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1	Introduction
This document is for the purposes of 2-step RACH maintenance mainly focusing on RAN1 related issues on the msgA PUSCH configuration in 2-step CFRA. 
[bookmark: _Ref178064866]2	Discussion
2.1 	msgA PUSCH configuration for CFRA
In the 2-step RA procedure, the preamble and msgA PUSCH will be transmitted by a UE in one message called message A. It is agreed that the msgA PUSCH resource allocation for contention free random access should be as below in general. 
Agreement:
The PUSCH resource for 2-step CFRA associated with the dedicated preamble will be configured to the UE via dedicated signalling (i.e. will not be included in SIB1). FFS how and when the PUSCH resources is releases.
As stated in [1], some of the general parameters for 2-step contention based random access are configured per BWP, while some of the parameters are configured for 2-step CBRA per PUSCH configuration, and which parameter can be reused needs further discussion in RAN1. 
According to above agreement, considering that the msgA PUSCH in 2-step CFRA is a dedicated PUSCH channel, we propose to include the parameters, as is shown in Table 1 below, in the RACH-ConfigDedicated IE to address the configuration of time domain resource allocation, frequency domain resource allocation (including the interlace configuration), MCS, DMRS, waveform, frequency hopping, and power control of dedicated msgA PUSCH.
Table 1. Dedicated msgA PUSCH configuration parameters in 2-step CFRA
	Parameter name
	Description
	Value range

	msgAPUSCH-timeDomainOffset
	A single time offset with respect to the start of the PRACH slot (with the corresponding RO for the transmission of the msgA preamble part), counted as the number of slots (based on the numerology of active UL BWP)
	INTEGER (1.. 32)

	msgA-timeDomainAllocation
	Indicates a combination of start symbol and length and PUSCH mapping type from the TDRA table (PUSCH-TimeDomainResourceAllocationList if provided in PUSCH-ConfigCommon, or else the default table 6.1.2.1.1-2 in 38.214) The parameter K2 in the table is not used for msgA PUSCH
	INTEGER (1.. maxNrofUL-Allocations)

	frequencyStartMsgAPUSCH
	Offset of lowest PRB for the msgA PUSCH in frequency domain with respective to PRB 0 of the active UL BWP
	INTEGER (0..maxNrofPhysicalResourceBlocks-1)

	nrofPRBsMsgPUSCH
	Number of PRBs allocated to the msgA PUSCH
	INTEGER (1..32)

	interlaceIndexFirstInterlaceMsgAPUSCHCFRA
	Interlace index of the first interlace allocated for msgA PUSCH in CFRA if interlaced PUSCH is configured, i.e. if useInterlacePUSCH-Common is provided.
	INTEGER {1...10} for 15kHz, 
INTEGER {1...5} for 30kHz

	nrofInterlacesPerMsgAPUSCHCFRA
	Number of consecutive interlaces allocated to the msgA PUSCH in CFRA if interlaced PUSCH is configured, i.e. if useInterlacePUSCH-Common is provided.
	INTEGER {1...10} for 15kHz, 
INTEGER {1...5} for 30kHz

	msgA-intraSlotFrequencyHoppingCFRA
	Intra-slot frequency hopping of msgA PUSCH in CFRA.
The hopping pattern is based on the msg 3 hopping pattern in Rel.15  
	ENUMERATED {enabled }

	msgA-HoppingBitsCFRA
	Value of hopping bits to indicate which frequency offset to be used for the second hop. See Table 8.3-1 in 38.213. 
	BIT STRING (SIZE (2))

	msgA-MCS
	Indicate the MCS index for msgA PUSCH from the Table 6.1.4.1-1 for DFT-s-OFDM and Table 5.1.3.1-1 for CP-OFDM in 38.214
	INTEGER(0..15)

	msgA-dmrs-AdditionalPosition
	Indicates the position for additional DM-RS. If the field is absent, the UE applies value ‘pos2’
	ENUMERATED{pos0, pos1, pos3}

	msgA-maxLength
	Indicates single-symbol or double-symbol DMRS. If the field is absent, the UE applies value ‘len1’
	ENUMERATED{len2}

	msgAPUSCHDMRSCDMgroupCFRA
	1-bit indication of index(-es) of CDM group(s).
	INTEGER (0,1)

	msgAPUSCHPortID  
	0 indicates port 0 is selected, and 1 indicates port 1 is selected for the CDM group selected per msgAPUSCHDMRSCDMgroupCFRA.
	INTEGER (0,1)

	msgA-scramblingID0
	UL DMRS scrambling initialization for CP-OFDM. When the field is absent the UE applies the value Physical cell ID (physCellId). Note that DM-RS initialization is always zero, thus msgA-scramblingID1 is not needed.
	INTEGER (0..65535)

	msgADeltaPreambleCFRA
	Power offset of msgA PUSCH relative to the preamble received target power. If the offset parameter is absent, the parameter msg3-DeltaPreamble of 4-step RACH is used 
	INTEGER (-1,6) 

	msgA-AlphaCFRA
	Dedicated alpha value for MsgA PUSCH. If value is absent, use msg3-Alpha if configured, else UE applies value 1.
	ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1}

	[bookmark: _GoBack]msgA-TPCCommand
	Dedicated TPC command indication for msgA PUSCH, using the Table 8.2-2 in 38.213 defined for msg3
	INTEGER(0..7)

	msgA-transformPrecoderCFRA
	Waveform of msgA PUSCH in CFRA. If the parameter is not configured, msgA PUSCH in CFRA follows the waveform of msgA PUSCH in CBRA (configured per BWP)
	ENUMERATED {enabled, disabled}

	msgA-dataScramblingIdentity
	Identifier used to initiate data scrambling (c_init) for msgA PUSCH. If the field is absent, the UE applies the physical cell ID
	INTEGER (0..1023)



[bookmark: _Toc32613362][bookmark: _Toc32242067]Include parameters provided in Table 1 for the configuration of msgA PUSCH in CFRA, with respect to time domain resource allocation, frequency domain resource allocation (including both non-interlaced and interlaced configuration), MCS, DMRS, frequency hopping, power control, waveform and data scrambling.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Include parameters provided in Table 1 for the configuration of msgA PUSCH in CFRA, with respect to time domain resource allocation, frequency domain resource allocation (including both non-interlaced and interlaced configuration), MCS, DMRS, frequency hpping, power control, waveform and data scrambling.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref32416621]R1-2000819, “Channel Structure for Two-step RACH”, Ericsson, RAN1 #100-e meeting, February 2020.
	4/4	
