][bookmark: _Toc75273538][bookmark: _Toc76510438][bookmark: _Toc83129592][bookmark: _Toc90591125][bookmark: _Toc98864152][bookmark: _Toc99733401][bookmark: _Toc106577297][bookmark: _Toc114537048][bookmark: _Toc115257316][bookmark: _Toc123086636][bookmark: _Toc124295960][bookmark: _Toc124296430][bookmark: _Toc130572246][bookmark: _Toc131708245][bookmark: _Toc21340793][bookmark: _Toc29805240][bookmark: _Toc36456449][bookmark: _Toc36469547][bookmark: _Toc37253956][bookmark: _Toc37322813][bookmark: _Toc37324219][bookmark: _Toc45889742][bookmark: _Toc52196401][bookmark: _Toc52197381][bookmark: _Toc53173104][bookmark: _Toc53173473]6.2A.3.0.2	Void
[bookmark: _Toc61119472][bookmark: _Toc61119854][bookmark: _Toc67925906][bookmark: _Toc75273544][bookmark: _Toc76510444][bookmark: _Toc83129598][bookmark: _Toc90591130][bookmark: _Toc98864157][bookmark: _Toc99733406][bookmark: _Toc106577302][bookmark: _Toc114537053][bookmark: _Toc115257321][bookmark: _Toc123086641][bookmark: _Toc124295965][bookmark: _Toc124296435][bookmark: _Toc130572252][bookmark: _Toc131708251][bookmark: _Toc21340798][bookmark: _Toc29805245][bookmark: _Toc36456454][bookmark: _Toc36469552][bookmark: _Toc37253961][bookmark: _Toc37322818][bookmark: _Toc37324224][bookmark: _Toc45889747][bookmark: _Toc52196406][bookmark: _Toc52197386][bookmark: _Toc53173109][bookmark: _Toc53173478][bookmark: _Toc61119473][bookmark: _Toc61119855][bookmark: _Toc67925907][bookmark: _Toc75273545][bookmark: _Toc76510445]6.2A.3.0.3	A-MPR for CA_NS_202
[bookmark: _Toc83129599][bookmark: _Toc90591131][bookmark: _Toc98864158][bookmark: _Toc99733407][bookmark: _Toc106577303][bookmark: _Toc114537054][bookmark: _Toc115257322][bookmark: _Toc123086642][bookmark: _Toc124295966][bookmark: _Toc124296436][bookmark: _Toc130572253][bookmark: _Toc131708252]6.2A.3.0.3.1	A-MPR for CA_NS_202 for power class 1
For intra-band contiguous CA, A-MPR for CA_NS_202 shall be 11.0 dB.
[bookmark: _Toc21340799][bookmark: _Toc29805246][bookmark: _Toc36456455][bookmark: _Toc36469553][bookmark: _Toc37253962][bookmark: _Toc37322819][bookmark: _Toc37324225][bookmark: _Toc45889748][bookmark: _Toc52196407][bookmark: _Toc52197387][bookmark: _Toc53173110][bookmark: _Toc53173479][bookmark: _Toc61119474][bookmark: _Toc61119856][bookmark: _Toc67925908][bookmark: _Toc75273546][bookmark: _Toc76510446][bookmark: _Toc83129600][bookmark: _Toc90591132][bookmark: _Toc98864159][bookmark: _Toc99733408][bookmark: _Toc106577304][bookmark: _Toc114537055][bookmark: _Toc115257323][bookmark: _Toc123086643][bookmark: _Toc124295967][bookmark: _Toc124296437][bookmark: _Toc130572254][bookmark: _Toc131708253]6.2A.3.0.3.2	A-MPR for CA_NS_202 for power class 2
For intra-band contiguous CA, A-MPR for CA_NS_202 specified in sub-clause 6.2A.3.0.3.3 applies. 
[bookmark: _Toc21340800][bookmark: _Toc29805247][bookmark: _Toc36456456][bookmark: _Toc36469554][bookmark: _Toc37253963][bookmark: _Toc37322820][bookmark: _Toc37324226][bookmark: _Toc45889749][bookmark: _Toc52196408][bookmark: _Toc52197388][bookmark: _Toc53173111][bookmark: _Toc53173480][bookmark: _Toc61119475][bookmark: _Toc61119857][bookmark: _Toc67925909][bookmark: _Toc75273547][bookmark: _Toc76510447][bookmark: _Toc83129601][bookmark: _Toc90591133][bookmark: _Toc98864160][bookmark: _Toc99733409][bookmark: _Toc106577305][bookmark: _Toc114537056][bookmark: _Toc115257324][bookmark: _Toc123086644][bookmark: _Toc124295968][bookmark: _Toc124296438][bookmark: _Toc130572255][bookmark: _Toc131708254]6.2A.3.0.3.3	A-MPR for CA_NS_202 for power class 3
[bookmark: _Toc21340801][bookmark: _Toc29805248][bookmark: _Toc36456457][bookmark: _Toc36469555][bookmark: _Toc37253964][bookmark: _Toc37322821][bookmark: _Toc37324227]For intra-band contiguous CA, A-MPR for CA_NS_202 shall be 2.0 dB.
[bookmark: _Toc45889750][bookmark: _Toc52196409][bookmark: _Toc52197389][bookmark: _Toc53173112][bookmark: _Toc53173481][bookmark: _Toc61119476][bookmark: _Toc61119858][bookmark: _Toc67925910][bookmark: _Toc75273548][bookmark: _Toc76510448][bookmark: _Toc83129602][bookmark: _Toc90591134][bookmark: _Toc98864161][bookmark: _Toc99733410][bookmark: _Toc106577306][bookmark: _Toc114537057][bookmark: _Toc115257325][bookmark: _Toc123086645][bookmark: _Toc124295969][bookmark: _Toc124296439][bookmark: _Toc130572256][bookmark: _Toc131708255]6.2A.3.0.3.4	A-MPR for CA_NS_202 for power class 4
For intra-band contiguous CA, A-MPR for CA_NS_202 specified in sub-clause 6.2A.3.0.3.3 applies.
[bookmark: _Toc67925911][bookmark: _Toc75273549][bookmark: _Toc76510449][bookmark: _Toc83129603][bookmark: _Toc90591135][bookmark: _Toc98864162][bookmark: _Toc99733411][bookmark: _Toc106577307][bookmark: _Toc114537058][bookmark: _Toc115257326][bookmark: _Toc123086646][bookmark: _Toc124295970][bookmark: _Toc124296440][bookmark: _Toc130572257][bookmark: _Toc131708256][bookmark: _Toc61119477][bookmark: _Toc61119859][bookmark: _Toc67925912][bookmark: _Toc75273550][bookmark: _Toc76510450]6.2A.3.0.3.5	A-MPR for CA_NS_202 for power class 5
For intra-band contiguous CA, A-MPR for CA_NS_202 specified in sub-clause 6.2A.3.0.3.3 applies.
[bookmark: _Toc83129604][bookmark: _Toc90591136][bookmark: _Toc98864163][bookmark: _Toc99733412][bookmark: _Toc106577308][bookmark: _Toc114537059][bookmark: _Toc115257327][bookmark: _Toc123086647][bookmark: _Toc124295971][bookmark: _Toc124296441][bookmark: _Toc130572258][bookmark: _Toc131708257]6.2A.3.0.4	A-MPR for CA_NS_203
[bookmark: _Toc61119478][bookmark: _Toc61119860][bookmark: _Toc67925913][bookmark: _Toc75273551][bookmark: _Toc76510451][bookmark: _Toc83129605][bookmark: _Toc90591137][bookmark: _Toc98864164][bookmark: _Toc99733413][bookmark: _Toc106577309][bookmark: _Toc114537060][bookmark: _Toc115257328][bookmark: _Toc123086648][bookmark: _Toc124295972][bookmark: _Toc124296442][bookmark: _Toc130572259][bookmark: _Toc131708258]6.2A.3.0.4.1	A-MPR for CA_NS_203 for power class 1
For intra-band contiguous CA, A-MPR for CA_NS_203 shall be 6.5 dB, if Offset frequency < BWChannel_CA of the UL CA configuration, 0.0 dB, otherwise
The Offset frequency is defined as the frequency from 24.25 GHz to the lower edge of the lowest CC among the configured UL CA.
[bookmark: _Toc61119479][bookmark: _Toc61119861][bookmark: _Toc67925914][bookmark: _Toc75273552][bookmark: _Toc76510452][bookmark: _Toc83129606][bookmark: _Toc90591138][bookmark: _Toc98864165][bookmark: _Toc99733414][bookmark: _Toc106577310][bookmark: _Toc114537061][bookmark: _Toc115257329][bookmark: _Toc123086649][bookmark: _Toc124295973][bookmark: _Toc124296443][bookmark: _Toc130572260][bookmark: _Toc131708259]6.2A.3.0.4.2	A-MPR for CA_NS_203 for power class 2
For intra-band contiguous CA, AMPR specified in sub-clause 6.2A.3.0.4.3 applies. 
[bookmark: _Toc61119480][bookmark: _Toc61119862][bookmark: _Toc67925915][bookmark: _Toc75273553][bookmark: _Toc76510453][bookmark: _Toc83129607][bookmark: _Toc90591139][bookmark: _Toc98864166][bookmark: _Toc99733415][bookmark: _Toc106577311][bookmark: _Toc114537062][bookmark: _Toc115257330][bookmark: _Toc123086650][bookmark: _Toc124295974][bookmark: _Toc124296444][bookmark: _Toc130572261][bookmark: _Toc131708260]6.2A.3.0.4.3	A-MPR for CA_NS_203 for power class 3
For intra-band contiguous CA, A-MPR for CA_NS_203 shall be 2.5 dB, if Offset frequency < BWChannel_CA of the UL CA configuration, 0.0 dB otherwise. 
The Offset frequency is defined as the frequency from 24.25 GHz to the lower edge of the lowest CC among the configured UL CA.
[bookmark: _Toc61119481][bookmark: _Toc61119863][bookmark: _Toc67925916][bookmark: _Toc75273554][bookmark: _Toc76510454][bookmark: _Toc83129608][bookmark: _Toc90591140][bookmark: _Toc98864167][bookmark: _Toc99733416][bookmark: _Toc106577312][bookmark: _Toc114537063][bookmark: _Toc115257331][bookmark: _Toc123086651][bookmark: _Toc124295975][bookmark: _Toc124296445][bookmark: _Toc130572262][bookmark: _Toc131708261]6.2A.3.0.4.4	A-MPR for CA_NS_203 for power class 4
For intra-band contiguous CA, AMPR specified in sub-clause 6.2A.3.0.4.3 applies.
[bookmark: _Toc83129609][bookmark: _Toc90591141][bookmark: _Toc98864168][bookmark: _Toc99733417][bookmark: _Toc106577313][bookmark: _Toc114537064][bookmark: _Toc115257332][bookmark: _Toc123086652][bookmark: _Toc124295976][bookmark: _Toc124296446][bookmark: _Toc130572263][bookmark: _Toc131708262]6.2A.3.0.4.5	A-MPR for CA_NS_203 for power class 5
For intra-band contiguous CA, AMPR specified in sub-clause 6.2A.3.0.4.3 applies.
[bookmark: _Toc92802678]The normative reference for this requirement is TS 38.101-2 [3] clause 6.2A.3.
6.2A.3.1	UE maximum output power with additional requirements for CA (2UL CA)
FFS
[bookmark: _Toc92802679]6.2A.3.2	UE maximum output power with additional requirements for CA (3UL CA)
FFS
[bookmark: _Toc92802680]6.2A.3.3	UE maximum output power with additional requirements for CA (4UL CA)
FFS
[bookmark: _Toc92802681]6.2A.3.4	UE maximum output power with additional requirements for CA (5UL CA)
FFS
[bookmark: _Toc92802682]6.2A.3.5	UE maximum output power with additional requirements for CA (6UL CA)
FFS
[bookmark: _Toc92802683]6.2A.3.6	UE maximum output power with additional requirements for CA (7UL CA)
FFS
[bookmark: _Toc92802684]6.2A.3.7	UE maximum output power with additional requirements for CA (8UL CA)
FFS
[bookmark: _Toc21026429][bookmark: _Toc27743687][bookmark: _Toc36196831][bookmark: _Toc36197523][bookmark: _Toc43898188][bookmark: _Toc52550679][bookmark: _Toc58952394][bookmark: _Toc68098138][bookmark: _Toc68098411][bookmark: _Toc68360541][bookmark: _Toc76557615][bookmark: _Toc84435507][bookmark: _Toc92802685]6.2A.4	Configured transmitted power for CA
[bookmark: _Toc21026430][bookmark: _Toc27743688][bookmark: _Toc36196832][bookmark: _Toc36197524][bookmark: _Toc43898189][bookmark: _Toc52550680][bookmark: _Toc58952395][bookmark: _Toc68098139][bookmark: _Toc68098412][bookmark: _Toc68360542][bookmark: _Toc76557616][bookmark: _Toc84435508][bookmark: _Toc92802686]6.2A.4.0	Minimum conformance requirements
A UE configured with carrier aggregation can configure its maximum output power for each uplink carrier f of activated serving cell c and its total configured output power PCMAX. The definition of the configured UE maximum output power PCMAX,f,c for each carrier f of a serving cell c is used for power headroom reporting for carrier f of serving cell c only and is in accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those specified below. The UE maximum configured power PCMAX in a transmission occasion is determined by the UL grants for carriers f of all serving cells c with non-zero granted power in the respective reference point.
For uplink intra-band contiguous carrier aggregation, MPR is specified in subclause 6.2A.2. PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is same.
The configured UE maximum output power PCMAX shall be set such that the corresponding measured total peak EIRP PUMAX is within the following bounds
PPowerclass – MAX(MAX(MPR, A-MPR) + ΔMBP,n, P-MPR) – MAX{T(MAX(MPR, A-MPR)),T(P-MPR)} ≤ PUMAX ≤ EIRPmax
with PPowerclass the peak EIRP as specified in sub-clause 6.2A.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2A.1, MPR as specified in sub-clause 6.2A.2, A-MPR as specified in sub-clause 6.2A.3, ΔMBP,n the peak EIRP relaxation as specified in clause 6.2.1, P-MPR the power management term for the UE as described in 6.2.4. 
The measured configured power PUMAX for carrier aggregation is defined as


where  pUMAX,f,c is the linear value of the measured power PUMAX,f,c for carrier f=f(c) of serving cell c. The measured total radiated power PTMAX for carrier aggregation is defined as
	
where pTMAX,f,c is the linear value of the measured total radiated power PTMAX,f,c for carrier f = f(c) of serving cell c. The total radiated power PTMAX is bounded by
	PTMAX ≤ TRPmax
where TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2A.1.
The tolerance T(ΔP) for applicable values of ΔP (values in dB) is specified in Table 6.2A.4.0-1.
Table 6.2A.4.0-1: PUMAX tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n260, n261
	 P = 0 
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:	X is the value such that Pumax lower bound, PPowerclass - P – T(P) = minimum output power specified in subclause 6.3A.1



The normative reference for this requirement is TS 38.101-2 [3] clause 6.2A.4.
[bookmark: _Toc21026431][bookmark: _Toc27743689][bookmark: _Toc36196833][bookmark: _Toc36197525][bookmark: _Toc43898190][bookmark: _Toc52550681][bookmark: _Toc58952396][bookmark: _Toc68098140][bookmark: _Toc68098413][bookmark: _Toc68360543][bookmark: _Toc76557617][bookmark: _Toc84435509][bookmark: _Toc92802687]6.2A.4.1	Configured transmitted power for CA (2UL CA)
[bookmark: _Toc76557618][bookmark: _Toc84435510]6.2A.4.1.1	Test purpose
To verify the UE measured configured maximum power PUMAX is within the range defined prescribed by the specified nominal maximum output power and tolerance.
6.2A.4.1.2	Test applicability
The requirements of this test are covered in test cases 6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA), 6.2A.2.1 Maximum output power reduction for CA (2UL CA) and 6.2A.3.1 UE maximum output power with additional requirements for CA (2UL CA) to all types of NR UE release 15 and forward supporting 2UL CA.
6.2A.4.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.2A.4.0.
6.2A.4.1.4	Test description
This test is covered by clause 6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA), 6.2A.2.1 Maximum output power reduction for CA (2UL CA) and 6.2A.3.1 UE maximum output power with additional requirements for CA (2UL CA).
6.2A.4.1.5	Test requirements
This test is covered by clause 6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA), 6.2A.2.1 Maximum output power reduction for CA (2UL CA) and 6.2A.3.1 UE maximum output power with additional requirements for CA (2UL CA).
[bookmark: _Toc92802688]6.2A.4.2	Configured transmitted power for CA (3UL CA)
FFS
[bookmark: _Toc76557619][bookmark: _Toc84435511][bookmark: _Toc92802689]6.2A.4.3	Configured transmitted power for CA (4UL CA)
FFS
[bookmark: _Toc76557620][bookmark: _Toc84435512][bookmark: _Toc92802690]6.2A.4.4	Configured transmitted power for CA (5UL CA)
FFS
[bookmark: _Toc76557621][bookmark: _Toc84435513][bookmark: _Toc92802691]6.2A.4.5	Configured transmitted power for CA (6UL CA)
FFS
[bookmark: _Toc76557622][bookmark: _Toc84435514][bookmark: _Toc92802692]6.2A.4.6	Configured transmitted power for CA (7UL CA)
FFS
[bookmark: _Toc76557623][bookmark: _Toc84435515][bookmark: _Toc92802693]6.2A.4.7	Configured transmitted power for CA (8UL CA)
FFS
[bookmark: _Toc21026432][bookmark: _Toc27743690][bookmark: _Toc36196834][bookmark: _Toc36197526][bookmark: _Toc43898191][bookmark: _Toc52550682][bookmark: _Toc58952397][bookmark: _Toc68098141][bookmark: _Toc68098414][bookmark: _Toc68360544][bookmark: _Toc76557624][bookmark: _Toc84435516][bookmark: _Toc92802694]6.2D	Transmit power for UL MIMO
[bookmark: _Toc21026433][bookmark: _Toc27743691][bookmark: _Toc36196835][bookmark: _Toc36197527][bookmark: _Toc43898192][bookmark: _Toc52550683][bookmark: _Toc58952398][bookmark: _Toc68098142][bookmark: _Toc68098415][bookmark: _Toc68360545][bookmark: _Toc76557625][bookmark: _Toc84435517][bookmark: _Toc92802695]6.2D.1	UE maximum output power for UL MIMO
[bookmark: _Toc84435518][bookmark: _Toc92802696]6.2D.1.0	General
The requirements in the following clauses define the maximum output power radiated by the UE with nrofSRS-Ports set to 2, for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. MPR shall be applied as specified in clause 6.2D.2
For the maximum output power requirement for 2-layer UL MIMO operation, a UE shall be configured for 2-layer UL MIMO transmission as specified in Table 6.2D.1.0-1. 
Table 6.2D.1.0-1: UL MIMO configuration
	Transmission scheme
	DCI format
	Number of layers
	TPMI index

	Codebook based uplink
	DCI format 0_1
	2
	0



The maximum output power requirement for single layer transmission shall apply to a UE that supports ULFPTx feature and is configured for single layer transmission in its declared full power mode [22, TS 38.213] as specified in Table 6.2D.1.0-2.
Table 6.2D.1.0-2: PUSCH Configuration for uplink full power transmission (ULFPTx)
	ULFPTx Mode
	Transmission scheme
	DCI format
	Modulation
	Number of layers
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM 1
	1
	2

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0 or 12

	Mode-full power
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0,1

	NOTE 1:	For PUSCH configured with ULFPTxModes set to Mode-1, all requirements for 1-layer CP-OFDM based modulation in subsection 6.2D are assumed to be met if the requirement for 2-layer UL MIMO has been validated.
NOTE 2:	TPMI index selected shall be based upon the full power TPMI reported by the UE [22, TS 38.213].



[bookmark: _Toc84435519][bookmark: _Toc92802697]6.2D.1.1	UE maximum output power - EIRP and TRP for UL MIMO
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
- 	No test points are defined for 2-layer UL MIMO since there is no configuration satisfying MPR=0dB requirements in RAN4. 
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 ,4, 5 and 6.
-	Test Procedures for EIRP beam peak Extreme Conditions are FFS.
6.2D.1.1.1	Test purpose
To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth for UL MIMO under the deployment scenarios where additional requirements are specified.
6.2D.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports UL MIMO.
6.2D.1.1.3	Minimum conformance requirements
6.2D.1.1.3.1	UE maximum output power for UL MIMO for power class 1
The following requirements define the maximum output power radiated by the PC1 UE. Requirements apply to UEs when configured for 2-layer transmission as well as when configured for single layer uplink full power transmission (ULFPTx), with configuration per clause 6.2D.1.0.
The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.1-1 below. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle). Power class 1 UE is used for fixed wireless access (FWA).
Table 6.2D.1.1.3.1-1: UE minimum peak EIRP for UL MIMO for power class 1
	Operating band
	Min peak EIRP (dBm)

	n257
	40.0

	n258
	40.0

	n260
	38.0

	n261
	40.0

	n262
	34.2

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance.



Table 6.2D.1.1.3.1-2: (void) 
The maximum output power values for TRP and EIRP are found in Table 6.2D.1.1.3.1-3 below for UE with UL MIMO. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2D.1.1.3.1-3: UE maximum output power limits for UL MIMO for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	35
	55

	n258
	35
	55

	n260
	35
	55

	n261
	35
	55

	n262
	35
	55



The minimum EIRP at the 85th percentile of the distribution of radiated power measured over the full sphere around the UE with UL MIMO is defined as the spherical coverage requirement and is found in Table 6.2D.1.1.3.1-4 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
Table 6.2D.1.1.3.1-4: UE spherical coverage for UL MIMO for power class 1
	Operating band
	Min EIRP at 85 %-tile CDF (dBm)

	n257
	32.0

	n258
	32.0

	n260
	30.0

	n261
	32.0

	n262
	26.0

	NOTE 1:	Minimum EIRP at 85 %-tile CDF is defined as the lower limit without tolerance.



6.2D.1.1.3.2	UE maximum output power for UL MIMO for power class 2
The following requirements define the maximum output power radiated by the PC2 UE. Requirements apply to UEs when configured for 2-layer transmission as well as when configured for single layer uplink full power transmission (ULFPTx), with configuration per clause 6.2D.1.0.
The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.2-1 below. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2D.1.1.3.2-1: UE minimum peak EIRP for UL MIMO for power class 2
	Operating band
	Min peak EIRP (dBm)

	n257
	29

	n258
	29

	n261
	29

	n262
	22.9

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance.
NOTE 2:	Min Peak EIRP refers to the total EIRP for the UL beams peaks.



The maximum output power values for TRP and EIRP are found in Table 6.2D.1.1.3.2-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2D.1.1.3.2-2: UE maximum output power limits for UL MIMO for power class 2
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n261
	23
	43

	n262
	23
	43



Table 6.2D.1.1.3.2-3: (void) 
The minimum EIRP at the 60th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2D.1.1.3.2-4 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
Table 6.2D.1.1.3.2-4: UE spherical coverage for UL MIMO for power class 2
	Operating band
	Min EIRP at 60 %-tile CDF (dBm)

	n257
	18.0

	n258
	18.0

	n261
	18.0

	n262
	11.0

	NOTE 1:	Minimum EIRP at 60 %-tile CDF is defined as the lower limit without tolerance



6.2D.1.1.3.3	UE maximum output power for UL MIMO for power class 3
The following requirements define the maximum output power radiated by the PC3 UE.. Requirements apply to UEs when configured for 2-layer transmission as well as when configured for single layer uplink full power transmission (ULFPTx), with configuration per clause 6.2D.1.0.
The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.3-1 below. The period of measurement shall be at least one sub frame (1 ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2D.1.1.3.3-1: UE minimum peak EIRP for UL MIMO for power class 3
	Operating band
	Min peak EIRP (dBm)

	n257
	22.4

	n258
	22.4

	n259
	18.7

	n260
	20.6

	n261
	22.4

	n262
	16.0

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance.
NOTE 2:	Min Peak EIRP refers to the total EIRP for the UL beams peaks.



The maximum output power values for TRP and EIRP are found in Table 6.2D.1.1.3.3-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2D.1.1.3.3-2: UE maximum output power limits for UL MIMO for power class 3
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n259
	23
	43

	n260
	23
	43

	n261
	23
	43

	n262
	23
	43



Table 6.2D.1.1.3.3-3: (void) 
The minimum EIRP at the 50th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2D.1.1.3.3-4 below. The requirement is verified with the test metric of EIRP (Link=spherical coverage grid, Meas=Link angle).
Table 6.2D.1.1.3.3-4: UE spherical coverage for UL MIMO for power class 3
	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n257
	11.5

	n258
	11.5

	n259
	5.8

	n260
	8

	n261
	11.5

	NOTE 1:	Minimum EIRP at 50 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:	The requirements in this table are only applicable for UE which supports single band in FR2



6.2D.1.1.3.4	UE maximum output power for UL MIMO for power class 4
The following requirements define the maximum output power radiated by the PC4 UE. Requirements apply to UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission (ULFPTx), with configuration per clause 6.2D.1.0.
The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.4-1 below. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2D.1.1.3.4-1: UE minimum peak EIRP for UL MIMO for power class 4
	Operating band
	Min peak EIRP (dBm)

	n257
	34

	n258
	34

	n260
	31

	n261
	34

	n262
	28.3

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance.
NOTE 2:	Min Peak EIRP refers to the total EIRP for the UL beams peaks.



The maximum output power values for TRP and EIRP are found in Table 6.2D.1.1.3.4-2 below. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2D.1.1.3.4-2: UE maximum output power limits for UL MIMO for power class 4
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n260
	23
	43

	n261
	23
	43

	n262
	23
	43



Table 6.2D.1.1.3.4-3: (void)
The minimum EIRP at the 20th percentile of the distribution of radiated power measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 6.2D.1.1.3.4-4 below. The requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
Table 6.2D.1.1.3.4-4: UE spherical coverage for UL MIMO for power class 4
	Operating band
	Min EIRP at 20 %-tile CDF (dBm)

	n257
	25

	n258
	25

	n260
	19

	n261
	25

	n262
	16.2

	NOTE 1:	Minimum EIRP at 20 %-tile CDF is defined as the lower limit without tolerance



The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.1.
6.2D.1.1.3.6	UE maximum output power for UL MIMO for power class 6
The following requirements define the maximum output power radiated by the PC6 UE. Requirements apply to UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission (ULFPTx), with configuration per clause 6.2D.1.0.
The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.6-1 below. The period of measurement shall be at least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle). 
Table 6.2D. 1.1.3.6-1: UE minimum peak EIRP for UL MIMO for power class 6
	Operating band
	Min peak EIRP (dBm)

	n257
	30

	n258
	30.4

	n261
	30

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance



The maximum output power values for TRP and EIRP are found in Table 6.2D. 1.1.3.6-2 below for UE with UL MIMO. The maximum allowed EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.2D. 1.1.3.6-2: UE maximum output power limits for UL MIMO for power class 6
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)

	n257
	23
	43

	n258
	23
	43

	n261
	23
	43



The minimum EIRP measured over the spherical coverage evaluation areas is defined as the spherical coverage requirement and is found in Table 6.2D. 1.1.3.6-3 below. UE spherical coverage evaluation areas are found in Table 6.2.1.1.3.6-3a in clause 6.2.1.1.3.6, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex J.1. The requirement is verified with the test metric of EIRP (Link= Spherical coverage grid, Meas=Link angle).
Table 6.2D. 1.1.3.6-3: UE spherical coverage for UL MIMO for power class 6
	Operating band
	Min EIRP over UE spherical coverage evaluation areas (dBm)

	n257
	20

	n258
	20.4

	n261
	20

	NOTE 1: Minimum EIRP over UE spherical coverage evaluation areas is defined as the lower limit without tolerance
NOTE 2: The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.
NOTE 3: The requirements in this table are applicable to FR2 PC6 UE with the network signalling [highSpeedMeasFlag-r17] configured as [set2].



6.2D.1.1.4	Test description
6.2D.1.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2D.1.1.4.1-1 and Table 6.2D.1.1.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2D.1.1.4.1-1: Test Configuration Table for 2-layer UL MIMO
NOTE:	No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
[bookmark: OLE_LINK63]Table 6.2D.1.1.4.1-2: Test Configuration Table for uplink full power transmission (ULFPTx)
	Default Conditions

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

	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, 100 MHz, Highest

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	, PC4 and PC6

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC6 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.2D.1.1.4.1-2.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2D.1.1.4.3
6.2D.1.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2D.1.1.4.1-2. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2D.1.1.4.3.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Tables 6.2D.1.1.5-1 to 6.2D.1.1.5-4. EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering both polarizations, theta and phi.
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
8.	If UE supports ULFPTx, repeat test steps 1~7 with UL RMC according to Table 6.2D.1.1.4.1-2. The PDCCH DCI format 0_1 is specified with the condition ULFPTx_Mode1, ULFPTx_Mode2 or ULFPTx_ModeFull in 38.508-1 [5] subclause 4.3.6.1.1.2 depending on UE reported capability. Message contents are according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2D.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.2D.1.1.5	Test requirement
The EIRP derived in step 4, TRP derived in step 5, and EIRP and TRP derived in step 8 shall not exceed the values specified in Table 6.2D.1.1.5-1 to Table 6.2D.1.1.5-4.
Table 6.2D.1.1.5-1: UE maximum output test requirements for power class 1
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	35+TT
	55
	40.0-TT

	n258
	35+TT
	55
	40.0-TT

	n260
	35+TT
	55
	38.0-TT

	n261
	35+TT
	55
	40.0-TT

	n262
	35+TT
	55
	34.2-TT



Table 6.2D.1.1.5-2: UE maximum output test requirements for power class 2
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	29-TT

	n258
	23+TT
	43
	29-TT

	n260
	
	
	

	n261
	23+TT
	43
	29-TT

	n262
	23+TT
	43
	22.9-TT



Table 6.2D.1.1.5-3: UE maximum output test requirements for power class 3 
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	22.4-TT

	n258
	23+TT
	43
	22.4-TT

	n260
	23+TT
	43
	20.6-TT

	n261
	23+TT
	43
	22.4-TT

	n262
	23+TT
	43
	16.0-TT



Table 6.2D.1.1.5-3b: Test Tolerance (Max TRP for Power class 3)
FFS
Table 6.2D.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3)
FFS
Table 6.2D.1.1.5-4: UE maximum output power test requirements for power class 4
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	34-TT

	n258
	23+TT
	43
	34-TT

	n260
	23+TT
	43
	31-TT

	n261
	23+TT
	43
	34-TT



Table 6.2D.1.1.5-5: FSS

Table 6.2D.1.1.5-6: UE maximum output power test requirements for power class 6
	Operating band
	Max TRP (dBm)
	Max EIRP (dBm)
	Min peak EIRP (dBm)

	n257
	23+TT
	43
	30+TT

	n258
	23+TT
	43
	30.4+TT

	n261
	23+TT
	43
	30+TT



[bookmark: _Toc84435520][bookmark: _Toc92802698]6.2D.1.2	UE maximum output power - Spherical coverage for UL MIMO
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
- 	No test points are defined for 2-layer UL MIMO since there is no configuration satisfying MPR=0dB requirements in RAN4. 
- 	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 ,4, 5 and 6.
- 	The test case is incomplete for band n259.
6.2D.1.2.1	Test purpose
To verify that the spatial coverage of the UE in expected directions is acceptable. 
6.2D.1.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support beam correspondence without UL beam sweeping.
6.2D.1.2.3	Minimum conformance requirements
Minimum conformance requirements are defined in clause 6.2D.1.1.3.
6.2D.1.2.4	Test description
6.2D.1.2.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2D.1.2.4.1-1 and Table 6.2D.1.2.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2D.1.2.4.1-1: Test Configuration Table for 2-layer UL MIMO
NOTE:	No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
Table 6.2D.1.2.4.1-2: Test Configuration Table for uplink full power transmission (ULFPTx)
	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, Highest

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	and PC4

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.2D.1.2.4.1-2.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2D.1.2.4.3
6.2D.1.2.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2D.1.2.4.1-2. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink modulation in section 6.2D.1.2.4.3.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	Through its beam correspondence procedure, DUT refines its TX beam toward that direction depending on DUT’s beam correspondence capability which shall match OEM declaration: 
4a 	If the DUT’s beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping is supported, then DUT autonomously chooses the corresponding TX beam for PUSCH transmission using downlink reference signals to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping;
4b 	If the DUT’s beam correspondence capability beamCorrespondenceWithoutUL-BeamSweeping is not present, then DUT chooses the TX beam for PUSCH transmission which is based on beam correspondence with relying on both DL measurements on downlink reference signals and network-assisted uplink beam sweeping:
4b.1) DUT uses downlink reference signals to select proper RX beam and uses autonomous beam correspondence to select the TX beam. 
4b.2) SS configures M=8 SRS resources to DUT, with the field spatialRelationInfo omitted and the field usage set as ‘beamManagement’. In case DUT supports less than 8 SRS resources, SS configures the number of SRS resources according to the maximum number of SRS resources indicated by UE capability signalling. Additionally, for codebook based PUSCH transmission, SS configures a semi-persistent SRS resource set with the field usage as 'codebook'. 
4b.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-resources configured by SS. 
4b.4) Based on measurement of the received beamManagement SRS, SS chooses the best SRS beam and, if needed, updates the spatial relation information between the semi-persistent codebook SRS resources and the SS selected beamManagement SRS resource in the activation MAC CE of the semi-persistent SRS resource. The SS indicates in the SRS Resource Indicator (SRI) field in the scheduling grant for PUSCH, if present, the SRS resource within the semi-persistent SRS resource set whose spatial relation is linked to the best detected SRS beam. 
4b.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.
5. Measure UE EIRP value for each grid point according to the EIRP spherical coverage procedure defined in Annex K.1.5.0, and obtain a cumulative distribution function (CDF) of all EIRP dBm values. Alternatively, UE EIRP measurement for each grid point could be done according to Tx Fast spherical coverage procedure defined in Annex K.1.5.1. After a rotation, allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the best beam to use. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	Identify the EIRP dBm value corresponding to %-tile (UE power class dependent) value in the applicable test requirement table in section 6.2D.1.2.5.
7.	If UE supports ULFPTx, repeat test steps 1~6 with UL RMC according to Table 6.2D.1.2.4.1-2. The PDCCH DCI format 0_1 is specified with the condition ULFPTx_Mode1, ULFPTx_Mode2 or ULFPTx_ModeFull in 38.508-1 [5] subclause 4.3.6.1.1.2 depending on UE reported capability. Message contents are according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.2D.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.2D.1.2.5	Test requirement
The defined %-tile EIRP in measurement distribution derived in step 5 and step 6 shall exceed the values specified in Table 6.2D.1.2.5-1 to Table 6.2D.1.2.5-6.
Table 6.2D.1.2.5-1: UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85%-tile CDF (dBm)

	n257
	32.0-TT

	n258
	32.0-TT

	n260
	30.0-TT

	n261
	32.0-TT

	n262
	26.0-TT



Table 6.2D.1.2.5-2: UE spherical coverage for power class 2
	Operating band
	Min EIRP at 60%-tile CDF (dBm)

	n257
	18.0-TT

	n258
	18.0-TT

	n260
	

	n261
	18.0-TT

	n262
	11.0-TT



Table 6.2D.1.2.5-3: UE spherical coverage for power class 3 
	Operating band
	Min EIRP at 50t%-tile CDF (dBm)

	n257
	11.5-TT

	n258
	11.5-TT

	n259
	5.8-TT

	n260
	8-TT

	n261
	11.5-TT



Table 6.2D.1.2.5-3b: Test Tolerance (UE spherical coverage for Power class 3)
FFS
Table 6.2D.1.2.5-4: UE spherical coverage for power class 4
	Operating band
	Min EIRP at 20%-tile CDF (dBm)

	n257
	25-TT

	n258
	25-TT

	n260
	19-TT

	n261
	25-TT

	n262
	16.2-TT



Table 6.2D.1.2.5-5: UE spherical coverage for power class 5
	Operating band
	Min EIRP at 85 %-tile CDF (dBm)

	n257
	22-TT

	n258
	22.4-TT

	n259
	19.7-TT



Table 6.2D.1.2.5-6: UE spherical coverage for power class 6
	Operating band
	Min EIRP over UE spherical coverage evaluation areas (dBm)

	n257
	20-TT

	n258
	20.4-TT

	n261
	20-TT



[bookmark: _Toc21026434][bookmark: _Toc27743692][bookmark: _Toc36196836][bookmark: _Toc36197528][bookmark: _Toc43898193][bookmark: _Toc52550684][bookmark: _Toc58952399][bookmark: _Toc68098143][bookmark: _Toc68098416][bookmark: _Toc68360546][bookmark: _Toc76557626][bookmark: _Toc84435521][bookmark: _Toc92802699]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.
[bookmark: _Toc84435522]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).
[bookmark: _Toc84435523]6.2D.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward supporting UL MIMO.
[bookmark: _Toc84435524]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][bookmark: _Toc84435525][bookmark: _Toc92802700]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.1.1.3.1-1 is specified in sub-clause 6.2.2.3.1. 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][bookmark: _Toc84435526][bookmark: _Toc92802701]6.2D.2.3.2	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.1.1.3.2-1 is specified in sub-clause 6.2.2.3.2. 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][bookmark: _Toc84435527][bookmark: _Toc92802702]6.2D.2.3.3	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.1.1.3.3-1 is specified in sub-clause 6.2.2.3.3. 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][bookmark: _Toc84435528][bookmark: _Toc92802703]6.2D.2.3.4	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.1.1.3.4-1 is specified in sub-clause 6.2.2.3.4. 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][bookmark: _Toc84435529][bookmark: _Toc92802704]6.2D.2.3.5	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.1.1.3.4-1 is specified in sub-clause 6.2.2.3.4. 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.
[bookmark: _Toc84435530]6.2D.2.4	Test description
[bookmark: _Toc84435531]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, TL, TH

	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
	-
	Modulation
	RB allocation (NOTE 1)

	
	
	
	
	
	
	SCS 60 kHz
	SCS 120 kHz

	1
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left
	Outer_1RB_Left

	2
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right
	Outer_1RB_Right

	3
	Low
	
	
	
	CP-OFDM 64 QAM
	3@0
	2@0

	4
	High
	
	
	
	CP-OFDM 64 QAM
	3@NRB-3
	2@NRB-2

	5
	Low
	
	
	
	CP-OFDM 64 QAM
	15@0
	7@0

	6
	High
	
	
	
	CP-OFDM 64 QAM
	15@NRB-15
	7@NRB-7

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



	[bookmark: _Hlk130026733]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, TL, TH

	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
	-
	Modulation
	RB allocation (NOTE 1)

	
	
	
	
	
	
	SCS 60 kHz
	SCS 120 kHz

	1
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full_Region2
	Inner_Full_Region2

	2
	Low
	
	
	
	CP-OFDM QPSK
	16@0
	8@0

	3
	High
	
	
	
	CP-OFDM QPSK
	16@NRB-16
	8@NRB-8

	4
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full
	Outer_Full

	5
	Low
	
	
	
	CP-OFDM 16 QAM
	16@0
	8@0

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

	7
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full
	Outer_Full

	8
	Mid
	
	
	
	CP-OFDM 16 QAM
	Inner_Full_Region2
	Inner_Full_Region2

	9
	Low
	
	
	
	CP-OFDM 64 QAM
	16@0
	8@0

	10
	High
	
	
	
	CP-OFDM 64 QAM
	16@NRB-16
	8@NRB-8

	11
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full
	Outer_Full

	12
	Mid
	
	
	
	CP-OFDM 64 QAM
	Inner_Full
	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, TL, TH

	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
	-
	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, TL, TH

	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 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
	-
	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, TL, TH

	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
	-
	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, TL, TH

	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
	-
	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.



