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<<START OF CHANGE 1/5>>

[bookmark: _Toc508717154][bookmark: _Toc37260255][bookmark: _Toc37267643][bookmark: _Toc44712245][bookmark: _Toc45893558][bookmark: _Hlk37059291]8.2.6	Requirements of PUSCH for 2-step RACH
8.2.6.1	General
The performance requirement of PUSCH for 2-step RACH 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 RACH procedure, and no HARQ retransmissions. 
Table 8.2.6-1 Test parameters for testing PUSCH for 2-step RACH
	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

	
	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)
	Medium level
	15k SCS: 0:0.2:2
30k SCS: 0:0.1:1

	
	High level
	15k SCS: 0:0.1:3.8
30k SCS: 0:0.05:1.9

	



[bookmark: _Toc508717155][bookmark: _Toc37260256][bookmark: _Toc37267644][bookmark: _Toc44712246][bookmark: _Toc45893559]8.2.6.2	Minimum requirements
The block error rate of MsgA for the reference measurement channel as specified in Annex A at the SNR given shall not exceed 10% in table 8.2.6.1-1 for mapping type A and table 8.2.6.1-2 for mapping type B respectively. 
Table 8.2.6.1-1 Minimum requirements of PUSCH for 2-step RACH with mapping type A
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	TO cycling Level
	Channel Bandwidth [MHz]
	SCS [kHz]
	Propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	1
	2
	Normal
	Medium
	10
	15
	TDLC300-100 low
	G-FR1-A8-1
	[TBD]

	
	
	
	
	40
	30
	TDLC300-100 low
	G-FR1-A8-1
	[TBD]

	
	
	
	High
	10
	15
	TDLC300-100 low
	G-FR1-A8-1
	[TBD]

	
	
	
	
	40
	30
	TDLC300-100 low
	G-FR1-A8-1
	[TBD]




Table 8.2.6.1-2 Minimum requirements of PUSCH for 2-step RACH with mappying type B
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	TO cycling Level
	Channel Bandwidth [MHz]
	SCS [kHz]
	Propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	1
	2
	Normal
	Medium
	10
	15
	TDLC300-100 low
	G-FR1-A8-1
	[TBD]

	
	
	
	
	40
	30
	TDLC300-100 low
	G-FR1-A8-1
	[TBD]

	
	
	
	High
	10
	15
	TDLC300-100 low
	G-FR1-A8-1
	[TBD]

	
	
	
	
	40
	30
	TDLC300-100 low
	G-FR1-A8-1
	[TBD]




<<END OF CHANGE 1/5>>

<<START OF CHANGE 2/5>>

[bookmark: _Toc44712428][bookmark: _Toc45893740]11.2.1.6	Requirements of PUSCH for 2-step RACH
Apply the requirements defined in clause 8.2.6 for 2Rx.

<<END OF CHANGE 2/5>>


<<START OF CHANGE 3/5>>

[bookmark: _Toc21127751][bookmark: _Toc29811960][bookmark: _Toc36817512][bookmark: _Toc37260435][bookmark: _Toc37267823][bookmark: _Toc44712430][bookmark: _Toc45893742]11.2.2.4	Requirements of PUSCH for 2-step RACH
[bookmark: _Toc21127752][bookmark: _Toc29811961][bookmark: _Toc36817513][bookmark: _Toc37260436][bookmark: _Toc37267824][bookmark: _Toc44712431][bookmark: _Toc45893743]11.2.2.4.1	General
The performance requirement of PUSCH for 2-step RACH 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 RACH procedure, and no HARQ retransmissions. 
Table 11.2.2.4.1-1 Test parameters for testing PUSCH for 2-step RACH
	Parameter
	Value

	Transform precoding
	Disabled

	Channel bandwidth
	60 kHz SCS: 50 MHz
120 kHz SCS: 100 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

	
	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
	10 

	Frequency domain resource assignment
	RB assignment
	2 PRBs

	
	Starting PRB index
	0

	
	Frequency hopping
	Disabled

	Time Offset (TO) cycling level (µs)
	Medium
	SCS 60k: 0:0.05:0.5
SCS 120k: 0:0.025:0.25

	
	High
	SCS 60k: 0:0.1:0.6
SCS 120k: 0:0.05:0.3

	



11.2.2.4.2	Minimum requirements
The block error rate of MsgA for the reference measurement channel as specified in Annex A at the SNR given shall not exceed 10% in table 11.2.2.4.2-1 for mapping type A and table 11.2.2.4.2-2 for mapping type B respectively. 
Table 11.2.2.4.2-1 Minimum requirements of PUSCH for 2-step RACH with mapping type A
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	TO cycling Level
	Channel Bandwidth [MHz]
	SCS [kHz]
	Propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	1
	2
	Normal
	Medium
	50
	60
	TDLA30-300 low
	G-FR2-A9-1
	[TBD]

	
	
	
	
	100
	120
	TDLA30-300 low
	G-FR2-A9-1
	[TBD]

	
	
	
	High
	50
	60
	TDLA30-300 low
	G-FR2-A9-1
	[TBD]

	
	
	
	
	100
	120
	TDLA30-300 low
	G-FR2-A9-1
	[TBD]



Table 11.2.2.4.2-2 Minimum requirements of PUSCH for 2-step RACH with mappying type B
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	TO cycling Level
	Channel Bandwidth [MHz]
	SCS [kHz]
	Propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	1
	2
	Normal
	Medium
	50
	60
	TDLA30-300 low
	G-FR2-A9-1
	[TBD]

	
	
	
	
	100
	120
	TDLA30-300 low
	G-FR2-A9-1
	[TBD]

	
	
	
	High
	50
	60
	TDLA30-300 low
	G-FR2-A9-1
	[TBD]

	
	
	
	
	100
	120
	TDLA30-300 low
	G-FR2-A9-1
	[TBD]





<<END OF CHANGE 3/5>>


<<START OF CHANGE 4/5>>

[bookmark: _Toc29810923][bookmark: _Toc21103074][bookmark: _Toc37260495][bookmark: _Toc37267883][bookmark: _Toc44712490][bookmark: _Toc45893802]A.8	Fixed Reference Channels for performance requirements (QPSK, R=157/1024)
The parameters for the reference measurement channels are specified in table A.8-1 for FR1 PUSCH performance requirements for 2-step RACH.
Table A.8-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 (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)
	14
	14

	Modulation
	QPSK
	QPSK

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

	Payload size (bits)
	64
	64

	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)
	80
	80

	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 [5].
NOTE 2: Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].




<<END OF CHANGE 4/5>>


<<START OF CHANGE 5/5>>

A.9	Fixed Reference Channels for performance requirements (QPSK, R=251/1024)
The parameters for the reference measurement channels are specified in table A.9-1 for FR2 PUSCH performance requirements for 2-step RACH.
Table A.9-1: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 (QPSK, R=251/1024)
	Reference channel
	G-FR2-A9-1
	G-FR2-A9-2

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	2
	2

	CP-OFDM Symbols per slot (Note 1)
	10
	10

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	251/1024
	251/1024

	Payload size (bits)
	64
	64

	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)
	80
	80

	Total number of bits per slot
	168
	168

	Total symbols per slot
	336
	336

	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 [5].
NOTE 2: Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].




<<END OF CHANGE 5/5>>

