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Introduction
[bookmark: _Toc242573354]In Rel-18, an indication of SDT failure was introduced in the RA report to optimize the RACH process. Based on discussions and contributions from various companies, there remain unresolved aspects of RACH optimization for SDT that require further deliberation in Rel-19, including the reporting of threshold information and the causes of SDT failure.
This document examines the motivation behind RACH optimization for SDT and proposes potential solutions to address these issues for further discussion.
Discussion
2.1	Optimization on the thresholds for SDT
For SDT procedures initiated by MO-SDT, two thresholds are configured to the UE to determine whether to perform SDT autonomously: sdt-DataVolumeThreshold, sdt-RSRP-Threshold. Specifically, the UE may initiate the MO-SDT procedure when the pending UL data volume does not exceed the sdt-DataVolumeThreshold, and the downlink RSRP is above the sdt-RSRP-Threshold, provided that SDT resources are available. Otherwise, the traditional RACH procedure is initiated.
The defined thresholds for SDT initiation can significantly affect the UE experience and overall network performance, particularly in scenarios with a high concentration of SDT services or where few SDT services are activated. For example, if the network sets a very low sdt-DataVolumeThreshold or a very high sdt-RSRP-Threshold, only a few UEs will initiate the SDT procedure, leading to wasted reserved resources and limited energy-saving benefits despite the support for the SDT function. 
Proposal 1: RAN2 to support SDT-related enhancement when SDT initiation fails and fallback to a legacy RA procedure, due to network-configured thresholds being set too restrictively.
Conversely, if the network configures very loose thresholds, such as an extremely high sdt-DataVolumeThreshold and a very low sdt-RSRP-Threshold, it is anticipated that nearly all UEs will initiate SDT procedures, potentially causing congestion due to limited SDT resources. In this case, the SDT performance for all UEs may decline, and the regular RA performance will be severely degraded as few UEs capable of SDT will trigger RA procedures. Furthermore, the network's traffic may remain low despite abundant spectrum resources. 
Proposal 2: RAN2 to support SDT-related enhancement upon SDT initiation stage to prevent receiving excessively loose thresholds configured by the network.
Therefore, it is advantageous to include and report SDT-related information in the RA report in two scenarios, i.e. SDT initiation fails and fallback to Legacy RA scenario, and SDT initiation scenario, allowing networks with SDT capabilities to adjust their configuration strategies to balance power saving and network performance effectively. The detailed SDT-related information can be the actual value stored or measured at the UE side, or the gap between the actual value to the configured threshold. So, it’s proposed as below:
Proposal 3: RAN2 to support including RSRP/data volume related information in RA report for two scenarios: SDT initiation fails and fallback to Legacy RA scenario, and SDT initiation scenario. The detailed information can be:
Option 1: Downlink RSRP value and pending uplink data volume;
Option 2: The gap between the actual value of downlink RSRP/pending uplink data volume to the configured threshold received from the network.
2.2	Reporting on the failure cause of SDT
Several factors may contribute to the unsuccessful completion of SDT, such as the expiration of the SDT failure detection timer T319a or an RLC entity reaching its configured maximum retransmission threshold. In the event of an unsuccessful SDT process, the UE will transition to RRC_IDLE state.
Given the variety of potential failure causes, network analysis is required to develop targeted optimization strategies. For instance, if an SDT failure occurs due to T319a expiration, it may indicate a need to optimize the T319a timer configuration. Consequently, it is advisable to include the specific cause of failure in SDT failure reports.
Proposal 4: When SDT failure happens, the UE can indicate the failure cause of SDT to the network, e.g. T319a expiration.

Conclusion
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposals:
Proposal 1: RAN2 to support SDT-related enhancement when SDT initiation fails and fallback to a legacy RA procedure, due to network-configured thresholds being set too restrictively.
Proposal 2: RAN2 to support SDT-related enhancement upon SDT initiation stage to prevent receiving excessively loose thresholds configured by the network.
Proposal 3: RAN2 to support including RSRP/data volume related information in RA report for two scenarios: SDT initiation fails and fallback to Legacy RA scenario, and SDT initiation scenario. The detailed information can be:
Option 1: Downlink RSRP value and pending uplink data volume;
Option 2: The gap between the actual value of downlink RSRP/ pending uplink data volume to the configured threshold received from the network.
Proposal 4: When SDT failure happens, the UE can indicate the failure cause of SDT to the network, e.g. T319a expiration.
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