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<< Beginning of changes >>
6.3.4.3
Power Control Relative power tolerance




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 larger than 20ms.
6.3.4.3.2
Test applicability

This test applies to all types of NR UE release 15 and forward.

6.3.4.3.3
Minimum conformance requirement

The UE shall meet the requirements specified in Table 6.3.4.3.3-1.

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 the measured PUMAXas defined in sub-clause 6.2.4.

Table 6.3.4.3.3-1: Relative Power Tolerance
	Power step P (Up or down) 

 (dB)
	All combinations of PUSCH and PUCCH transitions (dB)
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames (dB)
	PRACH (dB)

	ΔP < 2
	± 2.0 (NOTE)
	± 2.5
	± 2.0

	2 ≤ ΔP < 3
	± 2.5
	± 3.5
	± 2.5

	3 ≤ ΔP < 4
	± 3.0
	± 4.5
	± 3.0

	4 ≤ ΔP ≤ 10
	± 3.5
	± 5.5
	± 3.5

	10 ≤ ΔP < 15
	± 4.0
	± 7.0
	± 4.0

	15 ≤ ΔP
	± 5.0
	± 8.0
	± 5.0

	NOTE:
For PUSCH to PUSCH transitions with the allocated resource blocks fixed in frequency and no transmission gaps other than those generated by downlink subframes, DwPTS fields or Guard Periods: for a power step ΔP ≤ 1 dB, the relative power tolerance for transmission is ± 0.7 dB.


The normative reference for this requirement is TS 38.101-1 [2] 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, 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 6.3.4.3.4.1-1 and table 6.3.4.3.4.1-2. 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 6.3.4.3.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.3.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low Range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid and Highest

	Test SCS as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest and Highest

	Test Parameters

	Ch BW
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB Allocation
	Modulation
	RB allocation (NOTE 1)

	5MHz
	N/A for Relative power tolerance test case
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-1

See Table 6.3.4.3.5-2

See Table 6.3.4.3.5-7

	10MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-3
See Table 6.3.4.3.5-4

See Table 6.3.4.3.5-7 

	15MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-3
See Table 6.3.4.3.5-4

See Table 6.3.4.3.5-7

	20MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-3
See Table 6.3.4.3.5-4

See Table 6.3.4.3.5-7

	25MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-3
See Table 6.3.4.3.5-4

See Table 6.3.4.3.5-7

	30MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-3
See Table 6.3.4.3.5-4

See Table 6.3.4.3.5-7

	40MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-3
See Table 6.3.4.3.5-4

See Table 6.3.4.3.5-7

	50MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-3
See Table 6.3.4.3.5-4

See Table 6.3.4.3.5-7

	60MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-5
See Table 6.3.4.3.5-6

See Table 6.3.4.3.5-7

	80MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-5
See Table 6.3.4.3.5-6

See Table 6.3.4.3.5-7

	90MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-5
See Table 6.3.4.3.5-6

See Table 6.3.4.3.5-7

	100MHz
	
	DFT-s-OFDM QPSK
	See Table 6.3.4.3.5-5
See Table 6.3.4.3.5-6

See Table 6.3.4.3.5-7

	   Note 1: The starting resource block shall be RB# 1




1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 for TE diagram and section A.3.2.1 for UE diagram.
2.
The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1, C.2, and uplink signals according to Annex G.0, G.1, G.2, G.3.0.

4.
The UL Reference Measurement Channel is set according to Table 6.3.4.3.4.1-1 and Table 6.3.4.3.4.1-2.

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 according to TS 38.508-1 [5] 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 thru figure 6.3.4.3.4.2-11. 
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Figure 6.3.4.3.4.2-1: FDD ramping up test power patterns
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Figure 6.3.4.3.4.2-2: FDD ramping down test power patterns
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Figure 6.3.4.3.4.2-3: TDD ramping up test power patterns, SCS 15kHz
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Figure 6.3.4.3.4.2-4: TDD ramping up test power patterns, SCS 30kHz
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Figure 6.3.4.3.4.2-5: TDD ramping up test power patterns, SCS 60kHz
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Figure 6.3.4.3.4.2-6: TDD ramping down test power patterns, SCS 15kHz
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Figure 6.3.4.3.4.2-7: TDD ramping down test power patterns, SCS 30kHz
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Figure 6.3.4.3.4.2-8: TDD ramping down test power patterns, SCS 60kHz
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Figure 6.3.4.3.4.2-9: Alternating Test Power patterns, SCS 15kHz
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Figure 6.3.4.3.4.2-10: Alternating Test Power patterns, SCS 30kHz

