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1	Introduction
One of the objectives for Rel-19 WID for IoT-NTN enhancements (RP-240776) is 
Support of  Store&Forward (S&F) satellite operation with full eNB as regenerative payload, therefore:
· Define the necessary enhancements into E-UTRAN (network & UE) to support S&F operation for delay-tolerant services [RAN3, RAN2, RAN4]
· At least specify necessary enhancements e.g. related to S1 protocol, especially to address the feeder link switch over as needed [RAN3]
In this paper we further analyse the radio interface impacts for SF architecture for different SF architectures.
2	Discussion
In some of the IoT-NTN deployments the NTN nodes may not have connectivity towards UE and the ground station at the same time. Such cases are applicable when the ground station connectivity is available only from central region and the moving NTN nodes need to cover multiple coverage areas.  For such scenarios, storage capability at NTN node is needed to handle the store and  forward operation between UE and Ground node whenever they are available.  The scenario is depicted in the following Figure. The Figure illustrates the scenario where NTN node only contain eNB components. The NTN node need to store the uplink packets received from the IoT-NTN UE when it is serving area without coverage, and it need to store the downlink data received from ground station and the device location is not served by NTN node. 
 [image: ]
For store and forward operation, the NTN nodes may consist of only eNB components or some components of eNB and CN elements.  The radio interface signaling procedures and impacts to NAS procedures may vary depending on the architecture. For example, in case of eNB at NTN node, the NAS level registration and signaling procedures may not be completed in a single procedure if the CN connectivity is not available at the time of NAS procedures.  In case of eNB+MME component at NTN node the registration procedure can be completed using a single procedure and security aspects will be handled by the MME related components.
Both variants of architecture have different benefits and limitations. The architecture options for Store and Forward operations are under discussion in SA2. We propose RAN2 to evaluate the radio interface aspects for both variants until SA2 concludes on the supported options.
Proposal 1:  RAN2 to discuss the radio interface aspects for Store-and-Forward for eNB-only at Satellite and eNB+MME at Satellite until SA2 concludes on the supported components in NTN node for Store and Forward (S&F)  operation.
The RAN2 impact of store and forward architecture for IoT-NTN may vary depending on the application scenario. For example if the mobile originated IOT message is to obtain some specific information from network for its further operation, delivery of the relevant downlink information within specific interval is critical. In other scenarios it is meant to provide periodic or aperiodic status report to the application servers. In such cases the response time is not critical. In the same-way the downlink paging is meant to trigger the reporting from UE, the impacts of store-forward operation may impact the collection of reports.  If the downlink paging is to deliver downlink command to activate specific operation the impacts will be different. We propose that RAN2 to identify the application scenarios that requires specific enhancements on the radio interface corresponds to store and forward mode (S&F mode) of operation.
Proposal 2:  RAN2 to identify the application scenarios that requires specific changes for the radio interface operation in S&F mode.
When NTN node is serving new area, it may need to handle the new data transmissions from the coverage area and also complete the data transmission in downlink that was received and stored from CN at the time of earlier connectivity. In such cases the access control and data transmission across these two variants of users needs to be differentiated. Mainly to avoid the delivering the stored data becomes invalid or time-out at UE.  In the same way for the uplink transmissions depending on the storage available at NTN node to receive and buffer the packets the access control and scheduling of transmissions needs to be handled.
Proposal 3:  RAN2 to investigate access control and scheduling related changes for S&F operation.
For IoT data transmissions two solutions were described in current specifications namely control plane and user-plane solutions. In case of control plane solutions, the data transmission is carried as NAS payload and access security is not enabled in this case. In eNB-only in NTN case, even though the security for data transmission for control plane is not part of access stratum there could be some security issues related to radio interface aspects such as paging response. 
Proposal 4:  RAN2 to analyze additional security requirements for handling control plane CIOT in Store-Forward mode of operation.
For user plane solution the security keys (T-KeNB) to be used in next node is based on earlier node. This may require exchange of eNB keys across NTN nodes to allow the new node to handle the security of the UE. In user plane solution the UE is moved to idle-suspended mode when the connection is released from current eNB. When it resumes the connection to next node the Resume operation will make use of new keys based on old key and NCC value. The target eNB is expected to be aware of the new keys to handle this situation. This issue is common for regenerative architecture, but in S&F mode of operation where the NTN node only have CN connectivity, how this information is exchanged across NTN nodes successively serving the UE needs to be analyzed further,
Proposal 5:  For User Plane solution for IoT-NTN in S&F mode, security handling of same UE context across two successive NTN nodes without direct connectivity needs to be investigated further.

3	Conclusion
This document has made the following proposals
Proposal 1:  RAN2 to discuss the radio interface aspects for Store-and-Forward for eNB-only at Satellite and eNB+MME at Satellite until SA2 concludes on the supported components in NTN node for Store and Forward (S&F) operation.
Proposal 2:  RAN2 to identify the application scenarios that requires specific changes for the radio interface operation in S&F mode.
Proposal 3:  RAN2 to investigate access control and scheduling related changes for S&F operation.
Proposal 4:  RAN2 to analyze additional security requirements for handling control plane CIOT in Store-Forward mode of operation.
Proposal 5:  For User Plane solution for IoT-NTN in S&F mode, security handling of same UE context across two successive NTN nodes without direct connectivity needs to be investigated further.
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