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[bookmark: _Toc524968914][bookmark: _Toc524968908][bookmark: _Toc60825462][bookmark: _Toc36226862][bookmark: _Toc44324147][bookmark: _Toc69306268][bookmark: _Toc60823540][bookmark: _Toc83720739][bookmark: _Toc52990341][bookmark: _Toc69309933][bookmark: _Toc76020256][bookmark: _Toc27478150]<<< START OF CHANGES >>>
[bookmark: _Toc83720675][bookmark: _Toc52990155][bookmark: _Toc60823354][bookmark: _Toc60825276][bookmark: _Toc69309878][bookmark: _Toc44323962][bookmark: _Toc76020193][bookmark: _Toc69306177]6.3D	Output power dynamics for UL MIMO
[bookmark: _Toc76020194][bookmark: _Toc69306178][bookmark: _Toc69309879][bookmark: _Toc60823355][bookmark: _Toc27477985][bookmark: _Toc60825277][bookmark: _Toc36226678][bookmark: _Toc52990156][bookmark: _Toc44323963][bookmark: _Toc83720676]6.3D.1	Minimum output power for UL MIMO
[bookmark: _Toc69306179][bookmark: _Toc36226679][bookmark: _Toc60823356][bookmark: _Toc52990157][bookmark: _Toc27477986][bookmark: _Toc60825278][bookmark: _Toc44323964]6.3D.1.1	Test purpose
To verify the UE's ability to transmit with a UL MIMO broadband output power below the value specified in the test requirement when the power is set to a minimum value.
[bookmark: _Toc52990158][bookmark: _Toc44323965][bookmark: _Toc60823357][bookmark: _Toc36226680][bookmark: _Toc27477987][bookmark: _Toc69306180][bookmark: _Toc60825279]6.3D.1.2	Test applicability
This test case applies to all types of NR Power Class 1.5, Power Class 2 and Power Class 3UE release 15 and forward that support 2-layer codebook based UL MIMO.
[bookmark: _Toc69306181][bookmark: _Toc60825280][bookmark: _Toc52990159][bookmark: _Toc44323966][bookmark: _Toc27477988][bookmark: _Toc36226681][bookmark: _Toc60823358]6.3D.1.3	Minimum conformance requirements
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is defined as the sum of the mean power at each UE antenna connector in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3D.1.3-1.
Table 6.3D.1.3-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	5
	-40
	4.515

	10
	-40
	9.375

	15
	-40
	14.235

	20
	-40
	19.095

	25
	-39
	23.955

	30
	-38.2
	28.815

	35
	-37.6
	33.855

	40
	-37
	38.895

	45
	-36.5
	43.575

	50
	-36
	48.615

	60
	-35.2
	58.35

	70
	-34.6
	68.07

	80
	-34
	78.15

	90
	-33.5
	88.23

	100
	-33
	98.31



The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.1.

[bookmark: _Toc60823359][bookmark: _Toc69306182][bookmark: _Toc60825281][bookmark: _Toc44323967][bookmark: _Toc36226682][bookmark: _Toc52990160][bookmark: _Toc27477989]6.3D.1.4	Test description
[bookmark: _Toc60823360][bookmark: _Toc60825282][bookmark: _Toc44323968][bookmark: _Toc27477990][bookmark: _Toc52990161][bookmark: _Toc69306183][bookmark: _Toc36226683]6.3D.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.1.4.1-1.  The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3D.1.4.1-1: Test Configuration Table 
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	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, Mid range, High range

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for minimum output power 
	Modulation
	RB allocation (NOTE 1)

	1
	test case
	CP-OFDM QPSK
	Outer Full

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



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [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 6.3D.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.3D.1.4.3.

[bookmark: _Toc60825283][bookmark: _Toc27477991][bookmark: _Toc52990162][bookmark: _Toc44323969][bookmark: _Toc36226684][bookmark: _Toc69306184][bookmark: _Toc60823361]6.3D.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3D.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
2.	Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its minimum output power.
3.	Measure the sum of mean power of the UE at each UE antenna connector in the associated measurement channel bandwidth specified in Table 6.3D.1.5-1 for the specific channel bandwidth under test. The period of measurement shall be at least the continuous duration of 1ms over all active uplink slots and in the uplink symbols. For TDD, only slots consisting of only UL symbols are under test.
[bookmark: _Toc36226685][bookmark: _Toc52990163][bookmark: _Toc27477992][bookmark: _Toc60825284][bookmark: _Toc44323970][bookmark: _Toc69306185][bookmark: _Toc60823362]6.3D.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.
[bookmark: _Toc36226686][bookmark: _Toc52990164][bookmark: _Toc60823363][bookmark: _Toc69306186][bookmark: _Toc60825285][bookmark: _Toc27477993][bookmark: _Toc44323971]6.3D.1.5	Test requirement
The minimum output power, derived in step 3 shall not exceed the values specified in Table 6.3D.1.5-1.
Table 6.3D.1.5-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	5
	-40+TT
	4.515

	10
	-40+TT
	9.375

	15
	-40+TT
	14.235

	20
	-40+TT
	19.095

	25
	-39+TT
	23.955

	30
	-38.2+TT
	28.815

	35
	-37.6+TT
	33.855

	40
	-37+TT
	38.895

	45
	-36.5+TT
	43.575

	50
	-36+TT
	48.615

	60
	-35.2+TT
	58.35

	70
	-34.6+TT
	68.07+TT

	80
	-34+TT
	78.15

	90
	-33.5+TT
	88.23

	100
	-33+TT
	98.31

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.3D.1.5-2



Table 6.3D.1.5-2: Test Tolerance (Minimum output power)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	1.0 dB
	1.3 dB

	40MHz < BW ≤ 100MHz
	1.3 dB
	1.3 dB


[bookmark: _Toc83720677][bookmark: _Toc44323972][bookmark: _Toc36226687][bookmark: _Toc76020195][bookmark: _Toc52990165][bookmark: _Toc27477994][bookmark: _Toc60825286][bookmark: _Toc60823364][bookmark: _Toc69309880][bookmark: _Toc69306187]6.3D.1_1	Minimum output power for SUL with UL MIMO
6.3D.1_1.1	Test purpose
Same test purpose as in clause 6.3D.1.1.
6.3D.1_1.2	Test applicability
This test applies to all types of NR UE release 17 and forward that support SUL and UL MIMO operating on the SUL bands.
6.3D.1_1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 6.3D.1.3.
6.3D.1_1.4	Test description
6.3D.1_1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.1_1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3D.1_1.4.1-1: Test Configuration Table 
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	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, Mid range, High range for SUL carrier
Mid range for non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier 
[bookmark: OLE_LINK58]Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.5C-1
	15kHz for SUL carrier and Lowest supported SCS for Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 2)

