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At the RAN1#99 meeting, the following agreements and working assumption were made regarding channel structure for two-step RACH [1]:
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
Agreements:
Update the previous agreement as the following:
· Each M (M>=1) consecutive PRACH preambles are mapped to valid PUSCH resource units (PRUs) within an msgA association period is updated in the following order:
· First, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions
· Second, in increasing order of DMRS indexes within a single PUSCH occasion
· FFS DMRS indexes for DMRS ports and/or sequences 
· DMRS indexes within a single PUSCH occasion are in increasing order of DMRS port first and DMRS sequences second. 
· Third, in increasing order of time resource indexes for time multiplexed PUSCH occasions within a PUSCH slot
· Fourth, in increasing order of indexes for PUSCH slots
Agreements:
· The preambles in a preamble group in each PRACH slot are mapped to the PRUs that are determined by the signaled single offset related to the PRACH slot per MsgA PUSCH configuration
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:
· It is up to gNB implementation to guarantee the PUSCH occasion including guard period does not span across the slot boundaries
In the contribution, we discuss remaining details of channel structure for 2-step RACH, with primary focus on collision handling between PUCCH and MsgA PUSCH and invalid PRACH occasion. Our view on remaining details of 2-step RACH related procedure is described in our companion contribution [2].
Remaining details of channel structure of MsgA 
Collision handling between PUCCH and MsgA PUSCH
Given the nature of contention based MsgA transmission, it may not be appropriate to piggyback UCI on MsgA PUSCH, especially when considering that some UEs multiplex UCI on MsgA PUSCH while other UE do not. In this case, receiver complexity at gNB side may be increased substantially for blind decoding in order to differentiate whether UCI is piggybacked for each PRU. Note that as agreed in the RAN1#98bis meeting, aperiodic CSI report is not included in MsgA [3]. To avoid excessive receiver complexity, same mechanism can be applied for other UCI including HARQ-ACK feedback. 
As illustrated in Figure 1, for RRC_CONNECTED state, when UE triggers 2-step RACH procedure and transmits MsgA PRACH and PUSCH in a PCell, the MsgA PUSCH transmission may overlap with PUCCH carrying UCI information in time. At the RAN1#99 meeting, it was agreed that the timing for MsgA PRACH and PUSCH transmission should be both assumed as NTA = 0 [1], which indicates that MsgA PUSCH transmission may not align with the symbol boundary. 
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[bookmark: _Ref23406907]Figure 1. Overlapping of MsgA PUSCH and PUCCH
As mentioned above, given the fact that UCI may not be piggybacked on MsgA PUSCH, certain dropping rule may need to be defined in order to handle the overlapping between MsgA PUSCH and PUCCH. As PUCCH may carry some critical information, e.g., HARQ-ACK feedback of DL transmission, and there is no retransmission mechanism for PUCCH, it is more preferable to drop MsgA PUSCH for 2-step RACH. In any case, when gNB successfully detects MsgA PRACH, it can initiate fall-back procedure and switch 2-step RACH to 4-step RACH. 
Proposal 1
· For RRC_CONNECTED state, when MsgA PUSCH overlaps with PUCCH, MsgA PUSCH is dropped. 

Invalid PRACH occasion
In Rel-15, after applying SSB and PRACH association rule, left-over PRACH occasions are not used for PRACH transmission. More specifically, it was mentioned in TS38.213 that “PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not used for PRACH transmissions” [4]. 
However, these PRACH occasions are not specified as “invalid PRACH occasions”. If following current agreements for 2-step RACH, these PRACH occasions are still used to associate with PUSCH occasions and to determine the mapping ratio between PRACH preamble and PRU. This is not reasonable given the fact that these left-over PRACH occasions are not used for PRACH transmission and PUSCH cannot be transmitted in the associated PUSCH occasions. Hence, in our view, these left-over PRACH occasions which are not associated with SSB, are not mapped to PUSCH occasions. 
Proposal 2
· PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not mapped to PUSCH occasions.

Conclusions
In this contribution, we discussed remaining details of channel structure for 2-step RACH, with primary focus on collision handling between PUCCH and MsgA PUSCH and invalid PRACH occasion. Further, we summarize the proposals as follows:
Proposal 1
· For RRC_CONNECTED state, when MsgA PUSCH overlaps with PUCCH, MsgA PUSCH is dropped. 
Proposal 2
· PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not mapped to PUSCH occasions.
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