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1. Introduction
NR supports INACTIVE state. UEs with small and intermittent data may generally be maintained in INACTIVE state by the network. However, until Rel-16, INACTIVE state doesn’t support UP data transmission and for UL (i.e. Mobile Originating) traffic, this issue has been solved by the Rel-17 SDT work (see RP-212594). However, Rel-17 SDT feature doesn’t support mobile terminating traffic and hence the overhead for MT SDT still exists in the system. In this contribution we highlight the potential benefits of enabling small data transmissions in INACTIVE for MT traffic and propose to approve a WI for this in Rel-18. 
2. Justification for enhancements to support MT-SDT 
2.1. Signalling overhead for small data in NR
The following pictures summarise the mechanisms in NR to enable mobile terminating small-data transmission from INACTIVE state until now. 
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Figure 1: Existing mechanisms for MT-Small Data packets in NR
As can be seen, even with the basic building blocks such as the INACTIVE state in Rel-15 and the 2-step RACH in Rel-16, MT-SDT traffic still incurs significant signaling overhead for the system and the associated power consumption on the UE side. Note that this also results in higher latency for the MT small data packets which is undesirable. 
Although Rel-17 SDT WI solves this issue for MO traffic, for any small MT packets, the full signalling cycle shown above is still applicable since the UE doesn’t resume the radio bearers to support data/signalling exchange during INACTIVE state for MT traffic. 
Observation 1: Even with the basic building blocks for small data transmission, NR, is not optimal in terms of signaling overhead and battery efficiency for handling MT-SDT traffic. 
2.2. Use cases for MT small data packets 
Small and infrequent data transmissions are typical in networks today and this is common for various applications including smart phone applications for keep alive packets, positioning etc. Other devices such as wearables, sensors, smart meters etc also generate small and infrequent data packets. Typical small data packets are not only generated in UL (i.e. MO use cases) but are also fairly prevalent for MT use cases. This can be seen from the statistics captured in Figure 2 below: 
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	[bookmark: _Ref88645645]Figure 2: Typical distribution of DL traffic for background applications (see 3GPP TR36.822)


Observation 2: Mobile terminating small and infrequent data traffic is fairly prevalent in the networks and contribute to a significant amount of signalling overhead and power consumption. 
3. Scope of Rel-18 SDT work
Based on the discussions leading up to RAN#94-e, we propose to have a fairly focused work item to support MT-SDT in Rel-18. 
The objectives proposed in [1] hence provide a good basis for achieving this goal: 
	Specify the support for paging-triggered SDT (MT-SDT) [RAN2, RAN3]
· MT-SDT triggering mechanism for UEs in RRC_INACTIVE, supporting RA-SDT and CG-SDT as the UL response;
· MT-SDT procedure for initial DL data reception and subsequent UL/DL data transmissions in RRC_INACTIVE.


Based on the above, the following aspects can be noted: 
· The work is constrained to RRC_INACTIVE state
· Thus, only RAN paging is in scope and hence the work is transparent to CN 
· The mechanism enables paging-triggered SDT and hence would enable the UE to resume SDT RBs upon MT paging trigger
· Once the configured SDT RBs are resumed, the Rel-17 SDT mechanisms can be reused and hence both RA-SDT and CG-SDT can be supported for subsequent steps after the paging
· Thus, the Rel-18 leverages all the building blocks that exist in NR to enable MT-SDT
· Rel-15 RRC_INACTIVE state is used as the baseline
· Rel-16 work on 2-step RACH is reused to support RA-SDT for MT traffic
· Rel-17 work on RA-SDT and CG-SDT is reused to support the general transmission over configured RBs after the paging trigger
Based on the above, we propose to agree a work item for Rel-18 MT-SDT
Proposal 1: RAN plenary is recommended to approve the WI to enable MT-SDT in Rel-18
4. Conclusion and proposals
In this contribution motivation for Rel-18 MT-SDT WI is provided and the following observations and proposals are made: 
Observation 1: Even with the basic building blocks for small data transmission, NR, is not optimal in terms of signaling overhead and battery efficiency for handling MT-SDT traffic. 
Observation 2: Mobile terminating small and infrequent data traffic is fairly prevalent in the networks and contribute to a significant amount of signalling overhead and power consumption. 
Proposal 1: RAN plenary is recommended to approve the WI to enable MT-SDT in Rel-18
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