	Table 6.2D.2.4.1-7: Test Configuration Table for ULFPTx (Power Class 1, MPRnarrow) Default Conditions

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

	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)

	
	
	
	
	
	
	SCS 60 kHz
	SCS 120 kHz

	1
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left
	Outer_1RB_Left

	2
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right
	Outer_1RB_Right

	3
	Low
	
	
	
	CP-OFDM 64 QAM
	3@0
	2@0

	4
	High
	
	
	
	CP-OFDM 64 QAM
	3@NRB-3
	2@NRB-2

	5
	Low
	
	
	
	CP-OFDM 64 QAM
	15@0
	7@0

	6
	High
	
	
	
	CP-OFDM 64 QAM
	15@NRB-15
	7@NRB-7

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-2.
NOTE 2:	Test IDs 1 ~ 6 with CP-OFDM modulation are not needed if PDCCH DCI format 0_1 indicates ULFPTx_Mode1.



	Table 6.2D.2.4.1-8: Test Configuration Table for ULFPTx (Power Class 1, MPRWT, BWchannel ≤ 200 MHz) Default Conditions

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

	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)

	
	
	
	
	
	
	SCS 60 kHz
	SCS 120 kHz

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	16@0
	8@0

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	16@NRB-16
	8@NRB-8

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	Outer_Full

	4
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full_Region2
	Inner_Full_Region2

	5
	Low
	
	
	
	DFT-s-OFDM QPSK
	16@0
	8@0

	6
	High
	
	
	
	DFT-s-OFDM QPSK
	16@NRB-16
	8@NRB-8

	7
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full
	Outer_Full

	8
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Inner_Full_Region2
	Inner_Full_Region2

	9
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	16@0
	8@0

	10
	High
	
	
	
	DFT-s-OFDM 16 QAM
	16@NRB-16
	8@NRB-8

	11
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full
	Outer_Full

	12
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	16@0
	8@0

	13
	High
	
	
	
	DFT-s-OFDM 64 QAM
	16@NRB-16
	8@NRB-8

	14
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full
	Outer_Full

	15
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Inner_Full_Region2
	Inner_Full_Region2

	16
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full_Region2
	Inner_Full_Region2

	17
	Low
	
	
	
	CP-OFDM QPSK
	16@0
	8@0

	18
	High
	
	
	
	CP-OFDM QPSK
	16@NRB-16
	8@NRB-8

	19
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full
	Outer_Full

	20
	Low
	
	
	
	CP-OFDM 16 QAM
	16@0
	8@0

	21
	High
	
	
	
	CP-OFDM 16 QAM
	16@NRB-16
	8@NRB-8

	22
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full
	Outer_Full

	23
	Mid
	
	
	
	CP-OFDM 16 QAM
	Inner_Full_Region2
	Inner_Full_Region2

	24
	Low
	
	
	
	CP-OFDM 64 QAM
	16@0
	8@0

	25
	High
	
	
	
	CP-OFDM 64 QAM
	16@NRB-16
	8@NRB-8

	26
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in clause 6.1-2.
NOTE 2:	Test IDs 16 ~ 26 with CP-OFDM modulation are not needed if PDCCH DCI format 0_1 indicates ULFPTx_Mode1.



Table 6.2D.2.4.1-9: Test Configuration Table for ULFPTx (Power Class 1, MPRWT, BWchannel = 400 MHz)
	Default Conditions

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

	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
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	8@0

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	8@NRB-8

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Full_Region2

	5
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full_Region2

	6
	Low
	
	
	
	DFT-s-OFDM QPSK
	8@0

	7
	High
	
	
	
	DFT-s-OFDM QPSK
	8@NRB-8

	8
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Inner_Full_Region2

	10
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	8@0

	11
	High
	
	
	
	DFT-s-OFDM 16 QAM
	8@NRB-8

	12
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	13
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	8@0

	14
	High
	
	
	
	DFT-s-OFDM 64 QAM
	8@NRB-8

	15
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	16
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full_Region2

	17
	Low
	
	
	
	CP-OFDM QPSK
	8@0

	18
	High
	
	
	
	CP-OFDM QPSK
	8@NRB-8

	19
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	20
	Low
	
	
	
	CP-OFDM 16 QAM
	8@0

	21
	High
	
	
	
	CP-OFDM 16 QAM
	8@NRB-8

	22
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	23
	Mid
	
	
	
	CP-OFDM 16 QAM
	Inner_Full_Region2

	24
	Low
	
	
	
	CP-OFDM 64 QAM
	8@0

	25
	High
	
	
	
	CP-OFDM 64 QAM
	8@NRB-8

	26
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in clause 6.1-2.
NOTE 2:	Test IDs 16 ~ 26 with CP-OFDM modulation are not needed if PDCCH DCI format 0_1 indicates ULFPTx_Mode1.



Table 6.2D.2.4.1-10: Test Configuration Table for ULFPTx (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, TL, TH

	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
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	4
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

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



Table 6.2D.2.4.1-11: Test Configuration Table for ULFPTx (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, TL, TH

	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
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	2
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	3
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Inner_Full

	4
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	7
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Inner_Full

	8
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	9
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	10
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	11
	Mid
	
	
	
	CP-OFDM QPSK
	Inner_Full

	12
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	13
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	14
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	15
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	16
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	17
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	18
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	19
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	20
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.
NOTE 2:	Test IDs 11 ~ 20 with CP-OFDM modulation are not needed if PDCCH DCI format 0_1 indicates ULFPTx_Mode1.



Table 6.2D.2.4.1-12: Test Configuration Table for ULFPTx (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, TL, TH

	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
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	10
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	11
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	12
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	13
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	14
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	15
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	16
	Low
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Left

	17
	High
	
	
	
	CP-OFDM 16 QAM
	Outer_1RB_Right

	18
	Mid
	
	
	
	CP-OFDM 16 QAM
	Outer_Full

	19
	Low
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Left

	20
	High
	
	
	
	CP-OFDM 64 QAM
	Outer_1RB_Right

	21
	Mid
	
	
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.
NOTE 2:	Test IDs 13 ~ 21 with CP-OFDM modulation are not needed if PDCCH DCI format 0_1 indicates ULFPTx_Mode1.



[bookmark: _Toc84435532]6.2D.2.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (Note 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in 6.2.2.5. EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
[bookmark: OLE_LINK129][bookmark: OLE_LINK130]7.	If UE supports ULFPTx, repeat test steps 1~6 with UL RMC according to Table 6.2D.2.4.1-7 through Table 6.2D.2.4.1-12. The PDCCH DCI format 0_1 is specified with the condition ULFPTx_Mode1, ULFPTx_Mode2 or ULFPTx_ModeFull in 38.508-1 [5] subclause 4.3.6.1.1.2 depending on UE reported capability. Message contents are according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.2.2.4.1-1 to Table 6.2.2.4.1-9, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
[bookmark: _Toc84435533]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.
[bookmark: _Toc84435534]6.2D.2.5	Test requirements
[bookmark: _Toc84435535]The maximum output power, derived in step 5 shall be within the range prescribed by the nominal maximum output power and tolerance in following tables.
Table 6.2D.2.5-1: UE Power Class test requirements for Power Class 1 (for Bands n257, n258, n261)
FFS

Table 6.2D.2.5-2: UE Power Class test requirements for Power Class 1 (for Bands n260)
FFS

Table 6.2D.2.5-3: UE Power Class test requirements for Power Class 2 (n257, 258, 261)
FFS

Table 6.2.2D.5-4: UE Power Class test requirements for Power Class 3 (n257, 258, 261)
	Test Configuration Table
	Test ID
	BW (MHz)
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	Table 6.2D.2.4.1-4
	1
	<=200MHz
	22.4
	4.0
	3
	15.4-TT-ΔMBP,n
	43

	
	
	400MHz
	22.4
	5.0
	4
	13.4-TT-ΔMBP,n
	43

	
	2
	<=200MHz
	22.4
	4.0
	3
	15.4-TT-ΔMBP,n
	43

	
	
	400MHz
	22.4
	5.0
	4
	13.4-TT-ΔMBP,n
	43

	Table 6.2D.2.4.1-5
	1
	<=200MHz
	22.4
	3.5
	3
	15.9-TT-ΔMBP,n
	43

	
	2
	<=200MHz
	22.4
	4.0
	3
	15.4-TT-ΔMBP,n
	43

	
	3
	<=200MHz
	22.4
	4.0
	3
	15.4-TT-ΔMBP,n
	43

	
	4
	<=200MHz
	22.4
	4.0
	3
	15.4-TT-ΔMBP,n
	43

	
	5
	<=200MHz
	22.4
	5.0
	4
	13.4-TT-ΔMBP,n
	43

	
	6
	<=200MHz
	22.4
	5.0
	4
	13.4-TT-ΔMBP,n
	43

	
	7
	<=200MHz
	22.4
	5.0
	4
	13.4-TT-ΔMBP,n
	43

	
	8
	<=200MHz
	22.4
	5.0
	4
	13.4-TT-ΔMBP,n
	43

	
	9
	<=200MHz
	22.4
	7.5
	5
	11.9-TT-ΔMBP,n
	43

	
	10
	<=200MHz
	22.4
	7.5
	5
	11.9-TT-ΔMBP,n
	43

	
	11
	<=200MHz
	22.4
	7.5
	5
	11.9-TT-ΔMBP,n
	43

	
	12
	<=200MHz
	22.4
	7.5
	5
	11.9-TT-ΔMBP,n
	43

	Table 6.2D.2.4.1-6
	1
	400MHz
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	2
	400MHz
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	3
	400MHz
	22.4
	5
	4
	13.4-TT-ΔMBP,n
	43

	
	4
	400MHz
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	5
	400MHz
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	6
	400MHz
	22.4
	6.5
	5
	10.9-TT-ΔMBP,n
	43

	
	7
	400MHz
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	
	8
	400MHz
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	
	9
	400MHz
	22.4
	9
	5
	8.4-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



Table 6.2D.2.5-5: UE Power Class test requirements for Power Class 3 (n260)
	Test Configuration Table
	Test ID
	BW (MHz)
	PPowerclass
	MPRf,c
	T(MPRf,c)
	Lower limit
(dBm)
	Upper limit
(dBm)

	Table 6.2D.2.4.1-4
	1
	<=200MHz
	20.6
	4.0
	3
	13.6-TT-ΔMBP,n
	43

	
	
	400MHz
	20.6
	5.0
	4
	11.6-TT-ΔMBP,n
	43

	
	2
	<=200MHz
	20.6
	4.0
	3
	13.6-TT-ΔMBP,n
	43

	
	
	400MHz
	20.6
	5.0
	4
	11.6-TT-ΔMBP,n
	43

	Table 6.2D.2.4.1-5
	1
	<=200MHz
	20.6
	3.5
	3
	14.1-TT-ΔMBP,n
	43

	
	2
	<=200MHz
	20.6
	4.0
	3
	13.6-TT-ΔMBP,n
	43

	
	3
	<=200MHz
	20.6
	4.0
	3
	13.6-TT-ΔMBP,n
	43

	
	4
	<=200MHz
	20.6
	4.0
	3
	13.6-TT-ΔMBP,n
	43

	
	5
	<=200MHz
	20.6
	5.0
	4
	11.6-TT-ΔMBP,n
	43

	
	6
	<=200MHz
	20.6
	5.0
	4
	11.6-TT-ΔMBP,n
	43

	
	7
	<=200MHz
	20.6
	5.0
	4
	11.6-TT-ΔMBP,n
	43

	
	8
	<=200MHz
	20.6
	5.0
	4
	11.6-TT-ΔMBP,n
	43

	
	9
	<=200MHz
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	
	10
	<=200MHz
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	
	11
	<=200MHz
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	
	12
	<=200MHz
	20.6
	7.5
	5
	8.1-TT-ΔMBP,n
	43

	Table 6.2D.2.4.1-6
	1
	400MHz
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	2
	400MHz
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	3
	400MHz
	20.6
	5
	4
	11.6-TT-ΔMBP,n
	43

	
	4
	400MHz
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	5
	400MHz
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	6
	400MHz
	20.6
	6.5
	5
	9.1-TT-ΔMBP,n
	43

	
	7
	400MHz
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	
	8
	400MHz
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	
	9
	400MHz
	20.6
	9
	5
	6.6-TT-ΔMBP,n
	43

	Note 1:	ΔMBP,n is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:	All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:	Max allowed sum of ΔMBP,n over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:	ΔMBP,n is 0 for single band UE.



Table 6.2D.2.5-5a: Test Tolerance (Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



Table 6.2D.2.5-6: UE Power Class test requirements for Power Class 4 (for Bands n257, n258, n261)
FFS
Table 6.2D.2.5-7: UE Power Class test requirements for Power Class 4 (for Bands n260)
FFS
[bookmark: _Toc21026435][bookmark: _Toc27743693][bookmark: _Toc36196837][bookmark: _Toc36197529][bookmark: _Toc43898194][bookmark: _Toc52550685][bookmark: _Toc58952400][bookmark: _Toc68098144][bookmark: _Toc68098417][bookmark: _Toc68360547][bookmark: _Toc76557627][bookmark: _Toc92802705]6.2D.3	UE maximum output power with additional requirements for UL MIMO
[bookmark: _Toc21026436][bookmark: _Toc27743694][bookmark: _Toc36196838][bookmark: _Toc36197530][bookmark: _Toc43898195][bookmark: _Toc52550686][bookmark: _Toc58952401][bookmark: _Toc68098145][bookmark: _Toc68098418][bookmark: _Toc68360548][bookmark: _Toc76557628][bookmark: _Toc84435536][bookmark: _Toc92802706]Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
· OTA test procedure for UL MIMO is still under investigation
6.2D.3.1	Test purpose
Additional spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power.
6.2D.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward supporting UL MIMO. 
6.2D.3.3	Minimum conformance requirements
[bookmark: _Toc21340815][bookmark: _Toc29805262][bookmark: _Toc36456471][bookmark: _Toc36469569][bookmark: _Toc37253978][bookmark: _Toc37322835][bookmark: _Toc37324241][bookmark: _Toc45889764][bookmark: _Toc52196424][bookmark: _Toc52197404][bookmark: _Toc53173127][bookmark: _Toc53173496][bookmark: _Toc61118762][bookmark: _Toc61119144][bookmark: _Toc61119525][bookmark: _Toc67923716][bookmark: _Toc75294528][bookmark: _Toc76510291][bookmark: _Toc83130254][bookmark: _Toc90589839]6.2D.3.3.1	UE maximum output power reduction with additional requirements 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 A-MPR values specified in clause 6.2.3.3 shall apply to the maximum output power specified in Table 6.2D.1.1.3.1-1. The requirements shall be met with the configurations specified in sub-clause 6.2D.1.0.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2D.4.3 apply.
[bookmark: _Toc21340816][bookmark: _Toc29805263][bookmark: _Toc36456472][bookmark: _Toc36469570][bookmark: _Toc37253979][bookmark: _Toc37322836][bookmark: _Toc37324242][bookmark: _Toc45889765][bookmark: _Toc52196425][bookmark: _Toc52197405][bookmark: _Toc53173128][bookmark: _Toc53173497][bookmark: _Toc61118763][bookmark: _Toc61119145][bookmark: _Toc61119526][bookmark: _Toc67923717][bookmark: _Toc75294529][bookmark: _Toc76510292][bookmark: _Toc83130255][bookmark: _Toc90589840]6.2D.3.3.2	UE maximum output power reduction with additional requirements 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 A-MPR values specified in clause 6.2.3.3 shall apply to the maximum output power specified in Table 6.2D.1.1.3.2-1. The requirements shall be met with the configurations specified in clause 6.2D.1.0.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2D.4.3 apply.
[bookmark: _Toc21340817][bookmark: _Toc29805264][bookmark: _Toc36456473][bookmark: _Toc36469571][bookmark: _Toc37253980][bookmark: _Toc37322837][bookmark: _Toc37324243][bookmark: _Toc45889766][bookmark: _Toc52196426][bookmark: _Toc52197406][bookmark: _Toc53173129][bookmark: _Toc53173498][bookmark: _Toc61118764][bookmark: _Toc61119146][bookmark: _Toc61119527][bookmark: _Toc67923718][bookmark: _Toc75294530][bookmark: _Toc76510293][bookmark: _Toc83130256][bookmark: _Toc90589841]6.2D.3.3.3	UE maximum output power reduction with additional requirements 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 A-MPR values specified in clause 6.2.3.3 shall apply to the maximum output power specified in Table 6.2D.1.1.3.3-1. The requirements shall be met with the configurations specified in clause 6.2D.1.0.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2D.4.3 apply.
[bookmark: _Toc21340818][bookmark: _Toc29805265][bookmark: _Toc36456474][bookmark: _Toc36469572][bookmark: _Toc37253981][bookmark: _Toc37322838][bookmark: _Toc37324244][bookmark: _Toc45889767][bookmark: _Toc52196427][bookmark: _Toc52197407][bookmark: _Toc53173130][bookmark: _Toc53173499][bookmark: _Toc61118765][bookmark: _Toc61119147][bookmark: _Toc61119528][bookmark: _Toc67923719][bookmark: _Toc75294531][bookmark: _Toc76510294][bookmark: _Toc83130257][bookmark: _Toc90589842]6.2D.3.3.4	UE maximum output power reduction with additional requirements 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 A-MPR values specified in clause 6.2.3.3 shall apply to the maximum output power specified in Table 6.2D.1.1.3.4-1. The requirements shall be met with the configurations specified in clause 6.2D.1.0.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2D.3.
6.2D.3.4	Test description
6.2D.3.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2D.3.4.1-1 to Table 6.2D.3.4.1-4. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.2D.3.4.1-1: Test configuration table for 2-layer UL-MIMO for NS_202
	Initial 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
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation
(NOTE 1)

	1 (NOTE 4)
	
	CP-OFDM QPSK
	Inner_Full

	2
	
	CP-OFDM QPSK
	Inner_1RB_Left for PC2, PC3 and PC4
Inner_Partial for PC1 (NOTE 2)

	3 (NOTE 3)
	
	CP-OFDM 64QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3 and PC4 or Inner_Partial_Left_Region1 for PC1 and when testing High range configure uplink RB to Inner_1RB_Right for PC2, PC3 and PC4 or Inner_Partial_Right_Region1 for PC1.
NOTE 3:	Test ID only applicable to PC1
NOTE 4:	Test ID only applicable to PC2, PC3 and PC4



Table 6.2D.3.4.1-2: Test configuration table for 2-layer UL-MIMO for NS_203
	Initial 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

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

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Frequency
	Channel Bandwidth
	Downlink Configuration
	Uplink Configuration

	
	
	
	-
	Modulation
	RB allocation
(NOTE 1)

	1
	Default
	Default
	
	CP-OFDM QPSK
	Inner_Full

	2
	Default
	Default
	
	CP-OFDM QPSK
	Inner_1RB_Left for PC2, PC3 and PC4
Inner_Partial for PC1 (NOTE 2)

	3 (NOTE 2)
	Low range + Channel Bandwidth
	Default
	
	CP-OFDM QPSK
	Inner_Partial

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test ID only applicable to PC1



Table 6.2D.3.4.1-3: Test configuration table for ULFPTx for NS_202
	Initial 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
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation
(NOTE 1)

	1 (NOTE 4)
	
	DFT-s-OFDM QPSK
	Inner_Full

	2
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left for PC2, PC3 and PC4
Inner_Partial for PC1 (NOTE 2)

	3 (NOTE 3)
	
	DFT-s-OFDM 64QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3 and PC4 or Inner_Partial_Left_Region1 for PC1 and when testing High range configure uplink RB to Inner_1RB_Right for PC2, PC3 and PC4 or Inner_Partial_Right_Region1 for PC1.
NOTE 3:	Test ID only applicable to PC1
NOTE 4:	Test ID only applicable to PC2, PC3 and PC4



Table 6.2D.3.4.1-4: Test configuration table for ULFPTx for NS_203
	Initial 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

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

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Frequency
	Channel Bandwidth
	Downlink Configuration
	Uplink Configuration

	
	
	
	-
	Modulation
	RB allocation
(NOTE 1)

	1
	Default
	Default
	
	DFT-s-OFDM QPSK
	Inner_Full

	2
	Default
	Default
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left for PC2, PC3 and PC4
Inner_Partial for PC1 (NOTE 2)

	3 (NOTE 2)
	Low range + Channel Bandwidth
	Default
	
	DFT-s-OFDM QPSK
	Inner_Partial

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test ID only applicable to PC1



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The DL and UL Reference Measurement channels are set according to Table 6.2D.3.4.1-1 to Table 6.2D.3.4.1-4.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.2D.3.4.3
6.2D.3.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.2D.3.4.1-1 to Table 6.2D.3.4.1-2. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in clause 6.2D.3.5. EIRP test procedure is defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
7.	If UE supports ULFPTx, repeat test steps 1~6 with UL RMC according to Table 6.2D.3.4.1-3 and 6.2D.3.4.1-4. The PDCCH DCI format 0_1 is specified with the condition ULFPTx_Mode1, ULFPTx_Mode2 or ULFPTx_ModeFull in 38.508-1 [5] subclause 4.3.6.1.1.2 depending on UE reported capability. Message contents are according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K. 
6.2D.3.4.3	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, with the following exceptions for each network signalling value.
1.	Information element AdditionalSpectrumEmission for NR can be set in SIB1 according to TS 38.331[19]. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.
Table 6.2D.3.4.3-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement
	Derivation Path: TS 38.508-1 [10] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	AdditionalSpectrumEmission
	1 (NS_202)
	for band n257
	

	AdditionalSpectrumEmission
	2 (NS_202)
	for band n258
	

	AdditionalSpectrumEmission
	3 (NS_203)
	for band n258
	



6.2D.3.5	Test requirement
The UE EIRP derived in step 5 shall not exceed the values specified in Table 6.2D.3.5-1 to Table 6.2D.3.5-8. The UE EIRP derived in step 7 shall not exceed the values specified in Table 6.2D.3.5-9 to Table 6.2D.3.5-16.
Table 6.2D.3.5-1: UE Power Class 1 test requirements for 2-layer UL-MIMO (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	2
	40
	4.51
5.02
	11
	7
	22-TT
	55

	
	3
	
	7.51
9.02
	11
	7
	22-TT
	55

	NOTE 1	Applicable to BWchannel ≤ 200 MHz
NOTE 2	Applicable to BWchannel = 400 MHz



Table 6.2D.3.5-2: UE Power Class 2 test requirements for 2-layer UL-MIMO (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	1
	29
	3.51
5.02
	1
	3.01
4.02
	22.5-TT1
20-TT2
	43

	
	2
	
	3.51
5.02
	1
	3.01
4.02
	22.5-TT1
20-TT2
	43

	NOTE 1	Applicable to BWchannel ≤ 200 MHz
NOTE 2	Applicable to BWchannel = 400 MHz



Table 6.2D.3.5-3: UE Power Class 3 test requirements for 2-layer UL-MIMO (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	1
	22.4
	3.51
5.02
	1
	3.01
4.02
	15.9 -TT-MBP,n 1
13.4 -TT-MBP,n 2
	43

	
	2
	
	3.51
5.02
	1
	3.01
4.02
	15.9 -TT-MBP,n 1
13.4 -TT-MBP,n 2
	43

	NOTE 1	Applicable to BWchannel ≤ 200 MHz
NOTE 2	Applicable to BWchannel = 400 MHz
NOTE 3:	MBP,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2D.3.5-4: UE Power Class 4 test requirements for 2-layer UL-MIMO (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	1
	34
	3.51
5.02
	1
	3.01
4.02
	27.5 -TT1
25.0 -TT2
	43

	
	2
	
	3.51
5.02
	1
	3.01
4.02
	27.5 -TT1
25.0 -TT2
	43

	NOTE 1	Applicable to BWchannel ≤ 200 MHz
NOTE 2	Applicable to BWchannel = 400 MHz



Table 6.2D.3.5-5: UE Power Class 1 test requirements for 2-layer UL-MIMO (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	40
	4.51
5.02
	3
	4
	31.5 - TT1
31.0 - TT2
	55

	
	2
	
	4.51
5.02
	3
	4
	31.5 - TT1
31.0 - TT2
	55

	
	3
	
	4.51
5.02
	0
	4
	31.5 - TT1
31.0 - TT2
	55

	NOTE 1	Applicable to BWchannel ≤ 200 MHz
NOTE 2	Applicable to BWchannel = 400 MHz



Table 6.2D.3.5-6: UE Power Class 2 test requirements for 2-layer UL-MIMO (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	29
	3.51
5.02
	0
	3.01
4.02
	22.5-TT1
20.0-TT2
	43

	
	2
	
	3.51
5.02
	0
	3.01
4.02
	22.5-TT1
20.0-TT2
	43

	NOTE 1	Applicable to BWchannel ≤ 200 MHz
NOTE 2	Applicable to BWchannel = 400 MHz



Table 6.2D.3.5-7: UE Power Class 3 test requirements for 2-layer UL-MIMO (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	22.4
	3.51
5.02
	0
	3.01
4.02
	15.9-TT-ΔMBP,n 1
13.4-TT-ΔMBP,n 2
	43

	
	2
	
	3.51
5.02
	0
	3.01
4.02
	15.9-TT-ΔMBP,n 1
13.4-TT-ΔMBP,n 2
	43

	NOTE 1	Applicable to BWchannel ≤ 200 MHz
NOTE 2	Applicable to BWchannel = 400 MHz
NOTE 3:	MBP,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2D.3.5-8: UE Power Class 4 test requirements for 2-layer UL-MIMO (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	34
	3.51
5.02
	0
	3.01
4.02
	27.5-TT1
25-TT2
	43

	
	2
	
	3.51
5.02
	0
	3.01
4.02
	27.5-TT1
25-TT2
	43

	NOTE 1	Applicable to BWchannel ≤ 200 MHz
NOTE 2	Applicable to BWchannel = 400 MHz



Table 6.2D.3.5-9: UE Power Class 1 test requirements for ULFPTx (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	2
	40
	0
	11
	7
	22-TT
	55

	
	3
	
	6.5
	11
	7
	22-TT
	55



Table 6.2D.3.5-10: UE Power Class 2 test requirements for ULFPTx (network signalling value “NS_202”)
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	1
	29
	0
	1
	1.5
	26.5-TT
	43

	
	2
	
	0
	1
	1.5
	26.5-TT
	43



Table 6.2D.3.5-11 UE Power Class 3 test requirements for ULFPTx (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	1
	22.4
	0
	1
	1.5
	19.2-TT-MBP,n 
	43

	
	2
	
	0
	1
	1.5
	19.2-TT-MBP,n 
	43

	Note 1:	MBP,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2D.3.5-12: UE Power Class 4 test requirements for ULFPTx (network signalling value "NS_202")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n257, n258
	1
	34
	0
	1
	1.5
	31.5-TT
	43

	
	2
	
	0
	1
	1.5
	31.5-TT
	43



Table 6.2D.3.5-13: UE Power Class 1 test requirements for ULFPTx (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	40
	0
	3
	2
	35-TT
	55

	
	2
	
	0
	3
	2
	35-TT
	55

	
	3
	
	0
	0
	0
	40-TT
	55



Table 6.2D.3.5-14: UE Power Class 2 test requirements for ULFPTx (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	29
	0
	0
	0
	29-TT
	43

	
	2
	
	0
	0
	0
	29-TT
	43



Table 6.2D.3.5-15: UE Power Class 3 test requirements for ULFPTx (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	22.4
	0
	0
	0
	22.4-TT-ΔMBP,n
	43

	
	2
	
	0
	0
	0
	22.4-TT-ΔMBP,n
	43

	Note 1:	MBP,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.



Table 6.2D.3.5-16: UE Power Class 4 test requirements for ULFPTx (network signalling value "NS_203")
	Band
	Test ID
	PPowerclass
	MPRf,c
	A- MPRf,c
	T(MAX(MPRf,c, A- MPRf,c,))
	Lower limit
(dBm)
	Upper limit
(dBm)

	n258
	1
	34
	0
	0
	0
	34-TT
	43

	
	2
	
	0
	0
	0
	34-TT
	43



Table 6.2D.3.5-17: Test Tolerance (Power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.11 dB
	3.11 dB



6.2D.4	Configured transmitted power for UL MIMO
6.2D.4.1	Test purpose
To verify the UE transmitted power PUMAX,f,c is within the range defined prescribed by the specified nominal maximum output power and tolerance.
6.2D.4.2	Test applicability
The requirements of this test are covered in test cases 6.2D.1 UE Maximum output power for UL MIMO, 6.2D.2 UE maximum output power reduction for UL MIMO and 6.2D.3 UE Maximum output power with additional requirements for UL MIMO to all types of NR UE release 15 and forward that supports UL MIMO.
6.2D.4.3	Minimum conformance requirements
For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission (ULFPTx), the configured maximum output power PCMAX,c for serving cell c is defined as sum of all streams and is bound by limits set in section 6.2.4.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.2D.4.
6.2D.4.4	Test description
This test is covered by clause 6.2D.1 UE Maximum output power for UL MIMO, 6.2D.2 UE maximum output power reduction for UL MIMO and 6.2D.3 UE Maximum output power with additional requirements for UL MIMO.
6.2D.4.5	Test requirements
This test is covered by clause 6.2D.1 UE Maximum output power for UL MIMO, 6.2D.2 UE maximum output power reduction for UL MIMO and 6.2D.3 UE Maximum output power with additional requirements for UL MIMO.
[bookmark: _Toc21026437][bookmark: _Toc27743695][bookmark: _Toc36196839][bookmark: _Toc36197531][bookmark: _Toc43898196][bookmark: _Toc52550687][bookmark: _Toc58952402][bookmark: _Toc68098146][bookmark: _Toc68098419][bookmark: _Toc68360549][bookmark: _Toc76557629][bookmark: _Toc84435537][bookmark: _Toc92802707]6.3	Output power dynamics
[bookmark: _Toc21026438][bookmark: _Toc27743696][bookmark: _Toc36196840][bookmark: _Toc36197532][bookmark: _Toc43898197][bookmark: _Toc52550688][bookmark: _Toc58952403][bookmark: _Toc68098147][bookmark: _Toc68098420][bookmark: _Toc68360550][bookmark: _Toc76557630][bookmark: _Toc84435538][bookmark: _Toc92802708][bookmark: OLE_LINK1][bookmark: OLE_LINK3]6.3.1	Minimum output power
Editor’s Note: The following aspects of the clause are for future consideration:
-	Relaxation, Measurement Uncertainties and Test Tolerances are FFS for power class 2, 4 and 6.
6.3.1.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
6.3.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.3.1.3	Minimum conformance requirements
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.
The minimum output power is defined as the mean power in at least one subframe (1ms).
6.3.1.3.1	Minimum output power for power class 1
For power class 1 UE, the minimum output power shall not exceed the values specified in Table 6.3.1.3.1-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.3.1.3.1-1: Minimum output power for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4
	47.58

	
	100
	4
	95.16

	
	200
	4
	190.20

	
	400
	4
	380.28



6.3.1.3.2	Minimum output power for power class 2, 3, and 4
The minimum output power shall not exceed the values specified in Table 6.3.1.3.2-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.3.1.3.2-1: Minimum output power for power class 2, 3, and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n259, n260, n261
	50
	-13
	47.58

	
	100
	-13
	95.16

	
	200
	-13
	190.20

	
	400
	-13
	380.28

	NOTE 1:	n260 is not applied for power class 2.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.1.
6.3.1.3.3 Minimum output power for power 6
The minimum output power shall not exceed the values specified in Table 6.3.1.3.3-1 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.3.1.3.3-1: Minimum output power for power 6
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-6
	47.52

	
	100
	-6
	95.04

	
	200
	-6
	190.08

	
	400
	-6
	380.16



6.3.1.4	Test description
6.3.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3.1.4.1-1: Test Configuration Table
	Initial Conditions

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

	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, Mid, Highest

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC6 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channel is set according to Table 6.3.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.1.4.3.
6.3.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its minimum output power. If UE is disconnected, repeat the test case. Optionally, send continuously uplink power control “down” commands in every uplink scheduling information to the UE until the UE EIRP measured by the test system is at a level just before the UE was disconnected. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K.1.3. The measuring duration is at least one active subframe (1ms). EIRP is calculated considering both polarizations, theta and phi. For TDD, only slots consisting of only UL symbols are under test.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3. 
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.3.1.5	Test requirement
The maximum EIRP, derived in step 5 shall not exceed the values specified in Table 6.3.1.5-1 and Table 6.3.1.5-2.
Table 6.3.1.5-1: Minimum output power for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4 +TT
	47.58

	
	100
	4 +TT
	95.16

	
	200
	4 +TT
	190.20

	
	400
	4 +TT
	380.28



Table 6.3.1.5-1a: Test Tolerance Minimum output power for power class 1
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.79 dB, NTC
3.95 dB, ETC
	4.09 dB, NTC
4.25 dB, ETC




Table 6.3.1.5-2: Minimum output power for power class 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Test Tolerance TT (dB)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-13+TT
	4.21
	47.58

	
	100
	-13+2.4+TT1
	2.52
	95.16

	
	200
	-13+5.4+TT1
	0.66
	190.20

	
	400
	-13+8.4+TT1
	0
	380.28

	n260
	50
	-13+4.5+TT1
	1.17
	47.58

	
	100
	-13+7.5+TT1
	0
	95.16

	
	200
	-13+10.5+TT1
	0
	190.20

	
	400
	-13+13.5+TT1
	0
	380.28

	n259
	50
	-13+TBD+TT1
	TBD
	47.58

	
	100
	-13+TBD+TT1
	TBD
	95.16

	
	200
	-13+TBD+TT1
	TBD
	190.20

	
	400
	-13+TBD+TT1
	TBD
	380.28

	NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement result = 1.0 dB (Minimum requirement + relaxation).