[image: image11.emf] 

Power   

FDD test patterns   

   0   1                             9 0 1                           9                  slot #   

Power   

T DD test patterns   

      0   1                                                      16 17  18 19                                                        36 37 38 39                                   


Figure 6.3.4.3.4.2-11: 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. Send the appropriate TPC commands for PUSCH to the UE to ensure that the UE transmits PUSCH at -30.3 dBm +/- 2.7 dB 

1.2

Schedule the UE's PUSCH data transmission as described in Figure 6.3.4.3.4.2-1 (FDD pattern A: sub-test is divided in 4/2/1 arbitrary radio frames with 10/20/40 active uplink slots per radio frame for SCS 15kHz/30kHz/60kHz), Figure 6.3.4.3.4.2-3 (TDD, SCS 15kHz, pattern A: sub-test is divided in 20 arbitrary radio frames with 2 active uplink slots per radio frame),  Figure 6.3.4.3.4.2-4 (TDD, SCS 30kHz, pattern A: sub-test is divided in 10 arbitrary radio frames with 4 active uplink slots per radio frames), Figure 6.3.4.3.4.2-5 (TDD, SCS 60kHz, pattern A: sub-test is divided in 5 arbitrary radio frames with 8 active uplink slots per radio frames).Uplink RB allocation as defined in table 6.3.4.3.5-1/6.3.4.3.5-3/ 6.3.4.3.5-5depending on channel bandwidth. On the PDCCH format 0_1 for the scheduling of the PUSCH the SS will transmit a +1dB TPC command. 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.

1.3

Measure the power of PUSCH transmissions to verify the UE relative power control meet test requirements 6.3.4.3.5. For power transients between slots, transient periods of 40us between slots are excluded. For ON/OFF or OFF/ON transients, transient periods of 20 us at the beginning of the slot are excluded.

1.4

Repeat the subtest different pattern B, C to move the RB allocation change at different points in the pattern as described in Table 6.3.4.3.5-1/6.3.4.3.5-3/ 6.3.4.3.5-5to force bigger UE power steps at various points in the power range.

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. Send the appropriate TPC commands for PUSCH to the UE to ensure that the UE transmits PUSCH at 18 dBm +/- 2.7 dB.

2.2.
Schedule the UE's PUSCH data transmission as described in Figure 6.3.4.3.4.2-2 (FDD pattern A: sub-test is divided in 4/2/1 arbitrary radio frames with 10/20/40 active uplink slots per radio frame for SCS 15kHz/30kHz/60kHz), Figure 6.3.4.3.4.2-6 (TDD, SCS 15kHz,  pattern A: sub-test is divided in 20 arbitrary radio frames with 2 active uplink slots per radio frame),  Figure 6.3.4.3.4.2-7 (TDD, SCS 30kHz, pattern A: sub-test is divided in 10 arbitrary radio frames with 4 active uplink slots per radio frames), Figure 6.3.4.3.4.2-8 (TDD, SCS 60kHz, pattern A: sub-test is divided in 5 arbitrary radio frames with 8 active uplink slots per radio frames). Uplink RB allocation as defined in table 6.3.4.3.5-2/6.3.4.3.5-4/ 6.3.4.3.5-6 depending on channel bandwidth. On the PDCCH format 0_1 for the scheduling of the PUSCH the SS will transmit a -1dB TPC command. 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.

2.3.
Measure the power of PUSCH transmissions to verify the UE relative power control meet test requirements 6.3.4.4.5. For power transients between slots, transient periods of 40us between slots are excluded. For ON/OFF or OFF/ON transients, transient periods of 20 us at the beginning of the slot are excluded.

