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<Start of Changes>
[bookmark: _Toc27478405][bookmark: _Toc36227119]7.3D.2.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A3.2 with reference receive power level specified in Tables 7.3.2.5-1 and parameters specified Tables 7.3D.2.4.1-1, Tables 7.3.2.4.1-2 and Tables 7.3.2.4.1-3.
[bookmark: _Toc27478397][bookmark: _Toc36227111]7.3D.2_1	Reference sensitivity power level for SUL with UL MIMO
[bookmark: _Toc27478398][bookmark: _Toc36227112]7.3D.2_1.1	Test purpose
Same test purpose as in clause 7.3D.2.1.
[bookmark: _Toc27478399][bookmark: _Toc36227113]7.3D.2_1.2	Test applicability
[bookmark: _Toc27478400][bookmark: _Toc36227114]This test applies to all types of NR UE release 17 and forward that support SUL and UL MIMO operating on the SUL bands.
7.3D.2_1.3	Minimum conformance requirements
For UE with two transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in subclause 7.3C shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO, the parameter PUMAX is the total transmitter power over the two transmits power over the two transmit antenna connectors
The normative reference for this requirement is TS 38.101-1 [2] clauses 7.3D and 7.3C.
[bookmark: _Toc27478401][bookmark: _Toc36227115]7.3D.2_1.4	Test description
[bookmark: _Toc27478402][bookmark: _Toc36227116]7.3D.2_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, and channel bandwidths based on NR operating bands specified in Table 5.2-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.3D.2_1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexe A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.3D.2_1.4.1: Test Configuration Table for SUL without exceptions
	[bookmark: OLE_LINK70]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
	Mid range for SUL carrier. 
Low, Mid, High range for non-SUL carrier
With following exceptions:
SUL_n78-n80: High in band n78

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest for Non-SUL carrier
For SUL band:
n80: 30 MHz
n84: 20 MHz
n95: 15 MHz

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

	Test Parameters

	Test ID
	Downlink Configuration
	UL Configuration
	SUL Configuration

	
	Modulation
	RB allocation
	
	Modulation
	RB allocation (NOTE 2)

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	N/A
	CP-OFDM QPSK
	REFSENS 
(NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2.
NOTE 2:	REFSENS refers to Table 7.3C.2.4.1-1a which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.
NOTE 3:	In a band where UE supports 4Rx, the test needs to be repeated with only 2Rx antennas connected and the other antennas terminated.



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 7.3D.2_1.4.1.
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 7.3D.2_1.4.3.
[bookmark: _Toc27478403][bookmark: _Toc36227117]7.3D.2_1.4.2	Test procedure
1	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.3D.2_1.4.1. The SS sends downlink MAC padding bits on the DL RMC.
2.	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 7.3D.2_1.4.1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.
3.	Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3C.2.5-1 for 2Rx and table 7.3C.2.5-2 for 4Rx. Send continuously uplink power control "up" commands in the uplink scheduling information to the UE to ensure the UE transmits PUMAX level for at least the duration of the Throughput measurement.
4.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2.
7.3D.2_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.
7.3D.2_1.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A3.2 with reference receive power level specified in Tables 7.3C.2.5-1 and parameters specified Tables 7.3D.2_1.4.1.


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

