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Introduction
In RAN1#99 meeting, there were good progresses on 2-step RACH, numerous agreements and conclusions were reached. 
In this contribution, we discuss the remaining issues on 2-step RACH channel structure, including the waveform of PUSCH scheduled by fallbackRAR, the working assumption on preamble to PRU mapping, and MsgA PUSCH MCS related issue.
Remaining issues on channel structure
One of issues which was not discussed in previous meeting is the waveform of PUSCH scheduled by fallbackRAR. The waveform can follow the waveform indicated by MsgA PUSCH configuration, i.e., msgA-transformPrecoder, or follow the waveform indicated by Msg3, i.e., msg3-transformPrecoder.
The following agreements were made in RAN1#98bis meeting [1]. According to the agreements, if the parameter msgA-transformPrecoder is not configured, msg3-transformPrecoder will determine the waveform of MsgA PUSCH. In addition, if UE detects the fallbackRAR in MsgB, UE will fall back to 4-step RAH procedure, thus the PUSCH scheduled by fallbackRAR is equivalent to Msg3, from this point, the same UE behavior as the 4-step RACH shall be applied, it’s natural the waveform of the PUSCH is following the waveform of Msg3.
Agreements:
· For the configuration of the msgA PUSCH waveform
· Use a separate cell-specific parameter “msgA-transformPrecoder” to indicate the waveform of msgA PUSCH
· If the parameter is not configured, msgA PUSCH follows the waveform of msg3.

Therefore, the description in current specification 38.214 [3] is in line with above analysis and is agreeable.
	[bookmark: _Toc11352149][bookmark: _Toc20318039]6.1.3	UE procedure for applying transform precoding on PUSCH
For a PUSCH scheduled by RAR UL grant, or for a PUSCH scheduled by fallbackRAR UL grant, or for a PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoder.


Proposal 1: The waveform of PUSCH scheduled by fallbackRAR is the same as the waveform of Msg3, no standard change is required.
Regarding to MsgA PUSCH MCS determination, there is editorial error in section 6.1.4.1 in 38.214 [4], the table 5.1.3.1-1 is used to determine the modulation order and target code rate for CP-OFDM waveform. The PI/2 BPSK is not supported by CP-OFDM waveform, thus the parameter q doesn’t exist in Table 5.1.3.1-1. The proposed text proposal is showing below.
	[bookmark: _Toc11352151][bookmark: _Toc20318041][bookmark: _Toc27299939][bookmark: _Toc29673213][bookmark: _Toc29673354][bookmark: _Toc29674347]6.1.4.1	Modulation order and target code rate determination
< Unchanged parts are omitted >
-	elseif for a MsgA PUSCH transmission, 
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 5.1.3.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Q	m in Table 5.1.3.1-1.


 Proposal 2: Adopt the proposed text proposal on MsgA PUSCH MCS determination for CP-OFDM waveform.
Another left issue is regarding the following working assumption in RAN1#99 [2]. 
	Agreements:
· The PRUs without associated preambles are not used for msgA transmission for 2-step RACH.
· (Working Assumption) The preambles without associated PRUs can be used for msgA transmission (preamble only) for 2-step RACH
Agreements:
· Preamble to PRU mapping ratio is:
· A single value per configuration, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period
· It is up to gNB implementation to make sure the value does not vary across different periods.
· M preambles are mapped to one PRU, M=ceiling(N_pre/N_pru) 
· where N_pre and N_pru are respectively the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period


This working assumption is related to the agreements on how to derive the preamble to PRU mapping ratio. Before the mapping, UE will figure out the number of valid preamble and the number of valid PRU, then ceiling operation is applied to derive the preamble to PRU mapping ratio M, in this case it is only possible that PRU will be left without associated preamble, no preamble will be left. In addition, gNB implementation makes sure the mapping ratio M does not vary across different association periods, so no preambles will be left in specific association period. 
Observation: According to the agreed preamble to PUR mapping rule, all preambles have associated PRU.
According to Rel.15 defined SSB to RO mapping rule in [3], some ROs may not have associated SSB, then these ROs are not used for PRACH transmission, but according to RO validation rule, these ROs are valid RO. In 2-step RACH, these ROs will should not be counted as valid RO to determine the preamble to PRU mapping ratio.
	[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284]8.1	Random access preamble
……….
An association period, starting from frame 0, for mapping SS/PBCH blocks to PRACH occasions is the smallest value in the set determined by the PRACH configuration period according Table 8.1-1 such that [image: ] SS/PBCH blocks are mapped at least once to the PRACH occasions within the association period, where a UE obtains [image: ] from the value of ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. If after an integer number of SS/PBCH blocks to PRACH occasions mapping cycles within the association period there is a set of PRACH occasions that are not mapped to [image: ] SS/PBCH blocks, no SS/PBCH blocks are mapped to the set of PRACH occasions. An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 160 msec. PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not used for PRACH transmissions.
……..
[bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29899548][bookmark: _Toc29917285]8.1A	PUSCH for Type-2 random access procedure
………
where ,  is a total number of preambles in valid PRACH occasions per association pattern period, and  is a total number of valid sets of PUSCH occasions per association pattern period multiplied by the number of DMRS indexes per valid PUSCH occasion. 


 Proposal 3: For type-2 random access procedure, the RO without associated SSB is not valid RO. 
Summary
In this contribution, we discuss the remaining issues related to 2-step RACH channel structure. We have the following the proposals and observation:
Proposal 1: The waveform of PUSCH scheduled by fallbackRAR is the same as the waveform of Msg3, no standard change is required.
[bookmark: _GoBack]Proposal 2: Adopt the proposed text proposal on MsgA PUSCH MCS determination for CP-OFDM waveform.
Observation: According to the agreed preamble to PUR mapping rule, all preambles have associated PRU.
Proposal 3: For type-2 random access procedure, the RO without associated SSB is not valid RO. 
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