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1. Introduction
The Rel-16 ongoing WID “2-step RACH” will start performance aspects in RAN4 from this meeting according to the latest WID [1] and TU budget [2]. 

	4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
1. Specify BS demodulation requirements for the case of PUSCH resource assigned to single UE only
2. Specify corresponding BS conformance tests




In our companion paper an overall workplan is proposed including both BS demodulation requirements and RRM core requirements [3]. And in this paper we inspects the related parameters initially for defining BS demodulation requirements.  
2. Discussion
RAN1 has produced a consolidated parameter list on 2-step RACH [4], and this list provides suggested valid values or ranges for each parameters, therefore it can be a good starting point for RAN4 on specifying the corresponding performance requirements. RAN4 can define performance requirements for down-selected parameters. In particular, it is also favoured to take into account the difference between 2-step and the normal 4-step RACH and reuse 4-step RACH works as much as possible.
2.1 PRACH preamble
IE msgA-prach-ConfigurationIndex indicates cell-specific PRACH configuration index for 2-step RACH. If both msgA-prach-ConfigurationIndex and msgA-prach-ConfigurationIndexNew are not configured, 2-step RACH reuses the corresponding 4-step RACH parameter. This means that all the current preamble formats and PRACH configurations for 4-step RACH are supported by 2-step RACH, therefore, no additional standardization efforts is needed on 2-step RACH preambles.
Observation: no additional standardization efforts is needed on 2-step RACH preambles.
2.2 PUSCH 
One of primary differences between 2-step RACH and 4-step RACH is that a payload labelled as “Msg A” is also transmitted when a UE initiates 2-step RACH procedure and transmits a selected preamble, as shown in Fig. 1.
[image: ]
Fig. 1, Procedures for 2-step RACH and 4-step RACH
Transform precoder
msgA-transformPrecoder indicates waveform of msgA PUSCH. If the parameter is not configured, msgA PUSCH follows the waveform of msg3. Thus both CP-OFDM and DFT-s-OFDM are supported in 2-step RACH.
MCS
msgA-MCS indicates 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, where both QPSK and 16QAM are supported.
nrofSlotsMsgAPUSCH
Number of slots (in active UL BWP numerology) containing one or multiple POs, each slot has the same time domain resource allocation. This parameters can be ignored for single user case.
nrofMsgAPOperSlot
Number of time domain PUSCH occasions in each slot. POs including guard period are contiguous in time domain within a slot. This parameters can be ignored for single user case.
msgAPUSCH-timeDomainOffset	
A single time offset with respect to the start of each PRACH slot (with at least one valid RO), counted as the number of slots (based on the numerology of active UL BWP)
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.
startSymbolAndLengthMsgAPO
An index giving valid combinations of start symbol, length, and mapping type as start and length indicator (SLIV) for the first msgA PUSCH occasion, for RRC_CONNECTED UEs in non-initial UL BWP. The network configures the field so that the allocation does not cross the slot boundary.  The number of occupied symbols excludes the guard period. If the field is absent, follow the indication by msgA-timeDomainAllocation.
mappingTypeMsgAPUSCH
PUSCH mapping type A or B. If the field is absent, follow the indication by msgA-timeDomainAllocation.
guardPeriodMsgAPUSCH		
Guard period between PUSCH occasions, in the unit of symbols. Not applicable in single user case.
guardBandMsgAPUSCH
Configurable PRB-level guard band between FDMed PUSCH occasions. Not applicable in single user case.
frequencyStartMsgAPUSCH
Offset of lowest PUSCH occasion in frequency domain with respective to PRB 0.	
nrofPRBsperMsgAPO
Number of PRBs per PUSCH occasion. 
nrMsgAPO-FDM
The number of msgA PUSCH occasions FDMed in one time instance. Not applicable for single user case.
msgA-intraSlotFrequencyHopping 
The hopping pattern is based on the msg 3 hopping pattern in Rel.15. Inter-slot frequency hopping not supported. 
msgA-HoppingBits
Value of hopping bits to indicate which frequency offset to be used for the second hop. See Table 8.3-1 in 38.213. 
msgA-DMRS-Configuration
DMRS Type for msgA PUSCH is type 1. DMRS configuration for msgA PUSCH, which a list including   {msgA-dmrs-AdditionalPosition, msgA-maxLength, msgAPUSCHDMRSCDMgroup,   msgAPUSCHNrOfPort, msgA-scramblingID0, msgA-scramblingID1}	
· msgA-dmrs-AdditionalPosition: Indicates the position for additional DM-RS. If the field is absent, the UE applies value ‘pos2’
· msgA-maxLength: Indicates single-symbol or double-symbol DMRS. If the field is absent, the UE applies   value ‘len1’
· msgAPUSCHDMRSCDMgroup: 1-bit indication of index(-es) of CDM group(s). ; If the field is absent then both CDM groups are used.
· msgAPUSCHNrOfPort: 0 indicates 1 port per CDM group, 1 indicates 2 ports per CDM group, if the   field is absent then 4 ports per CDM group are used;
· msgA-scramblingID0: UL DMRS scrambling initialization for CP-OFDM. When the field is absent the UE applies the value Physical cell ID (physCellId)
· msgA-scramblingID1:UL DMRS scrambling initialization for CP-OFDM. When the field is absent the UE applies the value Physical cell ID (physCellId)
nrofDMRS-Sequences
Number of DMRS sequences for msgA PUSCH for CP-OFDM waveform. Ignored in single user case.
msgADeltaPreamble
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.	
msgA-Alpha	
Dedicated alpha value for MsgA PUSCH. If value is absent, use msg3-Alpha if configured, else UE applies value 1.
According to the above parameters, we propose to further narrow down the values of the following parameters in Table-1 for specifying demodulation performance requirements for single user case.


Table – 1: Parameters considered for specifying demodulation performance requirements for single user case
	Parameters
	Values
	Recommendations

	Waveform
	CP-OFDM, DFT-s-OFDM
	Good to have only one waveform, and DFT-s-OFDM preferred since it has a lower PAPR

	MCS
	QPSK and 16QAM
	Two MCS values intended: one for QPSK, and the other for 16QAM

	Mapping type
	Type A and type B
	Type A 

	Intra-slot frequency hopping
	{Enabled, disabled}
	disabled

	DMRS type
	Type 1
	Type 1

	DMRS configuration
	Pos0, pos1, pos2, pos3
	Default pos2 



Proposal : RAN4 to take into account Table-1 to specify BS demodulation performance requirements for 2-step RACH single user case.
3. Conclusion
In this paper, we have the following observation and proposal for specifying BS demodulation performance requirements for 2-step RACH single user case.
Observation : no additional standardization efforts is needed on 2-step RACH preambles.
[bookmark: _GoBack]Proposal: RAN4 to take into account Table-1 to specify BS demodulation performance requirements for 2-step RACH single user case.
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