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[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Introduction
[bookmark: OLE_LINK99][bookmark: OLE_LINK98]In last e-meeting, SDT type selection issue and criterion for performing SDT transmission had been discussed and agreements had been achieved as following:
· The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE
· Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  
· FFS if an “additional SDT specific” RSRP threshold is further used to determine whether the UE should do SDT
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]In this contribution, we will further analyze the SDT type selection between Configured grant and RACH based scheme, and details of data volume calculation for performing transmission scheme selection. 
Discussion
2.1 Selection between CG and RA based SDT
For legacy UEs, at least one type of 4-step RA resource and 2-step RA resource will be configured. Configured grant could be configured for uplink transmission without dynamic scheduling, and configured grant configuration is always optional for UE. Comparing CBRA resource which is shared for all UEs that camp on the same serving cell，configured grant resource is always UE-specific configuration. UEs prioritize the resources reserved for CG to avoid resource competition conflicts. From transmission reliability perspective, UE in RRC inactive state could perform UL transmission on configured grant resource with valid TA, which can be easier to receive than PUSCH in MSGA. Form transmission latency perspective, transmission resource is assigned in RAR for 4-step RA. Comparing CG resource, which is activated and available in RRC inactive state for transmission, transmission delay for 4-step RACH based SDT is much larger. So, configured grant is more effective and should be selected first for SDT in RRC inactive state. For UEs without configured grant configuration or the TA is not valid, RA based data transmission can be selected. 
Proposal 1: The selection between configured grant and RA shall be clearly specified (i.e. shall not be left to UE implementation).
Proposal 2: Configured grant (if configured) should be selected first for data transmission in RRC inactive state.
2.2 Scheme switch
At least one type of 4-step RA resource and 2-step RA resource will be configured for a serving cell as legacy RA behaviour in R16. Once configured grant transmission fails, UE can perform scheme switch and transmit corresponding data with RACH resource. When UE switch to RACH based small data transmission from configured grant, UE may selects 2-step RA or 4-step RA according to the legacy selection procedure. In addition, fallback procedure from 2-step RA to 4-step RA can also be inherited in small data transmission in RRC inactive state. How to define transmission failure of configured grant and whether a timer or counter mechanism is needed need to be discussed. 
Proposal 3: The selection criteria and procedure between 2-step RA and 4-step RA of R16 could be reused as the baseline for inactive state data transmission. 
Proposal 4: Support scheme switch from CG based data transmission to RACH based data transmission.
Proposal 5: Fallback procedure from 2-step RA to 4-step RA can also be inherited in RRC inactive state data transmission.
2.3 Switch between SDT and RRC resume
According agreement reached in last meeting, data volume threshold is used for the UE to decide whether to do SDT or not. Basically, when the data volume is larger than the threshold configured by network, UE select RRC resume procedure; otherwise, UE performs small data transmission. 
Except for the data volume, UE buffer size should also be considered as procedure selection criteria. In our understanding, even though subsequent UL data transmission is supported, it is still not an efficient way to transmit large amount of data in RRC inactive state. When buffer size is larger than a threshold configured by network, UE may resume RRC connection and apply UL resource for data transmission. The buffer size here not only includes the data in L2 buffer, but also the foresee data, for example, periodic data packets. 
Proposal 6: Consider buffer size as criteria for UE to decide whether to do SDT or not.
Considering mobility and random access competition failure probability, there is the possibility of transmission failure for UE supported CG and/or RACH based SDT. SDT failure may be indicated by network or response timer expired. As TA is always assumed valid for CG based SDT and CG resource are cell level configuration, CG based SDT may fails when UE moves out of the source serving cell or locates at the edge of the serving cell. Once CG based SDT failure occurs, UE can re-select transmission scheme between RACH based SDT and RRC resume procedure. If UE transmits small data based RACH based SDT, the CG resource may be absence or invalid for that UE as proposal2. So, UE re-selects transmission scheme between RACH based SDT and RRC resume procedure once RACH based SDT fails. Re-selection mentioned above should according to the criteria for scheme selection. 
Proposal 7-1: When CG based SDT failure occurs, UE re-selects scheme between RACH based SDT and RRC resume procedure. 
Proposal 7-2: When RACH based SDT failure occurs, UE re-selects scheme between RACH based SDT and RRC resume procedure.
3 Conclusions
According the above discussion we have following proposals: 
Proposal 1: The selection between configured grant and RA shall be clearly specified (i.e. shall not be left to UE implementation).
Proposal 2: Configured grant (if configured) should be selected first for data transmission in RRC inactive state.
Proposal 3: The selection criteria and procedure between 2-step RA and 4-step RA of R16 could be reused as the baseline for inactive state data transmission. 
Proposal 4: Support scheme switch from CG based data transmission to RACH based data transmission.
Proposal 5: Fallback procedure from 2-step RA to 4-step RA can also be inherited in RRC inactive state data transmission.
Proposal 6: Consider buffer size as criteria for UE to decide whether to do SDT or not.
Proposal 7-1: When CG based SDT failure occurs, UE re-selects transmission scheme between RACH based SDT and RRC resume procedure. 
Proposal 7-2: When RACH based SDT failure occurs, UE re-selects scheme between RACH based SDT and RRC resume procedure.
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