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1 Introduction

After RAN#102 meeting, the WID of IoT NTN is approved. Support of Store & Forward is one of the objectives shown as follows:
· 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]

Note: Strive to minimise UE impact.

Note: Coordination with SA2 (Rel-19 SA2 led Sat-Arch ph3 SI) is needed on the detail requirements (e.g. traffic type, or QoS parameters for S&F), network architecture (e.g. whether consider (partial) core network on satellite) etc.; further coordination with CT1 might be required
In this contribution, we make the proposals of the impact of RAN2 to support Store & Forward in IoT NTN.
2 Discussion
S&F operation is a cost-effective deployment of IoT NTN to satisfy delay-tolerant, non-real-time IoT services. Since the service link and feeder link are not available at the same time, the transmission of UL and DL data is different from traditional method. As shown in Figure 1, only service link is useful at time T1. Thus, IoT devices could not get the DL data from NW. At time T2, the satellite moves to the position where the feeder link is available. The UL data of IoT devices stored in the satellite could be transmitted to the ground and the DL data from ground could be also transmitted. With S&F function, satellites could use service link and feeder link independently. 
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Figure 1 Example of S&F operation
Considering the impact of RAN2, the current satellite work mode should be illustrated to UEs. We think there are two modes for satellites:
· Normal Mode: The service link and feeder link are available at the same time;
· S&F Mode: The service link is available while the feeder link is not. 
Since this information is same for all UEs, it is more suitable to add this information in SIB
Proposal 1: Add satellite work mode into SIB to indicate whether S&F function is active.
For the initial access of UEs, the selection of satellite is the first step. As discussed in SA2#159, there is no restriction of single satellite or multiple satellites. S&F satellite operation mode can support multi-satellite deployment scenarios by allowing a UE to be potentially served by multiple satellites. Even though multi-satellite support is able to reduce the latencies in data transfer delivery, the overhead of exchanging UE context is much higher than the single satellite if the latency is acceptable for service.
For single satellite to support S&F, UE only needs to communicate with one satellite. UE context could be stored at the same satellite until all data transmission is over. UE context is not needed to exchange among different satellites. 
Based on the analyse above, single satellite to support S&F is simpler from perspective of RAN2, we could make the solution for single satellite at first. For multi-satellite solution, RAN3 input is needed considering the UE context transmission. RAN2 could focus on single satellite solution for S&F at first. For multi-satellite solution, RAN2 could wait for RAN3 conclusion on the UE context transmission.
Proposal 2: RAN2 could focus on single satellite solution for S&F at first. For multi-satellite solution, RAN2 could wait for RAN3 conclusion on the UE context transmission.
Since UEs have to communicate to NW with multiple times, the RRC connection could be suspended during the satellite is out of service and resumed RRC connection at the next service link available duration. This behaviour is similar as the RRC_INACTIVE state. However, according to TS 36.300, the RRC_INACTIVE state has the following restriction:
E-UTRA connected to 5GC additionally supports RRC_INACTIVE state, which has the same characteristics as RRC_INACTIVE of NR connected to 5GC, as specified in TS 38.300
Based on the current scope of IoT NTN, the connection of 5GC is not supported. Thus, RAN2 needs to define the RRC connection suspend and resume mechanism for S&F function.
Proposal 3: RAN2 needs to define the RRC connection suspend and resume mechanism for S&F function.
3 Conclusions 
In this contribution, we have the following proposals: 
Proposal 1: Add satellite work mode into SIB to indicate whether S&F function is supported.
Proposal 2: RAN2 could focus on single satellite solution for S&F at first. For multi-satellite solution, RAN2 could wait for RAN3 conclusion on the UE context transmission.
Proposal 3: RAN2 needs to define the RRC connection suspend and resume mechanism for S&F function.
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