2.4.
Repeat the subtest different pattern B, C to move the RB allocation change at different points in the pattern as described in Table 6.3.4.3.5-2/6.3.4.3.5-4/ 6.3.4.3.5-6 to force bigger UE power steps at various points in the power range.

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. Send the appropriate TPC commands for PUSCH to the UE to ensure that the UE transmits PUSCH at -10 dBm +/- 2.7 dB. 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.
Schedule the UE's PUSCH data transmission as described in Figure 6.3.5.2.4.2-9 for 20 frames, Figure 6.3.5.2.4.2-10 for 10 frames, Figure 6.3.5.2.4.2-11 for5 frames for SCS 15/30/60 kHz respectively with an uplink RB allocation alternating pattern as defined in table 6.3.4.3.5-7 while transmitting 0dB TPC command for PUSCH via the PDCCH.

3.3.
Measure the power of PUSCH transmissions to verify the UE relative power control meet test requirements specified in clause 6.3.4.3.5. For power transients between slot, transient periods of 40us between slots are excluded. For ON/OFF or OFF/ON transients, transient periods of 20 us at the beginning of the slot are excluded.
6.3.4.3.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6.
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 thru 6.3.4.3.5-7.
Table 6.3.4.3.5-1: Test Requirements Relative Power Tolerance for Transmission, channel BW 5MHz, ramp up sub-test

	Test SCS [kHz]
	Sub-test ID
	Applicable slots
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	Slots before RB change
	Fixed = 1
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	15
	1
	RB change
	1RB to 5 RBs
	TPC=+1dB
	7.99
	4dB ≤ ΔP < 10dB
	7.99 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 1
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	1RB to 15 RBs
	TPC=+1dB
	12.76
	10dB ≤ ΔP < 15dB
	12.76 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 15
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 1
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 2 RBs
	TPC=+1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 2
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	
	Slots before RB change
	Fixed = 1
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	1RB to 7 RBs
	TPC=+1dB
	12.46
	10dB ≤ ΔP < 15dB
	12.46 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 7
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots

Note 2:
The starting resource block shall be RB# 1.

Note 3:      TT=0.7dB


Table 6.3.4.3.5-2: Test Requirements Relative Power Tolerance for Transmission, channel BW 5MHz, ramp down sub-test
	Test SCS [kHz]
	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]

	
	
	Slots before RB change
	Fixed = 5
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	5 RBs to 1 RB
	TPC=-1dB
	7.99
	4dB ≤ ΔP < 10dB
	7.99 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	15
	
	Slots before RB change
	Fixed = 15
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	15 RBs to 1 RB
	TPC=-1dB
	12.76
	10dB ≤ ΔP < 15dB
	12.76 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 2
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	2 RBs to 1 RB
	TPC=-1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	
	Slots before RB change
	Fixed = 7
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	7 RBs to 1 RB
	TPC=-1dB
	12.46
	10dB ≤ ΔP < 15dB
	12.46 +/- 4 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots
Note 2:
The starting resource block shall be RB# 1.

Note 3:      TT=0.7dB


Table 6.3.4.3.5-3: Test Requirements Relative Power Tolerance for Transmission, channel BW 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz, 50MHz ramp up sub-test
	Test SCS [kHz]
	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]

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 5 RBs
	TPC=+1dB
	7.99
	4dB ≤ ΔP < 10dB
	7.99 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	15
	2
	RB change
	1RB to 20 RBs
	TPC=+1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 20
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT


	
	3
	RB change
	1RB to 50 RBs
	TPC=+1dB
	17.99
	15dB ≤ ΔP
	17.99 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 50
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 2 RBs
	TPC=+1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 2
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	2
	RB change
	1RB to 10 RBs
	TPC=+1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 10
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	1RB to 22 RBs
	TPC=+1dB
	17.43
	15dB < ΔP
	17.43 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 22
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 5 RBs
	TPC=+1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	60
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	1RB to 9 RBs
	TPC=+1dB
	16.56
	15dB < ΔP
	16.56 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 9
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots, except for TDD SCS 60 kHz which is after 8 active uplink slots.
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots, except for TDD SCS 60 kHz which is after 28 active uplink slots.
Note 2:
The starting resource block shall be RB# 1.

