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1	Introduction
[bookmark: _Ref178064866]The approved work item justifications and objectives for NR NTN Evolution in Rel-19 [1] emphasizes the benefit to support Store and Forward operation for NB-IoT.
	
Benefits specifically associated with the support of Store and Forward (S&F) Satellite operation with regenerative payload:
· S&F operation allows for delay-tolerant, non-real-time IoT NTN services to be offered in areas visited by the satellites but with no need to have NTN gateway infrastructure (e.g.mid-sea, remote areas)
· Along with support for discontinuous coverage, support for S&F operation is key to facilitate cost-effective deployment of IoT NTN services and enable an immediate operational service with (1) sparse LEO constellations and (2) reduced ground segment infrastructure.
· The support of S&F puts the 3GPP IoT NTN solution on par with other non-3GPP solutions intended for massive satellite IoT, which natively already supports S&F services




	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]. 
· 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





2	Discussion
Regenerative payload support in the TS 36.300
Store and Forward operations require to NTN payload to on-board an eNB. While in Rel-17 and Rel-18 the defined architecture was transparent, Rel-19 is defining a regenerative payload architecture where NTN operations are on-boarded. In parallel, the Rel-19 will bring support of the regenerative payload for NR NTN. Therefore, it is interesting to align regenerative payload architecture between NR NTN and IoT NTN.
Align regenerative payload architecture definition for IoT NTN with the NR NTN

Store and Forward
[image: ]
Figure 1: Store and Forward operations
Store and Forward are defined in [3] as the ability of a NTN to “provides a way to enable autonomously network service to UEs without the satellite always being connected to the ground station, which can extend the service availability for the areas without the connectivity to ground station via feeder link or ISL (e.g. at sea, very remote areas lack of ground-station infrastructures), improve the ground segment affordability with fewer ground stations and allow more robust UE services with the satellite under intermittently/temporarily unavailable feeder link.”. 
The study performed in [2] describes 4 use cases for Store and Forward that are:
· Mobile-Originated message Store and Forward
· Mobile-Terminated message Store and Forward
· Inter-Satellite Store and Forward
· Data transfer for IoT devices in remote area

Also, [3] defines also a list of requirements associated to Store and Forward operations.
The following requirements should be considered for the RAN2 Store and Forward work
· Store data on the satellite when the feeder link is unavailable; and forward the data once the feeder link between the satellite and the ground segment becomes available as illustrated on the figure above.
· A 5G system with satellite access shall be able to inform a UE whether S&F Satellite operation is applied
· Subject to operator’s policies, a 5G system with satellite access supporting S&F Satellite operation shall be able to support forwarding of the stored data from one satellite to another satellite (e.g., which has an available feeder link to the ground network), through ISLs. 

Finally, [4] studied different solutions to support regenerative IoT NTN payload and store and forward operations. Especially, the regenerative payload architecture pose the problem of the moving interfaces and network registration that are in the scope of the RAN3.

3	Conclusion
Based on the discussion in the previous sections we propose the following:
1. Align regenerative payload architecture definition for IoT NTN with the NR NTN
The following requirements should be considered for the RAN2 Store and Forward work
· Store data on the satellite when the feeder link is unavailable; and forward the data once the feeder link between the satellite and the ground segment becomes available as illustrated on the figure above.
· A 5G system with satellite access shall be able to inform a UE whether S&F Satellite operation is applied
· Subject to operator’s policies, a 5G system with satellite access supporting S&F Satellite operation shall be able to support forwarding of the stored data from one satellite to another satellite (e.g., which has an available feeder link to the ground network), through ISLs. 
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