Table 6.3.1.5-2a: Minimum output power for power class 2 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TBD+TT
	47.58

	
	100
	-13+TBD+TT
	95.16

	
	200
	-13+TBD+TT
	190.20

	
	400
	-13+TBD+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.




Table 6.3.1.5-2b: Minimum output power for power class 6
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-6+TBD+TT
	47.52

	
	100
	-6+TBD+TT
	95.04

	
	200
	-6+TBD+TT
	190.08

	
	400
	-6+TBD+TT
	380.16



Table 6.3.1.5-3: Minimum output power Test tolerance for power class 1, 2, 4, 6
FFS
Table 6.3.1.5-4: Void
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Editor's note:	Following aspects are either missing or not yet determined otherwise:
- Measurement Uncertainties and Test Tolerances are FFS for power class 1 FR2b, 2 and 4.
- Measurement grid for PC2/4 in Annex M.4 is TBD.
- The testability of this test case is pending further analysis on relaxation of the requirement for other than Band n257.
6.3.2.1	Test purpose
To verify that the UE transmit OFF power is lower than the value specified in the test requirement.
An excess transmit OFF power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell coverage area for other UEs.
6.3.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward.
NOTE:	Currently, this test case can only support Band n257 and PC3.
6.3.2.3	Minimum conformance requirements
The transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit on any of its ports.
The transmit OFF power shall not exceed the values specified in Table 6.3.2.3-1 for each operating band supported. The requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 6.3.2.3-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n259, n260, n261
	-35
	-35
	-35
	-35

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz



The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.2.
6.3.2.4	Test description
6.3.2.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3.2.4.1-1: Test Configuration Table
	Initial 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

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	-
	-
	-
	-



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channels are set according to Table 6.3.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.2.4.3.
6.3.2.4.2	Test procedure
1.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE) for the UE Tx beam selection to complete.
2.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
3.	Measure UE TRP for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.3.2.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex K. TRP is calculated considering both polarizations, theta and phi.
NOTE:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.3.2.5	Test requirement
The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.
Table 6.3.2.5-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n2572
	-35+21.4
	-35+24.4
	-35+27.4
	-35+30.4

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	n258, n261
	-35+[21.4]
	-35+[24.4]
	-35+[27.4]
	-35+[30.4]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	n260
	-35+[24.1]
	-35+[27.1]
	-35+[30.1]
	-35+[33.1]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement result = 1.0 dB (Minimum requirement + relaxation).
NOTE 2: 	Relaxed n257 test requirement is testable for PC3 and PC1.
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The transmit ON/OFF time mask defines the transient period(s) allowed
-	between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
-	between continuous ON-power transmissions when power change or RB hopping is applied.
In case of RB hopping, transition period is shared symmetrically.
Unless otherwise stated the minimum requirements in clause 6.5 apply also in transient periods.
The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked mode at beam peak direction. The maximum allowed EIRP OFF power level is -30dBm at beam peak direction. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
In the following sub-clauses, following definitions apply:
-	A slot transmission is a Type A transmission.
-	A long subslot transmission is a Type B transmission with more than 2 symbols.
-	A short subslot transmission is a Type B transmission with 1 or 2 symbols.
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Editor’s Note: The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS for power class 1, 2 and 4.
· Measurement Uncertainty and Test Tolerances are FFS for band n259.
6.3.3.2.1	Test purpose
To verify that the general ON/OFF time mask meets the requirements given in 6.3.3.2.5.
The transmit ON/OFF time mask defines the transient period(s) allowed
-	between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
Unless otherwise stated the minimum requirements in clause 6.5 apply also in transient periods.
Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.
6.3.3.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.3.3.2.3	Minimum conformance requirements
The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked mode at beam peak direction. The maximum allowed EIRP OFF power level is -30dBm at beam peak direction. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle)
The general ON/OFF time mask defines the observation period allowed between transmit OFF and ON power. ON/OFF scenarios include: contiguous, and non-contiguous transmission, etc.
The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over one slot excluding any transient period.
[image: ]
Figure 6.3.3.2.3-1: General ON/OFF time mask for NR UL transmission in FR2

The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.3.2.
6.3.3.2.4	Test description
6.3.3.2.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3.3.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3.3.2.4.1-1: Test Configuration Table
	Initial Conditions

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

	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, Mid, Highest

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC7 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channels are set according to Table 6.3.3.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.3.2.4.3.
6.3.3.2.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.3.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The UL assignment is such that the UE transmits on slot 37 for 60kHz SCS and on slot 74 for 120kHz SCS.
2.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	ON power sub test:
5.1.	For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3.3.2.5-2. EIRP test procedure is defined in Annex K. The period of the measurement shall be one slot with PUSCH transmission. EIRP is calculated considering both polarizations, theta and phi. For TDD, only slots consisting of only UL symbols are under test.
6.	OFF power sub test:
6.1.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3.3.2.5-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the slot prior to the PUSCH transmission, excluding a transient period of 5 µs in the end of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.
6.2.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3.3.2.5-1. EIRP test procedure is defined in Annex K.1.3 The period of the measurement shall be the slot following the PUSCH transmission, excluding a transient period of 5 µs at the beginning of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi. 
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3.3.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
Table 6.3.3.2.4.3-1: Void
Table 6.3.3.2.4.3-2: Void
Table 6.3.3.2.4.3-3: Void

6.3.3.2.5	Test requirement
The requirement for the EIRP measured in steps 5 and 6 of the test procedure shall not exceed the values specified in Table 6.3.3.2.5-1 and 6.3.3.2.5-2.
Table 6.3.3.2.5-1: Test requirement of OFF power of General ON/OFF time mask
	
	Channel bandwidth / minimum output power / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Transmit OFF power
	≤ -30+TT+R dBm

	Transmission OFF Measurement bandwidth
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement result = 1.0 dB (Minimum requirement + relaxation R).
NOTE 2:	Relaxation R is specified in Table 6.3.3.2.5-5.
NOTE 3:	TT = 0 dB.



Table 6.3.3.2.5-2: Test requirement of ON power of General ON/OFF time mask
	
	Channel bandwidth / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Transmit ON power
	Same as the EIRP requirements described in 6.2.1.1.5

	NOTE 1:	Void.



Table 6.3.3.2.5-3: Void
Table 6.3.3.2.5-4: Void
Table 6.3.3.2.5-5: Relaxation required for OFF power for PC1 and PC3 UEs
	Operating band
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n261
	EIRP - 1 dB
	EIRP + 2 dB
	EIRP + 5 dB
	EIRP + 8 dB

	n260
	EIRP + 2 dB
	EIRP + 5 dB
	EIRP + 8 dB
	EIRP + 11 dB

	NOTE 1:	EIRP is measured value in the ON power sub test, and the unit is dBm.



[bookmark: _Toc21026443][bookmark: _Toc27743701][bookmark: _Toc36196845][bookmark: _Toc36197537][bookmark: _Toc43898202][bookmark: _Toc52550693][bookmark: _Toc58952408][bookmark: _Toc68098152][bookmark: _Toc68098425][bookmark: _Toc68360555][bookmark: _Toc76557635][bookmark: _Toc84435543][bookmark: _Toc92802713]6.3.3.3	Transmit power time mask for slot and short or long subslot boundaries
No test case details are specified. Current test procedures for time masks are based on power measurement in relatively long period compared with transient period. For time masks between 2 active time slots with different power level, the test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is not testable.
[bookmark: _Toc21026444][bookmark: _Toc27743702][bookmark: _Toc36196846][bookmark: _Toc36197538][bookmark: _Toc43898203][bookmark: _Toc52550694][bookmark: _Toc58952409][bookmark: _Toc68098153][bookmark: _Toc68098426][bookmark: _Toc68360556][bookmark: _Toc76557636][bookmark: _Toc84435544][bookmark: _Toc92802714]6.3.3.4	PRACH time mask
Editor’s Notes: This clause is incomplete. The following aspects are either missing or not yet determined:
- Message contents are not complete
- Measurement uncertainty and Test tolerance are not complete
- Test requirements are not complete
- PRACH configuration index is not complete
- The further investigation is essential that how does beamforming affect the initial access procedure
- TP analysis is FFS.
6.3.3.4.1	Test purpose
To verify that the PRACH time mask meets the requirements given in 6.3.3.4.5.
The time mask for PRACH time mask defines the transient period(s) allowed between transmit OFF power and transmit ON power when transmitting the PRACH.
Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.
6.3.3.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.3.3.4.3	Minimum conformance requirements
The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked mode at beam peak direction. The maximum allowed EIRP OFF power level is -30dBm at beam peak direction. The requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient periods as shown in Figure 6.3.3.4.3-1. The measurement period for different PRACH preamble format is specified in Table 6.3.3.4.3-1.
Table 6.3.3.4.3-1: PRACH ON power measurement period
	Format
	SCS
	Measurement period

	A1
	60 kHz
	0.035677 ms

	
	120 kHz
	0.017839 ms

	A2
	60 kHz
	0.071354 ms

	
	120 kHz
	0.035677 ms

	A3
	60 kHz
	0.107031 ms

	
	120 kHz
	0.053516 ms

	B1
	60 kHz
	0.035091 ms

	
	120 kHz
	0.0175455 ms

	B4
	60 kHz
	0.207617 ms

	
	120 kHz
	0.103809 ms

	A1/B1
	60 kHz
	0.035677 ms for front X1 occasion
0.035091 ms for last occasion
X1 = [2,5]

	
	120 kHz
	0.017839 ms for front X1occasion
0.017546 ms for last occasion
X1 = [2,5]

	A2/B2
	60 kHz
	0.071354 ms for front X2 occasion
0.069596 ms for last occasion
X2 = [1,2]

	
	120 kHz
	0.035677 ms for front X2 occasion
0.034798 ms for last occasion
X2 = [1,2]

	A3/B3
	60 kHz
	0.107031 ms for first occasion
0.104101 ms for second occasion

	
	120 kHz
	0.053515 ms for first occasion
0.052050 ms for second occasion

	C0
	60 kHz
	0.026758 ms

	
	120 kHz
	0.013379 ms

	C2
	60 kHz
	0.083333 ms

	
	120 kHz
	0.0416667 ms

	NOTE: For PRACH on PRACH occasion start from begin of 0ms or 0.5ms boundary, the measurement period will plus 0.032552μs
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Figure 6.3.3.4.3-1: PRACH ON/OFF time mask

The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.3.4.
6.3.3.4.4	Test description
6.3.3.4.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3.3.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3.3.4.4.1-1: Test Configuration Table
	Initial Conditions

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

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

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

	Test SCS as specified in Table 5.3.5-1
	SCS defined in TS 38.211 [8] subclause 6.3.3.2

	PRACH preamble format

	PRACH Configuration Index
	[0]



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.3.4.4.3.
6.3.3.4.4.2	Test procedure
1.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
2.	The SS shall signal a Random Access Preamble ID via a PDCCH order to the UE and initiate a Non-contention based Random Access procedure.
3.	The UE shall send the signalled preamble to the SS.
4.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3.3.4.5-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the slot prior to the PRACH transmission, excluding a transient period of 5 µs in the end of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.
5.	For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3.3.4.5-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the slot during the PRACH preamble transmission. EIRP is calculated considering both polarizations, theta and phi. For TDD, only slots consisting of only UL symbols are under test.
6.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3.3.2.5-1. EIRP test procedure is defined in Annex K.1.3. The period of the measurement shall be the slot following the PUSCH transmission, excluding a transient period of 5 µs at the beginning of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi. 
NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3.3.4.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exceptions: 
Table 6.3.3.4.4.3-1: RACH-ConfigCommon: PRACH measurement
	Derivation Path: TS 38.508-1[5], Table 4.6.3-128

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon::= SEQUENCE {
	
	
	

	  rach-ConfigGeneric
	RACH-ConfigGeneric
	
	

	  totalNumberOfRA-Preambles
	Not present
	
	

	  ssb-perRACH-OccasionAndCB-PreamblesPerSSB CHOICE {
	
	
	

	    one
	n4
	
	FR2

	  }
	
	
	

	  groupBconfigured 
	Not present
	
	

	  ra-ContentionResolutionTimer
	sf64
	
	

	  rsrp-ThresholdSSB
	RSRP-Range
	
	

	  rsrp-ThresholdSSB-SUL
	Not present
	
	

	
	RSRP-Range
	
	SUL

	  prach-RootSequenceIndex CHOICE {
	
	
	

	    l139
	 Set according to table 4.4.2-2 for the NR Cell.
	
	PRACH Format A3

	  }
	
	
	

	  msg1-SubcarrierSpacing
	SubcarrierSpacing
	
	

	  restrictedSetConfig
	unrestrictedSet
	
	

	  msg3-transformPrecoder
	Not present
	transform precoding is disabled for Msg3 PUSCH transmission and any PUSCH transmission scheduled with DCI format 0_0
	

	}
	
	
	



[bookmark: _Hlk528513991]Table 6.3.3.4.4.3-2: RACH-ConfigGeneric: PRACH measurement
	Derivation Path: TS 38.508-1[5], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  prach-ConfigurationIndex
	[TBD]
	Unpaired Spectrum
	PRACH Format A3

	  msg1-FDM
	one
	
	FR2

	  msg1-FrequencyStart
	0
	
	

	  zeroCorrelationZoneConfig
	15
	
	

	  preambleReceivedTargetPower
	[TBD]
	
	PRACH Format A3

	  preambleTransMax
	n7
	
	

	  powerRampingStep
	dB0
	
	

	  ra-ResponseWindow
	sl20
	
	

	}
	
	
	



Table 6.3.3.4.4.3-3: ServingCellConfigCommonSIB: PRACH measurement
	Derivation Path: TS 38.508-1[5], Table 4.6.3-169

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  ssb-PositionsInBurst SEQUENCE {
	
	
	

	    inOneGroup
	'1000 0000'B
	
	

	    groupPresence
	Not present
	
	

	  }
	
	
	

	  ss-PBCH-BlockPower
	[TBD]
	
	

	}
	
	
	



6.3.3.4.5	Test requirement
The requirement for the power measured in steps 4, 5 and 6 of the test procedure shall not exceed the values specified in Table 6.3.3.4.5-1.
Table 6.3.3.4.5-1: PRACH time mask
	
	Channel bandwidth / Output Power [dBm] / measurement bandwidth

	
	50MHz
	100MHz
	200MHz
	400MHz

	Transmit OFF power
	≤ -30+TT + R

	Transmission OFF Measurement bandwidth
	47.58 MHz 
	95.16 MHz 
	190.20 MHz 
	380.28 MHz 

	Expected PRACH Transmission ON Measured power
	FFS
	FFS
	FFS
	FFS

	ON power tolerance
FFS
	FFS
	FFS
	FFS
	FFS

	NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement result = 1.0 dB (Minimum requirement + relaxation R).
NOTE 2:	Relaxation R is specified in Table 6.3.3.4.5-2.



Table 6.3.3.4.5-2: Relaxations for OFF power for PC3 UEs
	Operating band
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n261
	19.4 dB
	22.4 dB
	25.4 dB
	28.4 dB

	n260
	21.5 dB
	24.5 dB
	27.5 dB
	30.5 dB



Table 6.3.3.4.5-3: Relaxations for ON power
FFS
[bookmark: _Toc21026445][bookmark: _Toc27743703][bookmark: _Toc36196847][bookmark: _Toc36197539][bookmark: _Toc43898204][bookmark: _Toc52550695][bookmark: _Toc58952410][bookmark: _Toc68098154][bookmark: _Toc68098427][bookmark: _Toc68360557][bookmark: _Toc76557637][bookmark: _Toc84435545][bookmark: _Toc92802715]6.3.3.5	Void
[bookmark: _Toc21026446][bookmark: _Toc27743704][bookmark: _Toc36196848][bookmark: _Toc36197540][bookmark: _Toc43898205][bookmark: _Toc52550696][bookmark: _Toc58952411][bookmark: _Toc68098155][bookmark: _Toc68098428][bookmark: _Toc68360558][bookmark: _Toc76557638][bookmark: _Toc84435546][bookmark: _Toc92802716]6.3.3.6	SRS time mask
FFS
[bookmark: _Toc21026447][bookmark: _Toc27743705][bookmark: _Toc36196849][bookmark: _Toc36197541][bookmark: _Toc43898206][bookmark: _Toc52550697][bookmark: _Toc58952412][bookmark: _Toc68098156][bookmark: _Toc68098429][bookmark: _Toc68360559][bookmark: _Toc76557639][bookmark: _Toc84435547][bookmark: _Toc92802717]6.3.3.7	PUSCH-PUCCH and PUSCH-SRS time masks
No test case details are specified. Current test procedures for time masks are based on power measurement in relatively long period compared with transient period. For time masks between 2 active time slots with different power level, the test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is not testable.
[bookmark: _Toc21026448][bookmark: _Toc27743706][bookmark: _Toc36196850][bookmark: _Toc36197542][bookmark: _Toc43898207][bookmark: _Toc52550698][bookmark: _Toc58952413][bookmark: _Toc68098157][bookmark: _Toc68098430][bookmark: _Toc68360560][bookmark: _Toc76557640][bookmark: _Toc84435548][bookmark: _Toc92802718]6.3.3.8	Transmit power time mask for consecutive slot or long subslot transmission and short subslot transmission boundaries
No test case details are specified. Current test procedures for time masks are based on power measurement in relatively long period compared with transient period. For time masks between 2 active time slots with different power level, the test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is not testable.
[bookmark: _Toc21026449][bookmark: _Toc27743707][bookmark: _Toc36196851][bookmark: _Toc36197543][bookmark: _Toc43898208][bookmark: _Toc52550699][bookmark: _Toc58952414][bookmark: _Toc68098158][bookmark: _Toc68098431][bookmark: _Toc68360561][bookmark: _Toc76557641][bookmark: _Toc84435549][bookmark: _Toc92802719]6.3.3.9	Transmit power time mask for consecutive short subslot transmissions boundaries
No test case details are specified. Current test procedures for time masks are based on power measurement in relatively long period compared with transient period. For time masks between 2 active time slots with different power level, the test procedure can’t provide enough resolution to identify non-conformant UEs. Therefore the minimum requirement is not testable.
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[bookmark: _Toc21026451][bookmark: _Toc27743709][bookmark: _Toc36196853][bookmark: _Toc36197545][bookmark: _Toc43898210][bookmark: _Toc52550701][bookmark: _Toc58952416][bookmark: _Toc68098160][bookmark: _Toc68098433][bookmark: _Toc68360563][bookmark: _Toc76557643][bookmark: _Toc84435551][bookmark: _Toc92802721]6.3.4.1	General
The requirements on power control accuracy apply under normal conditions and are defined as a directional requirement. The requirements are verified in beam locked mode on beam peak direction.
[bookmark: _Toc21026452][bookmark: _Toc27743710][bookmark: _Toc36196854][bookmark: _Toc36197546][bookmark: _Toc43898211][bookmark: _Toc52550702][bookmark: _Toc58952417][bookmark: _Toc68098161][bookmark: _Toc68098434][bookmark: _Toc68360564][bookmark: _Toc76557644][bookmark: _Toc84435552][bookmark: _Toc92802722]6.3.4.2	Absolute power tolerance
Editor’s Note: The following aspects are either missing or not yet determined:
· Testing of extreme conditions for FR2 is FFS.
· UE transmitted power for PC 1, 2 and 4 are FFS
· The reduction of the impact of DL MU by choosing alpha < 1 is FFS.
6.3.4.2.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms.
6.3.4.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.3.4.2.3	Minimum conformance requirements
The 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 (1ms) at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20 ms. The tolerance includes the channel estimation error RSRP estimate.
The minimum requirements specified in Table 6.3.4.2.3-1 apply in the power range bounded by the minimum output power as specified in sub-clause 6.3.1 (Pmin) and the maximum output power as specified in sub-clause 6.2.1.1 as minimum peak EIRP (‘Pmax’). The intermediate power point 'Pint' is defined in table 6.3.4.2.3-2.
Table 6.3.4.2.3-1: Absolute power tolerance
	Power Range
	Tolerance

	Pint ≥ P ≥ Pmin
	± 14.0 dB

	Pmax ≥ P > Pint
	± 12.0 dB



Table 6.3.4.2.3-2: Intermediate power point
	Power Parameter
	Value

	Pint
	Pmax – 12.0 dB



The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.4.2.
6.3.4.2.4	Test description
6.3.4.2.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3.4.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3.4.2.4.1-1: Test Configuration Table
	Initial 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
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	50 MHz, 100 MHz, 200 MHz, 400 MHz (NOTE 2)

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC7 or Table 6.1-2 for PC1.
NOTE 2:	Test is required only for CBWs supported by the UE.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channel is set according to Table 6.3.4.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.4.2.4.3.
6.3.4.2.4.2	Test procedure
1.	SS sends uplink scheduling information via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3.4.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Configure the UE transmitted output power to test point 1 in section 6.3.4.2.4.3. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP of the first subframe in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
7.	Repeat test steps 1~6 for measurement of test point 2~3. The timing of the execution between the two test points shall be larger than 20ms.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3.4.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config and with following exceptions:
Table 6.3.4.2.4.3-1: PUSCH-ConfigCommon (Test point 1) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-132
	
	FR2a, 50MHz 

	
	-134
	
	FR2a, 100MHz 

	
	-138
	
	FR2a, 200MHz 

	
	-140
	
	FR2a, 400MHz 

	
	-132
	
	FR2b, 50MHz

	
	-134
	
	FR2b, 100MHz

	
	-138
	
	FR2b, 200MHz

	
	-140
	
	FR2b, 400MHz

	}
	
	
	



Table 6.3.4.2.4.3-2: PUSCH-ConfigCommon (Test point 2) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-108
	
	FR2a, 50MHz 

	
	-110
	
	FR2a, 100MHz 

	
	-114
	
	FR2a, 200MHz 

	
	-116
	
	FR2a, 400MHz 

	
	-110
	
	FR2b, 50MHz

	
	-112
	
	FR2b, 100MHz

	
	-116
	
	FR2b, 200MHz

	
	-118
	
	FR2b, 400MHz

	}
	
	
	



Table 6.3.4.2.4.3-3: PUSCH-PowerControl (Test point 3) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-98
	
	FR2a, 50MHz 

	
	-102
	
	FR2a, 100MHz 

	
	-104
	
	FR2a, 200MHz 

	
	-106
	
	FR2a, 400MHz 

	
	-100
	
	FR2b, 50MHz

	
	-104
	
	FR2b, 100MHz

	
	-106
	
	FR2b, 200MHz

	
	-108
	
	FR2b, 400MHz

	}
	
	
	



Table 6.3.4.2.4.3-4: ServingCellConfigCommon
	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	4
	
	SCS_120kHz

	
	7
	
	SCS_240kHz

	}
	
	
	



	Condition
	Explanation

	SCS_120kHz
	SCS=120kHz for SS/PBCH block

	SCS_240kHz
	SCS=240kHz for SS/PBCH block



Table 6.3.4.2.4.3-5: PUSCH-PowerControl
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    P0-PUSCH-AlphaSet[1] SEQUENCE {
	
	
	

	      alpha
	alpha1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



6.3.4.2.5	Test requirement
The measured EIRP in step 5 and 7 shall not to exceed the values specified in Table 6.3.4.2.5-1 to 6.3.4.2.5-3.
Table 6.3.4.2.5-1: Absolute power tolerance: test point 1 for power class 3
	
	Frequency range
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	FR2a
	-13.0
	-12.0
	-12.9
	-12.8

	power
	FR2b
	-13.0
	-12.0
	-12.9
	-12.8

	Power tolerance (Note 2)
	± (14+TT)dB

	Note 1:	The higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.1.5.
Note 2:	Do not test lower limit.



Table 6.3.4.2.5-2: Absolute power tolerance: test point 2 for power class 3
	
	Frequency range
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	FR2a
	11.0
	12.0
	11.1
	11.2

	power
	FR2b
	9.0
	10.0
	9.1
	9.2

	Power tolerance (Note 2)
	± (12+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.5, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.1.5.
Note 2:	Do not test lower limit at CBW ≥ 200 MHz for FR2b



Table 6.3.4.2.5-3: Absolute power tolerance: test point 3 for power class 3
	
	Frequency range
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	FR2a
	21.0
	20.0
	21.1
	21.2

	power
	FR2b
	19.0
	18.0
	19.1
	19.2

	Power tolerance
	± (12+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.5, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.1.5.



Table 6.3.4.2.5-4: Test Tolerance for power class 1, 2, 4
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	Same as Table 6.3.1.5-3
	Same as Table 6.3.1.5-3



Table 6.3.4.2.5-5: Test Tolerance for power class 3
	Test Metric
	NTC testing
	ETC testing

	IFF (Max device size ≤ 30 cm)
	±8.05 dB
	±8.42 dB
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Editor’s note: This clause is incomplete. The following items are either missing or not yet determined:
- MU and TT are TBD
- Starting power at ramp up/ramp down/alternating sub-test is TBD (6.3.4.3 MU dependent)
- Testability of test points needs further analysis, based on MU outcome
6.3.4.3.1	Test purpose
To verify the ability of the UE transmitter to set its output power in a target sub-frame relatively to the power of the most recently transmitted reference sub-frame if the transmission gap between these sub-frames is less than or equal to 20 ms.
6.3.4.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.3.4.3.3	Minimum conformance requirements
The minimum requirements specified in Table 6.3.4.3.3-1 apply when the power of the target and reference sub-frames are within the power range bounded by the minimum output power as defined in sub-clause 6.3.1 and Pint as defined in sub-clause 6.3.4.2. The minimum requirements specified in Table 6.3.4.3.3-2 apply when the power of the target and reference sub-frames are within the power range bounded by Pint as defined in sub-clause 6.3.4.2 and the measured PUMAX as defined in sub-clause 6.2.4.
For a test pattern that is either a monotonically increasing or monotonically decreasing power sweep over the range specified for Tables 6.3.4.3.3-1and 6.3.4.3.3-2, 3 exceptions are allowed for each of the test patterns. For these exceptions, the power tolerance limit is a maximum of ±11.0 dB.
Table 6.3.4.3.3-1: 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:	The requirements apply with ue-BeamLockFunction enabled.



Table 6.3.4.3.3-2: Relative power tolerance, PUMAX ≥ P > Pint
	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
	±3.0

	2 ≤ ΔP < 3
	±4.0

	3 ≤ ΔP < 4
	±5.0

	4 ≤ ΔP < 10
	±6.0

	10 ≤ ΔP < 15
	±8.0

	15 ≤ ΔP
	±9.0

	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.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.4.3.
6.3.4.3.4	Test description
6.3.4.3.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.3.4.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3.4.3.4.1-1: Test Configuration Table
	Initial 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

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	100MHz

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	Ch BW
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB Allocation
	Modulation
	RB allocation (NOTE 1)

	100MHz
	-
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-1
See Table 6.3.4.3.5-2
See Table 6.3.4.3.5-3

	Note 1:	The starting resource block shall be RB# 44.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.3.4.3.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.4.3.4.3
6.3.4.3.4.2	Test procedure
The procedure is separated in various subtests to verify different aspects of relative power control. The power patterns of the subtests are described in Figure 6.3.4.3.4.2-1 through Figure 6.3.4.3.4.2-3. The power patterns and corresponding sub frame numberings are derived from Table A.2.3-1.


Figure 6.3.4.3.4.2-1: TDD ramping up test power patterns, SCS 60kHz



Figure 6.3.4.3.4.2-2: TDD ramping down test power patterns, SCS 60kHz



Figure 6.3.4.3.4.2-3: Alternating Test Power patterns, SCS 60kHz

1.	Sub test: ramping up pattern
1.1	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.4.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
1.2	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
1.3	Send the appropriate TPC commands in the uplink scheduling information to UE until the UE EIRP measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Pmin, where:
-	Pmin is the minimum output power according to subclause 6.3.1.3.
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 5dB (UE power step tolerance)  + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-2 [3], Table 6.3.4.3-1 and is 5dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
	Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
1.4	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
1.5	Schedule the UE's PUSCH data transmission as described in Figure 6.3.4.3.4.2-1 (TDD) pattern A: Uplink RB allocation as defined in Table 6.3.4.3.5-1. On the PDCCH format 0_1 for the scheduling of the PUSCH the SS will transmit +1dB TPC commands over a sequence of 75 (NOTE 2) active uplink sub-frames to ensure that the UE reaches maximum power threshold. Note that the measurement need not be done continuously, provided that interruptions are whole numbers of frames, and TPC commands of 0dB are sent during the interruption.
1.6	Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, to verify the UE relative power control meet test requirements in 6.3.4.3.5. EIRP test procedure is defined in Annex K.1.3. EIRP is calculated considering both polarizations, theta and phi. Measurement of the power is not required in sub-frame after the mean power has exceeded the maximum power threshold. For power transients between sub-frames, transient periods of 40us between sub-frames are excluded. For ON/OFF or OFF/ON transients, transient periods of 20 us at the beginning of the sub-frames are excluded.
1.7	Repeat the subtest different pattern B, C to move the RB allocation change at different points in the pattern as described in Table 6.3.4.3.5-1 to force different UE power steps at various points in the power range.
1.8	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
2.	Sub test: ramping down pattern
2.1 SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.4.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.2 Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
2.3 Send the appropriate TPC commands in the uplink scheduling information to UE until the UE EIRP measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level PUMAX, where:
-	PUMAX is the maximum output power according to subclause 6.2.1.1.3.
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 1dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-2 [3], Table 6.3.4.3-2 and is 1dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
	Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
2.4	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
2.5. Schedule the UE's PUSCH data transmission as described in Figure 6.3.4.3.4.2-2 (TDD) pattern A: Uplink RB allocation as defined in Table 6.3.4.3.5-2. On the PDCCH format 0_1 for the scheduling of the PUSCH the SS will transmit -1dB TPC commands over a sequence of 75 (NOTE 2) active uplink sub-frames to ensure that the UE reaches minimum power threshold. Note that the measurement need not be done continuously, provided that interruptions are whole numbers of frames, and TPC commands of 0dB are sent during the interruption.
2.6. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, to verify the UE relative power control meet test requirements in 6.3.4.3.5. EIRP test procedure is defined in Annex K.1.3. EIRP is calculated considering both polarizations, theta and phi. Measurement of the power is not required in sub-frame after the mean power has exceeded the maximum power threshold. For power transients between sub-frame, transient periods of 40us between sub-frame are excluded. For ON/OFF or OFF/ON transients, transient periods of 20 us at the beginning of the sub-frame are excluded.
2.7. Repeat the subtest different pattern B, C to move the RB allocation change at different points in the pattern as described in Table 6.3.4.3.5-2 to force different UE power steps at various points in the power range.
2.8 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
3.	Sub test: alternating pattern
3.1 SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3.4.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The initial uplink RB allocation is defined as the smaller uplink RB allocation value specified in Table 6.3.4.3.4.1-1. The power level and RB allocation are reset for each sub-test.
3.2 Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.3 Send the appropriate TPC commands in the uplink scheduling information to UE until the UE EIRP measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level 0 dBm, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size is same as defined in step 1.3.
	Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.4	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
3.5. Schedule the UE's PUSCH data transmission as described in Figure 6.3.5.2.4.2-3 for 5 frames with an uplink RB allocation alternating pattern as defined in Table 6.3.4.3.5-3 while transmitting 0dB TPC command for PUSCH via the PDCCH.
3.6. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, to verify the UE relative power control meet test requirements in 6.3.4.3.5. EIRP test procedure is defined in Annex K.1.3. EIRP is calculated considering both polarizations, theta and phi. Measurement of the power is not required in sub-frame after the mean power has exceeded the maximum power threshold. For power transients between sub-frames, transient periods of 40us between sub-frames are excluded. For ON/OFF or OFF/ON transients, transient periods of 20 us at the beginning of the sub-frame are excluded.
3.7 SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	These numbers of TPC commands are given as examples. The actual number of TPC commands transmitted in these steps shall be enough to ensure that the UE reaches the relevant maximum or minimum power threshold in each step, as shown in Figure 6.3.4.3.4.2-1 through 6.3.4.3.4.2-3.
6.3.4.3.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.3.4.3.5	Test requirement
Each UE power step measured in the test procedure 6.3.4.3.4.2 should satisfy the test requirements specified in Table 6.3.4.3.5-1 through 6.3.4.3.5-3.
For a test pattern that is either a monotonically increasing or monotonically decreasing power sweep over the range specified for Tables 6.3.4.3.3-1and 6.3.4.3.3-2, 3 exceptions are allowed for each of the test patterns. For these exceptions, the power tolerance limit is a maximum of ± (11.0 + TT) dB. If there is an exception in the power step caused by the RB change for all test patterns (A, B, C) then fail the UE.
Table 6.3.4.3.5-1: Test Requirements Relative Power Tolerance for Transmission, channel BW 100MHz, SCS 60kHz, ramp up sub-test
	Sub-test ID
	Applicable sub-frames
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	Sub-frames before RB change
	105RBs
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	1
	RB change
	105RBs to 128 RBs
	TPC=+1dB
	1.86
	ΔP < 2dB
	1.86 +/- (5.0 + TT) (NOTE 1)
1.86 +/- (3.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 128
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	90RBs
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	2
	RB change
	90RBs to 128 RBs
	TPC=+1dB
	2.53
	2dB ≤ ΔP < 3dB
	2.53 +/- (6.0 + TT) (NOTE 1)
2.53 +/- (4.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 128
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	79RBs
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	3
	RB change
	79RBs to 128 RBs
	TPC=+1dB
	3.10
	3dB ≤ ΔP < 4dB
	3,10 +/- (7.0 + TT) (NOTE 1)
3,10 +/- (5.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 128RBs
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	32RBs
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	4
	RB change
	32RBs to 128 RBs
	TPC=+1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- (8.0 + TT) (NOTE 1)
7.02 +/- (6.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 128
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	7RBs
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	5
	RB change
	7RBs to 128 RBs
	TPC=+1dB
	13.62
	10dB ≤ ΔP < 15dB
	13.62 +/- (10.0 + TT) (NOTE 1)
13.62 +/- (8.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 128RBs
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	6
	RB change
	1RB to 128 RBs
	TPC=+1dB
	22.07
	15dB < ΔP
	22.07 +/- (11.0 + TT) (NOTE 1)
22.07 +/- (9.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 128
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	NOTE 1:	Applicable if Pint ≥ P ≥ Pmin.
NOTE 2:	Applicable if PUMAX ≥ P > Pint.
NOTE 3:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.



Table 6.3.4.3.5-2: Test Requirements Relative Power Tolerance for Transmission, channel BW 100MHz, SCS 60kHz, ramp down sub-test
	Sub-test ID
	Applicable sub-frames
	Uplink RB allocation
	TPC command
	Expected power step size (Down)
	Power step size range (Down)
	PUSCH

	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	Sub-frames before RB change
	128RBs
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	1
	RB change
	128RBs to 105 RBs
	TPC=-1dB
	1.86
	ΔP < 2dB
	1.86 +/- (5.0 + TT) (NOTE 1)
1.86 +/- (3.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 105
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	128RBs
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	2
	RB change
	128RBs to 90 RBs
	TPC=-1dB
	2.53
	2dB ≤ ΔP < 3dB
	2.53 +/- (6.0 + TT) (NOTE 1)
2.53 +/- (4.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 90
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	128RBs
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	3
	RB change
	128RBs to 79 RBs
	TPC=-1dB
	3.10
	3dB ≤ ΔP < 4dB
	3,10 +/- (7.0 + TT) (NOTE 1)
3,10 +/- (5.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 79RBs
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	128RBs
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	4
	RB change
	128RBs to 32 RBs
	TPC=-1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- (8.0 + TT) (NOTE 1)
7.02 +/- (6.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 32
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	128RBs
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	5
	RB change
	128RBs to 7 RBs
	TPC=-1dB
	13.62
	10dB ≤ ΔP < 15dB
	13.62 +/- (10.0 + TT) (NOTE 1)
13.62 +/- (8.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 7RBs
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	
	Sub-frames before RB change
	128RB
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	6
	RB change
	128RB to 1 RBs
	TPC=-1dB
	22.07
	15dB < ΔP
	22.07 +/- (11.0 + TT) (NOTE 1)
22.07 +/- (9.0 + TT) (NOTE 2)

	
	Sub-frames after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (1.0 + TT)

	NOTE 1:	Applicable if Pint ≥ P ≥ Pmin.
NOTE 2:	Applicable if PUMAX ≥ P > Pint.
NOTE 3:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.



