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[bookmark: _Ref165266342]Introduction
According to the work item description [1] of the 2-step RACH, RAN2 needs to define the contention-based procedures for the 2-step RACH, and the MsgA could comprise both the PRACH and the PUSCH. In this contribution, we clarify a few issues related to the 2-step RACH procedure
Discussion
Whether the PRACH is always needed for MsgA
According to the trigger conditions given in the WID [1] for the 2-step RACH procedure, the handover is one major use case for the 2-step RACH.
	· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion
· No new triggers for 2 step RACH


According to the LTE RACH-less solution, the UE can send the PUSCH (without PRACH) directly to the network if the network indicates the target TA to the UE. This means that if the UE has a valid TA, the UE does not have to send the PRACH for the 2-step RACH procedure. Saving the PRACH for the 2-step RACH procedure can save the PRACH resources and the uplink transmission power of the UE. We consider that at least for the handover, the PRACH can be saved for the 2-step RACH procedure.
Observation 1: According to the LTE RACH-less solution, the UE can send the PUSCH (without PRACH) directly to the network if the network indicates the target TA to the UE.
Proposal 1: If the UE has a valid TA (e.g. as indicated in the handover command), the MsgA can include only the PUSCH. 
For other trigger conditions of the 2-step RACH procedure, we consider that the PRACH can be included as required by RAN1, as the PRACH in MsgA could be used by the network to estimate the location of the PUSCH.
How to determine the 2-step RACH procedure is contention-based
According to the 2-step RACH WID [1], MsgA could include both PRACH and PUSCH, and only the contention-based 2-step RACH is needed. Here we listed a few options for the potential combination of PRACH and PUSCH for CB-2step RACH as follows:
· Option 1: CB-PRACH + CF-PUSCH
· Option 2: CB-PRACH + CB-PUSCH
· Option 3: CF-PRACH + CB-PUSCH
· Option 4: CF-PRACH + CF-PUSCH
Option 1/2/3 can be considered as contention-based RACH procedure. However according to the current MAC specification, the CB-RACH and CF-RACH is differentiated only according to the PRACH resource. If RAN2 wants to introduce the CB-2-step RACH of Option 3, then more specification work is needed to differentiate the CB-PUSCH from the CF-PUSCH. Thus we consider that if the MsgA includes the PRACH, the CB-2-step RACH means that the PRACH resource of the 2-step RACH is contention-based. This means that the 2-step RACH procedure is always terminated based on the MAC CE (e.g. contention resolution ID) scheduled by the RA-RNTI. Whether the PUSCH is shared with other UEs or not can be left to the network implementation.
Proposal 2: If the MsgA includes the PRACH, the CB-2-step RACH means that the PRACH resource of MsgA is contention-based.
Whether to support SUL for 2-step RACH
According to the current MAC specification, the SUL carrier can be used to improve the uplink coverage. For the 2-step RACH procedure, we consider that the same gain of the SUL can also be achieved for the 2-step RACH procedure. This means that the MsgA resources of the 2-step RACH can be configured on both SUL and NUL.
Proposal 3: The MsgA resources of the 2-step RACH can be configured on SUL and NUL.
Mapping between PRACH and PUSCH
According the 2-step RACH WID [1], the “channel structure of msgA is Preamble and PUSCH carrying payload”. According to the current RACH procedure specified in the NR MAC specification [2], the Msg1 selection procedure is based only on the RO (RACH Occasion). If there is no 1-to-1 mapping between an RO and a PUSCH occasion, the MAC needs to define how to select a PUSCH resource/occasion within multiple PUSCH occasion(s). Here we listed a few options for the mapping relation between PRACH and PUSCH.
· Option 1: 1-to-1 mapping between PRACH occasion and PUSCH occasion
· Option 2: 1-to-n mapping between PRACH occasion and PUSCH occasion
· Option 3: n-to-1 mapping between PRACH occasion and PUSCH occasion
· Option 4: n-to-n mapping between PRACH occasion and PUSCH occasion
A flexible mapping relation between the PRACH occasion(s) and the PUSCH occasion(s) can increases the resource utilization efficiency. However, the specification effort should also be considered. Here we consider that the mapping relation between PRACH and PUSCH should be determined by RAN1 first before RAN2 specifies the detailed UE behaviors.
Observation 2: The mapping relation between PRACH occasion and PUSCH occasion could have some impacts on the MsgA resource selection.
Conclusions
Based on the analysis given above, we have the following Proposals and Observations：
Observation 1: According to the LTE RACH-less solution, the UE can send the PUSCH (without PRACH) directly to the network if the network indicates the target TA to the UE.
Observation 2: The mapping relation between PRACH occasion and PUSCH occasion could have some impacts on the MsgA resource selection.
Proposal 1: If the UE has a valid TA (e.g. as indicated in the handover command), the MsgA can include only the PUSCH. 
Proposal 2: If the MsgA includes the PRACH, the CB-2-step RACH means that the PRACH resource of MsgA is contention-based.
[bookmark: _GoBack]Proposal 3: The MsgA resources of the 2-step RACH can be configured on SUL and NUL.
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