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[bookmark: _Toc66386397][bookmark: _Toc13090907]<START OF THE CHANGE 1>
[bookmark: _Toc82450684][bookmark: _Toc82450036][bookmark: _Toc76542054][bookmark: _Toc74583241]8.1.2	Performance requirements for PUSCH 
[bookmark: _Toc61178431][bookmark: _Toc61177959][bookmark: _Toc53178720][bookmark: _Toc53178269][bookmark: _Toc45893547][bookmark: _Toc44712234][bookmark: _Toc37267632][bookmark: _Toc37260244][bookmark: _Toc36817327][bookmark: _Toc29811775][bookmark: _Toc21127566][bookmark: _Toc82450685][bookmark: _Toc82450037][bookmark: _Toc76542055][bookmark: _Toc74583242]8.1.2.1	Requirements for PUSCH with transform precoding disabled
[bookmark: _Toc82450686][bookmark: _Toc82450038][bookmark: _Toc76542056][bookmark: _Toc74583243]8.1.2.1.1	General
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 retransmissions.
Table: 8.1.2.1.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	Cyclic prefix
	Normal

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}, {0, 1}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns.



<END OF THE CHANGE 1>

<START OF THE CHANGE 2>
[bookmark: _Toc82450688][bookmark: _Toc82450040][bookmark: _Toc76542058][bookmark: _Toc74583245]8.1.2.2	Requirements for PUSCH with transform precoding enabled
[bookmark: _Toc82450689][bookmark: _Toc82450041][bookmark: _Toc76542059][bookmark: _Toc74583246]8.1.2.2.1	General
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 retransmissions.
Table 8.1.2.2.1-1: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Cyclic Prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	0

	
	DM-RS sequence generation
	NID0=0, group hopping and sequence hopping are disabled

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	15 kHz SCS: 25 PRBs in the middle of the test bandwidth
 30 kHz SCS: 24 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns.



<END OF THE CHANGE 2>

<START OF THE CHANGE 3>
[bookmark: _Toc82450691][bookmark: _Toc82450043][bookmark: _Toc76542061][bookmark: _Toc74583248]8.1.2.3	Requirements for UCI multiplexed on PUSCH
[bookmark: _Toc82450692][bookmark: _Toc82450044][bookmark: _Toc76542062][bookmark: _Toc74583249]8.1.2.3.1	General
In the tests for UCI multiplexed on PUSCH, the UCI information only contains CSI part 1 and CSI part 2 information, and there is no HACK/ACK information transmitted.
The CSI part 1 block error probability (BLER) is defined as the probability of incorrectly decoding the CSI part 1 information when the CSI part 1 information is sent as follow:
	
where:
-	#(false CSI part 1) denotes the number of incorrectly decoded CSI part 1 information transmitted occasions
-	#(CSI part 1) denotes the number of CSI part 1 information transmitted occasions.
The CSI part 2 block error probability is defined as the probability of incorrectly decoding the CSI part 2 information when the CSI part 2 information is sent as follows:
	
where:
-	#(false CSI part 2) denotes the number of incorrectly decoded CSI part 2 information transmitted occasions
-	#(CSI part 2) denotes the number of CSI part 2 information transmitted occasions.
The number of UCI information bit payload per slot is defined for two cases as follows:
-	5 bits in CSI part 1, 2 bits in CSI part 2
-	20 bits in CSI part 1, 20 bits in CSI part 2
The 7bits UCI case is further defined with the bitmap [c0 c1 c2 c3 c4] = [0 1 0 1 0] for CSI part 1 information, where c0 is mapping to the RI information, and with the bitmap [c0 c1] = [1 0] for CSI part2 information.
The 40bits UCI information case is assumed random information bit selection.
In both tests, PUSCH data, CSI part 1 and CSI part 2 information are transmitted simultaneously.

Table 8.1.2.3.1-1: Test parameters for testing UCI on PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Default TDD UL-DL pattern (Note 1)
	30 kHz SCS:
7D1S2U, S=6D:4G:4U

	Cyclic Prefix
	Normal

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE 
	-3 dB

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID=0

	Time domain resource assignment
	PUSCH mapping type
	A,B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	UCI
	Number of CSI part 1 and CSI part 2 information bit payload
	{5,2},{20,20}

	
	scaling
	1

	
	betaOffsetACK-Index1
	11

	
	betaOffsetCSI-Part1-Index1 and betaOffsetCSI-Part1-Index2
	13

	
	betaOffsetCSI-Part2-Index1 and betaOffsetCSI-Part2-Index2
	13

	
	UCI partition for frequency hopping
	Disabled

	NOTE 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns.



<END OF THE CHANGE 3>