	1
	
	
	CP-OFDM QPSK
	Outer Full

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.5 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [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 and G.3.0 with consideration of supplementary uplink physical channels.
4.	The UL Reference Measurement Channel is set according to Table 6.3D.1_1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.3D.1_1.4.3.
6.3D.1_1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table  6.3D.1_1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
2.	Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step to ensure that the UE transmits at its minimum output power.
3.	Measure the sum of mean power of the UE at each UE antenna connector in the associated measurement channel bandwidth specified in Table 6.3D.1_1.5-1 for the specific channel bandwidth under test. The period of measurement shall be at least the continuous duration of 1ms over all active uplink slots and in the uplink symbols.
[bookmark: _Toc60823245][bookmark: _Toc69306064][bookmark: _Toc36226609][bookmark: _Toc27477916][bookmark: _Toc52990049][bookmark: _Toc60825167][bookmark: _Toc44323866]6.3D.1_1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM), Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, and Table 4.6.3-182 with the condition 2TX_UL_MIMO.
6.3D.1_1.5	Test requirement
The minimum output power, derived in step 3 shall not exceed the values specified in Table 6.3D.1_1.5-1.
Table 6.3D.1_1.5-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	5
	-40+TT
	4.515

	10
	-40+TT
	9.375

	15
	-40+TT
	14.235

	20
	-40+TT
	19.095

	25
	-39+TT
	23.955

	30
	-38.2+TT
	28.815

	35
	-37.6+TT
	33.855

	40
	-37+TT
	38.895

	45
	-36.5+TT
	43.575

	50
	-36+TT
	48.615

	60
	-35.2+TT
	58.35

	70
	-34.6+TT
	68.07+TT

	80
	-34+TT
	78.15

	90
	-33.5+TT
	88.23

	100
	-33+TT
	98.31

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.3D.1_1.5-2



Table 6.3D.1_1.5-2: Test Tolerance (Minimum output power)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	1.0 dB
	1.3 dB

	40MHz < BW ≤ 100MHz
	1.3 dB
	1.3 dB



6.3D.2	Transmit OFF power for UL MIMO
[bookmark: _Toc60825287][bookmark: _Toc52990166][bookmark: _Toc36226688][bookmark: _Toc44323973][bookmark: _Toc69306188][bookmark: _Toc27477995][bookmark: _Toc60823365]6.3D.2.1	Test purpose
To verify that the UE transmit OFF power for UL MIMO is lower than the value specified in the test requirement.
An excess Transmit OFF power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell coverage area for other UEs.
[bookmark: _Toc60825288][bookmark: _Toc27477996][bookmark: _Toc36226689][bookmark: _Toc69306189][bookmark: _Toc52990167][bookmark: _Toc60823366][bookmark: _Toc44323974]6.3D.2.2	Test applicability
The requirements of this test apply in test cases 6.3D.3 Transmit ON/OFF time mask for UL MIMO to all types of NR Power Class 1.5, Power Class 2 and Power Class 3 UE release 15 and forward that support 2-layer codebook based UL MIMO.
[bookmark: _Toc27477997][bookmark: _Toc36226690][bookmark: _Toc60825289][bookmark: _Toc52990168][bookmark: _Toc69306190][bookmark: _Toc60823367][bookmark: _Toc44323975]6.3D.2.3	Minimum conformance requirements
The transmit OFF power is defined as the mean power at each transmit connector in a duration of at least one sub-frame (1ms) excluding any transient periods.
The transmit OFF power at each transmit connector shall not exceed the values specified in Table 6.3D.2.3-1.
Table 6.3D.2.3-1: Transmit OFF power
	Channel bandwidth
	(MHz)
	5,10,15,20,25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Transmit OFF power
	(dBm)
	-50

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000



The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.2.
[bookmark: _Toc27477998][bookmark: _Toc60823368][bookmark: _Toc52990169][bookmark: _Toc36226691][bookmark: _Toc60825290][bookmark: _Toc69306191][bookmark: _Toc44323976]6.3D.2.4	Test description
This test is covered by clause 6.3D.3 Transmit ON/OFF time mask for UL MIMO.
[bookmark: _Toc69306192][bookmark: _Toc52990170][bookmark: _Toc44323977][bookmark: _Toc60823369][bookmark: _Toc60825291][bookmark: _Toc36226692][bookmark: _Toc27477999]6.3D.2.5	Test requirement
The requirement for the transmit OFF power at each transmit antenna connector shall not exceed the values specified in Table 6.3D.2.5-1.
Table 6.3D.2.5-1: Transmit OFF power
	Channel bandwidth
(MHz)
	Transmit OFF power
(dBm)
	Measurement bandwidth
(MHz)

	5
	-50+TT
	4.515

	10
	-50+TT
	9.375

	15
	-50+TT
	14.235

	20
	-50+TT
	19.095

	25
	-50+TT
	23.955

	30
	-50+TT
	28.815

	35
	-50+TT
	33.855

	40
	-50+TT
	38.895

	45
	-50+TT
	43.575

	50
	-50+TT
	48.615

	60
	-50+TT
	58.35

	70
	-50+TT
	68.07

	80
	-50+TT
	78.15

	90
	-50+TT
	88.23

	100
	-50+TT
	98.31

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.3D.2.5-2



Table 6.3D.2.5-2: Test Tolerance (Transmit OFF power)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.5 dB
	1.8 dB

	40MHz < BW ≤ 100MHz
	1.7 dB
	1.8 dB



[bookmark: _Toc83720678][bookmark: _Toc76020196][bookmark: _Toc27478000][bookmark: _Toc69309881][bookmark: _Toc52990171][bookmark: _Toc69306193][bookmark: _Toc44323978][bookmark: _Toc60823370][bookmark: _Toc36226693][bookmark: _Toc60825292]6.3D.2_1	Transmit OFF power for SUL with UL MIMO
6.3D.2_1.1	Test purpose
Same test purpose as in clause 6.3D.2.1.
6.3D.2_1.2	Test applicability
This test applies to all types of NR UE release 17 and forward that support SUL and UL MIMO operating on the SUL bands.
6.3D.2_1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 6.3D.2.3.
[bookmark: _Toc60825164][bookmark: _Toc36226606][bookmark: _Toc52990046][bookmark: _Toc60823242][bookmark: _Toc44323863][bookmark: _Toc27477913][bookmark: _Toc69306061]6.3D.2_1.4	Test description
This test is covered by clause 6.3D.3_1 Transmit ON/OFF time mask for SUL with UL MIMO.
6.3D.2_1.5	Test requirement
The requirement for the transmit OFF power at each transmit antenna connector shall not exceed the values specified in Table 6.3D.2_1.5-1.
Table 6.3D.2_1.5-1: Transmit OFF power
	Channel bandwidth
(MHz)
	Transmit OFF power
(dBm)
	Measurement bandwidth
(MHz)

