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In past RAN2 meetings [1], the following agreements regarding RACH-SDT had been achieved:
	Agreements: 	
1. RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this. However, use of common RACH resources will not be precluded if possible via implementation.
2. For RA-SDT, up to two preamble groups (corresponding to two different payload sizes for MSGA/MSG3) may be configured by the network. 
3. If RACH procedure is initiated for SDT (i.e. RA-SDT initiated), the UE first performs RACH type selection as specified in MAC (i.e. Rel-16). FFS whether threshold is SDT specific or not.


In this contribution, we would like to provide our understanding of the RACH based  small data transmission procedure in terms of:
· PRACH configuration;
· Subsequent transmission;
· Fallback and switching. 
Discussion
PRACH configuration
According to the WID [2], it can be concluded that RA-SDT shall be performed in the RRC_INACTIVE state. Then the first question that comes to us is how does the UE acquire the RA-SDT resource (e.g. PRACH resource in time/frequency/code domain). Generally, we think there are two feasible options: 
Option 1: The SDT configuration is sent via the RRC Release message.
Option 2: The SDT configuration is sent via the broadcast channel (e.g. SIB1).
Currently, the CG-SDT procedure with UE-dedicated CG resources has already been studied in the WID. On the other hand, RA-SDT can be performed on a serving cell which is different than the serving cell where the RRC Release message is previously received. Thus, to achieve resource efficiency, we think only contention-based preamble can be used for Rel-17 NR SDT. In this sense, we think the RA-SDT related PRACH resource should be configured within SIB1. 
Proposal 1: RA-SDT related PRACH resource is configured within SIB1.
Proposal 2: Contention-free RA procedure is not supported for Rel-17 NR SDT.
Subsequent transmission 
In the Reply LS R1-2102125 [3], RAN1 tells that it is feasible to use either a new common search space or a UE-specific search space. Thus it can be up to RAN2 to make the decision.
In our understanding, configuring USS has several advantages in terms of UE power saving, non-fallback DCI scheduling, and capacity. In this sense, RAN2 should confirm that USS can be configured for the RA-SDT procedure and the corresponding configuration is delivered to the UE via the RRC Release message.   
Proposal 3: RAN2 confirms UE-specific search space is introduced for RA-SDT.
During the NR SDT procedure, subsequent transmission can be performed after the first UL transmission with state transition controlled by the network. An example of subsequent transmission within RA-SDT procedure is depicted below. Generally, we think the subsequent transmission is mainly used to provide supplementary UL grants to accommodate the pending that triggers the RA-SDT procedure. Multiple round trips of data transfer are possible during this stage is not expected. Otherwise, PHY measurement and reporting might be needed to require the RRM requirement, which is harmful to UE power saving. If there are a lot of data to be transmitted due to the RAR grant of small TBS, the UE should be able to indicate some UE assistance information for the network. Meanwhile, a reasonable network implementation should be transitting the INACTIVE UE into RRC CONNECTED state, or using a multi-TTI UL grant. Based on this, from RAN2 perspective, we think neither BWP switching operation nor RRC reconfiguration is expected during the RA-SDT procedure. For the multiple-TTI UL grant, RAN2 should send an LS to RAN1 asking whether this is feasible for NR SDT.      


Figure 1 Subsequent transmission within RA-SDT procedure
Proposal 4: Only initial BWP is supported for RA-SDT.
Proposal 5: RRC reconfiguration is not supported for RA-SDT. 
Proposal 6: From RAN2 perspective, multi-TTI UL grant can be used in the subsequent transmission within RA-SDT procedure. Send an LS to RAN1 asking whether this is feasible.
Fallback and switching 
For NR SDT, considering that far more resource blocks need to be allocated to the MsgA PUSCH for UL UP data transmission, the transmission becomes less reliable, compared to the legacy MsgA PUSCH transmission. As a result, the gNB may not successfully decode the MsgA PUSCH with UL UP data due to the time-varying characteristics of the wireless channel and the lack of valid time alignment.  
To improve transmission robustness, the legacy fallback and switching mechanism for 2-step RACH should be reused for 2-step RACH based SDT. For example, the network can control the number of times 'N'. If the 2-setp RACH based SDT procedure is not successfully completed even after 'N' times of MsgA transmission, the UE will fallback to use 4-step RACH based SDT resources, if configured, and continue the small data transmission procedure.    
Proposal 7: The Rel-16 fallback and switching mechanism for 2-step RACH are reused for 2-step RACH based SDT procedure.  
Conclusions
[bookmark: _Toc502437832]In this contribution, we have provided our understanding of supporting small data transmission via RA procedure. The following proposals are made:
PRACH configuration:
Proposal 1: RA-SDT related PRACH resource is configured within SIB1.
Proposal 2: Contention-free RA procedure is not supported for Rel-17 NR SDT.

Subsequent transmission:
Proposal 3: RAN2 confirms UE-specific search space is introduced for RA-SDT.
Proposal 4: Only initial BWP is supported for RA-SDT.
Proposal 5: RRC reconfiguration is not supported for RA-SDT. 
Proposal 6: From RAN2 perspective, multi-TTI UL grant can be used in the subsequent transmission within RA-SDT procedure. Send an LS to RAN1 asking whether this is feasible.
[bookmark: _GoBack]Fallback and switching:
Proposal 7: The Rel-16 fallback and switching mechanism for 2-step RACH are reused for 2-step RACH based SDT procedure.  
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