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<Start of Changes>
[bookmark: _Toc27477985][bookmark: _Toc36226678][bookmark: _Toc44323963][bookmark: _Toc52990156][bookmark: _Toc60823355][bookmark: _Toc60825277][bookmark: _Toc69306178][bookmark: _Toc69309879][bookmark: _Toc76020194][bookmark: _Toc83720676][bookmark: _Hlk145340149][bookmark: OLE_LINK33][bookmark: OLE_LINK34]6.3D.1	Minimum output power for UL MIMO
[bookmark: _Toc27477986][bookmark: _Toc36226679][bookmark: _Toc44323964][bookmark: _Toc52990157][bookmark: _Toc60823356][bookmark: _Toc60825278][bookmark: _Toc69306179]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: _Toc27477987][bookmark: _Toc36226680][bookmark: _Toc44323965][bookmark: _Toc52990158][bookmark: _Toc60823357][bookmark: _Toc60825279][bookmark: _Toc69306180]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: _Toc27477988][bookmark: _Toc36226681][bookmark: _Toc44323966][bookmark: _Toc52990159][bookmark: _Toc60823358][bookmark: _Toc60825280][bookmark: _Toc69306181]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: _Toc27477989][bookmark: _Toc36226682][bookmark: _Toc44323967][bookmark: _Toc52990160][bookmark: _Toc60823359][bookmark: _Toc60825281][bookmark: _Toc69306182]6.3D.1.4	Test description
[bookmark: _Toc27477990][bookmark: _Toc36226683][bookmark: _Toc44323968][bookmark: _Toc52990161][bookmark: _Toc60823360][bookmark: _Toc60825282][bookmark: _Toc69306183]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: _Toc27477991][bookmark: _Toc36226684][bookmark: _Toc44323969][bookmark: _Toc52990162][bookmark: _Toc60823361][bookmark: _Toc60825283][bookmark: _Toc69306184]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: _Toc27477992][bookmark: _Toc36226685][bookmark: _Toc44323970][bookmark: _Toc52990163][bookmark: _Toc60823362][bookmark: _Toc60825284][bookmark: _Toc69306185]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: _Toc27477993][bookmark: _Toc36226686][bookmark: _Toc44323971][bookmark: _Toc52990164][bookmark: _Toc60823363][bookmark: _Toc60825285][bookmark: _Toc69306186]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



<End of Changes>
