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[bookmark: _Ref129681832]In RAN1#99, most discussion of 2-step RACH was completed, and the agreements have been incorporated in the 3GPP specifications [1][2][3][4]. In this contribution, we will provide further considerations on 2-step RACH.
Discussion
TDD operation
RACH resource selection
For the TDD case, configured ROs and POs may not be always valid due to the TDD slot configuration or dynamic SFI indication. If some ROs become invalid, then the preambles of these ROs cannot be used for 2-step RACH. On the other hand, if some POs become invalid, some preambles may not be mapped to any PO, which results to some ROs without corresponding POs for mapping. It shall be able for those UEs to only transmit PRACH in this case, in order to maintain the total RACH opportunities. Therefore, we propose 
Proposal 1: A UE shall be able to select the preambles or ROs without associating to valid POs. 

MsgB Window
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers. The window starts at the first symbol of earliest CORESET to receive PDCCH for Type1-PDCCH CSS set, and is at least one symbol after the last symbol of PUCCH occasion. For TDD case, it is possible that the selected preamble is not associated with any valid PUSCH occasions as mentioned above, then the UE will only transmit PRACH. In this case, it is expected that the msgA can be viewed as completed at the end of PRACH transmission rather than PUSCH transmission, then it is possible to start the msgB window right after the msgA PRACH to further reduce latency, and no need to wait for the invalid PUSCH. We propsoe
Proposal 2: For msgA PRACH transmission without associating to valid POs, the msgB window can start one symbol after the last symbol of msgA PRACH. 

BWP Operation
As agreed in the previous RAN1 meetings, some parameters of 2-step RACH will follow that of 4-step RACH, i.e., preambleReceivedTargetPower, msg1-SubcarrierSpacing. If only 2-step RACH is configured on the active UL BWP, there is no referred parameters of 4-step RACH. To facilitate the BWP operation, some parameters can be separately configured for this BWP. If not configured, the parameters of 4-step RACH in initial active BWP can be reused.
Proposal 3: When only 2-step RACH is configured on the active UL BWP, preambleReceivedTargetPower and msg1-SubcarrierSpacing can be separately configured for 2-step RACH.

Multiple PUSCH configurations
Agreements (RAN1#98bis):
· For a UE in RRC_IDLE/INACTIVE state, do not support more than 2 msgA PUSCH configurations for Rel.16
· For a UE in RRC_CONNECTED state,
· Support up to two msgA PUSCH configurations in an UL BWP 
· If msgA PUSCH configuration is not configured for the UL BWP, it can follow that of initial BWP.
· (Working Assumption) Reuse the preamble group based method as defined for RRC_IDLE/INACTIVE state.
· FFS: Whether the number of msgA PUSCH configuration(s) should be aligned with that of UEs in RRC RRC_IDLE/INACTIVE state.
· To confirm whether PRACH configuration and msgA PUSCH configuration are both BWP specific or cell specific.
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Figure 1. Example of multiple PUSCH configurations
It has been agreed that there is up to two PUSCH configurations in an UL BWP. But there is still different understanding on how many PUSCH configurations can be used for each UE. For a UE in CONNECTED state, one view is that the UE can utilize both PUSCH configurations in IDLE/INACTIVE state and CONNECTED state, then the total number of PUSCH configurations can be four. However, it will not only complicate the UE implementation, but also have impacts on the PRACH configuration. Therefore, it is preferred that the number of applicable PUSCH configurations at any point in time is up to two. 
Proposal 4: For each UE in IDLE/INACTIVE/CONNECTED state, the number of applicable PUSCH configurations at any point in time is up to two.
Conclusions
In this contribution, we discussed the channel structure for 2-step RACH. Based on the discussion, we have the following observations and proposals.
Proposal 1: A UE shall be able to select the preambles or ROs without associating to valid POs. 
Proposal 2: For msgA PRACH transmission without associating to valid POs, the msgB window can start one symbol after the last symbol of msgA PRACH. 
Proposal 3: When only 2-step RACH is configured on the active UL BWP, preambleReceivedTargetPower and msg1-SubcarrierSpacing can be separately configured for 2-step RACH.
Proposal 4: For each UE in IDLE/INACTIVE/CONNECTED state, the number of applicable PUSCH configurations at any point in time is up to two.
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