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1. Introduction
The work item of small data transmission has been approved in RAN plenary #86 meeting. In this contribution, we attempt to discuss the RACH-based schemes of small data transmission.
2. Discussion 
In LTE, a procedure similar to small data transmission is early data transmission via RA procedure [1]. And according to the objectives of the small data transmission work item as below [2], the 2-step and 4-step RACH are included in the RACH-based method.
	4.1	Objective of SI or Core part WI or Testing part WI
This work item enables small data transmission in RRC_INACTIVE state as follows: 
· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· [bookmark: _Hlk26863976]General procedure to enable UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 
· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
Note 1: The security aspects of the above solutions should be checked with SA3
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
· […]
[…]



Observation 1: The 2-step and 4-step RACH are included in the small data transmission work item.
Moreover, the work item of 2-step RACH in NR is completed in RAN2 #110. The current specification of TS 38.321 [3] includes 4-step and 2-step RA types in the RA procedure. When a RA procedure is initiated on a Serving Cell, the UE selects the carrier (i.e. SUL or NUL), performs BWP operation and then sets the RA type (i.e. 2-step or 4-step). The existing 2-step and 4-step RACH procedures can be reused for small data transmission. A UE performs small data transmission in RA procedure based on the selected RA type. For 4-step RA, the UE transmits the small data in Msg3. For 2-step RA, the UE transmits the small data in the PUSCH payload of MSGA. Or if the NW receives a RA preamble but fails to receive a PUSCH payload, the NW sends a MSGB to inform the UE to fall back to Msg3. In responding to the MSGB, the UE transmits the small data in Msg3. The small data transmission in 2-step and 4-step RACH share the similar framework.
Observation 2: The small data transmission can be applied in both 2-step and 4-step RA procedure.
Based on the EDT in LTE and the current RA procedure in NR, the small data can be transmitted in Msg3 for 4-step RACH and in MSGA for 2-step RACH. The 4-step RACH with small data transmission in NR would be similar to the EDT in LTE. Moreover, the UE with capability to support 2-step RACH in NR is supposed to reduce latency and signaling overhead. Enabling small data transmission in both 4-step and 2-step RACH provide the NW flexibility in configurations with low complexity. Similar to the existing framework in NR, the NW can configure only 4-step RACH for small data transmission, only 2-step RACH for small data transmission, or both 2-step and 4-step RACH for small data transmission. Whether to configure 2-step or 4-step RACH should be up to NW decision.
Proposal 1: Support both 2-step and 4-step RA for RACH-based small data transmission.
3. Conclusion
In this contribution, we discuss the RACH-based schemes of small data transmission, and have the following observation and proposals:
Observation 1: The 2-step and 4-step RACH are included in the small data transmission work item.
Observation 2: The small data transmission can be applied in both 2-step and 4-step RA procedure.
Proposal 1: Support both 2-step and 4-step RA for RACH-based small data transmission.
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