	5
	-50+TT
	4.515

	10
	-50+TT
	9.375

	15
	-50+TT
	14.235

	20
	-50+TT
	19.095

	25
	-50+TT
	23.955

	30
	-50+TT
	28.815

	35
	-50+TT
	33.855

	40
	-50+TT
	38.895

	45
	-50+TT
	43.575

	50
	-50+TT
	48.615

	60
	-50+TT
	58.35

	70
	-50+TT
	68.07

	80
	-50+TT
	78.15

	90
	-50+TT
	88.23

	100
	-50+TT
	98.31

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.3D.2_1.5-2



Table 6.3D.2_1.5-2: Test Tolerance (Transmit OFF power)
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.5 dB
	1.8 dB

	40MHz < BW ≤ 100MHz
	1.7 dB
	1.8 dB



6.3D.3	Transmit ON/OFF time mask for UL MIMO
[bookmark: _Toc44323979][bookmark: _Toc60825293][bookmark: _Toc52990172][bookmark: _Toc36226694][bookmark: _Toc60823371][bookmark: _Toc69306194][bookmark: _Toc27478001]6.3D.3.1	Test purpose
To verify that the general ON/OFF time mask for UL MIMO meets the requirements given in 6.3D.3.5
The transmit power time mask for transmit ON/OFF defines the transient period(s) allowed between transmit OFF power as defined in sub-clause 6.3D.2 and transmit ON power symbols (transmit ON/OFF)
Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.
[bookmark: _Toc60825294][bookmark: _Toc52990173][bookmark: _Toc36226695][bookmark: _Toc69306195][bookmark: _Toc44323980][bookmark: _Toc27478002][bookmark: _Toc60823372]6.3D.3.2	Test applicability
This test case applies to all types of NR Power Class 1.5, Power Class 2 and Power Class 3 UE release 15 and forward that support 2-layer codebook based UL MIMO.
[bookmark: _Toc69306196][bookmark: _Toc27478003][bookmark: _Toc44323981][bookmark: _Toc60823373][bookmark: _Toc60825295][bookmark: _Toc52990174][bookmark: _Toc36226696]6.3D.3.3	Minimum conformance requirements
For UE supporting UL MIMO, the ON/OFF time mask requirements in subclause 6.3.3.2.3 apply to each transmit antenna connector.
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the general ON/OFF time mask requirements specified in subclause 6.3.3.2.3 apply to each transmit antenna connector with the UL MIMO configurations specified in Table 6.3D.3.3-1.
Table 6.3D.3.3-1: UL MIMO configuration in closed-loop spatial multiplexing scheme
	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0



The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.3

[bookmark: _Toc60823374][bookmark: _Toc36226697][bookmark: _Toc69306197][bookmark: _Toc52990175][bookmark: _Toc60825296][bookmark: _Toc44323982][bookmark: _Toc27478004]6.3D.3.4	Test description
[bookmark: _Toc27478005][bookmark: _Toc44323983][bookmark: _Toc36226698][bookmark: _Toc52990176][bookmark: _Toc60823375][bookmark: _Toc60825297][bookmark: _Toc69306198]6.3D.3.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexe A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3D.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	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, Mid range, High range

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

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

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for minimum output power 
	Modulation
	RB allocation (NOTE 1)

	1
	test case
	CP-OFDM QPSK
	Inner Full

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



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [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 6.3D.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 [5] clause 4.5. Message contents are defined in clause 6.3D.3.4.3.

[bookmark: _Toc60823376][bookmark: _Toc52990177][bookmark: _Toc69306199][bookmark: _Toc27478006][bookmark: _Toc60825298][bookmark: _Toc44323984][bookmark: _Toc36226699]6.3D.3.4.2	Test procedure
1.	SS sends uplink scheduling information via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3D.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 UL assignment is such that the UE transmits on slots 8 for15kHz SCS, on slots 8 and 18 for 30kHz SCS and on slots 17 and 37 for 60kHz SCS. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
2.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.
3.	On power sub test:
3.1.	Measure the sum output power at two transmit antenna connectors of the UE PUSCH transmission during one slot.
4.	OFF power sub test:
4.1.	Measure the UE transmission OFF power at each antenna connectors during the slot prior to the PUSCH transmission, excluding a transient period of 10 µs at the end of the slot.
4.2.	Measure the UE transmission OFF power at each antenna connectors during the slot following the PUSCH transmission, excluding a transient period of 10 µs at the beginning of the slot.
[bookmark: _Toc36226700][bookmark: _Toc27478007][bookmark: _Toc60823377][bookmark: _Toc60825299][bookmark: _Toc69306200][bookmark: _Toc52990178][bookmark: _Toc44323985]6.3D.3.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO and following exceptions.
Table 6.3D.3.4.3-1: Void
Table 6.3D.3.4.3-2: TDD-UL-DL-Config
	Derivation Path: TS 38.508-1[5], Table 4.6.3-192

	Information Element
	Value/remark
	Comment
	Condition

	TDD-UL-DL-ConfigCommon ::= SEQUENCE {
	
	
	

	  referenceSubcarrierSpacing
	SubcarrierSpacing
	
	

	  pattern1 SEQUENCE {
	
	
	

	    dl-UL-TransmissionPeriodicity
	ms5
	
	FR1

	
	ms10
	
	FR1_15kHz

	    nrofDownlinkSlots
	6
	
	FR1_15kHz

	
	6
	
	FR1_30kHz

	
	14
	
	FR1_60kHz

	    nrofDownlinkSymbols
	10
	
	FR1_15kHz

	
	6
	
	FR1_30kHz

	
	12
	
	FR1_60kHz

	    nrofUplinkSlots
	3
	
	FR1_15kHz,FR1_30kHz

	
	4
	
	FR1_60kHz

	    nrofUplinkSymbols
	4
	
	FR1_30kHz

	
	2
	
	FR1_15kHz,

	
	8
	
	FR1_60kHz

	
	