Table 6.3.4.3.5-3: Test Requirements Relative Power Tolerance for Transmission, channel BW 100MHz, SCS 60kHz, alternating sub-test
	Sub-test ID
	Uplink RB allocation
	TPC command
	Expected power step size (Up/Down)
	Power step size range (Up/Down)
	PUSCH

	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	1
	Alternating 105 and 128
	TPC=0dB
	0.86
	ΔP < 2dB
	0.86 +/- (5.0 + TT) (NOTE 1)
0.86 +/- (3.0 + TT) (NOTE 2)

	2
	Alternating 79 and 128
	TPC=0dB
	2.10
	2dB ≤ ΔP < 3dB
	2.10 +/- (6.0 + TT) (NOTE 1)
2.10 +/- (4.0 + TT) (NOTE 2)

	3
	Alternating 64 and 128
	TPC=0dB
	3.01
	3dB ≤ ΔP < 4dB
	3.01 +/- (7.0 + TT) (NOTE 1)
3.01 +/- (5.0 + TT) (NOTE 2)

	4
	Alternating 32 and 128
	TPC=0dB
	6.02
	4dB ≤ ΔP < 10dB
	6.02 +/- (8.0 + TT) (NOTE 1)
6.02 +/- (6.0 + TT) (NOTE 2)

	5
	Alternating 7 and 128
	TPC=0dB
	12.62
	10dB ≤ ΔP < 15dB
	12.62 +/- (10.0 + TT) (NOTE 1)
12.62 +/- (8.0 + TT) (NOTE 2)

	6
	Alternating 1 and 128
	TPC=0dB
	21.07
	15dB < ΔP
	21.07 +/- (11.0 + TT) (NOTE 1)
21.07 +/- (9.0 + TT) (NOTE 2)

	NOTE 1:	Applicable if Pint ≥ P ≥ Pmin.
NOTE 2:	Applicable if PUMAX ≥ P > Pint.
NOTE 3:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.



[bookmark: _Toc21026460][bookmark: _Toc27743718][bookmark: _Toc36196862][bookmark: _Toc36197554][bookmark: _Toc43898219][bookmark: _Toc52550710][bookmark: _Toc58952425][bookmark: _Toc68098163][bookmark: _Toc68098436][bookmark: _Toc68360566][bookmark: _Toc76557646][bookmark: _Toc84435554][bookmark: _Toc92802724]6.3.4.4	Aggregate power tolerance
Editor’s Note: The following aspects are either missing or not yet determined:
- UE transmitted power for power class 1, 2 and 4 is FFS.
6.3.4.4.1	Test purpose
To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
6.3.4.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.3.4.4.3	Minimum conformance requirements
The aggregate power control tolerance is the ability of the UE transmitter to maintain its power in a sub-frame (1 ms) non-contiguous transmissions within 21ms in response to 0 dB TPC commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
The minimum requirements specified in Table 6.3.4.4.3-1 apply when the power of the target and reference sub-frames are within the power range bounded by the minimum output power as defined in sub-clause 6.3.1 and Pint as defined in sub-clause 6.3.4.2. The minimum requirements specified in Table 6.3.4.4.3-2 apply when the power of the target and reference sub-frames are within the power range bounded by Pint as defined in sub-clause 6.3.4.2 and the maximum output power as specified in sub-clause 6.2.1.
Table 6.3.4.4.3-1: Aggregate power tolerance, Pint ≥ P ≥ Pmin
	TPC command
	UL channel
	Aggregate power tolerance within 21ms

	0 dB
	PUCCH
	± 5.5 dB

	0 dB
	PUSCH
	± 5.5 dB



Table 6.3.4.4.3-2: Aggregate power tolerance, Pmax ≥ P > Pint
	TPC command
	UL channel
	Aggregate power tolerance within 21ms

	0 dB
	PUCCH
	± 3.5 dB

	0 dB
	PUSCH
	± 3.5 dB



The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.4.4
6.3.4.4.4	Test description
6.3.4.4.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3.4.4.4.1-1 and Table 6.3.4.4.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3.4.4.4.1-1: Test Configuration Table: PUCCH subtest
	Initial 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
	Mid range

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

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	PUCCH format = Format 1
Length in OFDM symbols = 14

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.



Table 6.3.4.4.4.1-2: Test Configuration Table: PUSCH subtest
	Initial 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
	Mid range

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

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC7 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	For PUCCH subtest, the UL and DL Reference Measurement Channels are set according to Table 6.3.4.4.4.1-1. For PUSCH subtest, the UL Reference Measurement Channel is set according to Table 6.3.4.4.4.1-2.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.4.4.4.3.
6.3.4.4.4.2	Test procedure
The procedure is separated in two subtests to verify PUCCH and PUSCH aggregate power control tolerance respectively. The uplink transmission patterns are described in Figure 6.3.4.4.4.2-1.

Figure 6.3.4.4.4.2-1: Test uplink transmission

1. PUCCH subtest:
1.1. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
1.2. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
1.3. The SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.3.4.4.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH.  Send uplink power control commands for PUCCH to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within PW of the target power level specified in Table 6.3.4.4.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.3.4.4.4.2-2 for the carrier frequency f and the channel bandwidth BW. 
1.4. Every 10 sub-frames (10ms) transmit to the UE downlink PDSCH MAC padding bits as well as 0 dB TPC command for PUCCH via the PDCCH to make the UE transmit ACK/NACK on the PUCCH for 1 sub-frame (1ms). The downlink transmission is scheduled in the appropriate slots to make the UE transmit PUCCH as described in Figure 6.3.4.4.4.2-1.
1.5. Measure the UE EIRP of 3 consecutive PUCCH transmissions in the Tx beam peak direction of in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 to verify the UE transmitted PUCCH power is maintained within 21ms. EIRP test procedure is defined in Annex K. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
1.6. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
1.7. Repeat test steps 1.2 to 1.6 for measurement for power ID = 2 in Table 6.3.4.4.4.2-1.
2. PUSCH subtest:
2.1. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1.
2.2. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
2.3. The SS sends uplink scheduling information via PDCCH DCI format 0_1 for C_RNTI to schedule the PUSCH. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.  Send uplink power control commands for PUSCH to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within PW of the target power level specified in Table 6.3.4.4.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.3.4.4.4.2-2 for the carrier frequency f and the channel bandwidth BW.
2.4. Every 10 sub-frames (10ms) schedule the UE's PUSCH data transmission for 1 sub-frame (1ms)and transmit 0 dB TPC command for PUSCH via the PDCCH to make the UE transmit PUSCH. The uplink transmission patterns are described in Figure 6.3.4.4.4.2-1.
2.5. Measure the UE EIRP of 3 consecutive PUSCH transmissions in the Tx beam peak direction of in the measurement bandwidth specified in Table 6.3.1.5-1 and Table 6.3.1.5-2 to verify the UE transmitted PUSCH power is maintained within 21ms. EIRP test procedure is defined in Annex K. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
2.6. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
2.7. Repeat test steps 2.2 to 2.6 for measurement for power ID = 2 in Table 6.3.4.4.4.2-1.
Table 6.3.4.4.4.2-1: Parameters for Aggregate power tolerance
	
	Power ID
	Unit
	PC1
	PC2
	PC3
	PC4

	FR2a
	1
	dBm
	TBD
	TBD
	1
	TBD

	
	2
	dBm
	TBD
	TBD
	15
	TBD

	FR2b
	1
	dBm
	TBD
	TBD
	6
	TBD

	
	2
	dBm
	TBD
	TBD
	15
	TBD



Table 6.3.4.4.4.2-2: Power Window (dB) for Aggregate Power tolerance for PUSCH and PUCCH
	
Power ID
	PUCCH
	PUSCH

	1
	7.4
	7.4

	2 
	5.4
	3.4



6.3.4.4.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config and with following exception:
[bookmark: _Hlk44454359]Table 6.3.4.4.4.3-1: Physical layer parameters for DCI format 1_1 for PUCCH subtest
	Derivation Path: TS 38.508-1 [10], Table 5.4.2.0-1 

	Parameter
	Value
	Value in binary

	PUCCH resource indicator
	PUCCH-ResourceId[8] = 7 in pucch-ResourceSetID[1] as defined in TS 38.508-1 [10], Table 4.6.3-112 (Mapping as per Table 9.2.3-2 in TS 38.213 [22])
	‘111’B



6.3.4.4.5	Test requirement
The requirement for the power measurements made in step (1.5) and (2.5) of the test procedure shall not exceed the values specified in Table 6.3.4.4.5-1 and Table 6.3.4.4.5-2. The power measurement period shall be 1 sub-frame (1ms).
Table 6.3.4.4.5-1: Power control tolerance (Pint ≥ P ≥ Pmin)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUCCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(5.5dB+TT) of the 1st measurement.

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(5.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3.4.4.5-3.



Table 6.3.4.4.5-2: Power control tolerance (Pmax ≥ P > Pint)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUCCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(3.5dB+TT) of the 1st measurement.

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(3.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3.4.4.5-4.



[bookmark: _Hlk84421471]Table 6.3.4.4.5-3: Test Tolerance (Pint ≥ P ≥ Pmin)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	0.26 dB
	0.26 dB



Table 6.3.4.4.5-4: Test Tolerance (Pmax ≥ P > Pint)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	0.26 dB
	0.26 dB



[bookmark: _Toc21026461][bookmark: _Toc27743719][bookmark: _Toc36196863][bookmark: _Toc36197555][bookmark: _Toc43898220][bookmark: _Toc52550711][bookmark: _Toc58952426][bookmark: _Toc68098164][bookmark: _Toc68098437][bookmark: _Toc68360567][bookmark: _Toc76557647][bookmark: _Toc84435555][bookmark: _Toc92802725]6.3A	Output power dynamics for CA
[bookmark: _Toc21026462][bookmark: _Toc27743720][bookmark: _Toc36196864][bookmark: _Toc36197556][bookmark: _Toc43898221][bookmark: _Toc52550712][bookmark: _Toc58952427][bookmark: _Toc68098165][bookmark: _Toc68098438][bookmark: _Toc68360568][bookmark: _Toc76557648][bookmark: _Toc84435556][bookmark: _Toc92802726]6.3A.1	Minimum output power for CA
[bookmark: _Toc21026463][bookmark: _Toc27743721][bookmark: _Toc36196865][bookmark: _Toc36197557][bookmark: _Toc43898222][bookmark: _Toc52550713][bookmark: _Toc58952428][bookmark: _Toc68098166][bookmark: _Toc68098439][bookmark: _Toc68360569][bookmark: _Toc76557649][bookmark: _Toc84435557][bookmark: _Toc92802727]6.3A.1.0	Minimum conformance requirements
For intra-band contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the transmit power of the UE per component carrier, i.e., EIRP in the channel bandwidth of each component carrier for all transmit bandwidth configurations (resource blocks), when the power on both component carriers are set to a minimum value.
The minimum output power is defined as the mean power in at least one subframe (1ms).
The minimum output power shall not exceed the values specified in Table 6.3A.1.0-1 and 6.3.A.1.0-2 for each operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
Table 6.3A.1.0-1: Minimum output power for CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4
	47.58

	
	100
	4
	95.16

	
	200
	4
	190.20

	
	400
	4
	380.28



Table 6.3A.1.0-2: Minimum output power for CA for power class 2, 3 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13
	47.58

	
	100
	-13
	95.16

	
	200
	-13
	190.20

	
	400
	-13
	380.28

	NOTE 1: n260 is not applied for power class 2.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.3A.1.
[bookmark: _Toc21026464][bookmark: _Toc27743722][bookmark: _Toc36196866][bookmark: _Toc36197558][bookmark: _Toc43898223][bookmark: _Toc52550714][bookmark: _Toc58952429][bookmark: _Toc68098167][bookmark: _Toc68098440][bookmark: _Toc68360570][bookmark: _Toc76557650][bookmark: _Toc84435558][bookmark: _Toc92802728]6.3A.1.1	Minimum output power for CA (2UL CA)
Editor’s Note: The following aspects are either missing or not yet determined:
· Relaxation, Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
-	Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 800MHz is FFS as test system complexity might increase.
6.3A.1.1.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
6.3A.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support intra-band contiguous 2UL CA.
6.3A.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
6.3A.1.1.4	Test description
6.3A.1.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR CA configuration specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA configuration, and are shown in Table 6.3A.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3A.1.1.4.1-1: Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: “The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier”.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channel is set according to Table 6.3A.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3A.1.1.4.3.
6.3A.1.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.3.0 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.3A.1.1.4.3
3.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.2).
4.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3A.1.1.4.1-1 on both PCC and SCC. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
6.	Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its minimum output power. If UE is disconnected, repeat the test case. Optionally, send continuously uplink power control “down” commands in every uplink scheduling information to the UE until the UE EIRP measured by the test system is at a level just before the UE was disconnected. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
8.	Measure UE EIRP of each component carrier in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3A.1.1.5-1 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is at least one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
9.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1: The BEAM_SELEECT_WAIT_TIME default value is defined in Annex K.1.1.
6.3A.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with following exception.
Table 6.3A.1.1.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



6.3A.1.1.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2.
Table 6.3A.1.1.5-1: Minimum output power for 2UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TBD+TT
	47.58

	
	100
	4+TBD+TT
	95.16

	
	200
	4+TBD+TT
	190.20

	
	400
	4+TBD+TT
	380.28



Table 6.3A.1.1.5-2: Minimum output power for 2UL CA for power class 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-13+TT
	47.58

	
	100
	-13+2.4+TT
	95.16

	
	200
	-13+5.4+TT
	190.20

	
	400
	-13+8.4+TT
	380.28

	n260
	50
	-13+4.5+TT
	47.58

	
	100
	-13+7.5+TT
	95.16

	
	200
	-13+10.5+TT
	190.20

	
	400
	-13+13.5+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.1.5-2a: Minimum output power for 2UL CA for power class 2 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TBD+TT
	47.58

	
	100
	-13+TBD+TT
	95.16

	
	200
	-13+TBD+TT
	190.20

	
	400
	-13+TBD+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.1.5-3: Test Tolerance for Minimum output power for 2UL CA for Power class 1, 2, 4
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.1.5-4: Test Tolerance for Minimum output power for 2UL CA for Power class 3
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	Same as in table 6.3.1.5-2
	Same as in table 6.3.1.5-2
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Editor’s note: The following aspects are either missing or not yet determined:
· Relaxation, Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 800MHz is FFS as test system complexity might increase.
6.3A.1.2.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
6.3A.1.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
6.3A.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
6.3A.1.2.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.2.4-1.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.2.5-1 and 6.3A.1.2.5-2.
Table 6.3A.1.2.4-1: Test Configuration Table for 3UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: “The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier”.



6.3A.1.2.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.2.5-1 and 6.3A.1.2.5-2.
Table 6.3A.1.2.5-1: Minimum output power for 3UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TBD+TT
	47.58

	
	100
	4+TBD+TT
	95.16

	
	200
	4+TBD+TT
	190.20

	
	400
	4+TBD+TT
	380.28



Table 6.3A.1.2.5-2: Minimum output power for 3UL CA for power class 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-13+TT
	47.58

	
	100
	-13+2.4+TT
	95.16

	
	200
	-13+5.4+TT
	190.20

	
	400
	-13+8.4+TT
	380.28

	n260
	50
	-13+4.5+TT
	47.58

	
	100
	-13+7.5+TT
	95.16

	
	200
	-13+10.5+TT
	190.20

	
	400
	-13+13.5+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.2.5-2a: Minimum output power for 3UL CA for power class 2 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TBD+TT
	47.58

	
	100
	-13+TBD+TT
	95.16

	
	200
	-13+TBD+TT
	190.20

	
	400
	-13+TBD+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.2.5-3: Test Tolerance for Minimum output power for 3UL CA for Power class 1, 2, 4
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.2.5-4: Test Tolerance for Minimum output power for 3UL CA for Power class 3
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	Same as in table 6.3.1.5-2
	Same as in table 6.3.1.5-2
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Editor’s note: The following aspects are either missing or not yet determined:
· Relaxation, Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
-	Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 800MHz is FFS as test system complexity might increase.
6.3A.1.3.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
6.3A.1.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.3A.1.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
6.3A.1.3.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions:
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.3.4-1.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.3.5-1 and 6.3A.1.3.5-2.
Table 6.3A.1.3.4-1: Test Configuration Table for 4UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.1.3.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.3.5-1 and 6.3A.1.3.5-2.
Table 6.3A.1.3.5-1: Minimum output power for 4UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TBD+TT
	47.58

	
	100
	4+TBD+TT
	95.16

	
	200
	4+TBD+TT
	190.20

	
	400
	4+TBD+TT
	380.28



Table 6.3A.1.3.5-2: Minimum output power for 4UL CA for power class 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-13+TT
	47.58

	
	100
	-13+2.4+TT
	95.16

	
	200
	-13+5.4+TT
	190.20

	
	400
	-13+8.4+TT
	380.28

	n260
	50
	-13+4.5+TT
	47.58

	
	100
	-13+7.5+TT
	95.16

	
	200
	-13+10.5+TT
	190.20

	
	400
	-13+13.5+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.3.5-2a: Minimum output power for 4UL CA for power class 2 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TBD+TT
	47.58

	
	100
	-13+TBD+TT
	95.16

	
	200
	-13+TBD+TT
	190.20

	
	400
	-13+TBD+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.3.5-3: Test Tolerance for Minimum output power for 4UL CA for Power class 1, 2, 4
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.3.5-4: Test Tolerance for Minimum output power for 4UL CA for Power class 3
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	Same as in table 6.3.1.5-2
	Same as in table 6.3.1.5-2
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Editor’s note: The following aspects are either missing or not yet determined:
· [bookmark: _Toc12637482]Relaxation, Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
-	Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 800MHz is FFS as test system complexity might increase.
6.3A.1.4.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
6.3A.1.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
6.3A.1.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
6.3A.1.4.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.4.4-1.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.4.5-1 and 6.3A.1.4.5-2.
Table 6.3A.1.4.4-1: Test Configuration Table for 5UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE.
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.1.4.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.4.5-1 and 6.3A.1.4.5-2.
Table 6.3A.1.4.5-1: Minimum output power for 5UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TBD+TT
	47.58

	
	100
	4+TBD+TT
	95.16

	
	200
	4+TBD+TT
	190.20

	
	400
	4+TBD+TT
	380.28



Table 6.3A.1.4.5-2: Minimum output power for 5UL CA for power class 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-13+TT
	47.58

	
	100
	-13+2.4+TT
	95.16

	
	200
	-13+5.4+TT
	190.20

	
	400
	-13+8.4+TT
	380.28

	n260
	50
	-13+4.5+TT
	47.58

	
	100
	-13+7.5+TT
	95.16

	
	200
	-13+10.5+TT
	190.20

	
	400
	-13+13.5+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.4.5-2a: Minimum output power for 5UL CA for power class 2 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TBD+TT
	47.58

	
	100
	-13+TBD+TT
	95.16

	
	200
	-13+TBD+TT
	190.20

	
	400
	-13+TBD+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.4.5-3: Test Tolerance for Minimum output power for 5UL CA for Power class 1, 2, 4
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.4.5-4: Test Tolerance for Minimum output power for 5UL CA for Power class 3
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	Same as in table 6.3.1.5-2
	Same as in Table 6.3.1.5-2
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Editor’s note: The following aspects are either missing or not yet determined:
· Relaxation, Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
-	Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 800MHz is FFS as test system complexity might increase.
6.3A.1.5.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
6.3A.1.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
6.3A.1.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
6.3A.1.5.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.5.4-1.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.5.5-1 and 6.3A.1.5.5-2.
Table 6.3A.1.5.4-1: Test Configuration Table for 6UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.1.5.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.5.5-1 and 6.3A.1.5.5-2.
Table 6.3A.1.5.5-1: Minimum output power for 6UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TBD+TT
	47.58

	
	100
	4+TBD+TT
	95.16

	
	200
	4+TBD+TT
	190.20

	
	400
	4+TBD+TT
	380.28



Table 6.3A.1.5.5-2: Minimum output power for 6UL CA for power class 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-13+TT
	47.58

	
	100
	-13+2.4+TT
	95.16

	
	200
	-13+5.4+TT
	190.20

	
	400
	-13+8.4+TT
	380.28

	n260
	50
	-13+4.5+TT
	47.58

	
	100
	-13+7.5+TT
	95.16

	
	200
	-13+10.5+TT
	190.20

	
	400
	-13+13.5+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.5.5-2a: Minimum output power for 6UL CA for power class 2 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TBD+TT
	47.58

	
	100
	-13+TBD+TT
	95.16

	
	200
	-13+TBD+TT
	190.20

	
	400
	-13+TBD+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.5.5-3: Test Tolerance for Minimum output power for 6UL CA for Power class 1, 2, 4
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.5.5-4: Test Tolerance for Minimum output power for 6UL CA for Power class 3
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	Same as in table 6.3.1.5-2
	Same as in table 6.3.1.5-2
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Editor’s note: The following aspects are either missing or not yet determined:
· Relaxation, Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
-	Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 800MHz is FFS as test system complexity might increase.
6.3A.1.6.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
6.3A.1.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
6.3A.1.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
6.3A.1.6.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.6.4-1.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.6.5-1 and 6.3A.1.6.5-2.
Table 6.3A.1.6.4-1: Test Configuration Table for 7UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.1.6.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.6.5-1 and 6.3A.1.6.5-2.
Table 6.3A.1.6.5-1: Minimum output power for 7UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TBD+TT
	47.58

	
	100
	4+TBD+TT
	95.16

	
	200
	4+TBD+TT
	190.20

	
	400
	4+TBD+TT
	380.28



Table 6.3A.1.6.5-2: Minimum output power for 7UL CA for power class 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-13+TT
	47.58

	
	100
	-13+2.4+TT
	95.16

	
	200
	-13+5.4+TT
	190.20

	
	400
	-13+8.4+TT
	380.28

	n260
	50
	-13+4.5+TT
	47.58

	
	100
	-13+7.5+TT
	95.16

	
	200
	-13+10.5+TT
	190.20

	
	400
	-13+13.5+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.6.5-2a: Minimum output power for 7UL CA for power class 2 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TBD+TT
	47.58

	
	100
	-13+TBD+TT
	95.16

	
	200
	-13+TBD+TT
	190.20

	
	400
	-13+TBD+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.6.5-3: Test Tolerance for Minimum output power for 7UL CA for Power class 1, 2, 4
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.6.5-4: Test Tolerance for Minimum output power for 7UL CA for Power class 3
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	Same as in table 6.3.1.5-2
	Same as in table 6.3.1.5-2



[bookmark: _Toc36196902][bookmark: _Toc36197594][bookmark: _Toc43898259][bookmark: _Toc52550750][bookmark: _Toc58952465][bookmark: _Toc68098173][bookmark: _Toc68098446][bookmark: _Toc68360576][bookmark: _Toc76557656][bookmark: _Toc84435564][bookmark: _Toc92802734]6.3A.1.7	Minimum output power for CA (8UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· Relaxation, Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
-	Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 800MHz is FFS as test system complexity might increase.
6.3A.1.7.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power on each component carrier is set to a minimum value.
6.3A.1.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
6.3A.1.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.1.0.
6.3A.1.7.4	Test description
Same as in clause 6.3A.1.1.4 with following exceptions: 
-	Instead of Table 6.3A.1.1.4.1-1  use Table 6.3A.1.7.4-1.
-	Instead of Table 6.3A.1.1.5-1 and 6.3A.1.1.5-2  use Table 6.3A.1.7.5-1 and 6.3A.1.7.5-2.
Table 6.3A.1.7.4-1: Test Configuration Table for 8UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC7
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.1.7.5	Test requirement
For each component carrier, the minimum EIRP shall not exceed the values specified in Table 6.3A.1.7.5-1 and 6.3A.1.7.5-2.
Table 6.3A.1.7.5-1: Minimum output power for 8UL CA for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TBD+TT
	47.58

	
	100
	4+TBD+TT
	95.16

	
	200
	4+TBD+TT
	190.20

	
	400
	4+TBD+TT
	380.28



Table 6.3A.1.7.5-2: Minimum output power for 8UL CA for power class 3
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n261
	50
	-13+TT
	47.58

	
	100
	-13+2.4+TT
	95.16

	
	200
	-13+5.4+TT
	190.20

	
	400
	-13+8.4+TT
	380.28

	n260
	50
	-13+4.5+TT
	47.58

	
	100
	-13+7.5+TT
	95.16

	
	200
	-13+10.5+TT
	190.20

	
	400
	-13+13.5+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.7.5-2a: Minimum output power for 8UL CA for power class 2 and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TBD+TT
	47.58

	
	100
	-13+TBD+TT
	95.16

	
	200
	-13+TBD+TT
	190.20

	
	400
	-13+TBD+TT
	380.28

	NOTE 1:	n260 is not applied for power class 2.



Table 6.3A.1.7.5-3: Test Tolerance for Minimum output power for 8UL CA for Power class 1, 2, 4
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



Table 6.3A.1.7.5-4: Test Tolerance for Minimum output power for 8UL CA for Power class 3
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	Same as in table 6.3.1.5-2
	Same as in table 6.3.1.5-2



[bookmark: _Toc36196908][bookmark: _Toc36197600][bookmark: _Toc43898265][bookmark: _Toc52550756][bookmark: _Toc58952471][bookmark: _Toc68098174][bookmark: _Toc68098447][bookmark: _Toc68360577][bookmark: _Toc76557657][bookmark: _Toc84435565][bookmark: _Toc92802735]6.3A.2	Transmit OFF power for CA
[bookmark: _Toc76557658][bookmark: _Toc84435566][bookmark: _Toc92802736]6.3A.2.0	Minimum conformance requirements
For intra-band contiguous carrier aggregation, the transmit OFF power is defined as the TRP in the channel bandwidth per component carrier when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the transmitter is not considered OFF.
The transmit OFF power shall not exceed the values specified in Table 6.3A.2.0-1 for each operating band supported.
Table 6.3A.2.0-1: Transmit OFF power for CA
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n260, n261
	-35
	-35
	-35
	-35

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz



The normative reference for this requirement is TS 38.101-2 [3] clause 6.3A.2.
[bookmark: _Toc76557659][bookmark: _Toc84435567][bookmark: _Toc92802737]6.3A.2.1	Void
[bookmark: _Toc76557660][bookmark: _Toc84435568][bookmark: _Toc92802738]6.3A.2.2	Void
[bookmark: _Toc76557661][bookmark: _Toc84435569][bookmark: _Toc92802739]6.3A.2.3	Void
[bookmark: _Toc21026487][bookmark: _Toc27743745][bookmark: _Toc36196913][bookmark: _Toc36197605][bookmark: _Toc43898270][bookmark: _Toc52550761][bookmark: _Toc58952476][bookmark: _Toc68098175][bookmark: _Toc68098448][bookmark: _Toc68360578][bookmark: _Toc76557662][bookmark: _Toc84435570][bookmark: _Toc92802740]6.3A.3	Transmit ON/OFF time mask for CA
[bookmark: _Toc21026488][bookmark: _Toc27743746][bookmark: _Toc36196914][bookmark: _Toc36197606][bookmark: _Toc43898271][bookmark: _Toc52550762][bookmark: _Toc58952477][bookmark: _Toc68098176][bookmark: _Toc68098449][bookmark: _Toc68360579][bookmark: _Toc76557663][bookmark: _Toc84435571][bookmark: _Toc92802741]6.3A.3.0	Minimum conformance requirements
For intra-band contiguous carrier aggregation, the general output power ON/OFF time mask specified in subclause 6.3.3.2 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in subclause 6.3.3.2 shall only be applicable for each component carrier when all the component carriers are OFF.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.3A.3.
[bookmark: _Toc21026489][bookmark: _Toc27743747][bookmark: _Toc36196915][bookmark: _Toc36197607][bookmark: _Toc43898272][bookmark: _Toc52550763][bookmark: _Toc58952478][bookmark: _Toc68098177][bookmark: _Toc68098450][bookmark: _Toc68360580][bookmark: _Toc76557664][bookmark: _Toc84435572][bookmark: _Toc92802742]6.3A.3.1	General ON/OFF time mask for CA
[bookmark: _Toc92802743]6.3A.3.1.1	General ON/OFF time mask for CA (2UL CA)
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS.
· Test requirement of ON power is FFS.
· Testability of OFF power needs further study. 
· The method of setting UE transmitted power is FFS.
· TP analysis is FFS
· Applicability of Beam peak of single UL is FFS.
· The UPLF test mode is applicable to UEs Release 16 and forward. This test case is incomplete for Release 15 until UE PHR method is used to prevent SCell drop.
6.3A.3.1.1.1	Test purpose
To verify that the general ON/OFF time mask for CA meets the requirements given in 6.3A.3.1.1.5. Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.
6.3A.3.1.1.2	Test applicability
The requirements of this test apply to all types of NR UE release 16 and forward supporting 2UL CA.
6.3A.3.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.3.0.
6.3A.3.1.1.4	Test description
6.3A.3.1.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA configuration and subcarrier spacing, are shown in Table 6.3A.3.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3A.3.1.1.4.1-1: Intra-band Contiguous UL CA Test Configuration Table
			Default Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	FFS

	Test CC Combination setting (NRB_agg) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	FFS

	Test SCS as specified in Table 5.3.5-1
	FFS

	Test Parameters

	Test ID
	CC
	Band
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation

	Default Test Settings for a CA_XG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)

	1
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.3A.3.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3A.3.1.1.4.3.
6.3A.3.1.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels 
2.	The SS shall configure SCC as per TS 38.508-1 [10] subclause 5.5.1 Procedure to configure SCC(s) for NR RF CA testing. Message contents are defined in subclause 6.3A.3.1.1.4.3. 
3.	Apply the test step based on the 5G NR UE Release:
3a.	For Release 16 and forward 5G NR UEs: SS applies a backoff on the PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 4.
3b.	For Release 15 5G NR UEs: Test Procedure updates to keep SCell active are FFS. Skip remaining steps.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3A.3.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The UL assignment is such that the UE transmits on slot 37 for 60kHz SCS and on slot 74 for 120kHz SCS.
6.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
8.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction for each component carrier in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3A.3.1.1.5-1. EIRP test procedure is defined in Annex K. The period of the measurement shall be the slot prior to the PUSCH transmission, excluding a transient period of 5 µs in the end of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.
9.	For UE transmission ON power, measure UE EIRP in the Tx beam peak direction for each component carrier in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3A.3.1.1.5-2. EIRP test procedure is defined in Annex K. The period of the measurement shall be one slot with PUSCH transmission. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
10.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction for each component carrier in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3A.3.1.1.5-1. EIRP test procedure is defined in Annex K. The period of the measurement shall be the slot following the PUSCH transmission, excluding a transient period of 5 µs at the beginning of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.
11. SS deactivates the UE Power Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as specified in TS 38.508-1 [10] clause 4.9.33. 
12.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	When switching to DFT-s-OFDM waveform, as specified in Table 6.3A.3.1.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
6.3A.3.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] clause 4.6 with the following exceptions:
Table 6.3A.3.1.1.4.3-1: PUSCH-ConfigCommon
	Derivation Path: TS 38.508-1[10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-106
	
	

	}
	
	
	



6.3A.3.1.1.5	Test requirements
The requirement for the power measured in steps 7, 8 and 9 of the test procedure shall not exceed the values specified in Table 6.3A.3.1.1.5-1 and Table 6.3A.3.1.1.5-2.
Table 6.3A.3.1.1.5-1: Test requirement of OFF power of General ON/OFF time mask for 2UL CA
	
	Channel bandwidth / minimum output power / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Transmit OFF power
	≤ -30+TT dBm

	Transmission OFF Measurement bandwidth
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz



Table 6.3A.3.1.1.5-2: Test requirement of ON power of General ON/OFF time mask for 2UL CA
	
	SCS 
	Channel bandwidth / minimum output power / measurement bandwidth

	
	[kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Transmission ON
	60
	FFS
	FFS
	FFS
	FFS

	Measured power for CP-OFDM
	120
	FFS
	FFS
	FFS
	FFS

	Expected Transmission ON 
	60
	FFS
	FFS
	FFS
	FFS

	Measured power for DFT-s-OFDM
	120
	FFS
	FFS
	FFS
	FFS



Table 6.3A.3.1.1.5-3: Test Tolerance for OFF power
FFS
Table 6.3A.3.1.1.5-4: Test Tolerance for ON power
FFS
[bookmark: _Toc84435573][bookmark: _Toc92802744]6.3A.3.1.2	General ON/OFF time mask for CA (3UL CA)
FFS
[bookmark: _Toc84435574][bookmark: _Toc92802745]6.3A.3.1.3	General ON/OFF time mask for CA (4UL CA)
FFS
[bookmark: _Toc84435575][bookmark: _Toc92802746]6.3A.3.1.4	General ON/OFF time mask for CA (5UL CA)
FFS
[bookmark: _Toc84435576][bookmark: _Toc92802747]6.3A.3.1.5	General ON/OFF time mask for CA (6UL CA)
FFS
[bookmark: _Toc84435577][bookmark: _Toc92802748]6.3A.3.1.6	General ON/OFF time mask for CA (7UL CA)
FFS
[bookmark: _Toc84435578][bookmark: _Toc92802749]6.3A.3.1.7	General ON/OFF time mask for CA (8UL CA)
FFS
[bookmark: _Toc21026490][bookmark: _Toc27743748][bookmark: _Toc36196916][bookmark: _Toc36197608][bookmark: _Toc43898273][bookmark: _Toc52550764][bookmark: _Toc58952479][bookmark: _Toc68098178][bookmark: _Toc68098451][bookmark: _Toc68360581][bookmark: _Toc76557665][bookmark: _Toc84435579][bookmark: _Toc92802750]6.3A.4	Power control for CA
[bookmark: _Toc21026491][bookmark: _Toc27743749][bookmark: _Toc36196917][bookmark: _Toc36197609][bookmark: _Toc43898274][bookmark: _Toc52550765][bookmark: _Toc58952480][bookmark: _Toc68098179][bookmark: _Toc68098452][bookmark: _Toc68360582][bookmark: _Toc76557666][bookmark: _Toc84435580][bookmark: _Toc92802751]6.3A.4.1	General
[bookmark: _Hlk519746368]The requirements in this section apply to a UE when it has at least one of UL or DL configured for CA operation. The requirements on power control accuracy in CA operation apply under normal conditions and are defined as a directional requirement. The requirements are verified in beam locked mode on beam peak direction. The requirements apply for one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per configured UL CC with power setting in accordance with Clause 7.1 of TS 38.213 [22].
[bookmark: _Toc21026492][bookmark: _Toc27743750][bookmark: _Toc36196918][bookmark: _Toc36197610][bookmark: _Toc43898275][bookmark: _Toc52550766][bookmark: _Toc58952481][bookmark: _Toc68098180][bookmark: _Toc68098453][bookmark: _Toc68360583][bookmark: _Toc76557667][bookmark: _Toc84435581][bookmark: _Toc92802752]6.3A.4.2	Absolute power tolerance for CA
[bookmark: _Toc21026493][bookmark: _Toc27743751][bookmark: _Toc36196919][bookmark: _Toc36197611][bookmark: _Toc43898276][bookmark: _Toc52550767][bookmark: _Toc58952482][bookmark: _Toc68098181][bookmark: _Toc68098454][bookmark: _Toc68360584][bookmark: _Toc76557668][bookmark: _Toc84435582][bookmark: _Toc92802753]6.3A.4.2.0	Minimum conformance requirements
The 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 on each active component carriers larger than 20 ms. For SRS switching, the 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 on component carriers (to which SRS switching occurs) larger than 20 ms. The requirement can be tested by time aligning any transmission gaps on the component carriers. For intra-band contiguous CA, the absolute power control tolerance per configured UL CC is given in Tables 6.3.4.2.3-1 and 6.3.4.2.3-2.
[bookmark: _Toc21026494][bookmark: _Toc27743752][bookmark: _Toc36196920][bookmark: _Toc36197612][bookmark: _Toc43898277][bookmark: _Toc52550768][bookmark: _Toc58952483][bookmark: _Toc68098182][bookmark: _Toc68098455][bookmark: _Toc68360585][bookmark: _Toc76557669][bookmark: _Toc84435583][bookmark: _Toc92802754]6.3A.4.2.1	Absolute power tolerance for CA (2UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS.
· TP analysis is FFS.
· UE transmitted power for PC 1, 2 and 4 are FFS
· The UPLF test mode is applicable to UEs Release 16 and forward. This test case is incomplete for Release 15 until UE PHR method is used to prevent SCell drop.
6.3A.4.2.1.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
6.3A.4.2.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 2UL CA.
6.3A.4.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.1.4	Test description
6.3A.4.2.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidth and subcarrier spacing based on NR CA configurations based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA combination and subcarrier spacing, are shown in Table 6.3A.4.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3A.4.2.1.4.1-1: Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channel is set according to Table 6.3A.4.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3A.4.2.1.4.3.
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1.	Configure SCC according to Annex C.0, C.1, C.2, and C.3 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.3A.4.2.1.4.3.
3.	Apply the test step based on the 5G NR UE Release:
3a.	For Release 16 and forward 5G NR UEs: SS applies a backoff on the PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 4.
3b.	For Release 15 5G NR UEs: Test Procedure updates to keep SCell active are FFS. Skip remaining steps.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause9.2).
5.	SS sends uplink scheduling information via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3A.4.2.1.4.1-1 on PCC and SCC(s). Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
6.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	Configure the UE transmitted output power to test point 1 in section 6.3A.4.2.1.4.3. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
8.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
9.	Measure UE EIRP of the first subframe of each component carrier in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3A.4.2.1.5-1 through Table 6.3A.4.2.1.5-3 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
10. SS deactivates the UE Power Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as specified in TS 38.508-1 [10] clause 4.9.33. 
11.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
12.	Repeat test steps 1~11 for measurement for test point 2~3. The timing of the execution between each test point shall be larger than 20ms.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3A.4.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config and with following exceptions:
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	Derivation Path: TS 38.508-1 [10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-116
	
	50MHz

	
	-120
	
	100MHz

	
	-122
	
	200MHz

	
	-126
	
	400MHz

	}
	
	
	



Table 6.3A.4.2.1.4.3-2: PUSCH-ConfigCommon (Test point 2) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4. 6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-112
	
	50MHz

	
	-116
	
	100MHz

	
	-118
	
	200MHz

	
	-122
	
	400MHz

	}
	
	
	



Table 6.3A.4.2.1.4.3-3: PUSCH-ConfigCommon (Test point 3) for power class 3
	Derivation Path: TS 38.508-1 [10], Table 4. 6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-102
	
	50MHz

	
	-106
	
	100MHz

	
	-108
	
	200MHz

	
	-112
	
	400MHz

	}
	
	
	



Table 6.3A.4.2.1.4.3-5: ServingCellConfigCommon
	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	4
	
	SCS_120kHz

	
	7
	
	SCS_240kHz

	}
	
	
	



	Condition
	Explanation

	SCS_120kHz
	SCS=120kHz for SS/PBCH block

	SCS_240kHz
	SCS=240kHz for SS/PBCH block



Table 6.3A.4.2.1.4.3-6: PUSCH-PowerControl
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    P0-PUSCH-AlphaSet[1] SEQUENCE {
	
	
	

	      alpha
	alpha1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



6.3A.4.2.1.5	Test requirement
The measured EIRP in step 8 and 10 shall not to exceed the values specified in Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3.
Table 6.3A.4.2.1.5-1: Test Requirements of Absolute power tolerance (Test point 1) for power class 3
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.1.5-4.



