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6.3.4.3	Relative power tolerance
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)
- This test case has a testability issue due to narrow range for 1 dB TPC step core requirement and therefore testing is not recommended.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
{Unchanged sections skipped}
[bookmark: _Toc21026572][bookmark: _Toc27743816][bookmark: _Toc36196985][bookmark: _Toc36197677][bookmark: _Toc43898342][bookmark: _Toc52550833][bookmark: _Toc58952548][bookmark: _Toc68098199][bookmark: _Toc68098472][bookmark: _Toc68360602][bookmark: _Toc76557687][bookmark: _Toc84435619][bookmark: _Toc92802792]6.4.2.2	Carrier leakage
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
UE output power measured in the test procedure step 4 shall be within the allowed power window.
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




{Unchanged sections skipped}
[bookmark: _Toc21026726][bookmark: _Toc27744016][bookmark: _Toc36197187][bookmark: _Toc36197879]7.5	Adjacent channel selectivity
Editor’s note: The following aspects are either missing or not yet determined:
-	Measurement Uncertainty is FFS for power class 2 and 4.
-	The minimum conformance requirements for Case 2 in this test case are not testable due to maximum input level unachievable in IFF OTA test setup. Other test setups have not been analysed.
-	For power class 1, if testing were extended beyond 100MHz, potential relaxation required is FFS.
7.5.1	Test purpose
Adjacent channel selectivity tests the UE’s ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel, under conditions of ideal propagation and no added noise.
7.5.2	Test applicability
This test applies to all types of NR UE release 15 and forward.
7.5.3	Minimum conformance requirements
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
The requirement applies at the Radiated Interface Boundary (RIB) when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved. 
The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.
The UE shall fulfil the minimum requirement specified in Table 7.5.3-1 for all values of an adjacent channel interferer up to –25 dBm. However, it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5.3-2 and Table 7.5.3-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2, with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 7.5.3-1: Adjacent channel selectivity
	
	
	Channel bandwidth

	Rx Parameter
	Units
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	ACS for band n257, n258, n261
	dB
	23
	23
	23
	23

	ACS for band n259, n260
	dB
	22
	22
	22
	22



Table 7.5.3-2: Test parameters for adjacent channel selectivity, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258, n261
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
	REFSENS 
+35.5dB

	PInterferer for band n259, n260
	dBm
	REFSENS 
+ 34.5 dB
	REFSENS +34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in subclause 7.3.2.3, which are applicable to different UE power classes.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 4:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.
NOTE 5:	For PC7 RedCap UEs only 50MHz and 100MHz Test Channel Bandwidths are applicable



Table 7.5.3-3: Test parameters for adjacent channel selectivity, Case 2
	Rx Parameter
	Units
	Channel bandwidth

	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n261
	dBm
	-46.5
	-46.5
	-46.5
	-46.5

	Power in Transmission Bandwidth Configuration for band n259, n260
	dBm
	-45.5
	-45.5
	-45.5
	-45.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 2
	100
/
-100
NOTE 2
	200
/
-200
NOTE 2
	400
/
-400
NOTE 2

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to  (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 3:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.
NOTE 4:	For PC7 RedCap UEs only 50MHz and 100MHz Test Channel Bandwidths are applicable



The normative reference for this requirement is TS 38.101-2 [3] clause 7.5.
7.5.4	Test description
7.5.4.1	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, and 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 subcarrier spacing, are shown in Table 7.5.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.5.4.1-1: 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
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	50 MHz, 100 MHz

	Test SCS as specified in Table 5.3.5-1 
	120 kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	NOTE 1: The specific configuration of each RB allocation is defined in Table 7.3.2.4.1-1.
NOTE 2: For PC7 RedCap UEs only 50MHz and 100MHz Test Channel Bandwidths are applicable