	
	

	  }
	
	
	

	  pattern2
	Not present
	
	

	}
	
	
	



Table 6.3D.3.4.3-3: PUSCH-TimeDomainResourceAllocationList
	Derivation Path: TS 38.508-1[5], Table 4.6.3-122

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-TimeDomainResourceAllocationList ::= SEQUENCE (SIZE(1..maxNrofUL-Allocations)) OF { 
	2 entries
	
	

	  PUSCH-TimeDomainResourceAllocation[1] SEQUENCE  {
	
	
	

	    k2
	4
	
	FR1_15kHz,FR1_30kHz

	
	6
	
	FR1_60kHz

	    mappingType
	typeA
	
	

	  startSymbolAndLength
	27
	Start symbol(S)=0, Length(L)=14
	

	  }
	
	
	

	  PUSCH-TimeDomainResourceAllocation[2] SEQUENCE  {
	
	addressed by Msg3 PUSCH time resource allocation field of the Random Access Response acc. to TS 38.213 [22] Table 8.2-1.
	

	    k2
	2
	K2+ Δ=4 acc. to TS 38.214 [21] Table 6.1.2.1.1-5
(NOTE 1)
	FR1_15kHz

	
	6
	K2+ Δ=9 acc. to TS 38.214 [21] Table 6.1.2.1.1-5
(NOTE 1)
	FR1_30kHz

	    mappingType
	typeA
	
	

	    startSymbolAndLength
	27
	Start symbol(S)=0, Length(L)=14
	

	  }
	
	
	

	}
	
	
	

	NOTE 1:	Values are chosen so that first slot of a TDD-UL-DL slot configuration period can be used for the Random Access Response and the last slot (of the same or another period) for the corresponding Msg3.



	Condition
	Explanation

	FR1_15kHz
	FR1 is used under the test. SCS is set to 15kHz.

	FR1_30kHz
	FR1 is used under the test. SCS is set to 30kHz.

	FR1_60kHz
	FR1 is used under the test. SCS is set to 60kHz.



Table 6.3D.3.4.3-4: Void

[bookmark: OLE_LINK11]Table 6.3D.3.4.3-5: P-Max
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-89

	Information Element
	Value/remark
	Comment
	Condition

	P-Max
	23
	
	[bookmark: OLE_LINK18][bookmark: OLE_LINK17]Power class 2 or power class 1.5




[bookmark: _Toc60825300][bookmark: _Toc44323986][bookmark: _Toc27478008][bookmark: _Toc36226701][bookmark: _Toc60823378][bookmark: _Toc69306201][bookmark: _Toc52990179]6.3D.3.5	Test requirement
The requirement for the power measured in steps 2, 3 and 4 of the test procedure shall not exceed the values specified in Table 6.3D.3.5-1.
Table 6.3D.3.5-1: General ON/OFF time mask
	
	Channel bandwidth / minimum output power / measurement bandwidth

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	Transmit OFF power
	≤ -50+TT dBm

	Transmission OFF Measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	28.815
	38.895
	43.575
	48.615
	58.35
	68.07
	78.15
	88.23
	98.31

	Transmit ON power
	Same as test ID 1 in Table 6.2D.2.5-1

	NOTE 1:	TT for each frequency and channel bandwidth of OFF power is specified in Table 6.3D.3.2.5-2
NOTE 2:	TT for each frequency and channel bandwidth of ON power is specified in Table 6.2D.1.5-2


Table 6.3D.3.5-1: General ON/OFF time mask
	
	Channel bandwidth / minimum output power / measurement bandwidth

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	Transmit OFF power
	≤ -50+TT dBm

	Transmission OFF Measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	28.815
	33.855
	38.895
	43.575
	48.615
	58.35
	68.07
	78.15
	88.23
	98.31

	Transmit ON power
	Same as test ID 1 in Table 6.2D.2.5-1

	NOTE 1:	TT for each frequency and channel bandwidth of OFF power is specified in Table 6.3D.3.2.5-2
NOTE 2:	TT for each frequency and channel bandwidth of ON power is specified in Table 6.2D.1.5-2



Table 6.3D.3.5-2: Test Tolerance for OFF power
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.5 dB
	1.8 dB

	40MHz < BW ≤ 100MHz
	1.7 dB
	1.8 dB



Table 6.3D.3.5-3: Void

6.3D.3_1	Transmit ON/OFF time mask for SUL with UL MIMO
[bookmark: _Toc44323860][bookmark: _Toc27477910][bookmark: _Toc36226603][bookmark: _Toc52990043][bookmark: _Toc60823239][bookmark: _Toc60825161][bookmark: _Toc69306058]6.3D.3_1.1	Test purpose
Same test purpose as in clause 6.3D.3.1.
[bookmark: _Toc44323861][bookmark: _Toc69306059][bookmark: _Toc27477911][bookmark: _Toc36226604][bookmark: _Toc60823240][bookmark: _Toc60825162][bookmark: _Toc52990044]6.3D.3_1.2	Test applicability
This test applies to all types of NR UE release 17 and forward that support SUL and UL MIMO operating on the SUL bands.
6.3D.3_1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 6.3D.3.3.
6.3D.3_1.4	Test description
[bookmark: _Toc27477914][bookmark: _Toc60825165][bookmark: _Toc52990047][bookmark: _Toc36226607][bookmark: _Toc44323864][bookmark: _Toc60823243][bookmark: _Toc69306062]6.3D.3_1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.3_1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3D.3_1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	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, Mid range, High range for SUL carrier
Mid range for Non-SUL carrier

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for SUL carrier 
Lowest for Non-SUL carrier

	Test SCS as specified in Table 5.5C-1
	15kHz for SUL carrier and Lowest supported SCS for Non-SUL carrier

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	N/A
	N/A
	Modulation
	RB allocation (NOTE 2)