Table 6.3A.4.2.1.5-2: Test Requirements of Absolute power tolerance (Test point 2) for power class 3
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2: TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.1.5-5.



Table 6.3A.4.2.1.5-3: Test Requirements of Absolute power tolerance (Test point 3) for power class 3
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.1.5-5.



Table 6.3A.4.2.1.5-4: Test Tolerance (Test point 1) for power class 3
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.1.5-5: Test Tolerance (Test point 2 and Test point 3) for power class 3
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	[FFS] dB
	[FFS] dB
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS.
· TP analysis is FFS.
· UE transmitted power for PC 1, 2 and 4 are FFS
6.3A.4.2.2.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
6.3A.4.2.2.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 3UL CA.
6.3A.4.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.2.4	Test description
Same as in clause 6.3A.4.2.1.4with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.2.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.2.5-1 and 6.3A.4.2.2.5-3.
Table 6.3A.4.2.2.4-1: Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.2.2.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1  use Table 6.3A.4.2.2.5-1.
-	Instead of Table 6.3A.4.2.1.5-2  use Table 6.3A.4.2.2.5-2.
-	Instead of Table 6.3A.4.2.1.5-3  use Table 6.3A.4.2.2.5-3.
-	Instead of Table 6.3A.4.2.1.5-4  use Table 6.3A.4.2.2.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.2.5-5.
Table 6.3A.4.2.2.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.2.5-4.



Table 6.3A.4.2.2.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2: TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.2.5-5.



Table 6.3A.4.2.2.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.2.5-5.



Table 6.3A.4.2.2.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.2.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS.
· TP analysis is FFS.
· UE transmitted power for PC 1, 2 and 4 are FFS
6.3A.4.2.3.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
6.3A.4.2.3.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 4UL CA.
6.3A.4.2.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.3.4	Test description
Same as in clause 6.3A.4.2.1.4with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.3.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.3.5-1 and 6.3A.4.2.3.5-3.
Table 6.3A.4.2.3.4-1: Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.2.3.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3S.4.2.1.5-1 use Table 6.3A.4.2.3.5-1.
-	Instead of Table 6.3S.4.2.1.5-2 use Table 6.3A.4.2.3.5-2.
-	Instead of Table 6.3S.4.2.1.5-3 use Table 6.3A.4.2.3.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.3.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.3.5-5.
Table 6.3A.4.2.3.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.3.5-4.



Table 6.3A.4.2.3.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.3.5-5.



Table 6.3A.4.2.3.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.3.5-5.



Table 6.3A.4.2.3.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.3.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS.
· TP analysis is FFS.
· UE transmitted power for PC 1, 2 and 4 are FFS
6.3A.4.2.4.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms.
6.3A.4.2.4.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 5UL CA.
6.3A.4.2.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.4.4	Test description
Same as in clause 6.3A.4.2.1.4 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.4.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.4.5-1 and 6.3A.4.2.4.5-3.
Table 6.3A.4.2.4.4-1: Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.2.4.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1 use Table 6.3A.4.2.4.5-1.
-	Instead of Table 6.3A.4.2.1.5-2 use Table 6.3A.4.2.4.5-2.
-	Instead of Table 6.3A.4.2.1.5-3 use Table 6.3A.4.2.4.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.4.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.4.5-5.
Table 6.3A.4.2.4.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.4.5-4.



Table 6.3A.4.2.4.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.4.5-5.



Table 6.3A.4.2.4.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.4.5-5.



Table 6.3A.4.2.4.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.4.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS.
· TP analysis is FFS.
· UE transmitted power for PC 1, 2 and 4 are FFS
6.3A.4.2.5.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
6.3A.4.2.5.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 6UL CA.
6.3A.4.2.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.5.4	Test description
Same as in clause 6.3A.4.2.1.4with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.5.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.5.5-1 and 6.3A.4.2.5.5-3.
Table 6.3A.4.2.5.4-1: Test Configuration Table 
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.2.5.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1 use Table 6.3A.4.2.5.5-1.
-	Instead of Table 6.3A.4.2.1.5-2 use Table 6.3A.4.2.5.5-2.
-	Instead of Table 6.3A.4.2.1.5-3 use Table 6.3A.4.2.5.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.5.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.5.5-5.
Table 6.3A.4.2.5.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.5.5-4.



Table 6.3A.4.2.5.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2: TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.5.5-5.



Table 6.3A.4.2.5.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.5.5-5.



Table 6.3A.4.2.5.5-4: Test Tolerance (Test point 1 and Test point 2)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.5.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS.
· TP analysis is FFS.
· UE transmitted power for PC 1, 2 and 4 are FFS
6.3A.4.2.6.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
6.3A.4.2.6.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 7UL CA.
6.3A.4.2.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.6.4	Test description
Same as in clause 6.3A.4.2.1.4 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.6.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.6.5-1 and 6.3A.4.2.6.5-3.
Table 6.3A.4.2.6.4-1: Test Configuration Table 
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.2.6.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1 use Table 6.3A.4.2.6.5-1.
-	Instead of Table 6.3A.4.2.1.5-2 use Table 6.3A.4.2.6.5-2.
-	Instead of Table 6.3A.4.2.1.5-3 use Table 6.3A.4.2.6.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.6.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.6.5-5.
Table 6.3A.4.2.6.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	7.1
	8.1
	7.1
	N/A

	power
	120kHz
	7.1
	8.1
	7.1
	8.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.6.5-4.



Table 6.3A.4.2.6.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.6.5-5.



Table 6.3A.4.2.6.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.6.5-5.



Table 6.3A.4.2.6.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.6.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS.
· TP analysis is FFS.
· UE transmitted power for PC 1, 2 and 4 are FFS
6.3A.4.2.7.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20 ms. 
6.3A.4.2.7.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 8UL CA.
6.3A.4.2.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.2.0.
6.3A.4.2.7.4	Test description
Same as in clause 6.3A.4.2.1.4 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.4.1-1 use Table 6.3A.4.2.7.4-1.
-	Instead of Table 6.3A.4.2.1.5-1 through 6.3A.4.2.1.5-3 use Table 6.3A.4.2.7.5-1 and 6.3A.4.2.7.5-3.
Table 6.3A.4.2.7.4-1: Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation
(Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC7
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.2.7.5	Test requirement
Same as in clause 6.3A.4.2.1.5 with the following exceptions:
-	Instead of Table 6.3A.4.2.1.5-1 use Table 6.3A.4.2.7.5-1.
-	Instead of Table 6.3A.4.2.1.5-2 use Table 6.3A.4.2.7.5-2.
-	Instead of Table 6.3A.4.2.1.5-3 use Table 6.3A.4.2.7.5-3.
-	Instead of Table 6.3A.4.2.1.5-4 use Table 6.3A.4.2.7.5-4.
-	Instead of Table 6.3A.4.2.1.5-5  use Table 6.3A.4.2.7.5-5.
Table 6.3A.4.2.7.5-1: Test Requirements of Absolute power tolerance (Test point 1)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	8.1
	7.1
	8.1
	N/A

	power
	120kHz
	8.1
	7.1
	8.1
	7.1

	Power tolerance
	± (14+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.7.5-4.



Table 6.3A.4.2.7.5-2: Test Requirements of Absolute power tolerance (Test point 2)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	12.1
	11.1
	12.1
	N/A

	power
	120kHz
	12.1
	11.1
	12.1
	11.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.7.5-5.



Table 6.3A.4.2.7.5-3: Test Requirements of Absolute power tolerance (Test point 3)
	
	SCS
	Channel bandwidth / expected output power (dBm)

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Measured 
	60kHz
	22.1
	21.1
	22.1
	N/A

	power
	120kHz
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (12+TT) dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3A.1, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2A.1.
Note 2:	TT for each frequency and channel bandwidth is specified in Table 6.3A.4.2.7.5-5.



Table 6.3A.4.2.7.5-4: Test Tolerance (Test point 1)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



Table 6.3A.4.2.7.5-5: Test Tolerance (Test point 2 and Test point 3)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[FFS] dB
	[FFS] dB



[bookmark: _Toc84435590][bookmark: _Toc92802761][bookmark: _Toc21026557][bookmark: _Toc27743801][bookmark: _Toc36196970][bookmark: _Toc36197662][bookmark: _Toc43898327][bookmark: _Toc52550818][bookmark: _Toc58952533][bookmark: _Toc68098188][bookmark: _Toc68098461][bookmark: _Toc68360591][bookmark: _Toc76557676]6.3A.4.3	Relative power tolerance for CA
[bookmark: _Toc84435591][bookmark: _Toc92802762]6.3A.4.3.0	Minimum conformance requirements
FFS
[bookmark: _Toc84435592][bookmark: _Toc92802763]6.3A.4.3.1	Relative power tolerance for CA (2UL CA)
FFS
[bookmark: _Toc84435593][bookmark: _Toc92802764]6.3A.4.3.2	Relative power tolerance for CA (3UL CA)
FFS
[bookmark: _Toc84435594][bookmark: _Toc92802765]6.3A.4.3.3	Relative power tolerance for CA (4UL CA)
FFS
[bookmark: _Toc84435595][bookmark: _Toc92802766]6.3A.4.3.4	Relative power tolerance for CA (5UL CA)
FFS
[bookmark: _Toc84435596][bookmark: _Toc92802767]6.3A.4.3.5	Relative power tolerance for CA (6UL CA)
FFS
[bookmark: _Toc84435597][bookmark: _Toc92802768]6.3A.4.3.6	Relative power tolerance for CA (7UL CA)
FFS
[bookmark: _Toc84435598][bookmark: _Toc92802769]6.3A.4.3.7	Relative power tolerance for CA (8UL CA)
FFS
[bookmark: _Toc84435599][bookmark: _Toc92802770]6.3A.4.4	Aggregate power tolerance for CA
[bookmark: _Toc84435600][bookmark: _Toc92802771]6.3A.4.4.0	Minimum conformance requirements
The aggregate power control tolerance is the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21 ms in response to 0 dB TPC commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
For intra-band contiguous CA, the aggregate power tolerance per CC is given in Tables 6.3.4.4.3-1 and 6.3.4.4.3-2, with simultaneous PUSCH configured. The average PSDs over each assigned CC shall be aligned before the start of the test. The requirement can be tested with the transmission gaps time aligned between component carriers.
[bookmark: _Toc84435601][bookmark: _Toc92802772]6.3A.4.4.1	Aggregate power tolerance for CA (2UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Measurement Uncertainty and Test Tolerances are FFS.
-	UE transmitted power for PC 1, 2 and 4 are FFS.
-	Power window is FFS.
-	How to ensure equal PSD between component carriers is FFS.
-	The UPLF test mode is applicable to UEs Release 16 and forward. This test case is incomplete for Release 15 until UE PHR method is used to prevent SCell drop.
6.3A.4.4.1.1	Test purpose
To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
6.3A.4.4.1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 2UL CA.
6.3A.4.4.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.4.0.
6.3A.4.4.1.4	Test description
6.3A.4.4.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidth and subcarrier spacing based on NR CA configurations based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA combination and subcarrier spacing, are shown in Table 6.3A.4.4.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3A.4.4.1.4.1-1: Test Configuration Table: PUSCH
	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 4.3.1.2.3 for different CA bandwidth classes.
	Mid range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channel is set according to Table 6.3A.4.4.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3A.4.4.1.4.3.
6.3A.4.4.1.4.2	Test procedure
The procedure is only to verify PUSCH aggregate power control tolerance. The uplink transmission patterns are described in Figure 6.3.4.4.4.2-1.
1. Configure SCC according to Annex C.0, C.1, C.2, and C.3 for all downlink physical channels.
2. The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.3A.4.4.1.4.3.
3.	Apply the test step based on the 5G NR UE Release:
3a.	For Release 16 and forward 5G NR UEs: SS applies a backoff on the PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 4.
3b.	For Release 15 5G NR UEs: Test Procedure updates to keep SCell active are FFS. Skip remaining steps.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clause 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133 [25], clause 9.2).
5.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
6.	The SS sends uplink scheduling information via PDCCH DCI format 0_1 for C_RNTI to schedule the PUSCH on PCC and SCC according to Table 6.3A.4.4.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Send uplink power control commands for PUSCH to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within PW of the target power level specified in Table 6.3.4.4.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.3.4.4.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
8.	Every 10 sub-frames (10ms) schedule the UE's PUSCH data transmission for 1 sub-frame (1ms) and transmit 0 dB TPC command for PUSCH via the PDCCH to make the UE transmit PUSCH. The uplink transmission patterns are described in Figure 6.3.4.4.4.2-1.
9.	Measure the UE EIRP of 3 consecutive PUSCH transmissions on each component carrier in the Tx beam peak direction of in the measurement bandwidth specified in Table 6.3A.1.1.5-1 and Table 6.3A.1.1.5-2 to verify the UE transmitted PUSCH power is maintained within 21ms. EIRP test procedure is defined in Annex K. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
10.	SS deactivates the UE Power Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as specified in TS 38.508-1 [10] clause 4.9.33. 
11.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
12.	Repeat test step 4 to 11 for measurement for power ID = 2 in Table 6.3.4.4.4.2-1.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3A.4.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.3A.4.4.1.5	Test requirement
The requirement for the power measurements made in step 8 of the test procedure shall not exceed the values specified in Table 6.3A.4.4.1.5-1 and Table 6.3A.4.4.1.5-2. The power measurement period shall be 1 sub-frame (1ms).
Table 6.3A.4.4.1.5-1: Power control tolerance (Pint ≥ P ≥ Pmin)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(5.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.1.5-3.



Table 6.3A.4.4.1.5-2: Power control tolerance (Pmax ≥ P > Pint)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(3.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.1.5-4.



Table 6.3A.4.4.1.5-3: Test Tolerance (Pint ≥ P ≥ Pmin)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



Table 6.3A.4.4.1.5-4: Test Tolerance (Pmax ≥ P > Pint)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc84435602][bookmark: _Toc92802773]6.3A.4.4.2	Aggregate power tolerance for CA (3UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
Measurement Uncertainty and Test Tolerances are FFS.
UE transmitted power for PC 1, 2 and 4 are FFS. 
Power window is FFS.
How to ensure equal PSD between component carriers is FFS.
6.3A.4.4.2.1	Test purpose
To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
6.3A.4.4.2.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 3UL CA.
6.3A.4.4.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.4.0.
6.3A.4.4.2.4	Test description
Same as in clause 6.3A.4.4.1.4 with the following exceptions:
-	Instead of Table 6.3A.4.4.1.4.1-1 use Table 6.3A.4.4.2.4-1.
Table 6.3A.4.4.2.4-1: Test Configuration Table: PUSCH
	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 4.3.1.2.3 for different CA bandwidth classes.
	Mid range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.4.2.5	Test requirement
The requirement for the power measurements made in step 8 of the test procedure shall not exceed the values specified in Table 6.3A.4.4.2.5-1 and Table 6.3A.4.4.2.5-2. The power measurement period shall be 1 sub-frame (1ms).
Table 6.3A.4.4.2.5-1: Power control tolerance (Pint ≥ P ≥ Pmin)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(5.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.2.5-3.



Table 6.3A.4.4.2.5-2: Power control tolerance (Pmax ≥ P > Pint)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(3.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.2.5-4.



Table 6.3A.4.4.2.5-3: Test Tolerance (Pint ≥ P ≥ Pmin)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



Table 6.3A.4.4.2.5-4: Test Tolerance (Pmax ≥ P > Pint)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc84435603][bookmark: _Toc92802774]6.3A.4.4.3	Aggregate power tolerance for CA (4UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
Measurement Uncertainty and Test Tolerances are FFS.
UE transmitted power for PC 1, 2 and 4 are FFS.
Power window is FFS.
How to ensure equal PSD between component carriers is FFS.
6.3A.4.4.3.1	Test purpose
To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
6.3A.4.4.3.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 4UL CA.
6.3A.4.4.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.4.0.
6.3A.4.4.3.4	Test description
Same as in clause 6.3A.4.4.1.4 with the following exceptions:
-	Instead of Table 6.3A.4.4.1.4.1-1 use Table 6.3A.4.4.3.4-1.
Table 6.3A.4.4.3.4-1: Test Configuration Table: PUSCH
	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 4.3.1.2.3 for different CA bandwidth classes.
	Mid range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.4.3.5	Test requirement
The requirement for the power measurements made in step 8 of the test procedure shall not exceed the values specified in Table 6.3A.4.4.3.5-1 and Table 6.3A.4.4.3.5-2. The power measurement period shall be 1 sub-frame (1ms).
Table 6.3A.4.4.3.5-1: Power control tolerance (Pint ≥ P ≥ Pmin)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(5.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.3.5-3.



Table 6.3A.4.4.3.5-2: Power control tolerance (Pmax ≥ P > Pint)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(3.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.3.5-4.



Table 6.3A.4.4.3.5-3: Test Tolerance (Pint ≥ P ≥ Pmin)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



Table 6.3A.4.4.3.5-4: Test Tolerance (Pmax ≥ P > Pint)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc84435604][bookmark: _Toc92802775]6.3A.4.4.4	Aggregate power tolerance for CA (5UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
Measurement Uncertainty and Test Tolerances are FFS.
UE transmitted power for PC 1, 2 and 4 are FFS.
Power window is FFS.
How to ensure equal PSD between component carriers is FFS.
6.3A.4.4.4.1	Test purpose
To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
6.3A.4.4.4.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 5UL CA.
6.3A.4.4.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.4.0.
6.3A.4.4.4.4	Test description
Same as in clause 6.3A.4.4.1.4 with the following exceptions:
-	Instead of Table 6.3A.4.4.1.4.1-1 use Table 6.3A.4.4.4.4-1.
Table 6.3A.4.4.4.4-1: Test Configuration Table: PUSCH
	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 4.3.1.2.3 for different CA bandwidth classes.
	Mid range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.4.4.5	Test requirement
The requirement for the power measurements made in step 8 of the test procedure shall not exceed the values specified in Table 6.3A.4.4.4.5-1 and Table 6.3A.4.4.4.5-2. The power measurement period shall be 1 sub-frame (1ms).
Table 6.3A.4.4.4.5-1: Power control tolerance (Pint ≥ P ≥ Pmin)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(5.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.4.5-3.



Table 6.3A.4.4.4.5-2: Power control tolerance (Pmax ≥ P > Pint)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(3.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.4.5-4.



Table 6.3A.4.4.4.5-3: Test Tolerance (Pint ≥ P ≥ Pmin)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



Table 6.3A.4.4.4.5-4: Test Tolerance (Pmax ≥ P > Pint)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc84435605][bookmark: _Toc92802776]6.3A.4.4.5	Aggregate power tolerance for CA (6UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
Measurement Uncertainty and Test Tolerances are FFS.
UE transmitted power for PC 1, 2 and 4 are FFS.
Power window is FFS.
How to ensure equal PSD between component carriers is FFS.
6.3A.4.4.5.1	Test purpose
To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
6.3A.4.4.5.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 6UL CA.
6.3A.4.4.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.4.0.
6.3A.4.4.5.4	Test description
Same as in clause 6.3A.4.4.1.4 with the following exceptions:
-	Instead of Table 6.3A.4.4.1.4.1-1 use Table 6.3A.4.4.5.4-1.
Table 6.3A.4.4.5.4-1: Test Configuration Table: PUSCH
	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 4.3.1.2.3 for different CA bandwidth classes.
	Mid range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.4.5.5	Test requirement
The requirement for the power measurements made in step 8 of the test procedure shall not exceed the values specified in Table 6.3A.4.4.5.5-1 and Table 6.3A.4.4.5.5-2. The power measurement period shall be 1 sub-frame (1ms).
Table 6.3A.4.4.5.5-1: Power control tolerance (Pint ≥ P ≥ Pmin)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(5.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.5.5-3.



Table 6.3A.4.4.5.5-2: Power control tolerance (Pmax ≥ P > Pint)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(3.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.5.5-4.



Table 6.3A.4.4.5.5-3: Test Tolerance (Pint ≥ P ≥ Pmin)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



Table 6.3A.4.4.5.5-4: Test Tolerance (Pmax ≥ P > Pint)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc84435606][bookmark: _Toc92802777]6.3A.4.4.6	Aggregate power tolerance for CA (7UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
Measurement Uncertainty and Test Tolerances are FFS.
UE transmitted power for PC 1, 2 and 4 are FFS.
Power window is FFS.
How to ensure equal PSD between component carriers is FFS.
6.3A.4.4.6.1	Test purpose
To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
6.3A.4.4.6.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 7UL CA.
6.3A.4.4.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.4.0.
6.3A.4.4.6.4	Test description
Same as in clause 6.3A.4.4.1.4 with the following exceptions:
-	Instead of Table 6.3A.4.4.1.4.1-1 use Table 6.3A.4.4.6.4-1.
Table 6.3A.4.4.6.4-1: Test Configuration Table: PUSCH
	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 4.3.1.2.3 for different CA bandwidth classes.
	Mid range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.4.6.5	Test requirement
The requirement for the power measurements made in step 8 of the test procedure shall not exceed the values specified in Table 6.3A.4.4.6.5-1 and Table 6.3A.4.4.6.5-2. The power measurement period shall be 1 sub-frame (1ms).
Table 6.3A.4.4.6.5-1: Power control tolerance (Pint ≥ P ≥ Pmin)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(5.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.6.5-3.



Table 6.3A.4.4.6.5-2: Power control tolerance (Pmax ≥ P > Pint)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(3.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.6.5-4.



Table 6.3A.4.4.6.5-3: Test Tolerance (Pint ≥ P ≥ Pmin)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



Table 6.3A.4.4.6.5-4: Test Tolerance (Pmax ≥ P > Pint)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc84435607][bookmark: _Toc92802778]6.3A.4.4.7	Aggregate power tolerance for CA (8UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
Measurement Uncertainty and Test Tolerances are FFS.
UE transmitted power for PC 1, 2 and 4 are FFS.
Power window is FFS.
How to ensure equal PSD between component carriers is FFS.
6.3A.4.4.7.1	Test purpose
To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in TS 38.213 [22] kept constant.
6.3A.4.4.7.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that supports FR2 8UL CA.
6.3A.4.4.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.3A.4.4.0.
6.3A.4.4.7.4	Test description
Same as in clause 6.3A.4.4.1.4 with the following exceptions:
-	Instead of Table 6.3A.4.4.1.4.1-1 use Table 6.3A.4.4.7.4-1.
Table 6.3A.4.4.7.4-1: Test Configuration Table: PUSCH
	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 4.3.1.2.3 for different CA bandwidth classes.
	Mid range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1
	PCC
	Default
	Default
	-
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC1
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC2
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC3
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC4
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC5
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC6
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	
	SCC7
	
	
	
	DFT-s-OFDM QPSK
	Inner_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.3A.4.4.7.5	Test requirement
The requirement for the power measurements made in step 8 of the test procedure shall not exceed the values specified in Table 6.3A.4.4.7.5-1 and Table 6.3A.4.4.7.5-2. The power measurement period shall be 1 sub-frame (1ms).
Table 6.3A.4.4.7.5-1: Power control tolerance (Pint ≥ P ≥ Pmin)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(5.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.7.5-3.



Table 6.3A.4.4.7.5-2: Power control tolerance (Pmax ≥ P > Pint)
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUSCH
	Given 3 power measurements in the pattern, the 2nd, and later measurements shall be within ±(3.5dB+TT) of the 1st measurement.

	Note 1:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3A.4.4.7.5-4.



Table 6.3A.4.4.7.5-3: Test Tolerance (Pint ≥ P ≥ Pmin)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



Table 6.3A.4.4.7.5-4: Test Tolerance (Pmax ≥ P > Pint)
	Test Metric
	FR2a
	FR2b

	IFF (Quiet Zone size ≤ 30 cm)
	FFS
	FFS



[bookmark: _Toc84435608][bookmark: _Toc92802779]6.3D	Output power dynamics for UL MIMO
[bookmark: _Toc83130894][bookmark: _Toc92802780]6.3D.0	General
The requirements in subclause 6.3D shall be met with configurations specified in sub-clause 6.2D.1.1.3.x, where ‘x’ depends on power class. Unless otherwise specified, the requirements shall be verified in beam locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Toc21026558][bookmark: _Toc27743802][bookmark: _Toc36196971][bookmark: _Toc36197663][bookmark: _Toc43898328][bookmark: _Toc52550819][bookmark: _Toc58952534][bookmark: _Toc68098189][bookmark: _Toc68098462][bookmark: _Toc68360592][bookmark: _Toc76557677][bookmark: _Toc84435609][bookmark: _Toc92802781]6.3D.1	Minimum output power for UL MIMO
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Measurement Uncertainty and Test Tolerances are FFS.
-	OTA test procedure for UL MIMO is still under investigation
-	TP analysis is FFS.
6.3D.1.1	Test purpose
To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
6.3D.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward supporting UL MIMO.
[bookmark: _Hlk52320141]6.3D.1.3	Minimum conformance requirements
The minimum output power is defined as the mean power in at least one subframe (1ms). The minimum controlled output power is defined as the EIRP, i.e. the sum of the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the UE power is set to a minimum value.
6.3D.1.3.1	Minimum output power for UL MIMO for power class 1
For UE supporting UL MIMO, the minimum output power shall not exceed the sum of the values specified in Table 6.3.1.3.1-1 and the quantity 10*log10(Number of Layers).
6.3D.1.3.2	Minimum output power for UL MIMO for power class 2, 3, 4, 5 and 6
For UE supporting UL MIMO, the minimum output power shall not exceed the values specified in Table 6.3.1.3.2-1 and the quantity 10*log10(Number of Layers).
The normative reference for this requirement is TS 38.101-2 [3] clause 6.3D.1.
6.3D.1.4	Test description
6.3D.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.2-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3D.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3D.1.4.1-1: Test Configuration Table
	Initial 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, Mid, Highest

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] clause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channel is set according to Table 6.3D.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3D.1.4.3.
6.3D.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3D.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its minimum output power. If UE is disconnected, repeat the test case. Optionally, send continuously uplink power control “down” commands in every uplink scheduling information to the UE until the UE EIRP measured by the test system is at a level just before the UE was disconnected. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3D.1.5-1 and Table 6.3D.1.5-2 for the specific channel bandwidth under test. EIRP test procedure is defined in Annex K. The measuring duration is at least one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3D.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.
6.3D.1.5	Test requirement
The minimum EIRP, derived in step 5 shall not exceed the values specified in Table 6.3D.1.5-1 to Table 6.3D.1.5-3.
Table 6.3D.1.5-1: Minimum output power for power class 1
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	4+TT
	47.58

	
	100
	4+TT
	95.16

	
	200
	4+TT
	190.20

	
	400
	4+TT
	380.28



Table 6.3D.1.5-2: Minimum output power for power class 2, 3, and 4
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n260, n261
	50
	-13+TT
	47.58

	
	100
	-13+TT
	95.16

	
	200
	-13+TT
	190.20

	
	400
	-13+TT
	380.28



Table 6.3D.1.5-3: Minimum output power for power class 5 and 6
	Operating band
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	n257, n258, n259, n261
	50
	-6+TT
	47.52

	
	100
	-6+TT
	95.04

	
	200
	-6+TT
	190.08

	
	400
	-6+TT
	380.16



[bookmark: _Toc21026559][bookmark: _Toc27743803][bookmark: _Toc36196972][bookmark: _Toc36197664][bookmark: _Toc43898329][bookmark: _Toc52550820][bookmark: _Toc58952535][bookmark: _Toc68098190][bookmark: _Toc68098463][bookmark: _Toc68360593][bookmark: _Toc76557678][bookmark: _Toc84435610][bookmark: _Toc92802782]6.3D.2	Transmit OFF power for UL MIMO
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· The testability of this test case is pending further analysis on relaxation of the requirement.
· OTA test procedure for UL-MIMO is still under investigation.
· Measurement grid for PC2/4 in Annex M.4 is TBD.
6.3D.2.1	Test purpose
To verify that the UE transmit OFF power is lower than the value specified in the test requirement.
An excess transmit OFF power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell coverage area for other UEs.
6.3D.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward supporting UL MIMO.
6.3D.2.3	Minimum conformance requirements
For UE supporting UL MIMO, the transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit on any of its ports. During DTX and measurements gaps, the transmitter is not considered OFF. The minimum output power shall not exceed the values specified in Table 6.3.2.3-1. The requirement is verified with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
The normative reference for this requirement is TS 38.101-2 [3] clause 6.3D.2.
6.3D.2.4	Test description
6.3D.2.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3D.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3D.2.4.1-1: Test Configuration Table
	Initial 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

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	-
	-
	-
	-



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channels are set according to Table 6.3D.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3D.2.4.3.
6.3D.2.4.2	Test procedure
1.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE) for the UE Tx beam selection to complete.
2.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
3.	Measure UE TRP for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.3D.2.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex K. TRP is calculated considering both polarizations, theta and phi.
NOTE:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3D.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.
6.3D.2.5	Test requirement
The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3D.2.5-1.
Table 6.3D.2.5-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n2572
	-35+[21.4]
	-35+[24.4]
	-35+[27.4]
	-35+[30.4]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	n258, n261
	-35+[21.4]
	-35+[24.4]
	-35+[27.4]
	-35+[30.4]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	n260
	-35+[24.1]
	-35+[27.1]
	-35+[30.1]
	-35+[33.1]

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	[NOTE 1:	Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement result = 1.0 dB (Minimum requirement + relaxation).]
[NOTE 2: 	Relaxed n257 test requirement is testable for PC3.]



[bookmark: _Toc21026560][bookmark: _Toc27743804][bookmark: _Toc36196973][bookmark: _Toc36197665][bookmark: _Toc43898330][bookmark: _Toc52550821][bookmark: _Toc58952536][bookmark: _Toc68098191][bookmark: _Toc68098464][bookmark: _Toc68360594][bookmark: _Toc76557679][bookmark: _Toc84435611][bookmark: _Toc92802783]6.3D.3	Transmit ON/OFF time mask for UL MIMO
[bookmark: _Toc21026561][bookmark: _Toc27743805][bookmark: _Toc36196974][bookmark: _Toc36197666][bookmark: _Toc43898331][bookmark: _Toc52550822][bookmark: _Toc58952537][bookmark: _Toc68098192][bookmark: _Toc68098465][bookmark: _Toc68360595][bookmark: _Toc76557680][bookmark: _Toc84435612][bookmark: _Toc92802784]6.3D.3.1	General ON/OFF time mask for UL MIMO
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerances are FFS. 
· Test requirement of ON power is FFS.
· Testability of OFF power needs further study. 
· OTA test procedure for UL-MIMO is still under investigation
· TP analysis is FFS.
6.3D.3.1.1	Test purpose
To verify that the general ON/OFF time mask meets the requirements given in 6.3D.3.1.5. Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.
6.3D.3.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward supporting UL MIMO.
6.3D.3.1.3	Minimum conformance requirements
For UE supporting UL MIMO, the ON/OFF time mask requirements in subclause 6.3.3 apply.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.3D.3.
6.3D.3.1.4	Test description
6.3D.3.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.3D.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3D.3.1.4.1-1: Test Configuration Table
	Initial Conditions

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

	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, Mid, Highest

	Test SCS as specified in Table 5.3.5-1.
	Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channels are set according to Table 6.3D.3.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3D.3.1.4.3.
6.3D.3.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3D.3.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
2.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE) for the UE Tx beam selection to complete.
3.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
4.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3D.3.1.5-1. EIRP test procedure is defined in Annex K. The period of the measurement shall be the slot prior to the PUSCH transmission, excluding a transient period of 5 µs in the end of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.
5.	For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3D.3.1.5-2. EIRP test procedure is defined in Annex K. The period of the measurement shall be one slot with PUSCH transmission. EIRP is calculated considering both polarizations, theta and phi. For TDD slots with transient periods are not under test.
6.	For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3D.3.1.5-1. EIRP test procedure is defined in Annex K. The period of the measurement shall be the slot following the PUSCH transmission, excluding a transient period of 5 µs at the beginning of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.3D.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.
Table 6.3D.3.1.4.3-1: PUSCH-ConfigCommon
	Derivation Path: TS 38.508-1[10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-102
	
	50MHz

	
	-106
	
	100MHz

	
	-108
	
	200MHz

	
	-112
	
	400MHz

	}
	
	
	



Table 6.3D.3.1.4.3-2: ServingCellConfigCommon
	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	4
	
	SCS_120kHz

	
	7
	
	SCS_240kHz

	}
	
	
	



	Condition
	Explanation

	SCS_120kHz
	SCS=120kHz for SS/PBCH block

	SCS_240kHz
	SCS=240kHz for SS/PBCH block



Table 6.3D.3.1.4.3-3: PUSCH-PowerControl
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  tpc-Accumulation
	disabled
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    P0-PUSCH-AlphaSet[1] SEQUENCE {
	
	
	

	      alpha
	alpha1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



6.3D.3.1.5	Test requirement
The requirement for the EIRP measured in steps 4, 5 and 6 of the test procedure shall not exceed the values specified in Table 6.3D.3.1.5-1 and 6.3D.3.1.5-2.
Table 6.3D.3.1.5-1: Test requirement of OFF power of General ON/OFF time mask for UL MIMO
	
	Channel bandwidth / minimum output power / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Transmit OFF power
	≤ -30+TT dBm

	Transmission OFF Measurement bandwidth
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz

	Note 1:	Core requirements cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement results = 1.0 dB (Minimum requirement + relaxation R).
Note 2:	Relaxation R is specified in Table 6.3D.3.1.5-3.



Table 6.3D.3.1.5-2: Test requirement of ON power of General ON/OFF time mask for UL MIMO
	
	SCS 
	Channel bandwidth / measurement bandwidth

	
	[kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Expected Transmission ON 
	60
	22.1
	21.1
	22.1
	N/A

	power for DFT-s-OFDM
	120
	22.1
	21.1
	22.1
	21.1

	Power tolerance
	± (14+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.3, and the higher power limit shall not exceed the Max EIRP defined in sub-clause 6.2.1.3.



