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1. 
Introduction

In RAN2 #111 e-meeting, the topic of SDT in RRC_INACTIVE state was discussed and has been made the following agreements in RAN2#111 e-meeting chairman notes : 
Agreement:
5.The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE
6. The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.
In this contribution we want to discuss how to select the 2-2tep RACH or 4-step RACH procedure to transmit SDT, and which criteria should we consider to select one of the both RACH procedures.
2. 
Discussion
According to this agreement “UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH)” , potentioal approaches should be further studied. If UE has UL transmission of small data to tansmit in RRC_inactive state, firstly UE should transmit the preamble, and as known, UE may be configured with 2-step RACH and 4-step RACH by NW, how could UE select the RA type should be studied.
Observation 1: RA type selection should be studied before the UL data transmission occurrence if the UE configured with 2-step RACH and 4-step RACH by NW.
  if UE is in RRC_inactive state and will transmit the UL data based RACH, so firstly UE should determine the RA type, then transmit preamble. As known the criterion of RA type selection has been defined in R16, if UE is configured with 2-step RACH and 4-step RACH by NW, the UE should select the 2-step RACH type if conditions such as e.g.the RSRP is fulfilled. Based on this analyze the RA type selection for UL data transmission should follow the criterion of RA type selection between 2-step RACH and 4-step RACH as defined in R16.
Proposal 1: The RA type selection of UL data transmission should follow the RA type selection criterion of 2-step RACH and 4-step RACH as baseline

Furthermore, we want to discuss another aspect how to select one of the both RACH procedures to transmit SDT in order to avoid to minimize impact on the current specification, especially on RAN1, as known the PUSCH occasion is associated with RACH occasion in which the preamble is transmitted in the 2-step RACH of R16, which means the time-frquency resource for SDT is determined if the preamble is already selected by UE in the 2-step RACH, in R16 it is defined that 56 bits or 72 bits can be encapsulated in the MSGA PUSCH, and obviously the UL grant of Msg3 is smaller than the ossociated PUSCH occasion of MSGA.
Observation2: The UL grant of Msg3 is smaller than PUSCH occasion of MSGA in 2-step RACH.
Proposal 2: The SDT procedure should minimize impact on current specification, especially on RAN1.
  The small data is come from the upper layer, it may have different size each time, UE should caculate the resource for transmission of small data firstly before the transmission actually happens, then UE should select one of RACH procedure to tramsmit SDT if UE is configured with 2-step RACH and 4-step RACH simultaneously by NW, and furthermore one SSB with SS-RSRP is above msgA-RSRP-ThresholdSSB amongst the associated SSBs, the required resource of small data is smaller than PUSCH occasion, then UE should select 2-step RACH to transmit SDT in oder to minimize the latency of small data. If none one of SSBs with SS-RSRP is above msgA-RSRP-ThresholdSSB amongst the associated SSBs, then UE should select 4-step RACH to transmit SDT on UL grant which is assigned by Msg2.
Proposal 3: UE should select 2-step RACH to transmit SDT if all selection conditions which defined in R16 for 2-step and 4-step are fulfilled.

Proposal 4: UE should select 4-step RACH to transmit SDT if none one of SSBs with SSB with SS-RSRP is not above msgA-RSRP-ThresholdSSB.

  As describted above UE should firstly calculate the required resource for SDT if small data is coming, because the size of small data is unpredicted, it may larger than the PUSCH occasion, if this case happens, we propose that the UE should transmit BSR to NW in order to receive precise amount of resource for SDT transmission to avoid any spectrum waste, beside this, we also should consiser the criteria which is defined in R16 to select 2-step RACH or 4-step RACH to transmit BSR to NW.
Proposal 5: The SDT size is over the PUSCH occasion, UE can send BSR to NW using MSGA PUSCH if the UE selects 2-step RACH procedure to tramsmit BSR.

Proposal 6: The SDT size is over the PUSCH occasion, UE can send BSR to NW using Msg3 if the UE selects 4-step RACH procedure to tramsmit BSR.

  If NW receive the BSR which is transmited by UE in MSGA PUSCH or Msg3, NW should assign UL grant to UE to tranmit SDT, furthermore the BSR has implicitly or explicitly to indicate that UE will transit to RRC_connected to transmit SDT.
Proposal 7: UE should transit to RRC_connected to transmit SDT if it receive UL grant.
3.  Conclusion

Based on above discussion, we have the following observations and proposals.

Observation 1: RA type selection should be studied before the UL data transmission occurrence if the UE configured with 2-step RACH and 4-step RACH by NW.
Proposal 1: The RA type selection of UL data transmission should follow the RA type selection criterion of 2-step RACH and 4-step RACH as baseline.
Observation2: The UL grant of Msg3 is smaller than PUSCH occasion of MSGA in 2-step RACH.
Proposal 2: The SDT procedure should minimize impact on current specification, especially on RAN1.
Proposal 3: UE should select 2-step RACH to transmit SDT if all selection conditions which defined in R16 for 2-step and 4-step are fulfilled.

Proposal 4: UE should select 4-step RACH to transmit SDT if none one of SSBs with SSB with SS-RSRP is not above msgA-RSRP-ThresholdSSB.

Proposal 5: The SDT size is over the PUSCH occasion, UE can send BSR to NW using MSGA PUSCH if the UE selects 2-step RACH procedure to tramsmit BSR.

Proposal 6: The SDT size is over the PUSCH occasion, UE can send BSR to NW using Msg3 if the UE selects 4-step RACH procedure to tramsmit BSR.

Proposal 7: UE should transit to RRC_connected to transmit SDT if it receive UL grant.
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