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.2 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 7.5.4.1-1.
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 7.5.4.3.
7.5.4.2	Test procedure
[bookmark: _Hlk521657342]1.	 Set the UE in the Rx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.2. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete.
2.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.5.4.1-1. 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 7.5.4.1-1. Since the UL has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
4.	Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power 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 in Table 7.5.5-2 (Case 1) or Table 7.5.5-3 (Case 2), for at least the duration of the throughput measurement, where:
· MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 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.1.3-1.
[bookmark: _Hlk521657607]5.	Perform Blocking measurement procedure as stated in Annex K.1.8 using Downlink signal level and Interferer signal level as defined in Table 7.5.5-2 (Case 1). Modulated interferer signal characteristics as defined in Annex D with frequency below the wanted signal. Measure throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
6.	Repeat step 5 using an interfering signal frequency above the wanted signal in Case 1.
7.	Perform Blocking measurement procedure as stated in Annex K.1.8 using Downlink signal level and Interferer signal level as defined in Table 7.5.5-3 (Case 2). Modulated interferer signal characteristics as defined in Annex D with frequency below the wanted signal. Measure throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
8.	Repeat step 7 using an interfering signal frequency above the wanted signal in Case 2.
9.	Repeat for applicable channel bandwidths and operating band combinations in both Case 1 and Case 2.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.
7.5.4.3	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.
7.5.5	Test requirements
UE output power measured in the test procedure step 4 shall be within the allowed power window.
The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A, under the conditions specified in Table 7.5.5-2 and also under the conditions specified in Table 7.5.5-3.
Table 7.5.5-1: Adjacent channel selectivity
	
	
	Channel bandwidth

	Rx Parameter
	Units
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	ACS for band n257, n258, n261
	dB
	23
	23
	23
	23

	ACS for band n259, n260
	dB
	22
	22
	22
	22



Table 7.5.5-2: Test parameters for adjacent channel selectivity, Case 1, PC3
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n261
	dBm
	REFSENS + 14 dB

	Power in Transmission Bandwidth Configuration for band n260
	dBm
	REFSENS
+ 14 - 1.8 dB
NOTE 4
	REFSEN
+ 14 - 4.8 dB
NOTE 4
	REFSENS 
+ 14 dB
	REFSENS 
+ 14 dB

	Power in Transmission Bandwidth Configuration for band n259
	dBm
	REFSENS
+ 14 - TBD dB
	REFSEN
+ 14 - TBD dB
	REFSENS 
+ 14 - TBD dB
	REFSENS 
+ 14 - TBD dB

	PInterferer for band n257, n258, n261
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
NOTE 5
	REFSENS 
+35.5dB
NOTE 5

	PInterferer for band n260
	dBm
	REFSENS 
+ 34.5 - 1.8 dB
NOTE 4
	REFSENS +34.5 - 4.8 dB
NOTE 4
	REFSENS 
+34.5dB
NOTE 5
	REFSENS 
+34.5dB
NOTE 5

	PInterferer for band n259
	dBm
	REFSENS 
+ 34.5 - TBD dB
	REFSENS +34.5 - TBD dB
	REFSENS 
+34.5 - TBD dB
	REFSENS 
+34.5 - TBD dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in subclause 7.3.2.5.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS. 
NOTE 4:	Core requirement cannot be tested due to testability issue and test requirement for wanted signal and interferer includes relaxation to achieve feasible interferer power level.
NOTE 5:	Core requirement cannot be tested due to testability issue.
NOTE 6:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.
NOTE 7: For PC7 RedCap UEs only 50MHz and 100MHz Test Channel Bandwidths are applicable



Table 7.5.5-2a: Test parameters for adjacent channel selectivity, Case 1, PC1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n260, n261
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS +35.5dB
	REFSENS +35.5dB
	REFSENS +35.5dB

	PInterferer for band n260
	dBm
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in subclause 7.3.2.5.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS. 
NOTE 4:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.
NOTE 5: For PC7 RedCap UEs only 50MHz and 100MHz Test Channel Bandwidths are applicable



Table 7.5.5-3: Test parameters for adjacent channel selectivity, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258, n261
	dBm
	-46.5
	-46.5
	-46.5
	-46.5

	Power in Transmission Bandwidth Configuration for band n259, n260
	dBm
	-45.5
	-45.5
	-45.5
	-45.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 2
	 100
/
-100
NOTE 2
	200
/
-200
NOTE 2
	400
/
-400
NOTE 2

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3 with one sided dynamic OCNG Pattern TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 3:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.
NOTE 4:	For PC7 RedCap UEs only 50MHz and 100MHz Test Channel Bandwidths are applicable



{Unchanged sections skipped}
[bookmark: _Toc21026731][bookmark: _Toc27744021][bookmark: _Toc36197192][bookmark: _Toc36197884]7.6.2	In-band blocking
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement uncertainty is FFS for power class 2 and 4.
· The test case is incomplete for band n259 and for band n262.
· For power class 1, if testing were extended beyond 100MHz, potential relaxation required is FFS.
[bookmark: OLE_LINK1]7.6.2.0	General
In-band blocking is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an interferer at a given frequency offset from the centre frequency of the assigned channel.
7.6.2.1	Test purpose
In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the spectrum equivalent to twice the channel bandwidth below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.
7.6.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward.
7.6.2.3	Minimum conformance requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1). The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 7.6.2.3-1: In-band blocking requirements
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14dB


