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8.2.9	Requirements of PUSCH for 2-step RA type
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The performance requirement of PUSCH for 2-step RA type is determined by a minimum required block error rate of MsgA received by BS at given SNR for the FRCs listed in Annex A. The performance requirements assume that the precedent preamble of MsgA is correctly detected in a 2-step RA type procedure, and no HARQ retransmissions. 
The performance requirements are applicable for wide area and medium range BS that support 2-step RA type. 
The performance requirements are not applied for a local area BS that supports 2-step RA type.
Table 8.2.9.1-1 Test parameters for testing PUSCH for 2-step RA type
	Parameter
	Value

	Transform precoding
	Disabled

	Channel bandwidth
	15 kHz SCS: 10 MHz

	
	30 kHz SCS: 40 MHz

	MCS
	1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	DM-RS position (l0)
	2

	
	Additional DM-RS position
	pos2 or 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}

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

	
	
	
	

	Time domain resource assignment
	PUSCH mapping type
	Both A and B
	

	
	Allocation length
	14
	

	Frequency domain resource assignment
	RB assignment
	2 PRBs
	

	
	Starting PRB index
	0
	

	
	Frequency hopping
	Disabled
	

	Time offset (TO) Cycling (µs)
	start:end
	15k SCS: 0:3.8
	

	
	
	
	

	
	
	30k SCS: 0:2
	

	
	
	
	

	Test Metric
	BLER
	0.01
	

	NOTE 1:	A single requirement is defined that is applicable regardless of whether pos1 or pos2 is configured for the additional DM-RS position
NOTE 2:	The power ratio between preamble and msgA (msgA-DeltaPreamble) is set to be sufficient to achieve 100% preamble detection. The SNR for the requirement is defined on the msgA PUSCH
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The block error rate of MsgA for the reference measurement channel as specified in Annex A at the SNR given shall not exceed 1% in table 8.2.9.12-1 for mapping type A and table 8.2.9.12-2 for mapping type B respectively. 
Table 8.2.9.12-1 Minimum requirements of PUSCH for 2-step RA type with mapping type A
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Mapping Type
	TO cycling (start:end)
[µs]
	Channel Bandwidth [MHz]
	SCS [kHz]
	Propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	1
	2
	Normal
	Type A
	0:3.8
	10
	15
	TDLC300-100 low
	G-FR1-A8-1,
	7.3

	
	
	
	
	
	
	
	
	or
	

	
	
	
	
	
	
	
	
	G-FR1-A8-3
	

	
	
	
	
	0:2
	40
	30
	TDLC300-100 low
	G-FR1-A8-2,
	7.1

	
	
	
	
	
	
	
	
	or
	

	
	
	
	
	
	
	
	
	G-FR1-A8-4
	



Table 8.2.9.12-2 Minimum requirements of PUSCH for 2-step RA type with mappying type B
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Mapping Type
	TO cycling (start:end)
[µs]
	Channel Bandwidth [MHz]
	SCS [kHz]
	Propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	1
	2
	Normal
	Type B
	0:3.8
	10
	15
	TDLC300-100 low
	G-FR1-A8-1,
	7.0

	
	
	
	
	
	
	
	
	or
	

	
	
	
	
	
	
	
	
	G-FR1-A8-3
	

	
	
	
	
	0:2
	40
	30
	TDLC300-100 low
	G-FR1-A8-2,
	7.6

	
	
	
	
	
	
	
	
	or
	

	
	
	
	
	
	
	
	
	G-FR1-A8-4
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A.8	Fixed Reference Channels for performance requirements (QPSK, R=157/1024)
Note:	Different FRC numbers are assigned in TS 38.141-1 [5] for the FRCs in this annex.
The parameters for the reference measurement channels are specified in table A.8-1 and A.8-2 for FR1 PUSCH performance requirements for 2-step RA type with Additional DM-RS position equals to pos2 and pos1 respectively.
Table A.8-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (QPSK, R=157/1024)
	Reference channel
	G-FR1-A8-1
	G-FR1-A8-2

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	2
	2

	CP-OFDM Symbols per slot (Note 1)
	11
	11

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	157/1024
	157/1024

	Payload size (bits)
	80
	80

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	96
	96

	Total number of bits per slot
	528
	528

	Total symbols per slot
	264
	264

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos2 with l0= 2 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Table A.8-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=157/1024)
	Reference channel
	G-FR1-A8-3
	G-FR1-A8-4

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	2
	2

	CP-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	157/1024
	157/1024

	Payload size (bits)
	88
	88

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	0
	0

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	104
	104

	Total number of bits per slot
	576
	576

	Total symbols per slot
	288
	288

	NOTE 1: DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 2 as per Table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2: Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
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Note:	Different FRC numbers are assigned in TS 38.141-1 [5] for the FRCs in this annex.
The parameters for the reference measurement channels are specified in table A.9-1 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.9-1 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.

Table A.9-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (256QAM, R=682.5/1024)
	Reference channel
	G-FR1-A9-1
	G-FR1-A9-2
	G-FR1-A9-3
	G-FR1-A9-4
	G-FR1-A9-5

	Subcarrier spacing [kHz]
	15
	15
	30
	30
	30

	Allocated resource blocks
	25
	52
	24
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12

	Modulation
	256QAM
	256QAM
	256QAM
	256QAM
	256QAM

	Code rate (Note 2)
	682/1024
	682/1024
	682/1024
	682/1024
	682/1024

	Payload size (bits)
	18960
	39936
	18432
	81976
	208976

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	3
	10
	25

	Code block size including CRC (bits) (Note 2)
	6352
	8016
	6176
	8224
	8384

	Total number of bits per slot
	28800
	59904
	27648
	122112
	314496

	Total symbols per slot
	3600
	7488
	3456
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
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