	1
	
	
	CP-OFDM QPSK
	Inner Full

	NOTE 1:	Test Channel Bandwidths are checked separately for each SUL band combination, the applicable channel bandwidths are specified in Table 5.5C-1.
NOTE 2:	The specific configuration of each RB allocation is defined in Table 6.1-1.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.5 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [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 and G.3.0 with consideration of supplementary uplink physical channels.
4.	The UL Reference Measurement Channel is set according to Table 6.3D.3_1.4.1-1
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.3D.3_1.4.3.
6.3D.3_1.4.2	Test procedure
1.	SS sends uplink scheduling information via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.3D.3_1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The UL assignment is such that the UE transmits on slots 8 for15kHz SCS, on slots 8 and 18 for 30kHz SCS and on slots 17 and 37 for 60kHz SCS. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
2.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.
3.	On power sub test:
3.1.	Measure the sum output power at two transmit antenna connectors of the UE PUSCH transmission during one slot.
4.	OFF power sub test:
4.1.	Measure the UE transmission OFF power at each antenna connectors during the slot prior to the PUSCH transmission, excluding a transient period of 10 µs at the end of the slot.
4.2.	Measure the UE transmission OFF power at each antenna connectors during the slot following the PUSCH transmission, excluding a transient period of 10 µs at the beginning of the slot.
6.3D.3_1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.3.6.1.1.2 ensuring UL/SUL indicator in Table 4.3.6.1.1.2-1 with condition SUL, subclause 4.6 ensuring Table 4.6.1-28 with condition SUL AND (RF OR RRM), Tables 4.6.3-14 with condition SUL_SUL for SUL carrier, Table 4.6.3-167 with condition PUSCH_PUCCH_ON_SUL, and Table 4.6.3-182 with the condition 2TX_UL_MIMO and following exception.
Table 6.3D.3_1.4.3-1: TDD-UL-DL-Config
	Derivation Path: TS 38.508-1[5], Table 4.6.3-192

	Information Element
	Value/remark
	Comment
	Condition

	TDD-UL-DL-ConfigCommon ::= SEQUENCE {
	
	
	

	  referenceSubcarrierSpacing
	SubcarrierSpacing
	
	

	  pattern1 SEQUENCE {
	
	
	

	    dl-UL-TransmissionPeriodicity
	ms5
	
	FR1

	
	ms10
	
	FR1_15kHz

	    nrofDownlinkSlots
	6
	
	FR1_15kHz

	
	6
	
	FR1_30kHz

	
	14
	
	FR1_60kHz

	    nrofDownlinkSymbols
	10
	
	FR1_15kHz

	
	6
	
	FR1_30kHz

	
	12
	
	FR1_60kHz

	    nrofUplinkSlots
	3
	
	FR1_15kHz,FR1_30kHz

	
	4
	
	FR1_60kHz

	    nrofUplinkSymbols
	4
	
	FR1_30kHz

	
	2
	
	FR1_15kHz,

	
	8
	
	FR1_60kHz

	
	
	
	

	  }
	
	
	

	  pattern2
	Not present
	
	

	}
	
	
	



Table 6.3D.3_1.4.3-2: PUSCH-TimeDomainResourceAllocationList
	Derivation Path: TS 38.508-1[5], Table 4.6.3-122

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-TimeDomainResourceAllocationList ::= SEQUENCE (SIZE(1..maxNrofUL-Allocations)) OF { 
	2 entries
	
	

	  PUSCH-TimeDomainResourceAllocation[1] SEQUENCE  {
	
	
	

	    k2
	4
	
	FR1_15kHz,FR1_30kHz

	
	6
	
	FR1_60kHz

	    mappingType
	typeA
	
	

	  startSymbolAndLength
	27
	Start symbol(S)=0, Length(L)=14
	

	  }
	
	
	

	  PUSCH-TimeDomainResourceAllocation[2] SEQUENCE  {
	
	addressed by Msg3 PUSCH time resource allocation field of the Random Access Response acc. to TS 38.213 [22] Table 8.2-1.
	

	    k2
	2
	K2+ Δ=4 acc. to TS 38.214 [21] Table 6.1.2.1.1-5
(NOTE 1)
	FR1_15kHz

	
	6
	K2+ Δ=9 acc. to TS 38.214 [21] Table 6.1.2.1.1-5
(NOTE 1)
	FR1_30kHz

	    mappingType
	typeA
	
	

	    startSymbolAndLength
	27
	Start symbol(S)=0, Length(L)=14
	

	  }
	
	
	

	}
	
	
	

	NOTE 1:	Values are chosen so that first slot of a TDD-UL-DL slot configuration period can be used for the Random Access Response and the last slot (of the same or another period) for the corresponding Msg3.



	Condition
	Explanation

	FR1_15kHz
	FR1 is used under the test. SCS is set to 15kHz.

	FR1_30kHz
	FR1 is used under the test. SCS is set to 30kHz.

	FR1_60kHz
	FR1 is used under the test. SCS is set to 60kHz.



Table 6.3D.3_1.4.3-3: P-Max
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-89

	Information Element
	Value/remark
	Comment
	Condition

	P-Max
	23
	
	




6.3D.3_1.5	Test requirement
The requirement for the power measured in steps 2, 3 and 4 of the test procedure shall not exceed the values specified in Table 6.3D.3.5-1.
Table 6.3D.3_1.5-1: General ON/OFF time mask
	
	Channel bandwidth / minimum output power / measurement bandwidth

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	Transmit OFF power
	≤ -50+TT dBm

	Transmission OFF Measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	28.815
	38.895
	43.575
	48.615
	58.35
	68.07
	78.15
	88.23
	98.31

	Transmit ON power
	Same as test ID 1 in Table 6.2D.2.5-1

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.3D.3_1.5-2



	
	
	

	
	

	

	

	

	

	

	
	

	

	

	

	

	

	

	


	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

	
	

	
	Channel bandwidth / minimum output power / measurement bandwidth

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	Transmit OFF power
	≤ -50+TT dBm

	Transmission OFF Measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	28.815
	33.855
	38.895
	43.575
	48.615
	58.35
	68.07
	78.15
	88.23
	98.31

	Transmit ON power
	Same as test ID 1 in Table 6.2D.2.5-1

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.3D.3_1.5-2



Table 6.3D.3_1.5-2: Test Tolerance for OFF power
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	1.5 dB
	1.8 dB