	BWInterferer
	MHz
	50
	100
	200
	400
	800
	1600
	2000

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	N/A
	N/A
	N/A

	PInterferer
for band n259, n260, n262
	dBm
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	REFSENS + 34.5 dB
	N/A
	N/A
	N/A

	FInterferer(offset)
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5
	≤ -1600 & ≥ 1600
NOTE 5
	≤ -3200 & ≥ 3200
	≤ -4000 & ≥ 4000

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200
	FDL_low + 400
to 
FDL_high - 400
	FDL_low + 800
to 
FDL_high - 800
	FDL_low + 1600
to 
FDL_high - 1600

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) and set-up according to Annex C.
NOTE2:	The REFSENS power level is specified in Section 7.3.2.3, which are applicable according to different UE power classes.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) and set-up according to Annex C.
NOTE 4:	Void.
NOTE 5:	The absolute value of the interferer offset FInterferer(offset) shall be further adjusted (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer centre frequencies.
NOTE 7:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



The normative reference for this requirement is TS 38.101-2 [10] clause 7.6.2.
7.6.2.4	Test description
7.6.2.4.1	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, 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 7.6.2.4.1-1. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3. Configuration of PDSCH and PDCCH before measurement are specified in Annex C.2. The details of the OCNG patterns used are specified in Annex A.5.
Table 7.6.2.4.1-1: 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

	Test SCS as specified in Table 5.3.5-1 
	120 kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	NOTE 1: The specific configuration of each RB allocation is defined in Table 7.3.2.4.1-1.
NOTE 2: For PC7 RedCap UEs only 50MHz and 100MHz Test Channel Bandwidths are applicable



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.2  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 7.6.2.4.1-1.
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 content are defined in clause 7.6.2.4.3.
7.6.2.4.2	Test procedure 
1.	 Set the UE in the Rx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.2. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Rx beam selection to complete.
2.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.6.2.4.1-1. 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 7.6.2.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
4.	Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power 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 in Table 7.6.2.5-1, for at least the duration of the throughput measurement, where:
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.3-1 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.1.3-1.
5.	Perform Blocking measurement procedure as stated in Annex K.1.8 using Downlink signal level and Interferer signal level as defined in Table 7.6.2.5-1. Modulated interferer signal characteristics as defined in Annex D. Measure throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
6.	Repeat step 5 using interfering signals specified in 7.6.2.5-1. The ranges are covered in steps equal to the interferer bandwidth. Interferer frequencies should be chosen starting with an offset nearest to the centre frequency and sweep outwards towards the band edges. In order to ensure that full range is tested for interferer frequency, run last test steps at frequency equal to FInterferer range limit defined at the corresponding band edge.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.2.
Table 7.6.2.4.2-1: Example for interferer frequencies
	
	Lower frequency
	Upper frequency

	Band n257
	26500.00 MHz
	29500.00 MHz

	Band n257 Midrange
	27999.96 MHz

	SCS
	120 kHz

	CHBW
	100 MHz

	Interferer (1st :most inner)
	FFS
	FFS

	Interferer (2nd)
	FFS
	FFS

	:
	:
	:

	Interferer (13th)
	FFS
	FFS

	Interferer (last step) NOTE 1
	FFS
	FFS

	Outer limit for in band blocking
	FFS
	FFS

	Number of test frequencies
	14
	14

	NOTE 1: Adjusted interferer frequency in the last step will be out of outer limit but should be tested.