Table 6.3D.3.1.5-3: Relaxation required for OFF power for PC3 UEs
	Operating band
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n261
	[19.4] dB
	[22.4] dB
	[25.4] dB
	[28.4] dB

	n260
	[21.5] dB
	[24.5] dB
	[27.5] dB
	[30.5] dB



Table 6.3D.3.1.5-4: Test Tolerance for ON power
FFS
[bookmark: _Toc92802785][bookmark: _Toc21026562][bookmark: _Toc27743806][bookmark: _Toc36196975][bookmark: _Toc36197667][bookmark: _Toc43898332][bookmark: _Toc52550823][bookmark: _Toc58952538][bookmark: _Toc68098193][bookmark: _Toc68098466][bookmark: _Toc68360596][bookmark: _Toc76557681][bookmark: _Toc84435613]6.3D.3.2	Void
[bookmark: _Toc92802786]6.3D.3.3	Void
[bookmark: _Toc21026563][bookmark: _Toc27743807][bookmark: _Toc36196976][bookmark: _Toc36197668][bookmark: _Toc43898333][bookmark: _Toc52550824][bookmark: _Toc58952539][bookmark: _Toc68098194][bookmark: _Toc68098467][bookmark: _Toc68360597][bookmark: _Toc76557682][bookmark: _Toc84435614][bookmark: _Toc92802787]6.3D.3.4	Void
[bookmark: _Toc21026568][bookmark: _Toc27743812][bookmark: _Toc36196981][bookmark: _Toc36197673][bookmark: _Toc43898338][bookmark: _Toc52550829][bookmark: _Toc58952544][bookmark: _Toc68098195][bookmark: _Toc68098468][bookmark: _Toc68360598][bookmark: _Toc76557683][bookmark: _Toc84435615][bookmark: _Toc92802788]6.4	Transmit signal quality
[bookmark: _Toc21026569][bookmark: _Toc27743813][bookmark: _Toc36196982][bookmark: _Toc36197674][bookmark: _Toc43898339][bookmark: _Toc52550830][bookmark: _Toc58952545][bookmark: _Toc68098196][bookmark: _Toc68098469][bookmark: _Toc68360599][bookmark: _Toc76557684][bookmark: _Toc84435616][bookmark: _Toc92802789]6.4.1	Frequency error
6.4.1.1	Test purpose
This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.
Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.
Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
6.4.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.4.1.3	Minimum conformance requirements
The UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of 1 msec of cumulated measurement intervals compared to the carrier frequency received from the NR gNB.
The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode with the test metric of Frequency (Link=TX beam peak direction, Meas=Link angle).
The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.1
6.4.1.4	Test description
6.4.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.1.4.1-1: Test Configuration Table
	Initial Conditions

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

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

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

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The DL and UL Reference Measurement channels are set according to Table 6.4.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.1.4.3
6.4.1.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
3.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	Set the UE in the Inband Tx beam peak direction and apply the associated polarization for the DL, both found with a 3D EIRP scan as performed in Annex K.1.1. Connect the SS (System Simulator) with the DUT through the measurement antenna with polarization reference PolLink to form the TX beam towards the TX beam peak direction and respective polarization. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	Send continuously uplink power control "up" commands to the UE in every uplink scheduling information to the UE so that the UE transmits at PUMAX level for the duration of the test. Allow at least 200ms starting from the first TPC Command for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
6.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
7.	Measure the Frequency Error using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarization of the UL. For TDD, only slots consisting of only UL symbols are under test. 
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with DFT-s-OFDM condition in Table 4.6.3-118 PUSCH-Config.
6.4.1.5	Test requirement
The 10 frequency error Δf results for the θ-polarization or the 10 frequency error Δf results for the φ-polarization must fulfil the test requirement:
|Δf| ≤ (0.1 PPM + 0.005 PPM), 
[bookmark: _Toc21026570][bookmark: _Toc27743814][bookmark: _Toc36196983][bookmark: _Toc36197675][bookmark: _Toc43898340][bookmark: _Toc52550831][bookmark: _Toc58952546][bookmark: _Toc68098197][bookmark: _Toc68098470][bookmark: _Toc68360600][bookmark: _Toc76557685][bookmark: _Toc84435617][bookmark: _Toc92802790]6.4.2	Transmit modulation quality
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:
-	Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
-	EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
-	Carrier leakage
-	In-band emissions for the non-allocated RB
All the parameters defined in subclause 6.4.2 are defined using the measurement methodology specified in Annex E.
[bookmark: _Hlk522654542]All the requirements in 6.4.2 are defined as directional requirement. The requirements are verified in beam locked mode on beam peak direction, with parameter maxRank (as defined in TS 38.331 [19]) set to 1. The requirements are applicable to UL transmission from each configurable antenna port (as defined in TS 38.331 [19]) of UE, enabled one at a time.
[bookmark: _Toc21026571][bookmark: _Toc27743815][bookmark: _Toc36196984][bookmark: _Toc36197676]In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE (as defined in TS 38.331 [19]), carrier leakage measurement requirement in subclause 6.4.2.2 and 6.4.2.3 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
[bookmark: _Toc43898341][bookmark: _Toc52550832][bookmark: _Toc58952547][bookmark: _Toc68098198][bookmark: _Toc68098471][bookmark: _Toc68360601][bookmark: _Toc76557686][bookmark: _Toc84435618][bookmark: _Toc92802791]6.4.2.1	Error vector magnitude
Editor’s note: 
· This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS except for PUSCH, PC1 in FR2a, PC3 in FR2a and FR2b.
· For a transition period until RAN#102 meeting (Dec 2023), the implementation of note 4 in Table 6.4.2.1.4.1-1 in test equipment is not applicable to avoid lack of test coverage until testcase 6.4.2.1_1 is available.

6.4.2.1.1	Test Purpose
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM, the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in sub-clauses 6.4.2.4.3 and 6.4.2.5.3. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and the duration of PUCCH/PUSCH channel, or one hop, if frequency hopping is enabled for PUCCH and PUSCH in the time domain. The EVM measurement interval is reduced by any symbols that contain an allowable power transient as defined in subclause 6.3.3.3.
6.4.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.4.2.1.3	Minimum conformance requirements
The RMS average of the basic EVM measurements for the average EVM case, and for the reference signal EVM case, for the different modulation schemes shall not exceed the values specified in Table 6.4.2.1.3-1 for the parameters defined in Table 6.4.2.1.3-2 or Table 6.4.2.1.3-3 depending on UE power class. For EVM evaluation purposes, all 13 PRACH preamble formats and all 5 PUCCH formats are considered to have the same EVM requirement as QPSK modulated.
The measurement interval for the EVM determination is 10 subframes. The requirement is verified with the test metric of EVM (Link=TX beam peak direction, Meas=Link angle).
Table 6.4.2.1.3-1: Minimum requirements for error vector magnitude
	
Parameter
	Unit
	Average EVM level
	Reference signal EVM level

	Pi/2 BPSK
	%
	30.0
	30.0

	QPSK
	%
	17.5
	17.5

	16 QAM
	%
	12.5
	12.5

	64 QAM
	%
	8.0
	8.0



Table 6.4.2.1.3-2: Parameters for Error Vector Magnitude for power class 1
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 4

	UE EIRP for UL 16QAM
	dBm
	 7

	UE EIRP for UL 64QAM
	dBm
	 11

	Operating conditions
	
	Normal conditions



Table 6.4.2.1.3-3: Parameters for Error Vector Magnitude for power class 2, 3, and 4
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 -13

	UE EIRP for UL 16QAM
	dBm
	 -10

	UE EIRP for UL 64QAM
	dBm
	 -6

	Operating conditions
	
	Normal conditions



The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.1.
6.4.2.1.4	Test description
6.4.2.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.1.4.1-1: Test Configuration Table for PUSCH
	Initial 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, Highest

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

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM PI/2 BPSK
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	2
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	3
(NOTE 4)
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	4
	
	DFT-s-OFDM QPSK
	Outer_Full

	5
	
	DFT-s-OFDM 16 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	6
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	7
	
	DFT-s-OFDM 64 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	8
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	9
	
	CP-OFDM QPSK
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	10
	
	CP-OFDM QPSK
	Outer_Full

	11
	
	CP-OFDM 16 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	12
	
	CP-OFDM 16 QAM
	Outer_Full

	13
	
	CP-OFDM 64 QAM
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	14
	
	CP-OFDM 64 QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC7 or Table 6.1-2 for PC1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.
NOTE 3:	The following test points are not testable for PC3 devices: 
	FR2a channel bandwidth 200MHz: test points 8, 13 and 14
	FR2a channel bandwidth 400MHz: test points 7, 8, 11, 12, 13 and 14
	FR2b channel bandwidth 50MHz: test points 13 and 14
	FR2b channel bandwidth 100MHz: test points 7, 8, 13 and 14
	FR2b channel bandwidth 200MHz: test points 7, 8, 13 and 14
	FR2b channel bandwidth 400MHz: test points 5, 6, 7, 8, 11, 12, 13 and 14
NOTE 4:	This test point shall be skipped if device supports mpr-PowerBoost-FR2-r16 UE capability.



Table 6.4.2.1.4.1-2: Test Configuration Table for PUCCH
	Initial 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
	See Table 6.4.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.1.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format

	1
	CP-OFDM QPSK
	Full RB (Note 1)
	CP-OFDM
	PUCCH format = Format 1
Length in OFDM symbols = 14

	2
	CP-OFDM QPSK
	Full RB (Note 1)
	DFT-s-OFDM
	PUCCH format = Format 3
Length in OFDM symbols = 14

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



Table 6.4.2.1.4.1-3: Test Configuration for PRACH
	Initial 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
	See Table 6.4.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.1.4.1-1

	PRACH preamble format

	PRACH Configuration Index
	52

	SS/PBCH SSS EPRE setting (dBm/120kHz)
	-96



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.1.4.3
6.4.2.1.4.2	Test procedure
Test procedure for PUSCH:
1.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
1.2	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.3	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.4	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200 ms starting from the first TPC command in this step for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.5	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.




1.6	Measure the EVMθ, EVMφ,  and using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test. Calculate  and .
1.7	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
Table 6.4.2.1.4.2-1: Void
Table 6.4.2.1.4.2-2: Void
Table 6.4.2.1.4.2-3: Void

Test procedure for PUCCH:
2.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.2	PUCCH is set according to Table 6.4.2.1.4.1-2.
2.3	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4.2.1.4.1-2. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH. There is no PUSCH transmission.
2.4	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
2.5	SS send appropriate TPC commands for PUCCH to the UE until the UE transmit PUCCH at [PUMAX level]. Allow at least  200 ms starting from the first TPC command in this step for the UE to reach [PUMAX level]. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
2.6	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.

2.7	Measure PUCCH EVMθ and PUCCH EVMφ using Global In-Channel Tx-Test (Annex E). Calculate .
2.8	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4.2.1.4.1-2, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	 The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
Test procedure for PRACH:
3.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
3.2	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. 
3.3	The SS shall set RS EPRE according to Table 6.4.2.1.4.1-3.
3.4	PRACH is set according to Table 6.4.2.1.4.1-3.
3.5	The SS shall signal a Random Access Preamble ID via a PDCCH order to the UE and initiate a Non-contention based Random Access procedure.
3.6	The UE shall send the signalled preamble to the SS.
3.7	In response to the preamble, the SS shall transmit a random access response not corresponding to the transmitted random access preamble, or send no response.
3.8	The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated PRACH transmission power.

3.9	Repeat step 3.5 and 3.6 until the SS collect enough PRACH preambles ([2] preambles for format 0 and [10] preambles for format 4). Measure the EVMθ and EVMφ in PRACH channel using Global In-Channel Tx-Test (Annex E). Calculate .
6.4.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with the following exceptions for PRACH test.
Table 6.4.2.1.4.3-1: RACH-ConfigGeneric for PRACH test
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  preambleReceivedTargetPower
	-60
	
	

	  powerRampingStep
	dB0
	
	

	}
	
	
	



Table 6.4.2.1.4.3-2: ServingCellConfigCommon
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	

	}
	
	
	



Table 6.4.2.1.4.3-3: ServingCellConfigCommonSIB
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-169

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	

	}
	
	
	



6.4.2.1.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4.2.1.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4.2.1.5-1 when embedded with data symbols of the respective modulation scheme.
The PUCCH EVM derived in Annex E.5.9.2 shall not exceed the values for QPSK in Table 6.4.2.1.5-1.
The PRACH EVM derived in Annex E.6.9.2 shall not exceed the values for QPSK in Table 6.4.2.1.5-1.
Table 6.4.2.1.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK
	%
	30+TT
	30+TT

	QPSK
	%
	17.5+TT
	17.5+TT

	16 QAM
	%
	12.5+TT
	12.5+TT

	64 QAM
	%
	8+TT
	8+TT



Table 6.4.2.1.5-2: Test Tolerance (TT) for PUSCH, PC3, FR2a
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	0.00%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	1.61%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.18%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	0.00%
	1.53%
	4.29%

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	0.00%
	0.00%
	1.67%
	4.29%

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	1.06%
	1.97%
	3.61%
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	1.44%
	2.68%
	NA
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	3.66%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.37%
	3.66%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.35%
	2.57%
	NA

	12
	CP-OFDM 16 QAM
	Outer_Full
	0.00%
	1.35%
	2.57%
	NA

	13
	CP-OFDM 64 QAM
	Inner_Full 
	2.19%
	3.97%
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	2.19%
	3.97%
	NA
	NA

	NOTE 1: 	Test combinations without TT defined must be skipped as not testable.



Table 6.4.2.1.5-3: Test Tolerance (TT) for PUSCH, PC3, FR2b
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1
	DFT-s-OFDM PI/2 BPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	0.00%

	2
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	0.00%
	0.00%
	0.00%
	2.50%

	3
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	1.31%
	2.49%

	4
	DFT-s-OFDM QPSK
	Outer_Full
	0.00%
	0.00%
	1.79%
	4.01%

	5
	DFT-s-OFDM 16 QAM
	Inner_Full 
	0.00%
	1.48%
	2.85%
	NA

	6
	DFT-s-OFDM 16 QAM
	Outer_Full
	1.00%
	1.92%
	3.60%
	NA

	7
	DFT-s-OFDM 64 QAM
	Inner_Full 
	2.49%
	NA
	NA
	NA

	8
	DFT-s-OFDM 64 QAM
	Outer_Full
	3.35%
	NA
	NA
	NA

	9
	CP-OFDM QPSK
	Inner_Full 
	0.00%
	1.42%
	2.73%
	8.42%

	10
	CP-OFDM QPSK
	Outer_Full
	0.00%
	1.58%
	3.04%
	8.42%

	11
	CP-OFDM 16 QAM
	Inner_Full 
	1.72%
	3.25%
	5.92%
	NA

	12
	CP-OFDM 16 QAM
	Outer_Full
	1.72%
	3.25%
	5.92%
	NA

	13
	CP-OFDM 64 QAM
	Inner_Full 
	NA
	NA
	NA
	NA

	14
	CP-OFDM 64 QAM
	Outer_Full
	NA
	NA
	NA
	NA

	NOTE 1:	Test combinations without TT defined must be skipped as not testable.



Table 6.4.2.1.5-4: Test Tolerance (TT) for PUSCH, PC1, FR2a
	Test ID
	Modulation
	50MHz
	100MHz
	200MHz
	400MHz

	1-2
	PI/2 BPSK
	0.00%
	0.00%
	0.00%
	0.00%

	3-4, 9-10
	QPSK
	0.00%
	0.00%
	0.00%
	1.35%

	5-6, 11-12
	16 QAM
	0.00%
	0.00%
	0.94%
	1.83%

	7-8, 13,14
	64 QAM
	0.00%
	0.73%
	1.41%
	2.63%

	NOTE 1:	Test combinations without TT defined must be skipped as not testable.



6.4.2.1_1	Error vector magnitude with Power Boost
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS except for PUSCH, PC3 in FR2a and FR2b.
6.4.2.1_1.1	Test Purpose
Same as clause 6.4.2.1.1.
6.4.2.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting mpr-PowerBoost-FR2-r16 UE capability.
6.4.2.1_1.3	Minimum conformance requirements
Same as clause 6.4.2.1.3.
6.4.2.1_1.4	Test description
6.4.2.1._1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.1._1.4.1-1: Test Configuration Table for PUSCH
	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, 100 MHz, Highest

	Test SCS as specified in Table 5.3.5-1
	120 kHz

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	and PC4

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



Table 6.4.2.1._1.4.1-2: Test Configuration Table for PUCCH
	Initial 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
	See Table 6.4.2.1._1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.1._1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.1._1.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format

	1
	CP-OFDM QPSK
	Full RB (Note 1)
	DFT-s-OFDM
	PUCCH format = Format 3
Length in OFDM symbols = 14

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.1.4.3
6.4.2.1_1.4.2	Test procedure
Same as clause 6.4.2.1.4.2 for PUSCH and PUCCH with following exceptions:
-	Instead of Table 6.4.2.1.4.1-1 use Table 6.4.2.1._1.4.1-1.
-	Instead of Table 6.4.2.1.4.1-2 use Table 6.4.2.1._1.4.1-2.
6.4.2.1_1.4.3	Message contents
Same as clause 6.2.4_1.4.3.
6.4.2.1_1.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4.2.1_1.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4.2.1_1.5-1 when embedded with data symbols of the respective modulation scheme.
The PUCCH EVM derived in Annex E.5.9.2 shall not exceed the values for QPSK in Table 6.4.2.1_1.5-1.
The PRACH EVM derived in Annex E.6.9.2 shall not exceed the values for QPSK in Table 6.4.2.1_1.5-1.
Table 6.4.2.1_1.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	QPSK
	%
	17.5+TT
	17.5+TT



Table 6.4.2.1_1.5-2: Test Tolerance (TT) for PUSCH, PC3, FR2a
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1, 2, 3, 4
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	0.00%
	1.61%



Table 6.4.2.1_1.5-3: Test Tolerance (TT) for PUSCH, PC3, FR2b
	Test ID
	Modulation
	RB alloc.
	50MHz
	100MHz
	200MHz
	400MHz

	1, 2, 3, 4
	DFT-s-OFDM QPSK
	Inner_Full 
	0.00%
	0.00%
	1.31%
	2.49%
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Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS for power class 1, 2, 4, 6 and 7.
· The test case is incomplete for band n259.
6.4.2.2.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.4.2.2.3	Minimum conformance requirements
Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier. The measurement interval is one slot in the time domain. The relative carrier leakage power is a power ratio of the additive sinusoid waveform to the power in the modulated waveform. 
The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).
When carrier leakage is contained inside the spectrum confined within the configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-1 for power class 1 UEs.
Table 6.4.2.2.3-1: Minimum requirements for relative carrier leakage power for power class 1
	Parameters
	Relative Limit (dBc)

	EIRP > 17 dBm
	-25

	4 dBm ≤ EIRP ≤ 17 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-2 for power class 2.
Table 6.4.2.2.3-2: Minimum requirements for relative carrier leakage power for power class 2
	Parameters
	Relative Limit (dBc)

	EIRP > 6 dBm
	-25

	-13 dBm ≤ EIRP ≤ 6 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-3 for power class 3 UEs.
Table 6.4.2.2.3-3: Minimum requirements for relative carrier leakage power for power class 3
	Parameters
	Relative Limit (dBc)

	EIRP > 0 dBm
	-25

	-13 dBm ≤ EIRP ≤ 0 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-4 for power class 4.
Table 6.4.2.2.3-4: Minimum requirements for relative carrier leakage power for power class 4
	Parameters
	Relative Limit (dBc)

	EIRP > 11 dBm
	-25

	-13 dBm ≤ EIRP ≤11 dBm
	-20



The normative reference for this requirement is TS 38.101-2[3] clause 6.4.2.2.
When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-6 for power class 6.
Table 6.4.2.2.3-6: Minimum requirements for relative carrier leakage power for power class 6
	Parameters
	Relative Limit (dBc)

	EIRP > 7 dBm
	-25

	-6 dBm ≤ EIRP ≤ 7 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-7 for power class 7.
Table 6.4.2.2.3-7: Minimum requirements for relative carrier leakage power for power class 7
	Parameters
	Relative Limit (dBc)

	EIRP > 0 dBm
	-25

	-13 dBm ≤ EIRP ≤ 0 dBm
	-20



6.4.2.2.4	Test description
6.4.2.2.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.2.4.1-1: Test Configuration
	Initial 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
	Mid

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1, 3)

	1
	
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3,, PC4, PC6 and PC7
Inner_Partial_Left_Region2 for PC1

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4, PC6 and PC7 or Table 6.1-2 for PC1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.
NOTE 3:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, PC6 and PC7, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4.2.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.2.4.3.
7.	In case the parameter 3300 or 3301 is reported from the UE via txDirectCurrentLocation IE, do not proceed to test procedure and mark the test not applicable with reasoning in the test report.
6.4.2.2.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
3.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE EIRPTotal = EIRPθ  + EIRPφ measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Preq, where:
-	Preq is the power level specified in Table 6.4.2.2.4.2-1 according to the power class.
-	MU is the test system uplink absolute power measurement uncertainty and is specified in Table F.1.2-1 under carrier leakage sub-clause for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 5 dB (UE power step tolerance) + (Test system uplink relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 5dB for 1dB power step size, and the Test system uplink relative power measurement uncertainty is specified in Table F.1.2-1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
5.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
6.	Measure carrier leakage using Global In-Channel Tx-Test (Annex E) for the - and -polarization at the LO position obtained in step 1. For TDD, only slots consisting of only UL symbols are under test. Calculate CarrLeak = min(CarrLeakθ , CarrLeakφ).
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.2.
Table 6.4.2.2.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 3

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11

	Power Class 6
	7

	Power Class 7
	0



Table 6.4.2.2.4.2-2: Void.
6.4.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.4.2.2.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the minimum is calculated according to 
	CarrLeak = min(CarrLeakθ , CarrLeakφ), where

.
Each of the n carrier leakage results CarrLeak shall not exceed the values in Table 6.4.2.2.5-1 to Table 6.4.2.2.5-4. Allocated RBs are not under test.
Table 6.4.2.2.5-1a: Test requirements for relative carrier leakage power for power class 1
	Parameter
	Relative limit (dBc)

	17 dBm + MU < EIRP ≤ 17 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4.2.2.5-1b: Test Tolerance (carrier leakage for power class 1)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.4.2.2.5-2a: Test requirements for relative carrier leakage power for power class 2
	Parameter
	Relative limit (dBc)

	6 dBm + MU < EIRP ≤ 6 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4.2.2.5-2b: Test Tolerance (carrier leakage for power class 2)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.4.2.2.5-3a: Test requirements for relative carrier leakage power for power class 3
	Parameter
	Relative limit (dBc)

	0 dBm + MU < EIRP ≤ 0 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4.2.2.5-3b: Test Tolerance (carrier leakage for power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.54 dB
	3.62 dB



Table 6.4.2.2.5-4a: Test requirements for relative carrier Leakage Power for power class 4
	Parameter
	Relative limit (dBc)

	11 dBm + MU < EIRP ≤ 11 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4.2.2.5-4b: Test Tolerance (carrier leakage for power class 4)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.4.2.2.5-5a: FFS
Table 6.4.2.2.5-5b: FFS

Table 6.4.2.2.5-6a: Test requirements for relative carrier Leakage Power for power class 6
	Parameter
	Relative limit (dBc)

	7 dBm + MU < EIRP ≤ 7 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4.2.2.5-6b: Test Tolerance (carrier leakage for power class 6)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.4.2.2.5-7a: Test requirements for relative carrier leakage power for power class 7
	Parameter
	Relative limit (dBc)

	0 dBm + MU < EIRP ≤ 0 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4.2.2.5-7b: Test Tolerance (carrier leakage for power class 7)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS dB
	FFS dB



[bookmark: _Toc21026573][bookmark: _Toc27743817][bookmark: _Toc36196986][bookmark: _Toc36197678][bookmark: _Toc43898343][bookmark: _Toc52550834][bookmark: _Toc58952549][bookmark: _Toc68098200][bookmark: _Toc68098473][bookmark: _Toc68360603][bookmark: _Toc76557688][bookmark: _Toc84435620][bookmark: _Toc92802793]6.4.2.3	In-band emissions
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
6.4.2.3.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.4.2.3.3	Minimum conformance requirements
The in-band emission is defined as the average across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB. The IBE requirement does not apply if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission is QPSK, MPRf,c = 0 and when NS_200 applies, and the network configures the UE to operate with mpr-PowerBoost-FR2-r16.
The basic in-band emissions measurement interval is identical to that of the EVM test.
The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).
[bookmark: _Hlk519673118]The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-1 for power class 1 UEs.
The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3.3-1 for power class 1, Table 6.4.2.3.3-2 for power class 2, Table 6.4.2.3.3-3 for power class 3 and Table 6.4.2.3.3-4 for power class 4 UEs.
Table 6.4.2.3.3-1: Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10. 
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs. 
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs. 
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-2 for power class 2.
Table 6.4.2.3.3-2: Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-3 for power class 3 UEs.
Table 6.4.2.3.3-3: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10. 
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs. 
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The relative in-band emission shall not exceed the values specified in Table 6.4.2.3.3-4 for power class 4 UEs.
Table 6.4.2.3.3-4: Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.3.
The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3.3-6 for power class 6 UEs.
Table 6.4.2.3.3-6: Requirements for in-band emissions for power class 6
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	



	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 17 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 17 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 7 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-6 dBm ≤ Output power ≤ 7 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (- 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Clause 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Clause 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.


[bookmark: _Hlk137209667]
The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3.3-7 for power class 7 UEs.
Table 6.4.2.3.3-7: Requirements for in-band emissions for power class 7
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10. 
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs. 
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.3.
6.4.2.3.4	Test description
6.4.2.3.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.2.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.3.4.1-1: Test Configuration Table for PUSCH
	Initial 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, Mid, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_ Partial_Left for PC2, PC3, PC4, PC6, PC7
Inner_ Partial_Left_Region2 for PC1

	2
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_ Partial_Right for PC2, PC3, PC4, PC6, PC7
Inner_ Partial_Right_Region2 for PC1

	3
	
	CP-OFDM QPSK
	 Inner_ Partial_Left for PC2, PC3, PC4, PC6, PC7
Inner_ Partial_Left_Region2 for PC1

	4
	
	CP-OFDM QPSK
	 Inner_ Partial_Right for PC2, PC3, PC4, PC6, PC7
Inner_ Partial_Right_Region2 for PC1

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4, PC6 and PC7 or Table 6.1-2 for PC1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



Table 6.4.2.3.4.1-2: Test Configuration Table for PUCCH
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	See Table 6.4.2.3.4.1-1

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.3.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	See Table 6.4.2.3.4.1-1

	Test SCS as specified in Table 5.3.5-1
	See Table 6.4.2.3.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format

	1
	CP-OFDM QPSK
	Full RB (Note 1)
	CP-OFDM
	PUCCH format = Format 1
Length in OFDM symbols = 14

	2
	CP-OFDM QPSK
	Full RB (Note 1)
	DFT-s-OFDM
	PUCCH format = Format 3
Length in OFDM symbols = 14

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4.2.3.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.3.4.3
6.4.2.3.4.2	Test procedure
Test procedure for PUSCH:
1.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
1.2	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
1.3	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.4	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is Preq + PW ± PW, where Preq is the power level specified in Tables 6.4.2.3.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.4.2.3.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.5	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
1.6	Measure In-band emission IEθ, IEφ using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test. Calculate IE = IEθ + IEφ, where the calculation is based on linear power ratios. 
1.7	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
1.8	Repeat steps 1.3 through 1.6 until In-band emissions have been measured for all power IDs in Table 6.4.2.3.4.2-1.
NOTE 1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4.2.3.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
Table 6.4.2.3.4.2-1: Parameters for In-band emissions
	
Power ID
	Unit
	Level for power class 1
	Level for power class 2
	Level for power class 3
	Level for power class 4
	Level for power class 6
	Level for power class 7

	1
	dBm
	27
	16
	10
	21
	17
	10

	2
	dBm
	17
	6
	0
	11
	7
	0



Table 6.4.2.3.4.2-2: Power Window (dB) for In-band emissions PUSCH and PUCCH
TBD
Test procedure for PUCCH:
2.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.2	PUCCH is set according to Table 6.4.2.3.4.1-2. SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4.2.3.4.1-2. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH.
2.3	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
2.4	Send the appropriate TPC commands in the uplink scheduling information for PUCCH to the UE until UE output power is Preq + PW ± PW, where Preq is the power level specified in Tables 6.4.2.3.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.4.2.3.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
2.5	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
2.6	Measure In-band emission IEθ, IEφ using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. Calculate IE = IEθ + IEφ, where the calculation is based on linear power ratios. 
2.7	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
2.8	Repeat steps 2.3 through 2.6 until In-band emissions have been measured for all power IDs in Table 6.4.2.3.4.2-1.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4.2.3.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
6.4.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4.2.3.5	Test requirement
For power ID1 and ID2, the averaged  in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4.2.3.5-1 for power class 1 UEs.
Table 6.4.2.3.5-1: Test requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
(NOTE 12)
	dB
	 + TT
	Any non-allocated (NOTE 2)

	IQ Image
(NOTE 12)
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
(NOTE 12)
	dBc
	-25+TT
	Output power > 17 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.
NOTE 12:	In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier leakage limit do not apply and General limit applies for all non-allocated frequencies.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4.2.3.5-2 for power class 2 UEs.
Table 6.4.2.3.5-2: Test requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
(NOTE 12)
	dB
	 + TT

	Any non-allocated (NOTE 2)

	IQ Image
(NOTE 12)
	dB
	-25 + TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20 + TT
	Output power ≤ 16  dBm
	

	Carrier leakage
(NOTE 12)
	dBc
	-25 + TT
	Output power > 6 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20 + TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit  depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.
NOTE 12:	In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier leakage limit do not apply and General limit applies for all non-allocated frequencies.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4.2.3.5-3 for power class 3 UEs.
Table 6.4.2.3.5-3: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
(NOTE 12)
	dB
	
 + TT
	Any non-allocated (NOTE 2)

	IQ Image
(NOTE 12)
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
(NOTE 12)
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.
NOTE 12:	In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier leakage limit do not apply and General limit applies for all non-allocated frequencies.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4.2.3.5-4 for power class 4 UEs.
Table 6.4.2.3.5-4: Test requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
(NOTE 12)
	dB
	
 + TT
	Any non-allocated (NOTE 2)

	IQ Image
(NOTE 12)
	dB
	-25 + TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20 + TT
	Output power ≤ 21 dBm
	

	Carrier leakage
(NOTE 12)
	dBc
	-25 + TT
	Output power > 11 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20 + TT
	-13 dBm ≤ Output power ≤11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.
NOTE 12: In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier leakage limit do not apply and General limit applies for all non-allocated frequencies.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
6.4.2.4.1	Test purpose
The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex E) must meet a spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block, at which the equalizer coefficients are generated by the EVM measurement process. The basic measurement interval is the same as for EVM.
The EVM equalizer spectrum flatness requirement does not limit the correction applied to the signal in the EVM measurement process but for the EVM result to be valid, the equalizer correction that was applied must meet the EVM equalizer spectrum flatness minimum requirements.
6.4.2.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.4.2.4.3	Minimum conformance requirements
For pi/2 BPSK modulation, the minimum requirements are defined in Clause 6.4.2.5.3.
The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4.2.4.3-1 for normal conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirements: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 (Table 6.4.2.4.3-1) must not be larger than 7 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8 dB (see Figure 6.4.2.4.3-1).
The requirement is verified with the test metric of EVM SF (Link=TX beam peak direction, Meas=Link angle).
Table 6.4.2.4.3-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency range
	Maximum ripple (dB)

	|FUL_Meas – Fcenter| ≤ X MHz 
(Range 1)
	6 (p-p)

	|FUL_Meas – Fcenter| > X MHz 
(Range 2)
	9 (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	Fcenter refers to the centre frequency of the CC
NOTE 3:	X, in MHz, is equal to 30% of the CC bandwidth
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Figure 6.4.2.4.3-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated under normal conditions 

The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.4.
6.4.2.4.4	Test description
6.4.2.4.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.2.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.4.4.1-1: Test Configuration
	Initial 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, Mid, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM QPSK
	Outer_Full

	2
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4.2.4.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.4.4.3
6.4.2.4.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC
3.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
4.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least  200 ms for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
5.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
6.	Measure spectrum flatness using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test.
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4.2.4.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.4.2.4.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4.2.4.5	Test requirement
Each of the n spectrum flatness functions, shall derive four ripple results in Annex E.4.4. The derived results shall not exceed the values in Figure 6.4.2.4.5-1: The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4.2.4.5-1 for normal conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirements: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 (Table 6.4.2.4..5-1) must not be larger than 7 dB + TT, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8 dB + TT (see Figure 6.4.2.4.5-1).
The UE passes the test when the derived results for at least one polarization fulfil the test requirements.
Table 6.4.2.4.5-1: Test requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency range
	Maximum ripple (dB)

	|FUL_Meas – Fcenter| ≤ X MHz 
(Range 1)
	6 +TT (p-p)

	|FUL_Meas – Fcenter| > X MHz 
(Range 2)
	9 + TT (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	Fcenter refers to the centre frequency of the CC
NOTE 3:	X, in MHz, is equal to 30% of the CC bandwidth
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Figure 6.4.2.4.5-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated under normal conditions
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
· Whether and, if yes, how to test the requirement on shaping filter is FFS.
6.4.2.5.1	Test purpose
Same test purpose as in clause 6.4.2.4.1.
6.4.2.5.2	Test applicability
This test case applies to all types of NR FR2 UE release 15 and forward supporting pi/2 BPSK modulation.
6.4.2.5.3	Minimum conformance requirements
These requirements are defined for pi/2 BPSK modulation. The EVM equalizer coefficients across the allocated uplink block shall be modified to fit inside the mask specified in Table 6.4.2.5.3-1 for normal conditions, prior to the calculation of EVM. The limiting mask shall be placed to minimize the change in equalizer coefficients in a sum of squares sense.
Table 6.4.2.5.3-1: Mask for EVM equalizer coefficients for pi/2 BPSK (normal conditions)
	Frequency range
	Parameter 
	Maximum ripple (dB)

	|FUL_Meas – Fcenter| ≤ X MHz

(Range 1)
	X1
	6 (p-p)

	|FUL_Meas – Fcenter| > X MHz
(Range 2)
	X2
	14 (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated.
NOTE 2:	Fcenter refers to the centre frequency of an allocated block of PRBs.
NOTE 3:	X, in MHz, is equal to 25% of the bandwidth of the PRB allocation.
NOTE 4:	See Figure 6.4.2.5.3-1 for description of X1, X2 and X3.
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Figure 6.4.2.5.3-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. Fcenter denotes the centre frequency of the allocated block of PRBs. F_alloc denotes the bandwidth of the PRB allocation

This requirement does not apply to other modulation types. The UE shall be allowed to employ spectral shaping for pi/2 BPSK. The shaping filter shall be restricted so that the impulse response of the transmit chain shall meet
│ãt(t,0)│ ≥ │ãt(t, τ)│    ∀τ ≠ 0 
20log10│ãt(t,τ)│< -15 dB    1< τ < M - 1,
Where: 
│ãt(t,τ)│=IDFT{│ãt(t,f)│ejφ (t,f)} ,
 f  is the frequency of the M allocated subcarriers,
 ã(t,f) and φ(t,f) are the amplitude and phase response, respectively of the transmit chain
0dB reference is defined as 20log10│ãt(t,0)│
The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.5.
6.4.2.5.4	Test description
6.4.2.5.4.1	Initial condition
Same initial conditions as in clause 6.4.2.4.4.1 with following exceptions:
-	Instead of Table 6.4.2.4.4.1-1   use Table 6.4.2.5.4.1-1
Table 6.4.2.5.4.1-1: Test Configuration
	Initial 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, Mid, Highest

	Test SCS as specified in TS 38.508-1 [10] subclause 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM pi/2-BPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



6.4.2.5.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.5.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC
3.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200 ms for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
5.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
6.	Measure spectrum flatness using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test. 
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.4.2.5.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.4.2.5.5	Test requirement
Each of the n spectrum flatness functions, shall derive four ripple results in Annex E.4.4. The derived results shall not exceed the values in Table 6.4.2.5.5-1 and Figure 6.4.2.5.5-1:
Table 6.4.2.5.5-1: Test requirement for EVM equalizer coefficients for pi/2 BPSK (normal conditions)
	Frequency range
	Parameter 
	Maximum ripple (dB)

	|FUL_Meas – Fcenter| ≤ X MHz

(Range 1)
	X1
	6 + TT (p-p)

	|FUL_Meas – Fcenter| > X MHz 
(Range 2)
	X2
	14 + TT (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated.
NOTE 2:	Fcenter refers to the centre frequency of an allocated block of PRBs.
NOTE 3:	X, in MHz, is equal to 25% of the bandwidth of the PRB allocation.
NOTE 4:	See Figure 6.4.2.5.5-1 for description of X1, X2 and X3.