	40MHz < BW ≤ 100MHz
	1.7 dB
	1.8 dB




[bookmark: _Toc83720679][bookmark: _Toc69306202][bookmark: _Toc69309882][bookmark: _Toc36226702][bookmark: _Toc60825301][bookmark: _Toc76020197][bookmark: _Toc52990180][bookmark: _Toc27478009][bookmark: _Toc60823379][bookmark: _Toc44323987]6.3D.4	Power control for UL MIMO
[bookmark: _Toc83720680][bookmark: _Toc69309883][bookmark: _Toc44323988][bookmark: _Toc60823380][bookmark: _Toc69306203][bookmark: _Toc36226703][bookmark: _Toc60825302][bookmark: _Toc76020198][bookmark: _Toc52990181][bookmark: _Toc27478010]6.3D.4.1	Absolute power tolerance for UL MIMO
[bookmark: _Toc44323989][bookmark: _Toc36226704][bookmark: _Toc27478011][bookmark: _Toc52990182][bookmark: _Toc60823381][bookmark: _Toc60825303][bookmark: _Toc69306204]6.3D.4.1.1	Test purpose
To verify the ability of the UE transmitter for UL MIMO to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than 20ms.
[bookmark: _Toc69306205][bookmark: _Toc52990183][bookmark: _Toc60825304][bookmark: _Toc27478012][bookmark: _Toc44323990][bookmark: _Toc60823382][bookmark: _Toc36226705]6.3D.4.1.2	Test applicability
This test case applies to all types of NR Power Class 1.5, Power Class 2 and Power Class 3 UE release 15 and forward that support 2-layer codebook based UL MIMO.
[bookmark: _Toc36226706][bookmark: _Toc60825305][bookmark: _Toc27478013][bookmark: _Toc52990184][bookmark: _Toc69306206][bookmark: _Toc60823383][bookmark: _Toc44323991]6.3D.4.1.3	Minimum conformance requirements
For UE supporting UL MIMO, the power control tolerance applies to the sum of output power at each transmit antenna connector.
The power control requirements specified in subclause 6.3.4.2 apply to UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme. The requirements shall be met with UL MIMO configurations described in Table 6.3D.4.1.3-1
Table 6.3D.4.1.3-1: UL MIMO configuration in closed-loop spatial multiplexing scheme
	Transmission scheme
	DCI format
	Codebook Index

	Codebook based uplink
	DCI format 0_1
	Codebook index 0



The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.4.
[bookmark: _Toc69306207][bookmark: _Toc60825306][bookmark: _Toc60823384][bookmark: _Toc44323992][bookmark: _Toc27478014][bookmark: _Toc36226707][bookmark: _Toc52990185]6.3D.4.1.4	Test description
6.3D.4.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.4.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3D.4.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range

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

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

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB Allocation
	Modulation
	RB allocation (NOTE 1)

	1
	N/A for Absolute power tolerance test case
	CP-OFDM QPSK
	Outer_Full

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



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [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 6.3D.4.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.3D.4.1.4.3. Note that PDCCH DCI format 0_1 sent after resetting uplink power with RRC Connection Reconfiguration, should have TPC command 0dB.
6.3D.4.1.4.2	Test procedure
Same test procedure as clause 6.3.4.2.4.2 with following exceptions.
The power of UE PUSCH first transmissions should be measured as the sum power at each antenna connector.
6.3D.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO and following exceptions.
Table 6.3D.4.1.4.3-1: UplinkPowerControlCommon: Test point 1
	Derivation Path: TS 38.508-1 [5] subclause 4.6.3 Table 4.6.3-119 PUSCH-ConfigCommon

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-114
	Test point 1 to verify a UE relative low initial power transmission
	

	}
	
	
	



Table 6.3D.4.1.4.3-2: UplinkPowerControlCommon: Test point 2
	Derivation Path: TS 38.508-1 [5] subclause 4.6.3 Table 4.6.3-119 PUSCH-ConfigCommon

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-100
	Test point 2 to verify a UE relative high initial power transmission
	

	}
	
	
	



Table 6.3D.4.1.4.3-3: ServingCellConfigCommon
	Derivation Path: 38.508-1[5], Table 4.6.3-168

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  ss-PBCH-BlockPower
	18
	
	SCS_15kHz

	
	21
	
	SCS_30kHz

	}
	
	
	



	Condition
	Explanation

	SCS_15kHz
	SCS=15kHz for SS/PBCH block

	SCS_30kHz
	SCS=30kHz for SS/PBCH block




[bookmark: _Toc36226708][bookmark: _Toc69306208][bookmark: _Toc44323993][bookmark: _Toc27478015][bookmark: _Toc60823385][bookmark: _Toc52990186][bookmark: _Toc60825307]6.3D.4.1.5	Test requirement
The requirement for the power measured in step (2) of the test procedure is not to exceed the values specified in Table 6.3D.4.1.5-1 and 6.3D.4.1.5-2.
Table 6.3D.4.1.5-1: Absolute power tolerance: test point 1
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

	

	

	　
	Channel bandwidth / expected output power (dBm)

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	Expected Measured power 
	SCS15
	-17.6
	-14.4
	-12.6
	-11.3
	-10.4
	-9.6
	-8.9
	-8.3
	-7.8
	-7.3
	N/A
	N/A
	N/A
	N/A
	N/A

	
	SCS30
	-18.2
	-14.8
	-12.8
	-11.5
	-10.5
	-9.7
	-9
	-8.3
	-7.9
	-7.4
	-6.5
	-5.8
	-5.2
	-4.7
	-4.2

	
	SCS60
	　
	-15.2
	-13
	-11.8
	-10.7
	-9.8
	-9.1
	-8.5
	-8
	-7.5
	-6.6
	-5.9
	-5.3
	-4.8
	-4.3

	Power tolerance
	± (9+TT)dB

	Note 1:	The lower power limit shall not exceed the minimum output power requirements defined in sub-clause 6.3.2.3
Note 2:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3.4.2.5-3.



Table 6.3D.4.1.5-2: Absolute power tolerance: test point 2
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	

	

	

	　
	Channel bandwidth / expected output power (dBm)

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	Expected Measured power 
	SCS15
	-3.6
	0.4
	1.4
	2.7
	3.6
	4.4
	5.1
	5.7
	6.2
	6.7
	N/A
	N/A
	N/A
	N/A
	N/A

	
	SCS30
	-4.2
	-0.8
	1.2
	2.5
	3.5
	4.3
	5
	5.7
	6.2
	6.6
	7.5
	8.2
	8.8
	9.3
	9.8

	
	SCS60
	N/A
	-1.2
	1
	2.2
	3.3
	4.2
	4.9
	5.5
	6
	6.5
	7.4
	8.1
	8.7
	9.2
	9.7

	Power tolerance
	± (9+TT)dB

	Note 1:	The higher power limit shall not exceed the maximum output power requirements defined in sub-clause 6.2.1.3
Note 2:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3.4.2.5-3.