7.6.2.4.3	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.
7.6.2.5	Test requirement
UE output power measured in the test procedure step 4 shall be within the allowed power window.
The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A with parameters specified in Table 7.6.2.5-1.
Table 7.6.2.5-1: In-band blocking test requirement for PC3
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for bands n257, n258, n261
	dBm
	REFSENS + 14dB


	Power in Transmission Bandwidth Configuration for band n260
	dBm
	REFSENS + 14 - 1.8 dB
NOTE 7
	REFSENS + 14 - 4.8 dB
NOTE 7
	REFSENS + 14 dB
	REFSENS + 14 dB

	Power in Transmission Bandwidth Configuration for band n259
	dBm
	REFSENS + 14 - TBD dB
	REFSENS + 14 - TBD dB
	REFSENS + 14 - TBD dB
	REFSENS + 14 - TBD dB

	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
NOTE 8
	REFSENS + 35.5 dB
NOTE 8

	PInterferer
for band n260
	dBm
	REFSENS + 34.5 - 1.8 dB
NOTE 7
	REFSENS + 34.5 - 4.8 dB
NOTE 7
	REFSENS + 34.5 dB
NOTE 8
	REFSENS + 34.5 dB
NOTE 8

	PInterferer
for band n259
	dBm
	REFSENS + 34.5 - TBD dB
	REFSENS + 34.5 - TBD dB
	REFSENS + 34.5 - TBD dB
	REFSENS + 34.5 - TBD dB

	FInterferer(offset)
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1.TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in Section 7.3.2.5, which are applicable according to different UE power classes.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG pattern OP.1.TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 4:	Void.

NOTE 5:	The absolute value of the interferer offset FInterferer(offset)  shall be further adjusted (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer centre frequencies. 
NOTE 7:	Core requirement cannot be tested due to testability issue and test requirement for wanted signal and interferer includes relaxation to achieve feasible interferer power level.
NOTE 8:	Core requirement cannot be tested due to testability issue.
NOTE 9:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



Table 7.6.2.5-1a: In-band blocking test requirement for PC1
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for bands n257, n258, n260, n261
	dBm
	REFSENS + 14dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB
	REFSENS + 35.5 dB

	PInterferer
for band n260
	dBm
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	FInterferer(offset)
	MHz
	≤ -100 & ≥ 100
NOTE 5
	≤ -200 & ≥ 200
NOTE 5
	≤ -400 & ≥ 400
NOTE 5
	≤ -800 & ≥ 800
NOTE 5

	FInterferer
	MHz
	FDL_low + 25
to 
FDL_high - 25
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 100
to 
FDL_high - 100
	FDL_low + 200
to 
FDL_high - 200

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1.TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in Section 7.3.2.5, which are applicable according to different UE power classes.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG pattern OP.1.TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 4:	VOID.
NOTE 5:	The absolute value of the interferer offset FInterferer(offset) shall be further adjusted (CEIL(|FInterferer(offset)|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6: 	FInterferer range values for unwanted modulated interfering signals are interferer centre frequencies. 
NOTE 7:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2.4, with uplink configuration specified in Table 7.3.2.3.1-2.



{Unchanged sections skipped}
[bookmark: _Toc21026829][bookmark: _Toc27744127][bookmark: _Toc36197298][bookmark: _Toc36197990]F.1.3	Measurement of receiver
Table F.1.3-1: Maximum Test System Uncertainty (MTSU) for receiver tests
	Sub clause
	Maximum Test System Uncertainty
	Derivation of MTSU

	7.3.2 Reference sensitivity power level
	PC3
Max Device size ≤ 30 cm
±5.36 dB (FR2a, FR2b, NTC testing)
TBD (FR2c NTC testing)
±5.61 dB (FR2a, FR2b, ETC testing)
TBD (FR2c ETC testing)

PC1
Max Device size ≤ 30 cm
±5.58 dB (FR2a, FR2b, NTC testing)
±5.83 dB (FR2a, FR2b, ETC testing)

PC5
Max Device size ≤ 30 cm
±5.58 dB (FR2a, NTC testing)
± 5.83 dB (FR2a, ETC testing)
	MTSU = 1.00 x MU (from Table B.19-1 in TR 38.903)

	7.3.4 EIS spherical coverage
	PC3
±5.07 dB (Max Device size ≤ 30 cm, FR2a, FR2b)
TBD (Max Device size ≤ 30 cm, FR2c)

PC1
±5.07 dB (Max Device size ≤ 30 cm, FR2a, FR2b)

PC5
±5.07 dB (Max Device size ≤ 30 cm, FR2a)
	MTSU = 1.00 x MU (from Table B.19-2 in TR 38.903)

	7.3A.2.1 Reference sensitivity power level for CA (2DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD
	

	7.3A.2.2 Reference sensitivity power level for CA (3DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD
	

	7.3A.2.3 Reference sensitivity power level for CA (4DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD
	

	7.3A.2.4 Reference sensitivity power level for CA (5DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD
	

	7.3A.2.5 Reference sensitivity power level for CA (6DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD
	