Note 3:      TT=0.7dB


Table 6.3.4.3.5-4: Test Requirements Relative Power Tolerance for Transmission, channel BW 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 40MHz, 50MHz ramp down sub-test
	Test SCS [kHz]
	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]

	
	
	Slots before RB change
	Fixed = 5
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	5 RBs to 1RBs
	TPC=-1dB
	7.99
	4dB ≤ ΔP < 10dB
	7.99 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 20
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	15
	2
	RB change
	20 RBs to 1 RB
	TPC=-1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 50
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	50 RBs to 1 RB
	TPC=-1dB
	17.99
	15dB ≤ ΔP
	17.99 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 2
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	2 RBs to 1 RB
	TPC=-1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT


	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 10
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	2
	RB change
	10 RBs to 1 RB
	TPC=-1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 22
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	22 RBs to 1 RB
	TPC=-1dB
	17.43
	15dB < ΔP
	17.43 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 5
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	5 RBs to 1 RB
	TPC=-1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	60
	
	Slots before RB change
	Fixed = 9
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	9 RBs to 1 RB
	TPC=-1dB
	16.56
	15dB < ΔP
	16.56 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots, except for TDD SCS 60 kHz which is after 8 active uplink slots.
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots, except for TDD SCS 60 kHz which is after 28 active uplink slots.
Note 2:
The starting resource block shall be RB# 1.

Note 3:      TT=0.7dB


Table 6.3.4.3.5-5: Test Requirements Relative Power Tolerance for Transmission, channel BW 60MHz, 80MHz, 90MHz, 100MHz ramp up sub-test
	Test SCS [kHz]
	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]

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 2 RBs
	TPC=+1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 2
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	2
	RB change
	1RB to 6 RBs
	TPC=+1dB
	11.79
	10dB ≤ ΔP < 15dB
	11.79 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 6
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	1RB to 81 RBs
	TPC=+1dB
	23.10
	15dB < ΔP
	23.10 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 81
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	1RB to 5 RBs
	TPC=+1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	60
	
	Slots before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	1RB to 75 RBs
	TPC=+1dB
	25.77
	15dB < ΔP
	25.77 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 75
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots, except for TDD SCS 60 kHz which is after 8 active uplink slots.
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots, except for TDD SCS 60 kHz which is after 28 active uplink slots.
Note 2:
The starting resource block shall be RB# 1.

Note 3:      TT=0.7dB


Table 6.3.4.3.5-6: Test Requirements Relative Power Tolerance for Transmission, channel BW 60MHz, 80MHz, 90MHz, 100MHz ramp down sub-test
	Test SCS [kHz]
	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]

	
	
	Slots before RB change
	Fixed = 2
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	2 RBs to 1 RB
	TPC=-1dB
	7.02
	4dB ≤ ΔP < 10dB
	7.02 +/- 3.5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 6
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	30
	2
	RB change
	6 RBs to 1 RB
	TPC=-1dB
	11.79
	10dB ≤ ΔP < 15dB
	11.79 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 81
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	3
	RB change
	81 RBs to 1 RB
	TPC=-1dB
	23.10
	15dB < ΔP
	23.10 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	
	Slots before RB change
	Fixed = 5
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	1
	RB change
	5 RBs to 1 RB
	TPC=-1dB
	14.01
	10dB ≤ ΔP < 15dB
	14.01 +/- 4 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	60
	
	Slots before RB change
	Fixed = 75
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	
	2
	RB change
	75 RBs to 1 RB
	TPC=-1dB
	25.77
	15dB < ΔP
	25.77 +/- 5 + TT

	
	
	Slots after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/-0.7 + TT

	Note 1:
Position of RB change:
Pattern A the position of RB uplink allocation change is after 10 active uplink slots, except for TDD SCS 60 kHz which is after 8 active uplink slots.
Pattern B the position of RB uplink allocation change is after 20 active uplink slots
Pattern C the position of RB uplink allocation change is after 30 active uplink slots, except for TDD SCS 60 kHz which is after 28 active uplink slots.
Note 2:
The starting resource block shall be RB# 1.