Table 6.3D.4.1.5-3: Test Tolerance
	[bookmark: _Hlk16755419]
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	[bookmark: _Hlk16720017]BW ≤ 40MHz
	1.0 dB
	1.4 dB

	40MHz < BW ≤ 100MHz
	1.4 dB
	1.4 dB



[bookmark: _Toc69309884][bookmark: _Toc52990187][bookmark: _Toc60823386][bookmark: _Toc76020199][bookmark: _Toc83720681][bookmark: _Toc44323994][bookmark: _Toc69306209][bookmark: _Toc60825308][bookmark: _Toc27478016][bookmark: _Toc36226709]6.3D.4.2	Relative power tolerance for UL MIMO
[bookmark: _Toc36226710][bookmark: _Toc60823387][bookmark: _Toc52990188][bookmark: _Toc44323995][bookmark: _Toc27478017][bookmark: _Toc69306210][bookmark: _Toc60825309]6.3D.4.2.1	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 ≤ 20ms.
[bookmark: _Toc27478018][bookmark: _Toc60823388][bookmark: _Toc36226711][bookmark: _Toc44323996][bookmark: _Toc52990189][bookmark: _Toc60825310][bookmark: _Toc69306211]6.3D.4.2.2	Test applicability
This test case applies to all types of NR Power Class 1.5, Power Class 2 and Power Class 3 UE release 15 and forward that support 2-layer codebook based UL MIMO.
[bookmark: _Toc36226712][bookmark: _Toc44323997][bookmark: _Toc60825311][bookmark: _Toc27478019][bookmark: _Toc60823389][bookmark: _Toc52990190][bookmark: _Toc69306212]6.3D.4.2.3	Minimum conformance requirements
For UE supporting UL MIMO, the power control tolerance applies to the sum of output power at each transmit antenna connector.
The power control requirements specified in subclause 6.3.4.3 apply to UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme. The requirements shall be met with UL MIMO configurations described in Table 6.3D.4.2.3-1
Table 6.3D.4.2.3-1: UL MIMO configuration in closed-loop spatial multiplexing scheme
	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0



The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.4
[bookmark: _Toc69306213][bookmark: _Toc52990191][bookmark: _Toc60823390][bookmark: _Toc44323998][bookmark: _Toc60825312][bookmark: _Toc36226713][bookmark: _Toc27478020]6.3D.4.2.4	Test description
6.3D.4.2.4.1	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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.3D.4.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3D.4.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.3.1
	Normal

	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, Highest

	Test SCS as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, 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
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-1
See Table 6.3D.4.2.5-2
See Table 6.3D.4.2.5-7

	10MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3
See Table 6.3D.4.2.5-4
See Table 6.3D.4.2.5-7

	15MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3
See Table 6.3D.4.2.5-4
See Table 6.3D.4.2.5-7

	20MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3
See Table 6.3D.4.2.5-4
See Table 6.3D.4.2.5-7

	25MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3
See Table 6.3D.4.2.5-4
See Table 6.3D.4.2.5-7

	30MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3
See Table 6.3D.4.2.5-4
See Table 6.3D.4.2.5-7

	40MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3
See Table 6.3D.4.2.5-4
See Table 6.3D.4.2.5-7

	45MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3
See Table 6.3D.4.2.5-4
See Table 6.3D.4.2.5-7

	50MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-3
See Table 6.3D.4.2.5-4
See Table 6.3D.4.2.5-7

	60MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-5
See Table 6.3D.4.2.5-6
See Table 6.3D.4.2.5-7

	70MHz
	
	CP-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
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-5
See Table 6.3D.4.2.5-6
See Table 6.3D.4.2.5-7

	90MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-5
See Table 6.3D.4.2.5-6
See Table 6.3D.4.2.5-7

	100MHz
	
	CP-OFDM QPSK
	See Table 6.3D.4.2.5-5
See Table 6.3D.4.2.5-6
See Table 6.3D.4.2.5-7

	Note 1:	The starting resource block shall be RB# 0



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [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 6.3D.4.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.  Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.3D.4.2.4.3.
6.3D.4.2.4.2	Test procedure
Same test procedure as clause 6.3.4.3.4.2 with following exceptions.
The power of PUSCH transmissions should be measured as the sum power at each antenna connector.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Step 1.1 in ramping up pattern sub test should be changed into following description:
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 -31.8 dBm +/- 2.7 dB.
6.3D.4.2.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO.
[bookmark: _Toc69306214][bookmark: _Toc36226714][bookmark: _Toc60823391][bookmark: _Toc27478021][bookmark: _Toc44323999][bookmark: _Toc60825313][bookmark: _Toc52990192]6.3D.4.2.5	Test requirement
Each UE power step measured in the test procedure 6.3D.4.2.4.2 should satisfy the test requirements specified in Table 6.3D.4.2.5-1 thru 6.3D.4.2.5-7.
Table 6.3D.4.2.5-1: Test Requirements Relative Power Tolerance for Transmission, channel BW 5MHz, 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]

	
	
	Sub-frames 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)

	
	
	Sub-frames after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/-  (0.7 + TT)

	
	
	Sub-frames 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)

	
	
	Sub-frames after RB change
	Fixed = 15
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Sub-frames before RB change
	Fixed = 1
	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)

	
	
	Sub-frames after RB change
	Fixed = 5
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	30
	
	Sub-frames before RB change
	Fixed = 1
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	2
	RB change
	1RB to 10 RBs
	TPC=+1dB
	11.00
	10dB ≤ ΔP < 15dB
	11.00 +/- (4 + TT)

	
	
	Sub-frames after RB change
	Fixed = 10
	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 Sub-frames
Pattern B the position of RB uplink allocation change is after 20 active uplink Sub-frames
Pattern C the position of RB uplink allocation change is after 30 active uplink Sub-frames
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.



Table 6.3D.4.2.5-2: 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 (Down)
	Power step size range (Down)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Sub-frames 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)

	
	
	Sub-frames after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	15
	
	Sub-frames 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)

	
	
	Sub-frames after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Sub-frames 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)

	
	
	Sub-frames after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	30
	
	Sub-frames before RB change
	Fixed = 10
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	2
	RB change
	10 RBs to 1 RB
	TPC=-1dB
	11.00
	10dB ≤ ΔP < 15dB
	11.00 +/- (4 + TT)

	
	
	Sub-frames 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 Sub-frames
Pattern B the position of RB uplink allocation change is after 20 active uplink Sub-frames
Pattern C the position of RB uplink allocation change is after 30 active uplink Sub-frames
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.