	7.3A.2.6 Reference sensitivity power level for CA (7DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD
	

	7.3A.2.7 Reference sensitivity power level for CA (8DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD 
	

	7.3A.3.1 EIS spherical coverage for CA (2DL CA)
	TBD
	

	7.3A.3.2 EIS spherical coverage for CA (3DL CA)
	TBD
	

	7.3A.3.3 EIS spherical coverage for CA (4DL CA)
	TBD
	

	7.3A.3.4 EIS spherical coverage for CA (5DL CA)
	TBD
	

	7.3A.3.5 EIS spherical coverage for CA (6DL CA)
	TBD
	

	7.3A.3.6 EIS spherical coverage for CA (7DL CA)
	TBD
	

	7.3A.3.7 EIS spherical coverage for CA (8DL CA)
	TBD
	

	7.4 Maximum input level
	TBD
	

	7.4A.1 Maximum input level for CA (2DL CA)
	TBD
	

	7.4A.2 Maximum input level for CA (3DL CA)
	TBD
	

	7.4A.3 Maximum input level for CA (4DL CA)
	TBD
	

	7.4A.4 Maximum input level for CA (5DL CA)
	TBD
	

	7.4A.5 Maximum input level for CA (6DL CA)
	TBD
	

	7.4A.6 Maximum input level for CA (7DL CA)
	TBD
	

	7.4A.7 Maximum input level for CA ((DL CA)
	TBD
	

	7.5 Adjacent channel selectivity
	PC3
±8.08 dB (Max Device size ≤ 30 cm, FR2a, FR2b)
TBD (Max Device size ≤ 30 cm, FR2c)

PC1
±8.31 dB (Max Device size ≤ 30 cm, FR2a, FR2b)

uplink absolute power measurement uncertainty: TBD dB (FR2a & FR2b, NTC testing)

uplink relative power measurement uncertainty: 1.4 dB (FR2a & FR2b, NTC testing)
	MTSU = 1.00 x MU (from Table B.21-1 in TR 38.903)

	7.5A.1 Adjacent channel selectivity for CA (2UL CA)
	TBD
	

	7.5A.2 Adjacent channel selectivity for CA (3UL CA)
	TBD
	

	7.5A.3 Adjacent channel selectivity for CA (4UL CA)
	TBD
	

	7.5A.4 Adjacent channel selectivity for CA (5UL CA)
	TBD
	

	7.5A.5 Adjacent channel selectivity for CA (6UL CA)
	TBD
	

	7.5A.6 Adjacent channel selectivity for CA (7UL CA)
	TBD
	

	7.5A.7 Adjacent channel selectivity for CA (8UL CA)
	TBD
	

	7.6.2 In-band blocking
	Same as 7.5
	

	7.6A.2.1 In-band blocking for CA (2UL CA)
	TBD
	

	7.6A.2.2 In-band blocking for CA (3UL CA)
	TBD
	

	7.6A.2.3 In-band blocking for CA (4UL CA)
	TBD
	

	7.6A.2.4 In-band blocking for CA (5UL CA)
	TBD
	

	7.6A.2.5 In-band blocking for CA (6UL CA)
	TBD
	

	7.6A.2.6 In-band blocking for CA (7UL CA)
	TBD
	

	7.6A.2.7 In-band blocking for CA (8UL CA)
	TBD
	

	7.9 Spurious emissions
	Max Device size ≤ 30 cm
Maximum in-band BW ≤ 400MHz

PC3:
For Band n257, n258, n260, n261:
±5.64dB (6GHz ≤ f < 12.75GHz)
±5.60dB (12.75GHz ≤ f < 23.45GHz)
±6.11dB (23.45GHz ≤ f < 40.8GHz)
±7.65dB (40.8GHz ≤ f < 66GHz)
±7.95 dB (66GHz ≤ f ≤ 80GHz)

PC1:
For Band n257, n258, n260, n261:
±5.63dB (6GHz ≤ f < 12.75GHz)
±5.59dB (12.75GHz ≤ f < 23.45GHz)
±6.10dB (23.45GHz ≤ f < 40.8GHz)
±7.64dB (40.8GHz ≤ f < 66GHz)
±7.95 dB (66GHz ≤ f ≤ 80GHz)
	MTSU = 1.00 x MU (from Table B.25-1 in TR 38.903)

	NOTE 1: FR2a, FR2b and FR2c are specified in Table 5.1-2.
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