Note 3:      TT=0.7dB


Table 6.3.4.3.5-7: Test Requirements Relative Power Tolerance for Transmission, alternating sub-test
	BW
	Test SCS [kHz]
	Sub-test ID
	Uplink RB allocation
	TPC command
	Expected power step size (Up)
	Power step size range (Up)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	1
	Alternating 1 and 2
	TPC=0dB
	3.01
	3dB ≤ ΔP < 4dB
	3.01 +/- 3 + TT

	
	15
	2
	Alternating 1 and 5
	TPC=0dB
	6.99
	4dB ≤ ΔP < 10dB
	6.99 +/- 3.5 + TT

	5
	
	3
	Alternating 1 and 15
	TPC=0dB
	11.76
	10dB ≤ ΔP < 15dB
	11.76 +/- 4 + TT

	
	
	1
	Alternatting 1 and 2
	TPC=0dB
	6.02
	4dB ≤ ΔP < 10dB
	6.02 +/- 3.5 + TT

	
	30
	2
	Alternating 1 and 7
	TPC=0dB
	11.46
	10dB ≤ ΔP < 15dB
	11.46 +/- 4 + TT

	
	
	1
	Alternating 1 and 2
	TPC=0dB
	3.01
	3dB ≤ ΔP < 4dB
	3.01 +/- 3 + TT

	
	
	2
	Alternating 1 and 5
	TPC=0dB
	6.99
	4dB ≤ ΔP < 10dB
	6.99 +/- 3.5 + TT

	
	15
	3
	Alternating 1 and 20
	TPC=0dB
	13.01
	10dB ≤ ΔP < 15dB
	13.01 +/- 4 + TT

	
	
	4
	Alternating 1 and 50
	TPC=0dB
	16.99
	15dB ≤ ΔP
	16.99 +/- 5 + TT

	
	
	1
	Alternating 1 and 2
	TPC=0dB
	6.02
	4dB ≤ ΔP < 10dB
	6.02 +/- 3.5 + TT

	10,15,20, 25,30,40,50
	30
	2
	Alternating 1 and 10
	TPC=0dB
	13.01
	10dB ≤ ΔP < 15dB
	13.01 +/- 4 + TT

	
	
	3
	Alternating 1 and 22 RBs
	TPC=0dB
	16.43
	15dB < ΔP
	16.43 +/- 5 + TT

	
	
	1
	Alternating 1 and 5
	TPC=0dB
	13.01
	10dB ≤ ΔP < 15dB
	13.01 +/- 4 + TT

	
	60
	2
	Alternating 1 and 9
	TPC=0dB
	15.56
	15dB < ΔP
	15.56 +/- 5 + TT

	
	
	1
	Alternating 1 and 2
	TPC=0dB
	6.02
	4dB ≤ ΔP < 10dB
	6.02 +/- 3.5 + TT

	
	30
	2
	Alternating 1 and 6
	TPC=0dB
	10.79
	10dB ≤ ΔP < 15dB
	10.79 +/- 4 + TT

	
	
	3
	Alternating 1 and 81
	TPC=0dB
	22.10
	15dB < ΔP
	22.10 +/- 5 + TT

	60,80,90,100
	
	1
	Alternating 1 and 2
	TPC=0dB
	9.03
	4dB ≤ ΔP < 10dB
	9.03 +/- 3.5 + TT

	
	60
	2
	Alternating 1 and 5 
	TPC=0dB
	13.01
	10dB ≤ ΔP < 15dB
	13.01 +/- 4 + TT

	
	
	3
	Alternating 1 and 75
	TPC=0dB
	24.77
	15dB < ΔP
	24.77 +/- 5 + TT

	Note 1:
The starting resource block shall be RB# 1.

Note 2:      TT=0.7dB


<< End of changes >>
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