Table 6.3D.4.2.5-3: Test Requirements Relative Power Tolerance for Transmission, channel BW 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 35MHz, 40MHz, 45MHz, 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]

	
	
	Subframes 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)

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

	
	
	Subframes 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)

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

	
	
	Subframes 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)

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

	
	
	Subframes 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)

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

	30
	
	Subframes before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	2
	RB change
	1RB to 24 RBs
	TPC=+1dB
	14.80
	10dB ≤ ΔP < 15dB
	14.80+/- (4 + TT) 

	
	
	Subframes after RB change
	Fixed = 24
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes 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) 

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

	60
	
	Subframes before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	2
	RB change
	1RB to 10 RBs
	TPC=+1dB
	11.00
	10dB ≤ ΔP < 15dB
	11.00 +/- (4 + TT) 

	
	
	Subframes after RB change
	Fixed = 10
	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 Subframes.
Pattern B the position of RB uplink allocation change is after 20 active uplink Subframes
Pattern C the position of RB uplink allocation change is after 30 active uplink Subframes.
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.



Table 6.3D.4.2.5-4: Test Requirements Relative Power Tolerance for Transmission, channel BW 10MHz, 15MHz, 20MHz, 25MHz, 30MHz, 35MHz, 40MHz, 45MHz, 50MHz ramp down sub-test
	Test SCS [kHz]
	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]

	
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	30
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes before RB change
	Fixed = 24
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	2
	RB change
	24 RBs to 1 RB
	TPC=-1dB
	14.80
	10dB ≤ ΔP < 15dB
	14.80 +/- (4 + TT)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	60
	
	Subframes before RB change
	Fixed = 10
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	2
	RB change
	10 RBs to 1 RB
	TPC=-1dB
	11.00
	10dB ≤ ΔP < 15dB
	11.00 +/- (4 + TT)

	
	
	Subframes 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 Subframes.
Pattern B the position of RB uplink allocation change is after 20 active uplink Subframes
Pattern C the position of RB uplink allocation change is after 30 active uplink Subframes.
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.



Table 6.3D.4.2.5-5: Test Requirements Relative Power Tolerance for Transmission, channel BW 60MHz, 70MHz, 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]

	
	
	Subframes 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)

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

	
	
	Subframes before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	30
	2
	RB change
	1RB to 24 RBs
	TPC=+1dB
	14.80
	10dB ≤ ΔP < 15dB
	14.80 +/- (4 + TT)

	
	
	Subframes after RB change
	Fixed = 24
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	3
	RB change
	1RB to 81 RBs
	TPC=+1dB
	20.08
	15dB < ΔP
	20.08 +/- (5 + TT)

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

	
	
	Subframes 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)

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

	60
	
	Subframes before RB change
	1RB
	TPC=+1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	2
	RB change
	1RB to 75 RBs
	TPC=+1dB
	19.75
	15dB < ΔP
	19.75 +/- (5 + TT)

	
	
	Subframes 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 Subframes.
Pattern B the position of RB uplink allocation change is after 20 active uplink Subframes
Pattern C the position of RB uplink allocation change is after 30 active uplink Subframes.
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.



Table 6.3D.4.2.5-6: Test Requirements Relative Power Tolerance for Transmission, channel BW 60MHz, 70MHz, 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 (Down)
	Power step size range (Down)
	PUSCH

	
	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes before RB change
	Fixed = 24
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	30
	2
	RB change
	24 RBs to 1 RB
	TPC=-1dB
	14.80
	10dB ≤ ΔP < 15dB
	14.80 +/- (4 + TT)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes 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
	20.08
	15dB < ΔP
	20.08 +/- (5 + TT)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	
	
	Subframes 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)

	
	
	Subframes after RB change
	Fixed = 1
	TPC=-1dB
	1
	ΔP ≤ 1 dB
	1 +/- (0.7 + TT)

	60
	
	Subframes 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
	19.75
	15dB < ΔP
	19.75 +/- (5 + TT)

	
	
	Subframes 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 Subframes.
Pattern B the position of RB uplink allocation change is after 20 active uplink Subframes
Pattern C the position of RB uplink allocation change is after 30 active uplink Subframes.
Note 2:	The starting resource block shall be RB# 0.
Note 3:	TT=0.7dB
Note 4:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.



Table 6.3D.4.2.5-7: 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 or Down)
	Power step size range (Up or Down)
	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
	Alternating 1 and 2
	TPC=0dB
	3.01
	3dB ≤ ΔP < 4dB
	3.01 +/- (3 + TT)

	
	30
	2
	Alternating 1 and 10
	TPC=0dB
	10.00
	10dB ≤ ΔP < 15dB
	10.00 +/- (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
	3.01
	3dB ≤ ΔP < 4dB
	3.01 +/- (3 + TT)

	10,15,20, 25,30,35,40,45,50
	30
	2
	Alternating 1 and 5
	TPC=0dB
	6.99
	4dB ≤ ΔP < 10dB
	6.99 +/- (3.5 + TT)

	
	
	3
	Alternating 1 and 24
	TPC=0dB
	13.80
	10dB ≤ ΔP < 15dB
	13.80 +/- (4 + TT)

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

	
	60
	2
	Alternating 1 and 10
	TPC=0dB
	10.00
	10dB ≤ ΔP < 15dB
	10.00 +/- (4 + TT)

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

	
	30
	2
	Alternating 1 and 5
	TPC=0dB
	6.99
	4dB ≤ ΔP < 10dB
	6.99 +/- (3.5 + TT)

	
	
	3
	Alternating 1 and 81
	TPC=0dB
	19.08
	15dB < ΔP
	19.08 +/- (5 + TT)

	60,70,80,90,100
	
	1
	Alternating 1 and 2
	TPC=0dB
	3.01
	3dB ≤ ΔP < 4dB
	3.01 +/- (3 + TT)

	
	60
	2
	Alternating 1 and 5 
	TPC=0dB
	6.99
	4dB ≤ ΔP < 10dB
	6.99 +/- (3.5 + TT)

	
	
	3
	Alternating 1 and 75
	TPC=0dB
	18.75
	15dB < ΔP
	18.75 +/- (5 + TT)

	Note 1:	The starting resource block shall be RB# 0.
Note 2:	TT=0.7dB
Note 3:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3.1.





<<End of changes>>

