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Introduction
In the past RAN1 meeting, definition and configuration of PUSCH occasion (PO) had been discussed. The following agreements had been achieved:
· PUSCH occasion for 2-step RACH is defined as
· the time-frequency resource for payload transmission
· One or more PUSCH occasion(s) within an msgA PUSCH configuration period are configured.
· FFS msgA PUSCH configuration period, e.g. 
· For opt. 1 with separate PUSCH configuration, msgA PUSCH configuration period may or may not be the same as PRACH configuration period
· For opt. 2 PUSCH configuration with relative location, msgA PUSCH configuration period is the PRACH configuration period
· Confirm the working assumption that both one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit (PRU) are supported
· Configurable number of preambles (including one or multiple) mapped to one PRU, explicitly or implicitly
· FFS 1-to-multiple mapping

In the contribution, we discuss the PO configuration further and PUSCH transmission procedure on PUSCH occasion. 
Discussion
Based on RAN1 agreement, PO indicates the time-frequency resource for PUSCH transmission. In each MsgA PUSCH configuration period, one or more PUSCH occasion(s) are configured, as shown in Fig.1. The PUSCH configuration period and the number of PO are obtained through gNB broadcast for idle mode UE, or possible DL massages before RA procedure for connected mode UE. When UE triggers RA procedure, UE sent its preamble and corresponding PUSCH on the PO.


Fig.1 PUSCH occasion configuration
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: Idle mode UE obtains periodic PO by gNB broadcast information.
RAN2 #105bis meeting had discussed the contents and content size of MsgA data part. Depending on the Random access trigger events, the content should include the following massage: RRC message for requesting RRC connection setup/re-establishment/resume for IDLE/INACTIVE/CONNECTED UEs; RRC message for requesting on-demand system information for IDLE/INACTIVE UEs; C-RNTI MAC CE + possibly other MAC CE(s) like BSR + UL data (CP or UP) for CONNECTED mode UEs. Based on the analysis above, minimum payload sizes the MsgA shall be able to support are 56 and 72 bits. On the other hand, from RAN2 perspective, no upper bound for MsgA content size. If the minimum requirement of MsgA size can be satisfied with RAN1 simulation, RAN 2 can consider adding more information in MsgA (PUSCH). However, once the minimum size of MsgA can not be fulfilled from RAN1 point view, RAN 2 should consider supporting MsgA segmentation to finish 2-step RA. 
Proposal 1: RAN 2 should consider supporting MsgA segmentation once the size of MsgA is limited.
Legacy PUSCH transmission is mainly based on PDCCH scheduling. DCI for scheduling PUSCH includes frequency/time domain resource assignment, MCS, TPC and other information for PUSCH transmission. In 2-step RA procedure, those assistant massages shall be sent by broadcast for all UEs serving by that cell. Comparing UE dedicated DCI, cell level PUSCH transmission assistant information in 2-step RA procedure can not perfectly assist uplink transmission.
Another significant reference parameter is Timing Advance, which is useful for maintain uplink time alignment. For legacy UE, initial Timing Advance is provided by gNB based on the preamble signaling. In 2-step RA, PUSCH transmits before UE receives response from gNB. PUSCH can not receive any TA information for RRC idle mode UE. Without accurate time alignment, PUSCH transmission reliability decreases.
Proposal 2: PUSCH transmission reliability should be considered by RAN2 and corresponding solution is needed.
Once PUSCH transmission fails, UE may operate MsgA retransmission or fall back to 4-step RA. Considering the MsgB receiving window length and fall back procedure, the latency of 2-step RA with MsgA retransmission or 2-step to 4-step fall back is closed to 4-step RA. From latency perspective, MsgA or PUSCH retransmission procedure triggered by MsgB receiving window expired or UE receives MsgA or PUSCH retransmission indicating massage from gNB causes random access delay, which goes against the original intention of 2-step RA.
Comparing Msg A or PUSCH retransmission after MsgB receiving window expired or UE receives Msg A or PUSCH retransmission indicating massage, it may be a time efficient way for UE to repeat PUSCH transmission more than once. 
Observation 2: Msg A or PUSCH retransmission procedure triggered by MsgB receiving window expired or UE receives Msg A or PUSCH retransmission massage from gNB causes random access delay.
Proposal 3: Support PUSCH transmission repetition during one Msg A transmission procedure. 
Conclusion
In this contribution, we’d like to address the PUSCH transmission in 2-step RA. As we analysis in the paper, observations and proposals as follow:
Observation 1: Idle mode UE obtains PO by gNB broadcast information.
Observation 2: Msg A or PUSCH retransmission procedure triggered by MsgB receiving window expired or UE receives Msg A or PUSCH retransmission massage from gNB causes random access delay.
Proposal 1: RAN 2 should consider supporting MsgA segmentation once the size of MsgA is limited.
Proposal 2: PUSCH transmission reliability should be considered by RAN2 and corresponding solution is needed.
Proposal 3: Support PUSCH transmission repetition during one Msg A transmission procedure. 
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