[image: ]
Figure 6.4.2.5.5-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. Fcenter denotes the centre frequency of the allocated block of PRBs

The UE passes the test when the derived results for at least one polarization fulfil the test requirements.
[bookmark: _Hlk120706480][bookmark: _Toc21026576][bookmark: _Toc27743820][bookmark: _Toc36196989][bookmark: _Toc36197681][bookmark: _Toc43898346][bookmark: _Toc52550837][bookmark: _Toc58952552][bookmark: _Toc68098203][bookmark: _Toc68098476][bookmark: _Toc68360606][bookmark: _Toc76557691][bookmark: _Toc84435623][bookmark: _Toc92802796]6.4.2.6	Phase continuity requirements for DMRS bundling
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	Details of the test procedure pertaining to the phase difference measurement is still TBD
-	Test Procedure needs to be separated for PUSCH and PUCCH
-	Test Requirements and MU/TT analysis is pending
6.4.2.6.1	Test purpose
The objective of this test is to determine the maximum allowable phase difference for UEs that support DMRS bundling.
6.4.2.6.2	Test applicability
This test case applies to all types of NR UEs release 17 and forward supporting  DMRS-BundlingPUSCH-Config-r17 and DMRS-BundlingPUCCH-Config-r17
6.4.2.6.3	Minimum conformance requirements
For bands that UE indicates the support of DMRS bundling, the maximum allowable difference between the measured phase value in any slot p-1 and slot p shall satisfy the requirements as listed in Table 6.4.2.6-1 for the measurement conditions defined in Table 6.4.2.6-2, within a measurement time window limited by the UE capability of maximum duration for DMRS bundling [maxDurationDMRS-Bundling-r17], and defined for each frequency band separately. The phase value for each slot is measured as shown in Annex F.8. These requirements apply to PUCCH and PUSCH transmissions with DFT-s-OFDM and CP-OFDM waveforms.
Table 6.4.2.6-1: Maximum allowable phase difference for DMRS bundling
	UL channel
	Modulation order
	Phase difference between any slot p-1 and slot p 
(NOTE 2)

	PUSCH
	Pi/2 BPSK, QPSK
	[25] degrees

	PUCCH
	Pi/2 BPSK, BPSK, QPSK
	

	NOTE 1: 	The UE capability of the length of maximum duration refers to the maximum time duration during which UE is able to meet the phase continuity requirements, assuming no phase consistency violating events defined in TS 38.214 in between.
NOTE 2: 	This requirement applies for TDD bands, for supported DMRS bundling configurations ≤ 8 slots.



The above requirements are applicable when all the following conditions are met within the measurement time window.
-	RB allocation in terms of length and frequency position does not change, and intra-slot and inter-slot frequency hopping is not activated.
-	Modulation order does not change.
-	No network commanded TA takes effect.
-	The TPMI precoder does not change.
-	There is no change in UE EIRP level, and no change in the level of P-MPR applied by the UE.
-	UE is not scheduled with uplink transmission of other physical channel/signal in-between the PUSCH or PUCCH transmissions.
-	For TDD, no downlink slot(s) or downlink symbol(s) or flexible symbol(s) with/without DL monitoring occasion configured in-between the PUSCH or PUCCH transmissions.
-	No uplink beam switching occurs.
Table 6.4.2.6-2: Measurement conditions for the maximum allowable phase difference
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	PUMAX,f,c in clause 6.2.4, P-MPR = 0

	UE downlink received power
	
	Not change

	Operating conditions
	
	Normal conditions

	Transmission bandwidth
	
	Confined within FUL_low + [4] MHz and FUL_high – [4] MHz

	DL signal frequency
	
	Not change before and during the measurement window

	DL signal timing
	
	Maintained constant before and during the measurement window

	UL slots for testing
	
	Tested on consecutive UL slots

	PUSCH waveform for testing
	
	DFT-s-OFDM



NOTE:	Phase continuity requirements for DMRS bundling is defined only within FR2-1 in this release of the specification.
6.4.2.6.4	Test description
6.4.2.6.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.6.4.1-1: Test Configuration Table for PUSCH
FFS
Table 6.4.2.6.4.1-2: Test Configuration Table for PUCCH
FFS
1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table [TBD].
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.1.4.3
6.4.2.6.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200 ms starting from the first TPC command in this step for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
5.	Detailed test procedure step for Phase Difference measurement is still FFS  
6.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
6.4.2.6.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.4.2.6.5	Test requirement
FFS
6.4A	Transmit signal quality for CA
[bookmark: _Toc21026577][bookmark: _Toc27743821][bookmark: _Toc36196990][bookmark: _Toc36197682][bookmark: _Toc43898347][bookmark: _Toc52550838][bookmark: _Toc58952553][bookmark: _Toc68098204][bookmark: _Toc68098477][bookmark: _Toc68360607][bookmark: _Toc76557692][bookmark: _Toc84435624][bookmark: _Toc92802797]6.4A.1	Frequency error for CA
[bookmark: _Toc21026578][bookmark: _Toc27743822][bookmark: _Toc36196991][bookmark: _Toc36197683][bookmark: _Toc43898348][bookmark: _Toc52550839][bookmark: _Toc58952554][bookmark: _Toc68098205][bookmark: _Toc68098478][bookmark: _Toc68360608][bookmark: _Toc76557693][bookmark: _Toc84435625][bookmark: _Toc92802798]6.4A.1.0	Minimum conformance requirements
The requirements in this clause apply to UEs of all power classes.
For intra-band contiguous carrier aggregation, the UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequencies per band shall be accurate to within ±0.1 PPM observed over a period of 1ms of cumulated measurement intervals compared to the carrier frequency of primary component carrier received from the gNB.
The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.4A.1.1.1	Test purpose
This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.
Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.
Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
6.4A.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
6.4A.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.1.0.
6.4A.1.1.4	Test description
6.4A.1.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.4A.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4A.1.1.4.1-1: Test Configuration Table
	Default Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	Mid range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 4)
	CBW (MHz)
	Modulation
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	Default
	CP-OFDM QPSK
	Full RB (NOTE 1)
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	
	SCC/CC2
	
	-
	-
	-
	-

	2
	PCC/CC1
	Default
	CP-OFDM QPSK
	Full RB (NOTE 1)
	-
	-

	
	SCC/CC2
	
	-
	-
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4A.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4A.1.1.4.3
6.4A.1.1.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
3.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.4A.1.1.4.3.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
5.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4A.1.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
6.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4A.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
7.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
8.	Send continuously uplink power control "up" commands to the UE in every uplink scheduling information to the UE so that the UE transmits at PUMAX level for the duration of the test. Allow at least 200ms starting from the first TPC Command for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
9.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
10.	For every UE modulated carrier frequency, measure the Frequency Error using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarization. For TDD, only slots consisting of only UL symbols are under test. 
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.4A.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.4A.1.1.5	Test Requirements
The 10 frequency error Δf results for the θ-polarization or the 10 frequency error Δf results for the φ-polarization must fulfil the test requirement:
|Δf| ≤ (0.1 PPM + 0.005 PPM),  (for Aggregated BW ≤ 400MHz)
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.4A.1.2.1	Test purpose
This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.
Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.
Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
6.4A.1.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
6.4A.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.1.0.
6.4A.1.2.4	Test description
Same as in clause 6.4A.1.1.4 with following exceptions:
-	Instead of Table 6.4A.1.1.4.1-1 use Table 6.4A.1.2.4-1.
-	Instead of Table 6.4A.1.1.5-1 use Table 6.4A.1.2.5-1.
Table 6.4A.1.2.4-1: Test Configuration Table
	Default Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	Mid range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 4)
	CBW (MHz)
	Modulation
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	default
	CP-OFDM QPSK
	Full RB (NOTE 1)
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	
	SCC/CC2
	
	-
	-
	-
	-

	
	SCC/CC3
	
	-
	-
	-
	-

	2
	PCC/CC1
	
	CP-OFDM QPSK
	Full RB (NOTE 1)
	-
	-

	
	SCC/CC2
	
	-
	-
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	
	SCC/CC3
	
	-
	-
	-
	-

	3
	PCC/CC1
	
	CP-OFDM QPSK
	Full RB (NOTE 1)
	-
	-

	
	SCC/CC2
	
	-
	-
	-
	-

	
	SCC/CC3
	
	-
	-
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.1.2.5	Test Requirements
The 10 frequency error Δf results for the θ-polarization or the 10 frequency error Δf results for the φ-polarization must fulfil the test requirement:
|Δf| ≤ (0.1 PPM + 0.005 PPM),  (for Aggregated BW ≤ 400MHz)
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
6.4A.1.3.1	Test purpose
This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.
Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.
Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
6.4A.1.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.4A.1.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.1.0.
6.4A.1.3.4	Test description
Same as in clause 6.4A.1.1.4 with following exceptions:
-	Instead of Table 6.4A.1.1.4.1-1 use Table 6.4A.1.3.4-1.
-	Instead of Table 6.4A.1.1.5-1 use Table 6.4A.1.3.5-1.
Table 6.4A.1.3.4-1: Test Configuration Table
	Default Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	Mid range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 4)
	CBW (MHz)
	Modulation
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	Default
	CP-OFDM QPSK
	Full RB (NOTE 1)
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	
	SCC/CC2
	
	-
	-
	-
	-

	
	SCC/CC3
	
	-
	-
	-
	-

	
	SCC/CC4
	
	-
	-
	-
	-

	2
	PCC/CC1
	Default
	CP-OFDM QPSK
	Full RB (NOTE 1)
	-
	-

	
	SCC/CC2
	
	-
	-
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	
	SCC/CC3
	
	-
	-
	-
	-

	
	SCC/CC4
	
	-
	-
	-
	-

	3
	PCC/CC1
	Default
	CP-OFDM QPSK
	Full RB (NOTE 1)
	-
	-

	
	SCC/CC2
	
	-
	-
	-
	-

	
	SCC/CC3
	
	-
	-
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	
	SCC/CC4
	
	-
	-
	-
	-

	4
	PCC/CC1
	Default
	CP-OFDM QPSK
	Full RB (NOTE 1)
	-
	-

	
	SCC/CC2
	
	-
	-
	-
	-

	
	SCC/CC3
	
	-
	-
	-
	-

	
	SCC/CC4
	
	-
	-
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.1.3.5	Test Requirements
The 10 frequency error Δf results for the θ-polarization or the 10 frequency error Δf results for the φ-polarization must fulfil the test requirement:
|Δf| ≤ (0.1 PPM + 0.005 PPM),  (for Aggregated BW ≤ 400MHz)
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FFS
[bookmark: _Toc84435630][bookmark: _Toc92802803]6.4A.1.5	Frequency error for CA (6UL CA)
FFS
[bookmark: _Toc84435631][bookmark: _Toc92802804]6.4A.1.6	Frequency error for CA (7UL CA)
FFS
[bookmark: _Toc84435632][bookmark: _Toc92802805]6.4A.1.7	Frequency error for CA (8UL CA)
FFS
[bookmark: _Toc84435633][bookmark: _Toc92802806]6.4A.2	Transmit modulation quality for CA
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For intra-band contiguous carrier aggregation, the requirements in subclauses 6.4A.2.1.0, 6.4A.2.2.0, and 6.4A.2.3.0. 
All the parameters defined in subclause 6.4A.2 are defined using the measurement methodology specified in Annex E.
All the requirements in 6.4A.2 are defined as directional requirement. The requirements are verified in beam locked mode on beam peak direction, with both UL polarizations active.
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE (as defined in TS 38.331 [19]), carrier leakage measurement requirement in subclause 6.4A.2.2.0 and 6.4A.2.3.0 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA.
[bookmark: _Toc21026583][bookmark: _Toc27743827][bookmark: _Toc36196996][bookmark: _Toc36197688][bookmark: _Toc43898353][bookmark: _Toc52550845][bookmark: _Toc58952560][bookmark: _Toc68098211][bookmark: _Toc68098484][bookmark: _Toc68360614][bookmark: _Toc76557699][bookmark: _Toc84435635][bookmark: _Toc92802808]6.4A.2.1	Error vector magnitude for CA
[bookmark: _Toc21026584][bookmark: _Toc27743828][bookmark: _Toc36196997][bookmark: _Toc36197689][bookmark: _Toc43898354][bookmark: _Toc52550846][bookmark: _Toc58952561][bookmark: _Toc68098212][bookmark: _Toc68098485][bookmark: _Toc68360615][bookmark: _Toc76557700]Editor’s note: This test is incomplete due to lack of RRC framework for LO position retrieval.
[bookmark: _Toc84435636][bookmark: _Toc92802809]6.4A.2.1.0	Minimum conformance requirements
The requirements in this subclause apply to UEs of all power classes. For intra-band contiguous carrier aggregation, the Error Vector Magnitude requirement of section 6.4.2.1 is defined for each component carrier. Requirements only apply with PRB allocation in one of the component carriers. Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform.
[bookmark: _Toc21026585][bookmark: _Toc27743829][bookmark: _Toc36196998][bookmark: _Toc36197690][bookmark: _Toc43898355][bookmark: _Toc52550847][bookmark: _Toc58952562][bookmark: _Toc68098213][bookmark: _Toc68098486][bookmark: _Toc68360616][bookmark: _Toc76557701][bookmark: _Toc84435637][bookmark: _Toc92802810]6.4A.2.1.1	Error vector magnitude for CA (2UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
6.4A.2.1.1.1	Test Purpose
For 2UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirement applies for the allocated component carrier, when all other component carriers are activated, but not allocated.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in section 6.4.2.1.
6.4A.2.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA. 
6.4A.2.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.1.0
6.4A.2.1.1.4	Test description
6.4A.2.1.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR CA configuration specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA configuration, are shown in Table 6.4A.2.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4A.2.1.1.4.1-1: Test Configuration Table for 2UL CA
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

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

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 3)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	2
	PCC/CC1
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	3
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	4
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	5
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	6
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	7
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	8
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	9
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	10
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	11
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	12
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	13
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	14
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	15 - 28
	PCC/CC1
	
	
	-
	-

	
	SCC/CC2
	
	
	NOTE 4
	NOTE 4

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 4:	Same Modulation and RB allocation of Test ID 1 – 14 are applied to Test ID 15 – 28 in sequence.
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
[bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK45]3.	Downlink signals for PCC are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4A.2.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4A.2.1.1.4.3
6.4A.2.1.1.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	Configure SCC according to Annex C.0, C.1, C.3 for all downlink physical channels.
3.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.4A.2.1.1.4.3.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause9.2).
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4A.2.1.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
[bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK50]6.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
7.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
8.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.




9.	Measure the EVMθ, EVMφ,  and on PCC using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test. Calculate  and .
10.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4A.2.1.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
Table 6.4A.2.1.1.4.2-1: Void
Table 6.4A.2.1.1.4.2-2: Void

Table 6.4A.2.1.1.4.2-3: Power Window (dB) for EVM PUSCH
FFS
6.4A.2.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.1.1.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4A.2.1.1.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4A.2.1.1.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4A.2.1.1.5-1: Test requirements for Error Vector Magnitude for CA
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK
	%
	30+TT
	30+TT

	QPSK
	%
	17.5+TT
	17.5+TT

	16 QAM
	%
	12.5+TT
	12.5+TT

	64 QAM
	%
	8+TT
	8+TT



Table 6.4A.2.1.1.5-2: Test Tolerance for Error Vector Magnitude for CA
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc21026586][bookmark: _Toc27743830][bookmark: _Toc36196999][bookmark: _Toc36197691][bookmark: _Toc43898356][bookmark: _Toc52550848][bookmark: _Toc58952563][bookmark: _Toc68098214][bookmark: _Toc68098487][bookmark: _Toc68360617][bookmark: _Toc76557702][bookmark: _Toc84435638][bookmark: _Toc92802811]6.4A.2.1.2	Error vector magnitude for CA (3UL CA) 
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
6.4A.2.1.2.1	Test Purpose
For 3UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirement applies for the allocated component carrier, when all other component carriers are activated, but not allocated.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in clause 6.4.2.1.
6.4A.2.1.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA. 
6.4A.2.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.1.0
6.4A.2.1.2.4	Test description
Same as in clause 6.4A.2.1.1.4 with following exceptions: 
-	Instead of Table 6.4A.2.1.1.4.1-1  use Table 6.4A.2.1.2.4-1.
-	Instead of Table 6.4A.2.1.1.5-1  use Table 6.4A.2.1.2.5-1.
Table 6.4A.2.1.2.4-1: Test Configuration Table for 3UL CA
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

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

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 3)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	2
	PCC/CC1
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	3
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	4
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	5
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	6
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	7
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	8
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	9
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	10
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	11
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	12
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	13
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	14
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	15 - 28
	PCC/CC1
	
	
	-
	-

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	NOTE 4
	NOTE 4

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 4:	Same Modulation and RB allocation of Test ID 1 – 14 are applied to Test ID 15 – 28 in sequence.
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.1.2.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4A.2.1.2.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4A.2.1.2.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4A.2.1.2.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK
	%
	30+TT
	30+TT

	QPSK
	%
	17.5+TT
	17.5+TT

	16 QAM
	%
	12.5+TT
	12.5+TT

	64 QAM
	%
	8+TT
	8+TT



Table 6.4A.2.1.2.5-2: Test Tolerance for Error Vector Magnitude for CA
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc21026587][bookmark: _Toc27743831][bookmark: _Toc36197000][bookmark: _Toc36197692][bookmark: _Toc43898357][bookmark: _Toc52550849][bookmark: _Toc58952564][bookmark: _Toc68098215][bookmark: _Toc68098488][bookmark: _Toc68360618][bookmark: _Toc76557703][bookmark: _Toc84435639][bookmark: _Toc92802812]6.4A.2.1.3	Error vector magnitude for CA (4UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
6.4A.2.1.3.1	Test Purpose
For 4UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirement applies for the allocated component carrier, when all other component carriers are activated, but not allocated.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in clause 6.4.2.1.
6.4A.2.1.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.4A.2.1.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.1.0
6.4A.2.1.3.4	Test description
Same as in clause 6.4A.2.1.1.4 with following exceptions: 
-	Instead of Table 6.4A.2.1.1.4.1-1  use Table 6.4A.2.1.3.4-1.
-	Instead of Table 6.4A.2.1.1.5-1  use Table 6.4A.2.1.3.5-1.
Table 6.4A.2.1.3.4-1: Test Configuration Table for 4UL CA
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

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

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 3)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	2
	PCC/CC1
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	3
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	4
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	5
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	6
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	7
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	
	

	8
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	9
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	10
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	11
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	12
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	13
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	14
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	15 - 28
	PCC/CC1
	
	
	-
	-

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	NOTE 4
	NOTE 4

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 4:	Same Modulation and RB allocation of Test ID 1 – 14 are applied to Test ID 15 – 28 in sequence.
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.1.3.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4A.2.1.3.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4A.2.1.3.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4A.2.1.3.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK 
	%
	30+TT
	30+TT

	QPSK 
	%
	17.5+TT
	17.5+TT

	16 QAM 
	%
	12.5+TT
	12.5+TT

	64 QAM 
	%
	8+TT
	8+TT



[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: _Toc21026588][bookmark: _Toc27743832]Table 6.4A.2.1.3.5-2: Test Tolerance for Error Vector Magnitude for CA
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
6.4A.2.1.4.1	Test Purpose
For 5UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirement applies for the allocated component carrier, when all other component carriers are activated, but not allocated.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in clause 6.4.2.1.
6.4A.2.1.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA. 
6.4A.2.1.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.1.0
6.4A.2.1.4.4	Test description
Same as in clause 6.4A.2.1.1.4 with following exceptions: 
-	Instead of Table 6.4A.2.1.1.4.1-1  use Table 6.4A.2.1.4.4-1.
-	Instead of Table 6.4A.2.1.1.5-1  use Table 6.4A.2.1.4.5-1.
Table 6.4A.2.1.4.4-1: Test Configuration Table for 5UL CA
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

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

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 3)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	2
	PCC/CC1
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	3
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	4
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	5
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	6
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	7
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	
	

	
	SCC/CC5
	
	
	-
	-

	8
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	9
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	10
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	11
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	12
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	13
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	14
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	15 - 28
	PCC/CC1
	
	
	-
	-

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	NOTE 4
	NOTE 4

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 4:	Same Modulation and RB allocation of Test ID 1 – 14 are applied to Test ID 15 – 28 in sequence.
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.1.4.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4A.2.1.4.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4A.2.1.4.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4A.2.1.4.5-1: Test requirements for Error Vector Magnitude for CA
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK 
	%
	30+TT
	30+TT

	QPSK 
	%
	17.5+TT
	17.5+TT

	16 QAM 
	%
	12.5+TT
	12.5+TT

	64 QAM 
	%
	8+TT
	8+TT



Table 6.4A.2.1.4.5-2: Test Tolerance for Error Vector Magnitude for CA
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
6.4A.2.1.5.1	Test Purpose
For 6UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirement applies for the allocated component carrier, when all other component carriers are activated, but not allocated.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in clause 6.4.2.1.
6.4A.2.1.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA. 
6.4A.2.1.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.1.0
6.4A.2.1.5.4	Test description
Same as in clause 6.4A.2.1.1.4 with following exceptions: 
-	Instead of Table 6.4A.2.1.1.4.1-1  use Table 6.4A.2.1.5.4-1.
-	Instead of Table 6.4A.2.1.1.5-1  use Table 6.4A.2.1.5.5-1.
Table 6.4A.2.1.5.4-1: Test Configuration Table for 6UL CA
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

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

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 3)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	2
	PCC/CC1
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	3
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	4
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	5
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	6
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	7
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	
	

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	8
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	9
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	10
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	11
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	12
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	13
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	14
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	15 -28
	PCC/CC1
	
	
	-
	-

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	NOTE 4
	NOTE 4

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 4:	Same Modulation and RB allocation of Test ID 1 – 14 are applied to Test ID 15 – 28 in sequence.
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.1.5.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4A.2.1.5.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4A.2.1.5.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4A.2.1.5.5-1: Test requirements for Error Vector Magnitude for CA
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK
	%
	30+TT
	30+TT

	QPSK
	%
	17.5+TT
	17.5+TT

	16 QAM
	%
	12.5+TT
	12.5+TT

	64 QAM
	%
	8+TT
	8+TT



Table 6.4A.2.1.5.5-2: Test Tolerance for Error Vector Magnitude for CA
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
6.4A.2.1.6.1	Test Purpose
For 7UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirement applies for the allocated component carrier, when all other component carriers are activated, but not allocated.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in sub-section 6.4.2.1.
6.4A.2.1.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA. 
6.4A.2.1.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.1.0
6.4A.2.1.6.4	Test description
Same as in clause 6.4A.2.1.1.4 with following exceptions: 
-	Instead of Table 6.4A.2.1.1.4.1-1  use Table 6.4A.2.1.6.4-1.
-	Instead of Table 6.4A.2.1.1.5-1  use Table 6.4A.2.1.6.5-1.
Table 6.4A.2.1.6.4-1: Test Configuration Table for 7UL CA
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

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

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 3)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	2
	PCC/CC1
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	3
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	4
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	5
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	6
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	7
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	
	

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	8
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	9
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	10
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	11
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	12
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	13
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	14
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	15 - 28
	PCC/CC1
	
	
	-
	-

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	NOTE 4
	NOTE 4

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 4:	Same Modulation and RB allocation of Test ID 1 – 14 are applied to Test ID 15 – 28 in sequence.
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.1.6.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4A.2.1.6.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4A.2.1.6.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4A.2.1.6.5-1: Test requirements for Error Vector Magnitude for CA
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK 
	%
	30+TT
	30+TT

	QPSK 
	%
	17.5+TT
	17.5+TT

	16 QAM 
	%
	12.5+TT
	12.5+TT

	64 QAM 
	%
	8+TT
	8+TT



Table 6.4A.2.1.6.5-2: Test Tolerance for Error Vector Magnitude for CA
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc36197004][bookmark: _Toc36197696][bookmark: _Toc43898361][bookmark: _Toc52550853][bookmark: _Toc58952568][bookmark: _Toc68098219][bookmark: _Toc68098492][bookmark: _Toc68360622][bookmark: _Toc76557707][bookmark: _Toc84435643][bookmark: _Toc92802816]6.4A.2.1.7	Error vector magnitude for CA (8UL CA) 
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS.
6.4A.2.1.7.1	Test Purpose
For 8UL carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirement applies for the allocated component carrier, when all other component carriers are activated, but not allocated.
Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in sub-section 6.4.2.1.
6.4A.2.1.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA. 
6.4A.2.1.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.1.0
6.4A.2.1.7.4	Test description
Same as in clause 6.4A.2.1.1.4 with following exceptions: 
-	Instead of Table 6.4A.2.1.1.4.1-1  use Table 6.4A.2.1.7.4-1.
-	Instead of Table 6.4A.2.1.1.5-1  use Table 6.4A.2.1.7.5-1.
Table 6.4A.2.1.7.4-1: Test Configuration Table for 8UL CA
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

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

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 3)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	2
	PCC/CC1
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	3
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	4
	PCC/CC1
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	5
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	6
	PCC/CC1
	
	
	DFT-s-OFDM 16 QAM
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	7
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	
	

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	8
	PCC/CC1
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	9
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	10
	PCC/CC1
	
	
	CP-OFDM QPSK
	 Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	11
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	12
	PCC/CC1
	
	
	CP-OFDM 16 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	13
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	 Inner_Full for PC2, PC3, PC4
Inner_Full_Region1 for PC1

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	14
	PCC/CC1
	
	
	CP-OFDM 64 QAM
	Outer_Full

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	-
	-

	15 -28
	PCC/CC1
	
	
	-
	-

	
	SCC/CC2
	
	
	-
	-

	
	SCC/CC3
	
	
	-
	-

	
	SCC/CC4
	
	
	-
	-

	
	SCC/CC5
	
	
	-
	-

	
	SCC/CC6
	
	
	-
	-

	
	SCC/CC7
	
	
	-
	-

	
	SCC/CC8
	
	
	NOTE 4
	NOTE 4

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 4:	Same Modulation and RB allocation of Test ID 1 – 14 are applied to Test ID 15 – 28 in sequence.
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.1.7.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4A.2.1.7.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4A.2.1.7.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4A.2.1.7.5-1: Test requirements for Error Vector Magnitude for CA
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK 
	%
	30+TT
	30+TT

	QPSK 
	%
	17.5+TT
	17.5+TT

	16 QAM 
	%
	12.5+TT
	12.5+TT

	64 QAM 
	%
	8+TT
	8+TT



Table 6.4A.2.1.7.5-2: Test Tolerance for Error Vector Magnitude for CA
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	FFS
	FFS



[bookmark: _Toc36197005][bookmark: _Toc36197697][bookmark: _Toc43898362][bookmark: _Toc52550854][bookmark: _Toc58952569][bookmark: _Toc68098220][bookmark: _Toc68098493][bookmark: _Toc68360623][bookmark: _Toc76557708][bookmark: _Toc84435644][bookmark: _Toc92802817]6.4A.2.2	Carrier leakage for CA
Editor’s note: This test is incomplete due to lack of RRC framework for LO position retrieval.
[bookmark: _Toc21026589][bookmark: _Toc27743833][bookmark: _Toc36197006][bookmark: _Toc36197698][bookmark: _Toc43898363][bookmark: _Toc52550855][bookmark: _Toc58952570][bookmark: _Toc68098221][bookmark: _Toc68098494][bookmark: _Toc68360624][bookmark: _Toc76557709][bookmark: _Toc84435645][bookmark: _Toc92802818]6.4A.2.2.0	Minimum conformance requirements
6.4A.2.2.0.1	General
Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier and is measured on the component carrier with PRBs allocated. The measurement interval is one slot in the time domain.
Note:	When UE has DL configured for non-contiguous CA, carrier leakage may land outside the spectrum occupied by all configured UL and DL CC.
The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).
6.4A.2.2.0.2	Carrier leakage for power class 1
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.2-1 for power class 1 UEs.
Table 6.4A.2.2.0.2-1: Minimum requirements for relative carrier leakage for power class 1
	Parameters
	Relative Limit (dBc)

	EIRP > 17 dBm
	-25

	4 dBm ≤ EIRP ≤ 17 dBm
	-20



6.4A.2.2.0.3	Carrier leakage for power class 2
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.3-1 for power class 2.
Table 6.4A.2.2.0.3-1: Minimum requirements for relative carrier leakage power class 2
	Parameters
	Relative limit (dBc)

	EIRP > 6 dBm
	-25

	-13 dBm ≤ EIRP ≤ 6 dBm
	-20



6.4A.2.2.0.4	Carrier leakage for power class 3
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.4-1 for power class 3 UEs.
Table 6.4A.2.2.0.4-1: Minimum requirements for relative carrier leakage power class 3
	Parameters
	Relative limit (dBc)

	Output power > 0 dBm
	-25

	-13 dBm ≤ Output power EIRP ≤ 0 dBm
	-20



6.4A.2.2.0.5	Carrier leakage for power class 4
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.5-1 for power class 4 UEs.
Table 6.4A.2.2.0.5-1: Minimum requirements for relative carrier leakage power class 4
	Parameters
	Relative limit (dBc)

	Output power > 11 dBm
	-25

	-13 dBm ≤ Output power EIRP ≤ 11 dBm
	-20
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.1.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
6.4A.2.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.1.4	Test description
6.4A.2.2.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA configuration and subcarrier spacing, are shown in Table 6.4A.2.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4A.2.2.1.4.1-1: Intra-band Contiguous CA Test Configuration Table 
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	 Default
	-
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	
	
	
	

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 6:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4A.2.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4A.2.2.1.4.3
6.4A.2.2.1.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	Configure PCC and SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.
3.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA testing. Message contents are defined in clause 6.4A.2.2.1.4.3.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4A.2.2.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
6.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	Send uplink power control commands to the UE using 1dB power step size  to ensure that the UE EIRPTotal = EIRPθ  + EIRPφ measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Preq, where:
-	Preq is the power level specified in Table 6.4.2.2.4.2-1 according to the power class.
-	MU is the test system uplink absolute power measurement uncertainty and is specified in Table F.1.2-1 under carrier leakage sub-clause for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 5 dB (UE power step tolerance) + (Test system uplink relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 5dB for 1dB power step size, and the Test system uplink relative power measurement uncertainty is specified in Table F.1.2-1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
8.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
9.	Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the - and -polarization at the LO position obtained in step 1. For TDD, only slots consisting of only UL symbols are under test. Calculate CarrLeak = min(CarrLeakθ , CarrLeakφ).
10.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.2.
Table 6.4A.2.2.1.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 5

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4A.2.2.1.4.2-2: Void.
6.4A.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.4A.2.2.1.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the minimum is calculated according to 
CarrLeak = min(CarrLeakθ , CarrLeakφ), where

.
Each of the n carrier leakage results CarrLeak shall not exceed the values in Table 6.4.2.2.5-1 for power class 1 Table 6.4.2.2.5-2 for power class 2, Table 6.4.2.2.5-3 for power class 3 and Table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc21026596][bookmark: _Toc27743840][bookmark: _Toc36197013][bookmark: _Toc36197705][bookmark: _Toc43898370][bookmark: _Toc52550862][bookmark: _Toc58952577][bookmark: _Toc68098223][bookmark: _Toc68098496][bookmark: _Toc68360626][bookmark: _Toc76557711][bookmark: _Toc84435647][bookmark: _Toc92802820]6.4A.2.2.2	Carrier leakage for CA (3UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.2.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
6.4A.2.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.2.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions:
-	Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.2.4-1.
Table 6.4A.2.2.2.4-1: Intra-band Contiguous CA Test Configuration Table 
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	 Default
	-
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	
	
	
	

	
	SCC/CC3
	
	
	
	

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left_Region2 for PC1, use Inner_16RB_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 6:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.2.2.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the minimum is calculated according to 
CarrLeak = min(CarrLeakθ , CarrLeakφ), where

.
Each of the n carrier leakage results CarrLeak shall not exceed the values in Table 6.4.2.2.5-1 for power class 1, Table 6.4.2.2.5-2 for power class 2, Table 6.4.2.2.5-3 for power class 3 and Table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc21026597][bookmark: _Toc27743841][bookmark: _Toc36197014][bookmark: _Toc36197706][bookmark: _Toc43898371][bookmark: _Toc52550863][bookmark: _Toc58952578][bookmark: _Toc68098224][bookmark: _Toc68098497][bookmark: _Toc68360627][bookmark: _Toc76557712][bookmark: _Toc84435648][bookmark: _Toc92802821]6.4A.2.2.3	Carrier leakage for CA (4UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.3.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.4A.2.2.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.3.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions: 
-	Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.3.4-1.
Table 6.4A.2.2.3.4-1: Intra-band Contiguous CA Test Configuration Table 
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	-
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	DFT-s-OFDM QPSK
	

	
	SCC/CC3
	50
	
	DFT-s-OFDM QPSK
	

	
	SCC/CC4
	50
	
	DFT-s-OFDM QPSK
	

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 6:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.2.3.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the minimum is calculated according to 
	CarrLeak = min(CarrLeakθ , CarrLeakφ), where

.
Each of the n total carrier leakage results CarrLeak shall not exceed the values in Table 6.4.2.2.5-1 for power class 1, Table 6.4.2.2.5-2 for power class 2, Table 6.4.2.2.5-3 for power class 3 and Table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc43898372][bookmark: _Toc52550864][bookmark: _Toc58952579][bookmark: _Toc68098225][bookmark: _Toc68098498][bookmark: _Toc68360628][bookmark: _Toc76557713][bookmark: _Toc84435649][bookmark: _Toc92802822][bookmark: _Toc21026598][bookmark: _Toc27743842][bookmark: _Toc36197015][bookmark: _Toc36197707]6.4A.2.2.4	Carrier leakage for CA (5UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.4.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
6.4A.2.2.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.4.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions: 
-	Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.4.4-1.
Table 6.4A.2.2.4.4-1: Intra-band Contiguous CA Test Configuration Table 
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	-
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	-
	-

	
	SCC/CC3
	50
	
	-
	-

	
	SCC/CC4
	50
	
	-
	-

	
	SCC/CC5
	50
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS 38.508-1 [10].
NOTE 6:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.2.4.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the minimum is calculated according to 
CarrLeak = min(CarrLeakθ , CarrLeakφ), where

.
Each of the n carrier leakage results CarrLeak shall not exceed the values in Table 6.4.2.2.5-1 for power class 1, Table 6.4.2.2.5-2 for power class 2, Table 6.4.2.2.5-3 for power class 3 and Table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.5.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
6.4A.2.2.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.5.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions: 
-	Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.5.4-1.
Table 6.4A.2.2.5.4-1: Intra-band Contiguous CA Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	-
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	-
	-

	
	SCC/CC3
	50
	
	-
	-

	
	SCC/CC4
	50
	
	-
	-

	
	SCC/CC5
	50
	
	-
	-

	
	SCC/CC6
	50
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS 38.508-1 [10].
NOTE 6:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.2.5.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the minimum is calculated according to 
CarrLeak = min(CarrLeakθ , CarrLeakφ)., where

.
Each of the n carrier leakage results CarrLeak shall not exceed the values in Table 6.4.2.2.5-1 for power class 1, Table 6.4.2.2.5-2 for power class 2, Table 6.4.2.2.5-3 for power class 3 and Table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
-	This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.6.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
6.4A.2.2.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.6.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions:
-	Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.6.4-1.
Table 6.4A.2.2.6.4-1: Intra-band Contiguous CA Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	-
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	-
	-

	
	SCC/CC3
	50
	
	-
	-

	
	SCC/CC4
	50
	
	-
	-

	
	SCC/CC5
	50
	
	-
	-

	
	SCC/CC6
	50
	
	-
	-

	
	SCC/CC7
	50
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS 38.508-1 [10].
NOTE 6:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.2.6.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the minimum is calculated according to 
CarrLeak = min(CarrLeakθ , CarrLeakφ)., where

.
Each of the n carrier leakage results CarrLeak shall not exceed the values in Table 6.4.2.2.5-1 for power class 1, Table 6.4.2.2.5-2 for power class 2, Table 6.4.2.2.5-3 for power class 3 and Table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.7.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
6.4A.2.2.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.7.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions:
-	Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.7.4-1.
Table 6.4A.2.2.7.4-1: Intra-band Contiguous CA Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	-
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	-
	-

	
	SCC/CC3
	50
	
	-
	-

	
	SCC/CC4
	50
	
	-
	-

	
	SCC/CC5
	50
	
	-
	-

	
	SCC/CC6
	50
	
	-
	-

	
	SCC/CC7
	50
	
	-
	-

	
	SCC/CC8
	50
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS 38.508-1 [10].
NOTE 6:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.2.7.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the minimum is calculated according to 
CarrLeak = min(CarrLeakθ , CarrLeakφ), where

