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<Start of Changes>
[bookmark: _Toc27478015][bookmark: _Toc36226708][bookmark: _Toc44323993][bookmark: _Toc52990186][bookmark: _Toc60823385][bookmark: _Toc60825307][bookmark: _Toc69306208]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
	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
	-8.3
	-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
	-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
	-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
	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
	5.7
	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
	5.7
	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
	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: _Toc27478010][bookmark: _Toc36226703][bookmark: _Toc44323988][bookmark: _Toc52990181][bookmark: _Toc60823380][bookmark: _Toc60825302][bookmark: _Toc69306203][bookmark: _Toc69309883][bookmark: _Toc76020198][bookmark: _Toc83720680]6.3D.4.1_1	Absolute power tolerance for SUL with UL MIMO
[bookmark: _Toc27478011][bookmark: _Toc36226704][bookmark: _Toc44323989][bookmark: _Toc52990182][bookmark: _Toc60823381][bookmark: _Toc60825303][bookmark: _Toc69306204]6.3D.4.1_1.1	Test purpose
Same as test purpose in clause 6.3D.4.1.1.
[bookmark: _Toc27478012][bookmark: _Toc36226705][bookmark: _Toc44323990][bookmark: _Toc52990183][bookmark: _Toc60823382][bookmark: _Toc60825304][bookmark: _Toc69306205]6.3D.4.1_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.4.1_1.3	Minimum conformance requirements
For UE supporting UL MIMO, the power control tolerance applies to the sum of output powers from both transmit antenna connector.
The power control requirements specified in clause 6.3.4 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 clause 6.2D.1.
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.3.4 apply.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.3D.4.
[bookmark: _Toc27478014][bookmark: _Toc36226707][bookmark: _Toc44323992][bookmark: _Toc52990185][bookmark: _Toc60823384][bookmark: _Toc60825306][bookmark: _Toc69306207]6.3D.4.1_1.4	Test description
6.3D.4.1_1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of 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_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 for SUL and 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 5.3.5-1
	[bookmark: OLE_LINK40]15kHz for SUL carrier and Lowest supported SCS for Non-SUL carrier

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration
	SUL Configuration

	
	
	
	Modulation
	RB allocation (NOTE 2)

	1
	N/A 
	N/A
	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 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.3.1.1.5 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, G.3.0.
4.	The UL Reference Measurement Channel is set according to Table 6.3D.4.1_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.4.1_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_1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 with TPC command 0dB for C_RNTI to schedule the UL RMC according to Table 6.3D.4.1_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.
2.	Measure the sum of initial output power from both transmit antenna connector of the first sub-frame (1ms) of UE PUSCH first transmission.
3.	Repeat for the two test points as indicated in section 6.3D.4.1_1.4.3. The timing of the execution between the two test points shall be larger than 20ms.
6.3D.4.1_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 and following exception.
Table 6.3D.4.1_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_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_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

	}
	
	
	



	Condition
	Explanation

	SCS_15kHz
	SCS=15kHz for SS/PBCH block



6.3D.4.1_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_1.5-1 and 6.3D.4.1_1.5-2.
Table 6.3D.4.1_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
	40
MHz
	50
MHz

	Expected Measured power 
	-17.6
	-14.4
	-12.6
	-11.3
	-10.4
	-9.6
	-8.3
	-7.3

	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 6.3D.4.1_1.5-3.



Table 6.3D.4.1_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
	40
MHz
	50
MHz

	Expected Measured power 
	-3.6
	0.4
	1.4
	2.7
	3.6
	4.4
	5.7
	6.7

	Power tolerance
	± (9+TT)dB

	Note 1:	The higher power limit shall not exceed the maximum output power requirements defined in sub-clause 6.2D.1_1.3
Note 2:	TT for each duplex, Sub-Carrier Spacing, frequency and channel bandwidth is specified in Table 6.3D.4.1_1.5-3.



Table 6.3D.4.1_1.5-3: Test Tolerance
	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	1.0 dB
	1.4 dB

	40MHz < BW ≤ 100MHz
	1.4 dB
	1.4 dB



[bookmark: OLE_LINK33][bookmark: OLE_LINK34]<End of Changes>

