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1 Introduction
The 3GPP TR 22.865 describes use cases and aspects related to enhancements of the 5G system over satellite and one item that it details is the following:
· Store and Forward (S&F) Satellite operation with intermittent/temporary satellite connectivity for delay-tolerant communication service
[bookmark: OLE_LINK12]This use case illustrates the realization of a S&F service between a UE with satellite access and an Application Server for a delay-tolerant/non-real-time IoT NTN service in the case of a Mobile Originated message. The S&F use case enables the Satellite payload to admit new UEs with local Authentication and Authorization and allow the UEs to send the messages.
The TR 22.865 has been endorsed as TS 22.261 in the just concluded SA1 meeting.
While the discussions shape up in the SA groups in supporting S&F for Non-Terrestrial Networks, it would be preferable to start a study for S&F support in terrestrial networks as well for UAV use cases.
2 Discussion
2.1 Support of Store & Forward Satellite operation
Enlisted below are the benefits associated with enabling Store and Forward (S&F) Satellite operation with regenerative payload:
· Facilitating Delay-Tolerant IoT NTN Services: The incorporation of S&F operation enables the provision of delay-tolerant, non-real-time IoT NTN services in regions covered by the satellites, without the necessity of establishing NTN gateway infrastructure. These areas may include remote regions and mid-sea locations.
· Enhancing Cost-Effective Deployment: In addition to supporting intermittent coverage, the inclusion of S&F operation is crucial for cost-effective deployment of IoT NTN services. It facilitates the rapid operationalization of services in scenarios involving (1) sparse LEO constellations and (2) reduced ground segment infrastructure.
· Alignment with Non-3GPP Solutions: Embracing S&F capabilities brings the 3GPP IoT NTN solution in line with other non-3GPP solutions designed for massive satellite IoT, as these non-3GPP solutions inherently support S&F services.
It has to be understood that the benefits can also apply for Terrestrial networks (possible Small cell / Femto deployments with unreliable backhaul) and for UAV/UAS based 5G deployments (with unreliable backhaul)
2.2 Applicability in UAV/UAS deployments
The ongoing work on supporting the Uncrewed Aerial Systems (UAS) in RAN Working Groups (WG) and the SA WG2 has mostly focused on identification, authentication, and authorization of Aerial UEs. The Rel-18 RAN2-led work is focused on radio measurements, mobility and interference mitigation enhancements that should allow smooth integration of UAVs within the existing NR networks. The Rel-18 work has lately extended the scope to address some regulatory requirements coming from specific geographic areas to ensure UAV UEs are identifiable.
When IOT or delay tolerant radio base stations are deployed on a need basis in certain geographies and for specific use cases (ex: UAV based base station deployed to collect IOT data (delay tolerant) in a specific time of day), support of S&F or what can be termed as “coreless support” becomes essential.
TR 38.821 also discussed the possibility of using all solutions developed for Satellites being applicable to UAVs as well.
2.3 Applicability in Terrestrial networks
The nature of terrestrial network deployment is changing given the fact that deployments requirements change with every single vertical (IOT, V2X, Enterprise….). The days of one macro network servicing a host of verticals is fading. Vertical businesses are also demanding various degree of autonomous / shared control over deployed networks. Some extreme scenarios include strictly “my network/data fully in my premises and my network fully in my control”. As a further example, deployment in support for Agritech in remote areas will have constraints on the backhaul availability along with possible demands for autonomous control.
In such scenarios, the ability to support S&F in terrestrial networks will be helpful.
3 Conclusions
We have highlighted the potential use cases for developing S&F capabilities (or what can be termed as coreless operations) for terrestrial networks as well. NTN enhancement topics that may bring value in terms of practical deployment gains for NTN networks.
Proposal: Study on the possibility of supporting S&F for terrestrial / UAV networks in Release 19.
References
[1]	S1-232062, updates on use case on Store and Forward-MO for TR 22.865



