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Introduction
In this TP we propose the structure for NR PUSCH performance requirements with CP-OFDM and FR1. Tables with test requirements are skeletons, and will be updated when agreements about FRCs, channel model and SNR  values are available.
Text proposal for section 8 of TS 38.141
8.2	Performance requirements for PUSCH
[bookmark: _Toc518733337]8.2.1	Performance requirements of PUSCH in multipath fading propagation conditions transmission on single antenna port with CP-OFDM for FR1
[bookmark: _Toc518733338]8.2.1.1	Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ re-transmissions.
A test for a specific channel bandwidth is only applicable if the BS supports it.
The applicability of tests in 38.104 with different SCS and BW combinations is according to the following principle: 
· If the SCS and BW combination(s) declared by the BS are included in 38.104 with the corresponding performance requirements defined:
· If only one declared SCS and BW combination is included, then this combination is selected for the test.
· If more than one declared SCS and BW combinations are included, select the smallest SCS. BS is only required to pass tests for the highest channel BW declared by BS for the selected SCS. 
· Else if the SCS and BW combination(s) declared by BS are not included in 38.104 with the corresponding performance requirements defined:
· Choose the declared SCS(s) and its nearest lower BW (i.e. reference BW) as the new combination(s)
· If only one SCS and BW combination is declared, then its new combination is selected for test.
· If more than one SCS and BW combinations are declared, for those corresponding new combinations, select the smallest SCS. BS is only required to pass tests for the selected highest nearest lower channel BW. 
· The reference BW will be placed in the middle of the BW.
[bookmark: _Toc518733339]8.2.1.2	Minimum Requirement
The minimum requirement is in TS 38.104 [TBD] subclause 8.2.1.1.
[bookmark: _Toc518733340]8.2.1.3	Test Purpose
The test shall verify the receiver’s ability to achieve throughput under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc518733341]8.2.1.4	Method of test
[bookmark: _Toc518733342]8.2.1.4.1	Initial Conditions
Test environment:	Normal, see subclause [TBD].
RF channels to be tested:	M; see subclause [TBD].
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex [TBD].
[bookmark: _Toc518733343]8.2.1.4.2	Procedure
1)	Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.1.4.2-1.
Table 8.2.1.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	5
	[TBD]

	10
	[TBD]

	20
	[TBD]

	40
	[TBD]

	100
	[TBD]



2)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in Table 8.2.1.4.2-2. 
Table 8.2.1.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1

	Uplink-downlink allocation for TDD
	[TBD]

	Starting symbol index
	0

	Symbol length
	14

	Time domain resource allocation type
	Type A

	PTRS
	Not configured



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in [TBD].
4)	Adjust the equipment so that required SNR specified in Table 8.2.1.5-1 to 8.2.1.5-7 is achieved at the BS input.
5)	For each of the reference channels in Table 8.2.1.5-1 to 8.2.1.5-7 applicable for the base station, measure the throughput, according to [TBD].
[bookmark: _Toc518733344]8.2.1.5	Test Requirement
The throughput measured according to subclause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.1.5-1 to 8.2.1.5-7.
Table 8.2.1.1-1 Test requirements for PUSCH, 5 MHz Channel Bandwidth, 15 kHz SCS, 1 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-2 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 15 kHz SCS, 1 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-3 Test requirements for PUSCH, 20 MHz Channel Bandwidth, 15 kHz SCS, 1 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-4 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 30 kHz SCS, 1 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-5 Test requirements for PUSCH, 20 MHz Channel Bandwidth, 30 kHz SCS, 1 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-6 Test requirements for PUSCH, 40 MHz Channel Bandwidth, 30 kHz SCS, 1 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-7 Test requirements for PUSCH, 100 MHz Channel Bandwidth, 30 kHz SCS, 1 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	1
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



[bookmark: _Toc518733345]8.2.2	Performance requirements of PUSCH in multipath fading propagation conditions transmission on two antenna ports for FR1
[bookmark: _Toc518733346]8.2.2.1	Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ re-transmissions.
A test for a specific channel bandwidth is only applicable if the BS supports it.
The applicability of tests in 38.104 with different SCS and BW combinations is according to the following principle: 
· If the SCS and BW combination(s) declared by the BS are included in 38.104 with the corresponding performance requirements defined:
· If only one declared SCS and BW combination is included, then this combination is selected for the test.
· If more than one declared SCS and BW combinations are included, select the smallest SCS. BS is only required to pass tests for the highest channel BW declared by BS for the selected SCS. 
· Else if the SCS and BW combination(s) declared by BS are not included in 38.104 with the corresponding performance requirements defined:
· Choose the declared SCS(s) and its nearest lower BW (i.e. reference BW) as the new combination(s)
· If only one SCS and BW combination is declared, then its new combination is selected for test.
· If more than one SCS and BW combinations are declared, for those corresponding new combinations, select the smallest SCS. BS is only required to pass tests for the selected highest nearest lower channel BW. 
· The reference BW will be placed in the middle of the BW.

For the tests on two antenna ports the HARQ retransmissions for multiple codewords are independent.
[bookmark: _Toc518733347]8.2.2.2	Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 8.2.1.1.
[bookmark: _Toc518733348]8.2.2.3	Test Purpose
The test shall verify the receiver’s ability to achieve throughput of two layer spatial multiplexing transmission under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc518733349]8.2.2.4	Method of test
[bookmark: _Toc518733350]8.2.2.4.1	Initial Conditions
Test environment:	Normal, see subclause [TBD].
RF channels to be tested:	M; see subclause [TBD].
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in [TBD].
[bookmark: _Toc518733351]8.2.2.4.2	Procedure
1)	Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.2.4.2-1.
Table 8.2.2.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	10
	[TBD]

	40
	[TBD]



2)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in Table 8.2.2.4.2-2. 
Table 8.2.2.4.2-2 Test parameters for testing PUSCH
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1

	Uplink-downlink allocation for TDD
	[TBD]

	Starting symbol index
	0

	Symbol length
	14

	Time domain resource allocation type
	Type A

	PTRS
	Not configured



3)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.
4)	Adjust the equipment so that required SNR specified in Table 8.2.2.5-1 to 8.2.2.5-7 is achieved at the BS input.
[bookmark: _GoBack]5)	For each of the reference channels in Table 8.2.2.5-1 to 8.2.2.5-7 applicable for the base station, measure the throughput, according to annex E.
[bookmark: _Toc518733352]8.2.1A.5	Test Requirement
The throughput measured according to subclause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.2.5-1 to 8.2.2.5-7.
Table 8.2.1.1-1 Test requirements for PUSCH, 5 MHz Channel Bandwidth, 15 kHz SCS, 2 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	2
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]




Table 8.2.1.1-2 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 15 kHz SCS, 2 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	2
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-3 Test requirements for PUSCH, 20 MHz Channel Bandwidth, 15 kHz SCS, 2 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	2
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-4 Test requirements for PUSCH, 10 MHz Channel Bandwidth, 30 kHz SCS, 2 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	2
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-5 Test requirements for PUSCH, 20 MHz Channel Bandwidth, 30 kHz SCS, 2 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	2
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-6 Test requirements for PUSCH, 40 MHz Channel Bandwidth, 30 kHz SCS, 2 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	2
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



Table 8.2.1.1-7 Test requirements for PUSCH, 100 MHz Channel Bandwidth, 30 kHz SCS, 2 Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix (Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR
[dB]

	2
	2
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	4
	Normal
	[TBD]
	[TBD]
	70
	[TBD]

	
	8
	Normal
	[TBD]
	[TBD]
	70
	[TBD]



