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<Start of Changes>
[bookmark: _Toc27478022][bookmark: _Toc36226715][bookmark: _Toc44324000][bookmark: _Toc52990193][bookmark: _Toc60823392][bookmark: _Toc60825314][bookmark: _Toc69306215][bookmark: _Toc69309885][bookmark: _Toc76020200][bookmark: _Toc83720682]6.3D.4.3	Aggregate power tolerance for UL MIMO
[bookmark: _Toc27478023][bookmark: _Toc36226716][bookmark: _Toc44324001][bookmark: _Toc52990194][bookmark: _Toc60823393][bookmark: _Toc60825315][bookmark: _Toc69306216]6.3D.4.3.1	Test purpose
To verify the ability of the UE with UL MIMO to maintain its power during non-contiguous transmissions within 21ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in 38.213 kept constant.
[bookmark: _Toc27478024][bookmark: _Toc36226717][bookmark: _Toc44324002][bookmark: _Toc52990195][bookmark: _Toc60823394][bookmark: _Toc60825316][bookmark: _Toc69306217]6.3D.4.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that support UL MIMO.
[bookmark: _Toc27478025][bookmark: _Toc36226718][bookmark: _Toc44324003][bookmark: _Toc52990196][bookmark: _Toc60823395][bookmark: _Toc60825317][bookmark: _Toc69306218]6.3D.4.3.3	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 6.3.4.4 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 Table 6.3D.4.3.3-1
Table 6.3D.4.3.3-1: 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.4
[bookmark: _Toc27478026][bookmark: _Toc36226719][bookmark: _Toc44324004][bookmark: _Toc52990197][bookmark: _Toc60823396][bookmark: _Toc60825318][bookmark: _Toc69306219]6.3D.4.3.4	Test description
6.3D.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 6.3D.4.3.4.1-1 and table 6.3D.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 6.3D.4.3.4.1-1: Test Configuration Table: PUCCH sub-test
	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 for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for aggregate power tolerance testcase 
	PUCCH format = Format 1
Length in OFDM symbols = 14

	1
	
	



Table 6.3D.4.3.4.1-2: Test Configuration Table: PUSCH sub-test
	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 for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for aggregate power tolerance testcase 
	Modulation
	RB allocation (NOTE 1)

	1
	
	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 and DL Reference Measurement channels are set according to Table 6.3D.4.3.4.1-1 (PUCCH sub-test) and Table 6.3D.4.3.4.1-2 (PUSCH sub-test)
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.4.3.4.3. 
6.3D.4.3.4.2	Test procedure
Same test procedure as clause 6.3.4.4.4.2 with following exceptions.
The power of PDCCH /PUSCH transmissions should be measured as the sum power at each antenna connector.
6.3D.4.3.4.3	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.
[bookmark: _Toc27478027][bookmark: _Toc36226720][bookmark: _Toc44324005][bookmark: _Toc52990198][bookmark: _Toc60823397][bookmark: _Toc60825319][bookmark: _Toc69306220]6.3D.4.3.5	Test requirement
The requirement for the power measurements made in step (1.3) and (2.3) of the test procedure shall not exceed the values specified in Table 6.3D.4.3.5-1. The power measurement period shall be 1 sub-frame.
Table 6.3D.4.3.5-1: Power control tolerance
	TPC commands
	UL channel
	Test requirement measured power

	0 dB
	PUCCH
	Given 5 power measurements in the pattern, the 2nd, and later measurements shall be within ± (2.5dB + TT) ± 2.5dB+TT of the 1st measurement.

	0 dB
	PUSCH
	[bookmark: _GoBack]Given 5 power measurements in the pattern, the 2nd, and later measurements shall be within ± (3.5dB + TT) ± 3.5dB+TT of the 1st measurement.

	Note 1:	For SCS 30kHz 1 sub-frame corresponds to 2 slots, so 2 TPC commands will be sent for a single measurement period. For SCS 60kHz 1 sub-frame corresponds to 4 slot, so 4 TPC commands will be sent for a single measurement period.



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

