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[bookmark: _Toc5952584][bookmark: OLE_LINK5][bookmark: _Toc535476518][bookmark: _Hlk58504476]<Start of Change 1>
[bookmark: _Toc58860431][bookmark: _Toc61182548]8.2.9	Performance requirements for PUSCH msgA for 2-step RA type
[bookmark: _Toc58860432][bookmark: _Toc61182549]8.2.9.1	Definition and applicability
The performance requirement of MsgA PUSCH is determined by a minimum required block error rate of Msg A received by BS at given SNR for FRCs listed in annex A. The performance requirements assume that the precedent preamble of MsgA is correctly detected. The performance requirements of assume no HARQ retransmission.
These requirements are applicable for wide area and medium range BS that support 2-step RACH type. The requirements are not applied for a local area BS that supports 2-step RACHRA type.
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.1. 
[bookmark: _Toc58860433][bookmark: _Toc61182550]8.2.9.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause 8.2.96.
[bookmark: _Toc58860434][bookmark: _Toc61182551]8.2.9.3	Test Purpose
The test shall verify the receiver's ability to achieve maximum BLER for a given SNR.
[bookmark: _Toc58860435][bookmark: _Toc61182552]8.2.9.4	Method of test
[bookmark: _Toc58860436][bookmark: _Toc61182553]8.2.9.4.1	Initial Conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
[bookmark: _Toc58860437][bookmark: _Toc61182554]8.2.9.4.2	Procedure
1)	Connect the BS tester generating the wanted signal, channel simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and type 1-H respectively.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.2.9.4.2-1.
Table 8.2.9.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	10
	-83.3 dBm / 9.36MHz

	30 kHz
	40
	-77.2 dBm / 38.16MHz



3)	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 8.2.9.4.2-2.
Table 8.2.9.4.2-2: Test parameters for testing msgA PUSCH for 2-step RACH 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 (Note 2)

	
	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:step:end
	15k SCS: 0:0.2:3.8

	
	
	

	
	
	30k SCS: 0:0.1:2

	
	
	

	Test Metric
	BLER
	0.01

	Note 1:	The same requirements are applicable to FDD and TDD with different UL-DL patterns.
Note 2:	For FR1, either pos 1 or pos 2 may be used for the test FRC. A pass with either of these possibilities is sufficient to demonstrate compliance to the core requirement.
Note 3:	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.



4)	The channel simulators shall be configured according to the corresponding channel model defined in annex G.3.
5)	Adjust the equipment so that required SNR specified in table 8.2.9.5-1 to 8.2.9.5-4 is achieved at the BS input.
6)  The test signal genentor send a MsgA including a preamble and PUSCH signal and the receiver tries to detect the MsgA signal. The MsgA signal is sent with a timing offset as described below. 
The timing offset base value for MsgA signal is set to 0. For each newly transmitted 2-step RACHMsgA, this offset is increased within the loop, by adding in each step a value of 0.2 us, until the end of the tested range, which is 3.8 us for 15kHz SCS or 2 us for 30kHz SCS. At the end of the testing range, the offset is reset to zero. An example of tThe timing offset scheme for MsgA transmission is presented in Figure 8.2.9.4.2-1 for 30 kHz SCS and in Figure 8.2.9.4.2-2 for 15 kHz SCS.



Figure 8.2.9.4.2-1: Timing offset scheme for MsgA transmission for BS type 1-Otype 1-C and type 1-H with 30 kHz SCS


Figure 8.2.9.4.2-2: Timing offset scheme for MsgA transmission for BS type 1-C and type 1-H with 15 kHz SCS

7)	For each of the reference channels in table 8.2.9.5-1 to 8.2.9.5-4 applicable for the base station, measure the BLER.
[bookmark: _Toc58860438][bookmark: _Toc61182555]8.2.9.5	Test Requirement
The BLER measured according to clause 8.2.9.4.2 shall not be below the limits for the SNR levels specified in tTable 8.2.9.5-1 to 8.2.9.5-4. Unless stated otherwise, the MIMO correlation metrics for the gNB are defined in annex Annex G for low correlation. 
Table 8.2.9.5-1: Test requirements for msgA PUSCH for 2-step RACH type, Type A, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	BLER
	FRC
(Annex A)
	Time offset [µs] (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100
	1%
	G-FR1-A78-1 or 
G-FR1-A87-3
	0, 0.2, 3.8
	7.9[7.3]

	Note 1: the time offset values are described as X, Y, Z where  X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.



Table 8.2.9.5-2: Test requirements for msgA PUSCH for 2-step RACHRA type, Type A, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	BLER
	FRC
(Annex A)
	Time offset [µs] (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100
	1%
	G-FR1-A87-2 or 
G-FR1-A87-4
	0, 0.2, 2.0
	7.7[7.1]

	Note 1: the time offset values are described as X, Y, Z where  X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.



Table 8.2.9.5-3: Test requirements for msgA PUSCH for 2-step RACHRA type, Type B, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	BLER
	FRC
(Annex A)
	Time offset [µs] (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100
	1%
	G-FR1-A87-1 or 
G-FR1-A87-3
	0, 0.2, 3.8
	7.6[7.5]

	Note 1: the time offset values are described as X, Y, Z where  X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.



Table 8.2.9.5-4: Test requirements for msgA PUSCH for 2-step RACH type, Type B, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
(Annex G)
	BLER
	FRC
(Annex A)
	Time offset [µs] (Note 1)
	SNR
(dB)

	1
	2
	Normal
	TDLC300-100
	1%
	G-FR1-A87-2 or 
G-FR1-A87-4
	0, 0.2, 2.0
	8.2[6.9]

	Note 1: the time offset values are described as X, Y, Z where  X is the first TO value, Y is the step in which the TO should be incremented, and Z is the largest TO value in the range.




<End of Change 1>

<Start of Change 2>
[bookmark: _Toc58860535][bookmark: _Toc61182652]A.7	Fixed Reference Channels for performance requirements (QPSK, R=157/1024)
The parameters for the reference measurement channels are specified in table A.7-1 for FR1 PUSCH performance requirements for 2-step RA type:
-	FRC parameters are specified in table A.7-1 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos2 and 1 transmission layer.
-	FRC parameters are specified in table A.7-2 for FR1 PUSCH with transform precoding disabled, additional DM-RS position = pos1 and 1 transmission layer.
Table A.7-1: 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-Ax7-1
	G-FR1-Ax7-2

	Subcarrier spacing (kHz)
	15
	30

	Allocated resource blocks
	2
	2

	Data bearing 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)
	-
	-

	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 resource elements per slot
	264
	264

	[bookmark: _Hlk54113922]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, and l0 = 2 or 3 for PUSCH mapping type A, l0 = 0 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [17].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [16].



Table A.7-2: 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-A7x-3
	G-FR1-Ax7-4

	Subcarrier spacing (kHz)
	15
	30

	Allocated resource blocks
	2
	2

	Data bearing 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)
	-
	-

	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 resource elements 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, 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 [17].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [16].




[bookmark: _Hlk53659172]<End of Change 2>
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