.
Each of the n carrier leakage results CarrLeak shall not exceed the values in Table 6.4.2.2.5-1 for power class 1, Table 6.4.2.2.5-2 for power class 2, Table 6.4.2.2.5-3 for power class 3 and Table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc43898376][bookmark: _Toc52550868][bookmark: _Toc58952583][bookmark: _Toc68098229][bookmark: _Toc68098502][bookmark: _Toc68360632][bookmark: _Toc76557717][bookmark: _Toc84435653][bookmark: _Toc92802826]6.4A.2.3	In-band emissions for CA
Editor’s note: This test is incomplete due to lack of RRC framework for LO position retrieval
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6.4A.2.3.0.1	General
Inband emission requirement is defined over the spectrum occupied by all configured UL and DL CCs. The measurement interval is as defined in section 6.4.2.4. The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).
For intra-band contiguous carrier aggregation, the requirements in this clause apply with all component carriers active and with one single contiguous PRB allocation in one of uplink component carriers. The inband emission is defined as the interference falling into the non-allocated resource blocks for all component carriers.
6.4A.2.3.0.2	In-band emissions for power class 1
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.2-1 for power class 1 UEs.
Table 6.4A.2.3.0.2-1: Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



6.4A.2.3.0.3	In-band emissions for power class 2
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.3-1 for power class 2.
Table 6.4A.2.3.0.3-1: Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



6.4A.2.3.0.4	In-band emissions for power class 3
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.4-1 for power class 3 UEs.
Table 6.4A.2.3.0.4-1: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



6.4A.2.3.0.5	In-band emissions for power class 4
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.5-1 for power class 4 UEs.
Table 6.4A.2.3.0.5-1: Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
· TP analysis is FFS
6.4A.2.3.1.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
6.4A.2.3.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.1.4	Test description
6.4A.2.3.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.4A.2.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4A.2.3.1.4.1-1: Test Configuration Table
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals for PCC are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4A.2.3.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4A.2.3.1.4.3
6.4A.2.3.1.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	Configure SCC according to Annex C.0, C.1 and C.3.0 for all downlink physical channels.
3.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Procedure to configure SCC(s) for NR RF CA testing. Message contents are defined in clause 6.4A.2.3.1.4.3.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4A.2.3.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
6.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
7.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is Preq + PW ± PW, where Preq is the power level specified in Table 6.4A.2.3.1.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.4A.2.3.1.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
8.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
9.	Measure In-band emission IEθ, IEφ on PCC using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. Measure power spectral density on the SCC. For TDD, only slots consisting of only UL symbols are under test. Calculate IE = IEθ + IEφ, where the calculation is based on linear power ratios.
10.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
11. Repeat steps 6 through 10 until In-band emissions have been measured for all power IDs in Table 6.4A.2.3.1.4.2-1.
NOTE 1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4A.2.3.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
Table 6.4A.2.3.1.4.2-1: Parameters for In-band emissions
	
Power ID
	Unit
	Level for power class 1
	Level for power class 2
	Level for power class 3
	Level for power class 4

	1
	dBm
	27
	16
	10
	21

	2
	dBm
	17
	6
	0
	11



Table 6.4A.2.3.1.4.2-2: Power Window (dB) for In-band emissions
FFS
6.4A.2.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.3.1.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.1.5-1 for power class 1 UEs.
Table 6.4A.2.3.1.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.1.5-2 for power class 2 UEs.
Table 6.4A.2.3.1.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.1.5-3 for power class 3 UEs.
Table 6.4A.2.3.1.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.1.5-4 for power class 4 UEs.
Table 6.4A.2.3.1.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
· TP analysis is FFS
6.4A.2.3.2.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
6.4A.2.3.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.2.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.2.4-1.
Table 6.4A.2.3.2.4-1: Test Configuration Table for 3UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.3.2.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.2.5-1 for power class 1 UEs.
Table 6.4A.2.3.2.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.2.5-2 for power class 2 UEs.
Table 6.4A.2.3.2.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	DRB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.2.5-3 for power class 3 UEs.
Table 6.4A.2.3.2.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.2.5-4 for power class 4 UEs.
Table 6.4A.2.3.2.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
· TP analysis is FFS
6.4A.2.3.3.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.4A.2.3.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.3.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.3.4-1.
Table 6.4A.2.3.3.4-1: Test Configuration Table for 4UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.3.3.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.3.5-1 for power class 1 UEs.
Table 6.4A.2.3.3.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.3.5-2 for power class 2 UEs.
Table 6.4A.2.3.3.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.3.5-3 for power class 3 UEs.
Table 6.4A.2.3.3.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.3.5-4 for power class 4 UEs.
Table 6.4A.2.3.3.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
· TP analysis is FFS
6.4A.2.3.4.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
6.4A.2.3.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.4.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.4.4-1.
Table 6.4A.2.3.4.4-1: Test Configuration Table for 5UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.3.4.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.4.5-1 for power class 1 UEs.
Table 6.4A.2.3.4.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.4.5-2 for power class 2 UEs.
Table 6.4A.2.3.4.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.4.5-3 for power class 3 UEs.
Table 6.4A.2.3.4.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.4.5-4 for power class 4 UEs.
Table 6.4A.2.3.4.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	DRB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or DRB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
· TP analysis is FFS
6.4A.2.3.5.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
6.4A.2.3.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.5.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.5.4-1.
Table 6.4A.2.3.5.4-1: Test Configuration Table for 6UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.3.5.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.5.5-1 for power class 1 UEs.
Table 6.4A.2.3.5.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.5.5-2 for power class 2 UEs.
Table 6.4A.2.3.5.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.5.5-3 for power class 3 UEs.
Table 6.4A.2.3.5.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.5.5-4 for power class 4 UEs.
Table 6.4A.2.3.5.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
· TP analysis is FFS
6.4A.2.3.6.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
6.4A.2.3.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.6.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.6.4-1.
Table 6.4A.2.3.6.4-1: Test Configuration Table for 7UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.3.6.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.6.5-1 for power class 1 UEs.
Table 6.4A.2.3.6.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.6.5-2 for power class 2 UEs.
Table 6.4A.2.3.6.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.6.5-3 for power class 3 UEs.
Table 6.4A.2.3.6.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.6.5-4 for power class 4 UEs.
Table 6.4A.2.3.6.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.
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Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
· TP analysis is FFS
6.4A.2.3.7.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
6.4A.2.3.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.7.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.7.4-1.
Table 6.4A.2.3.7.4-1: Test Configuration Table for 8UL CA
	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 4.3.1.2.3 for different CA bandwidth classes.
	Low and High range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	-
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_Partial_Right for PC2, PC3, PC4
Inner_Partial_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.
NOTE 3:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



6.4A.2.3.7.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.7.5-1 for power class 1 UEs.
Table 6.4A.2.3.7.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.7.5-2 for power class 2 UEs.
Table 6.4A.2.3.7.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.7.5-3 for power class 3 UEs.
Table 6.4A.2.3.7.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage Table 6.4A.2.3.7.5-4 for power class 4 UEs.
Table 6.4A.2.3.7.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.
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For a UE supporting UL MIMO, the transmit modulation quality requirements in clause 6.4 apply but with all references to sub-clauses 6.3.1.3.x in clause 6.4 redirected to sub-clauses 6.3D.1.3.x, where ‘x’ depends on power class. The requirements apply when the UE is configured for 2-layer UL MIMO transmission as specified in Table 6.2D.1.0-1.
The requirement may alternatively be verified in each of the single layer UL MIMO configurations as specified in Table 6.4D.0-1. In this case, the transmit modulation quality requirements in clause 6.4 apply without modification.
Table 6.4D.0-1: Alternative UL MIMO configuration for transmit signal quality tests
	Transmission scheme
	DCI format
	TPMI Index

	Codebook based uplink
	DCI format 0_1
	0

	Codebook based uplink
	DCI format 0_1
	1



[bookmark: _Toc92802839]6.4D.1	Frequency error 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.
- Test config table is still FFS.
- TP analysis is FFS.
- Measurement Uncertainty and Test Tolerances are FFS.
6.4D.1.1	Test purpose
This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.
Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.
Transmitter: to derive the correct modulated carrier frequency for each layer from the results, gained by the receiver.
6.4D.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
6.4D.1.3	Minimum conformance requirements
For a UE supporting UL MIMO, the UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequency at each layer shall be accurate to within ±0.1 PPM observed over a period of 1 msec of cumulated measurement intervals compared to the carrier frequency received from the NR gNB.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.4D.1
6.4D.1.4	Test description
6.4D.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4D.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4D.1.4.1-1: Test Configuration Table
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	FFS

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

	Test SCS as specified in Table 5.3.5-1.
	FFS

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	FFS
	FFS
	FFS
	FFS

	



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The DL and UL Reference Measurement channels are set according to Table 6.4D.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4D.1.4.3
6.4D.1.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4D.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
3.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4D.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2Tx_UL_MIMO in 38.508-1[10] subclause 4.3.6.1.1.2.
5.	Set the UE in the Inband Tx beam peak direction and apply the associated polarization for the DL, both found with a 3D EIRP scan as performed in Annex K.1.1. Connect the SS (System Simulator) with the DUT through the measurement antenna with polarization reference PolLink to form the TX beam towards the TX beam peak direction and respective polarization. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	Send continuously uplink power control "up" commands to the UE in every uplink scheduling information to the UE so that the UE transmits at PUMAX level for the duration of the test. Allow at least 200ms starting from the first TPC Command for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
6.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
7.	Measure the Frequency Error using Global In-Channel Tx-Test (Annex E) at each layer for the θ- and φ-polarization of the UL. For TDD, only slots consisting of only UL symbols are under test. 
NOTE 1:	 The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.4D.1.4.3	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.
6.4D.1.5	Test requirement
The 10 frequency error Δf results for the θ-polarization or the 10 frequency error Δf results for the φ-polarization must fulfil the test requirement:
|Δf| ≤ (0.1 PPM + 0.005 PPM)
[bookmark: _Toc84435666][bookmark: _Toc92802840][bookmark: _Toc76557730]6.4D.2	Transmit signal quality for UL MIMO
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:
-	Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
-	EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process
-	Carrier leakage
-	In-band emissions for the non-allocated RB
[bookmark: _Toc84435667][bookmark: _Toc92802841]6.4D.2.1	Error vector magnitude 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.
- Test config table is FFS.
- TP analysis is FFS.
- Measurement Uncertainty and Test Tolerances are FFS.
6.4D.2.1.1	Test purpose
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector.
6.4D.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
6.4D.2.1.3	Minimum conformance requirements
For a UE supporting UL MIMO, the RMS average of the basic EVM measurements for the average EVM case, and for the reference signal EVM case, for the different modulation schemes shall not exceed the values specified in Table 6.4D.2.1.3-1 for the parameters defined in Table 6.4D.2.1.3-2 or Table 6.4D.2.1.3-3 depending on UE power class. For EVM evaluation purposes, all 13 PRACH preamble formats and all 5 PUCCH formats are considered to have the same EVM requirement as QPSK modulated.
The measurement interval for the EVM determination is 10 subframes. The requirement is verified with the test metric of EVM (Link=TX beam peak direction, Meas=Link angle).
Table 6.4D.2.1.3-1: Minimum requirements for error vector magnitude
	
Parameter
	Unit
	Average EVM level
	Reference signal EVM level

	Pi/2 BPSK
	%
	30.0
	30.0

	QPSK
	%
	17.5
	17.5

	16 QAM
	%
	12.5
	12.5

	64 QAM
	%
	8.0
	8.0



Table 6.4D.2.1.3-2: Parameters for Error Vector Magnitude for power class 1
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 4

	UE EIRP for UL 16QAM
	dBm
	 7

	UE EIRP for UL 64QAM
	dBm
	 11

	Operating conditions
	
	Normal conditions



Table 6.4D.2.1.3-3: Parameters for Error Vector Magnitude for power class 2, 3, and 4
	
Parameter
	Unit
	Level

	UE EIRP
	dBm
	 -13

	UE EIRP for UL 16QAM
	dBm
	 -10

	UE EIRP for UL 64QAM
	dBm
	 -6

	Operating conditions
	
	Normal conditions



The normative reference for this requirement is TS 38.101-2 [3] clause 6.4D.2.
6.4D.2.1.4	Test description
6.4D.2.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Tables 6.4D.2.1.4.1-1, 6.4D.2.1.4.1-1 and 6.4D.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4D.2.1.4.1-1: Test Configuration Table for PUSCH
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	FFS

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

	Test SCS as specified in Table 5.3.5-1
	FFS

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	FFS
	FFS

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	NOTE 1:	
NOTE 2:	



Table 6.4D.2.1.4.1-2: Test Configuration Table for PUCCH
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	FFS / See Table 6.4D.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	FFS / See Table 6.4D.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	FFS / See Table 6.4D.2.1.4.1-1

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format

	1
	FFS
	
	
	

	2
	FFS
	
	
	

	NOTE 1:	
NOTE 2:	



Table 6.4D.2.1.4.1-3: Test Configuration for PRACH
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	FFS / See Table 6.4.2.1.4.1-1

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	FFS / See Table 6.4.2.1.4.1-1

	Test SCS as specified in Table 5.3.5-1
	FFS / See Table 6.4.2.1.4.1-1

	PRACH preamble format

	PRACH Configuration Index
	FFS

	SS/PBCH SSS EPRE setting (dBm/120kHz)
	FFS



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Tables 6.4D.2.1.4.1-1, 6.4D.2.1.4.1-1 and 6.4D.2.1.4.1-3.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4D.2.1.4.3
6.4D.2.1.4.2	Test procedure
Test procedure for PUSCH:
1.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
1.2	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4D.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.3	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.4	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200 ms starting from the first TPC command in this step for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.5	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.




1.6	Measure the EVMθ, EVMφ,  and using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test. Calculate  and .
1.7	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4D.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
Test procedure for PUCCH:
2.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.2	PUCCH is set according to Table 6.4D.2.1.4.1-2.
2.3	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4D.2.1.4.1-2. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH. There is no PUSCH transmission.
2.4	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
2.5	SS send appropriate TPC commands for PUCCH to the UE until the UE transmit PUCCH at [PUMAX level]. Allow at least 200 ms starting from the first TPC command in this step for the UE to reach [PUMAX level]. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
2.6	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.

2.7	Measure PUCCH EVMθ and PUCCH EVMφ using Global In-Channel Tx-Test (Annex E). Calculate .
2.8	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4D.2.1.4.1-2, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
Test procedure for PRACH:
3.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
3.2	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. 
3.3	The SS shall set RS EPRE according to Table 6.4D.2.1.4.1-3.
3.4	PRACH is set according to Table 6.4D.2.1.4.1-3.
3.5	The SS shall signal a Random Access Preamble ID via a PDCCH order to the UE and initiate a Non-contention based Random Access procedure.
3.6	The UE shall send the signalled preamble to the SS.
3.7	In response to the preamble, the SS shall transmit a random access response not corresponding to the transmitted random access preamble, or send no response.
3.8	The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated PRACH transmission power.

3.9	Repeat step 3.5 and 3.6 until the SS collect enough PRACH preambles ([2] preambles for format 0 and [10] preambles for format 4). Measure the EVMθ and EVMφ in PRACH channel using Global In-Channel Tx-Test (Annex E). Calculate .
6.4D.2.1.4.3	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, with the following exceptions for PRACH test.
Table 6.4D.2.1.4.3-1: RACH-ConfigGeneric for PRACH test
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-130

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigGeneric ::= SEQUENCE {
	
	
	

	  preambleReceivedTargetPower
	-60
	
	

	  powerRampingStep
	dB0
	
	

	}
	
	
	



Table 6.4D.2.1.4.3-2: ServingCellConfigCommon
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	

	}
	
	
	



Table 6.4D.2.1.4.3-3: ServingCellConfigCommonSIB
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-169

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	

	}
	
	
	



6.4D.2.1.5	Test requirement
The PUSCH EVM, derived in Annex E.4.2, shall not exceed the values in Table 6.4D.2.1.5-1.

The PUSCH, derived in Annex E.4.6.2, shall not exceed the values in Table 6.4D.2.1.5-1 when embedded with data symbols of the respective modulation scheme.
The PUCCH EVM derived in Annex E.5.9.2 shall not exceed the values for QPSK in Table 6.4D.2.1.5-1.
The PRACH EVM derived in Annex E.6.9.2 shall not exceed the values for QPSK in Table 6.4D.2.1.5-1.
Table 6.4D.2.1.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	Pi/2 BPSK
	%
	30+TT
	30+TT

	QPSK
	%
	17.5+TT
	17.5+TT

	16 QAM
	%
	12.5+TT
	12.5+TT

	64 QAM
	%
	8+TT
	8+TT



[bookmark: _Toc84435668][bookmark: _Toc92802842]6.4D.2.2	Carrier leakage 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.
- Test config table is FFS.
- TP analysis is FFS.
- Measurement Uncertainty and Test Tolerances are FFS.
6.4D.2.2.1	Test purpose
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4D.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
6.4D.2.2.3	Minimum conformance requirements
For a UE supporting UL MIMO, the Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier. The measurement interval is one slot in the time domain. The relative carrier leakage power is a power ratio of the additive sinusoid waveform to the power in the modulated waveform. 
The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).
When carrier leakage is contained inside the spectrum confined within the configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4D.2.2.3-1 for power class 1 UEs.
Table 6.4D.2.2.3-1: Minimum requirements for relative carrier leakage power for power class 1
	Parameters
	Relative Limit (dBc)

	EIRP > 17 dBm
	-25

	4 dBm ≤ EIRP ≤ 17 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4D.2.2.3-2 for power class 2.
Table 6.4D.2.2.3-2: Minimum requirements for relative carrier leakage power for power class 2
	Parameters
	Relative Limit (dBc)

	EIRP > 6 dBm
	-25

	-13 dBm ≤ EIRP ≤ 6 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4D.2.2.3-3 for power class 3 UEs.
Table 6.4D.2.2.3-3: Minimum requirements for relative carrier leakage power for power class 3
	Parameters
	Relative Limit (dBc)

	EIRP > 0 dBm
	-25

	-13 dBm ≤ EIRP ≤ 0 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4D.2.2.3-4 for power class 4.
Table 6.4D.2.2.3-4: Minimum requirements for relative carrier leakage power for power class 4
	Parameters
	Relative Limit (dBc)

	EIRP > 11 dBm
	-25

	-13 dBm ≤ EIRP ≤11 dBm
	-20



The normative reference for this requirement is TS 38.101-2[3] clause 6.4D.2.
6.4D.2.2.4	Test description
6.4D.2.2.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4D.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4D.2.2.4.1-1: Test Configuration
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	FFS

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

	Test SCS as specified in Table 5.3.5-1
	

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1, 3)

	1
	
	
	

	NOTE 1:	
NOTE 2:	
NOTE 3:	



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4D.2.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4D.2.2.4.3.
7.	In case the parameter 3300 or 3301 is reported from the UE via txDirectCurrentLocation IE, do not proceed to test procedure and mark the test not applicable with reasoning in the test report.
6.4D.2.2.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4D.2.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
3.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE EIRPTotal = EIRPθ  + EIRPφ measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Preq, where:
-	Preq is the power level specified in Table 6.4D.2.2.4.2-1 according to the power class.
-	MU is the test system uplink absolute power measurement uncertainty and is specified in Table F.1.2-1 under carrier leakage sub-clause for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 5 dB (UE power step tolerance) + (Test system uplink relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 5dB for 1dB power step size, and the Test system uplink relative power measurement uncertainty is specified in Table F.1.2-1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
5.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
6.	Measure carrier leakage using Global In-Channel Tx-Test (Annex E) for the - and -polarization at the LO position obtained in step 1. For TDD, only slots consisting of only UL symbols are under test. Calculate CarrLeak = min(CarrLeakθ , CarrLeakφ).
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.2.
Table 6.4.2.2.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 3

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4.2.2.4.2-2: Void

6.4D.2.2.4.3	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 and with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
6.4D.2.2.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the minimum is calculated according to 
	CarrLeak = min(CarrLeakθ , CarrLeakφ), where

.
Each of the n carrier leakage results CarrLeak shall not exceed the values in Table 6.4D.2.2.5-1 to Table 6.4D.2.2.5-4. Allocated RBs are not under test.
Table 6.4D.2.2.5-1a: Test requirements for relative carrier leakage power for power class 1
	Parameter
	Relative limit (dBc)

	17 dBm + MU < EIRP ≤ 17 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4D.2.2.5-1b: Test Tolerance (carrier leakage for power class 1)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.4D.2.2.5-2a: Test requirements for relative carrier leakage power for power class 2
	Parameter
	Relative limit (dBc)

	6 dBm + MU < EIRP ≤ 6 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4D.2.2.5-2b: Test Tolerance (carrier leakage for power class 2)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.4D.2.2.5-3a: Test requirements for relative carrier leakage power for power class 3
	Parameter
	Relative limit (dBc)

	0 dBm + MU < EIRP ≤ 0 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4D.2.2.5-3b: Test Tolerance (carrier leakage for power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



Table 6.4D.2.2.5-4a: Test requirements for relative carrier Leakage Power for power class 4
	Parameter
	Relative limit (dBc)

	11 dBm + MU < EIRP ≤ 11 dBm + MU + Uplink power control window size
	-25 + TT



Table 6.4D.2.2.5-4b: Test Tolerance (carrier leakage for power class 4)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	TBD
	TBD



[bookmark: _Toc84435669][bookmark: _Toc92802843]6.4D.2.3	In-band emissions 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.
- Test config table is FFS.
- TP analysis is FFS.
- Measurement Uncertainty and Test Tolerances are FFS.
6.4D.2.3.1	Test purpose
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4D.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
6.4D.2.3.3	Minimum conformance requirements
For a UE supporting UL MIMO, the in-band emission is defined as the average across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB. The IBE requirement does not apply if UE declares support for mpr-PowerBoost-FR2-r16, UL transmission excluding Pi/2 BPSK is such that MPRf,c = 0 and when NS_200 applies, and the network configures the UE to operate with mpr-PowerBoost-FR2-r16.
The basic in-band emissions measurement interval is identical to that of the EVM test.
The requirement is verified with the test metric of In-band emission (Link=TX beam peak direction, Meas=Link angle).
The relative in-band emission shall not exceed the values specified in Table 6.4D.2.3.3-1 for power class 1 UEs.
The average of the in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4D.2.3.3-1 for power class 1, Table 6.4D.2.3.3-2 for power class 2, Table 6.4D.2.3.3-3 for power class 3 and Table 6.4D.2.3.3-4 for power class 4 UEs.
Table 6.4D.2.3.3-1: Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10. 
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs. 
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs. 
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The relative in-band emission shall not exceed the values specified in Table 6.4D.2.3.3-2 for power class 2.
Table 6.4D.2.3.3-2: Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The relative in-band emission shall not exceed the values specified in Table 6.4D.2.3.3-3 for power class 3 UEs.
Table 6.4D.2.3.3-3: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	



	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10. 
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs. 
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The relative in-band emission shall not exceed the values specified in Table 6.4D.2.3.3-4 for power class 4 UEs.
Table 6.4D.2.3.3-4: Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.



The normative reference for this requirement is TS 38.101-2 [3] clause 6.4D.2.
6.4D.2.3.4	Test description
6.4D.2.3.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4D.2.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4D.2.3.4.1-1: Test Configuration Table for PUSCH
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	

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

	Test SCS as specified in Table 5.3.5-1
	

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	FFS
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	NOTE 1:	FFS
NOTE 2:	FFS



Table 6.4D.2.3.4.1-2: Test Configuration Table for PUCCH
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	

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

	Test SCS as specified in Table 5.3.5-1
	

	Test Parameters

	ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Waveform
	PUCCH format

	1
	
	
	FFS
	

	2
	
	
	
	

	NOTE 1:	FFS



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4D.2.3.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4D.2.3.4.3
6.4D.2.3.4.2	Test procedure
Test procedure for PUSCH:
1.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
1.2	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4D.2.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
1.3	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.4	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is Preq + PW ± PW, where Preq is the power level specified in Tables 6.4D.2.3.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.4D.2.3.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
1.5	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
1.6	Measure In-band emission IEθ, IEφ using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test. Calculate IE = IEθ + IEφ, where the calculation is based on linear power ratios. 
1.7	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
1.8	Repeat steps 1.3 through 1.6 until In-band emissions have been measured for all power IDs in Table 6.4D.2.3.4.2-1.
NOTE 1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4D.2.3.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
Table 6.4D.2.3.4.2-1: Parameters for In-band emissions
	
Power ID
	Unit
	Level for power class 1
	Level for power class 2
	Level for power class 3
	Level for power class 4

	1
	dBm
	27
	16
	10
	21

	2
	dBm
	17
	6
	0
	11



Table 6.4D.2.3.4.2-2: Power Window (dB) for In-band emissions PUSCH and PUCCH
TBD
Test procedure for PUCCH:
2.1	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.2	PUCCH is set according to Table 6.4D.2.3.4.1-2. SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4D.2.3.4.1-2. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH.
2.3	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
2.4	Send the appropriate TPC commands in the uplink scheduling information for PUCCH to the UE until UE output power is Preq + PW ± PW, where Preq is the power level specified in Tables 6.4D.2.3.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table 6.4D.2.3.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
2.5	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
2.6	Measure In-band emission IEθ, IEφ using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. Calculate IE = IEθ + IEφ, where the calculation is based on linear power ratios. 
2.7	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
2.8	Repeat steps 2.3 through 2.6 until In-band emissions have been measured for all power IDs in Table 6.4D.2.3.4.2-1.
NOTE 1:	 The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 2:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4D.2.3.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
6.4.2.3.4.3	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.
6.4.2.3.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4D.2.3.5-1 for power class 1 UEs.
Table 6.4D.2.3.5-1: Test requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
(NOTE 12)
	dB
	 + TT
	Any non-allocated (NOTE 2)

	IQ Image
(NOTE 12)
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
(NOTE 12)
	dBc
	-25+TT
	Output power > 17 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.
NOTE 12:	In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier leakage limit do not apply and General limit applies for all non-allocated frequencies.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4D.2.3.5-2 for power class 2 UEs.
Table 6.4D.2.3.5-2: Test requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
(NOTE 12)
	dB
	 + TT

	Any non-allocated (NOTE 2)

	IQ Image
(NOTE 12)
	dB
	-25 + TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20 + TT
	Output power ≤ 16  dBm
	

	Carrier leakage
(NOTE 12)
	dBc
	-25 + TT
	Output power > 6 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20 + TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit  depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.
NOTE 12:	In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier leakage limit do not apply and General limit applies for all non-allocated frequencies.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4D.2.3.5-3 for power class 3 UEs.
Table 6.4D.2.3.5-3: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
(NOTE 12)
	dB
	
 + TT
	Any non-allocated (NOTE 2)

	IQ Image
(NOTE 12)
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
(NOTE 12)
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.
NOTE 12:	In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier leakage limit do not apply and General limit applies for all non-allocated frequencies.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4D.2.3.5-4 for power class 4 UEs.
Table 6.4D.2.3.5-4: Test requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
(NOTE 12)
	dB
	
 + TT
	Any non-allocated (NOTE 2)

	IQ Image
(NOTE 12)
	dB
	-25 + TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20 + TT
	Output power ≤ 21 dBm
	

	Carrier leakage
(NOTE 12)
	dBc
	-25 + TT
	Output power > 11 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20 + TT
	-13 dBm ≤ Output power ≤11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:	The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed in the RBs containing the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth (see Section 5.3).
NOTE 7:	NRB is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 8:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 9:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB= 1 or RB= -1 for the first adjacent RB outside of the allocated bandwidth).
NOTE 10:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11:	All powers are EIRP in beam peak direction.
NOTE 12: In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, IQ Image and Carrier leakage limit do not apply and General limit applies for all non-allocated frequencies.



[bookmark: _Toc84435670][bookmark: _Toc92802844]6.4D.2.4	EVM equalizer spectrum flatness 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.
- Test config table is FFS.
- TP analysis is FFS.
- Measurement Uncertainty and Test Tolerances are FFS.
6.4D.2.4.1	Test purpose
The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex E) must meet a spectral flatness requirement for the EVM measurement to be valid. 
6.4D.2.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
6.4D.2.4.3	Minimum conformance requirements
For pi/2 BPSK modulation, the minimum requirements are defined in Clause 6.4D.2.5.3.
For a UE supporting UL MIMO, the peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4D.2.4.3-1 for normal conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirements: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 (Table 6.4D.2.4.3-1) must not be larger than 7 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8 dB (see Figure 6.4D.2.4.3-1).
The requirement is verified with the test metric of EVM SF (Link=TX beam peak direction, Meas=Link angle).
Table 6.4D.2.4.3-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency range
	Maximum ripple (dB)

	|FUL_Meas – Fcenter| ≤ X MHz 
(Range 1)
	6 (p-p)

	|FUL_Meas – Fcenter| > X MHz 
(Range 2)
	9 (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	Fcenter refers to the centre frequency of the CC
NOTE 3:	X, in MHz, is equal to 30% of the CC bandwidth



[image: ]
Figure 6.4D.2.4.3-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated under normal conditions 

The normative reference for this requirement is TS 38.101-2 [3] clause 6.4D.2.
6.4D.2.4.4	Test description
6.4D.2.4.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in Table 6.4D.2.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4D.2.4.4.1-1: Test Configuration
	Initial Conditions

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

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	

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

	Test SCS as specified in Table 5.3.5-1
	

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	FFS
	

	2
	
	
	

	NOTE 1:	



1. 	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.4D.2.4.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4D.2.4.4.3
6.4D.2.4.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4D.2.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC
3.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
4.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200 ms for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
5.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
6.	Measure spectrum flatness using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test.
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in Table 6.4D.2.4.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.4D.2.4.4.3	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.
6.4D.2.4.5	Test requirement
Each of the n spectrum flatness functions, shall derive four ripple results in Annex E.4.4. The derived results shall not exceed the values in Figure 6.4D.2.4.5-1: The peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4D.2.4.5-1 for normal conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirements: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 (Table 6.4D.2.4..5-1) must not be larger than 7 dB + TT, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8 dB + TT (see Figure 6.4D.2.4.5-1).
The UE passes the test when the derived results for at least one polarization fulfil the test requirements.
Table 6.4D.2.4.5-1: Test requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency range
	Maximum ripple (dB)

	|FUL_Meas – Fcenter| ≤ X MHz 
(Range 1)
	6 +TT (p-p)

	|FUL_Meas – Fcenter| > X MHz 
(Range 2)
	9 + TT (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE 2:	Fcenter refers to the centre frequency of the CC
NOTE 3:	X, in MHz, is equal to 30% of the CC bandwidth
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Figure 6.4D.2.4.5-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated under normal conditions

6.4D.2.5	EVM spectral flatness for pi/2 BPSK modulation
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerance are FFS.
- Whether and, if yes, how to test the requirement on shaping filter is FFS.
- Test config table is FFS.
- TP analysis is FFS.
6.4D.2.5.1	Test purpose
Same test purpose as in clause 6.4D.2.4.1.
6.4D.2.5.2	Test applicability
This test case applies to all types of NR FR2 UE release 15 and forward that support pi/2 BPSK modulation and UL MIMO.
6.4D.2.5.3	Minimum conformance requirements
For a UE supporting UL MIMO, these requirements are defined for pi/2 BPSK modulation. The EVM equalizer coefficients across the allocated uplink block shall be modified to fit inside the mask specified in Table 6.4D.2.5.3-1 for normal conditions, prior to the calculation of EVM. The limiting mask shall be placed to minimize the change in equalizer coefficients in a sum of squares sense.
Table 6.4D.2.5.3-1: Mask for EVM equalizer coefficients for pi/2 BPSK (normal conditions)
	Frequency range
	Parameter 
	Maximum ripple (dB)

	|FUL_Meas – Fcenter| ≤ X MHz

(Range 1)
	X1
	6 (p-p)

	|FUL_Meas – Fcenter| > X MHz
(Range 2)
	X2
	14 (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated.
NOTE 2:	Fcenter refers to the centre frequency of an allocated block of PRBs.
NOTE 3:	X, in MHz, is equal to 25% of the bandwidth of the PRB allocation.
NOTE 4:	See Figure 6.4D.2.5.3-1 for description of X1, X2 and X3.
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Figure 6.4D.2.5.3-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. Fcenter denotes the centre frequency of the allocated block of PRBs. F_alloc denotes the bandwidth of the PRB allocation

This requirement does not apply to other modulation types. The UE shall be allowed to employ spectral shaping for pi/2 BPSK. The shaping filter shall be restricted so that the impulse response of the transmit chain shall meet
│ãt(t,0)│ ≥ │ãt(t, τ)│    ∀τ ≠ 0 
20log10│ãt(t,τ)│< -15 dB    1< τ < M - 1,
Where: 
│ãt(t,τ)│=IDFT{│ãt(t,f)│ejφ (t,f)} ,
 f  is the frequency of the M allocated subcarriers,
 ã(t,f) and φ(t,f) are the amplitude and phase response, respectively of the transmit chain
0dB reference is defined as 20log10│ãt(t,0)│
The normative reference for this requirement is TS 38.101-2 [3] clause 6.4.2.5.
6.4D.2.5.4	Test description
6.4D.2.5.4.1	Initial condition
Same initial conditions as in clause 6.4D.2.4.4.1 with following exceptions:
-	Instead of Table 6.4D.2.4.4.1-1   use Table 6.4D.2.5.4.1-1
Table 6.4D.2.5.4.1-1: Test Configuration
	Initial 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, Mid, Highest

	Test SCS as specified in TS 38.508-1 [10] subclause 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM pi/2-BPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.



6.4D.2.5.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4D.2.5.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
3.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200 ms for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
5.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx.
6.	Measure spectrum flatness using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. For TDD, only slots consisting of only UL symbols are under test. 
7.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.4D.2.5.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config and ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.
6.4D.2.5.5	Test requirement
Each of the n spectrum flatness functions, shall derive four ripple results in Annex E.4.4. The derived results shall not exceed the values in Table 6.4D.2.5.5-1 and Figure 6.4D.2.5.5-1:
Table 6.4D.2.5.5-1: Test requirement for EVM equalizer coefficients for pi/2 BPSK (normal conditions)
	Frequency range
	Parameter 
	Maximum ripple (dB)

	|FUL_Meas – Fcenter| ≤ X MHz

(Range 1)
	X1
	6 + TT (p-p)

	|FUL_Meas – Fcenter| > X MHz 
(Range 2)
	X2
	14 + TT (p-p)

	NOTE 1:	FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated.
NOTE 2:	Fcenter refers to the centre frequency of an allocated block of PRBs.
NOTE 3:	X, in MHz, is equal to 25% of the bandwidth of the PRB allocation.
NOTE 4:	See Figure 6.4D.2.5.5-1 for description of X1, X2 and X3.
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Figure 6.4D.2.5.5-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. Fcenter denotes the centre frequency of the allocated block of PRBs

The UE passes the test when the derived results for at least one polarization fulfil the test requirements.

[bookmark: _Toc84435671][bookmark: _Toc92802845]6.4D.3	Time alignment error for UL MIMO
[bookmark: _Toc27478132][bookmark: _Toc36226844][bookmark: _Toc44324129][bookmark: _Toc52990323]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.
- Test tolerance is FFS
6.4D.3.1	Test purpose
To verify that the error of time alignment in UL MIMO does not exceed the range prescribed by the specified UL MIMO Time Alignment Error (TAE) and tolerance.
An excess time alignment error has the possibility to interfere to other channels or other systems and decrease UL MIMO performance because of the timing unsynchronization.
6.4D.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
6.4D.3.3	Minimum conformance requirements
For UE(s) with multiple physical antenna ports supporting UL MIMO, this requirement applies to frame timing differences between transmissions on multiple physical antenna ports in the codebook transmission scheme.
The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on different physical antenna ports.
For UE(s) with multiple physical antenna ports, the Time Alignment Error (TAE) shall not exceed 130 ns.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.4D.3.
6.4D.3.4	Test description
6.4D.3.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, are shown in Table 6.4D.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4D.3.4.1-1: Test Configuration Table
	Initial 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
	Mid range

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

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

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement Channels are set according to Table 6.4D.3.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4D.3.4.3.
6.4D.3.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4D.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [10] subclause 4.3.6.1.1.2.
2.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete. 
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE until the UE transmits at PUMAX level. Allow at least 200ms starting from the first TPC Command for the UE to reach PUMAX level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition TxRx. 
5.	Measure the timing of one sub-frame at each physical antenna port.
NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
6.4D.3.4.3	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.
6.4D.3.5	Test requirement
For UE(s) with multiple physical antenna ports, the Time Alignment Error (TAE) shall not exceed 130 + TT ns.
Table 6.4D.3.5-1: Test Tolerance (Time alignment error for UL MIMO)
	Test Tolerance
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