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1. Introduction
WT2 below is agreed as part of 5GSAT_ph3 study:
WT2: Store and Forward 
WT-2.1: Study, and if applicable, define the parameters needed to characterize and support S&F Satellite operation from a data service perspective, both for NR NTN (5GS) and IOT NTN (EPS).
WT-2.2: Study, and if applicable, define the control plane and user plane enhancements, including the minimum necessary set of Core Network functions to be embedded in the satellite, to support S&F Satellite data operation, both for NR NTN (5GS) and IoT-NTN (EPS). Co-ordinate with SA3 LI if needed. 
But this does not describe whether both Option-1 and Option-2 discussed below are required for this requirement.
2. Discussion
Observation-1: S/F is required only if both feeder link and service link are not available simultaneously. i.e. when service link is available for UE the NF onboard satellite are not connected to the ground and if NF are connected to the ground then service link is not available with the UE from the satellite. 
As per our analysis at a very high level there are two options to solve S/F requirement outlined as Option-1 and Option-2 below:
Option-1:
Single satellite serving the UE: Single satellite or more than one satellite connected over ISL(effectively it can be visualized as single satellite from 3GPP point of view if we ignore the delay part)
a) LEO satellites generally take roughly around 2 hours to travel its orbit and serve the same location. Thus delay tolerant UEs can be served if they can tolerate the delay of 2 hours for communication.
b) NF on-board this single satellite can have the UE context and only this respective satellite will serve the subset of UEs.
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Fig.1 Same set of satellites connected through ISL serve the UE.
Figure 1 illustrates same satellite(can be set of satellites connected through ISL) will serve a group of UEs at T0, T2, T4… and will connect with ground network at T1, T3 and T5….

Observation-2: Having single satellite serving the UE can handle the requirements of delay tolerant devices but of course they will come with their disadvantages of having less service time for the UE, capacity of satellite to handle all the subset of UEs etc.  
Option-2:
More than one satellite, which are not connected by ISL, serve the same subset of UE. 
a) To allow such a deployment UEs will need to trigger registration procedure for change in satellite to re-create the UE context over the NF deployed on the new serving satellite. This seems difficult when feeder link is not available with at least UDM and AUSF are expected to be deployed on ground. 
b) Deploying UDM and AUSF on every satellite seems to be not very practical for every UE’s subscription. In fact having all NFs also is not very practical deployment choice.
c) IOT devices triggering registration procedure so frequently is not practical because it will be detrimental to the power savings which they are designed to maintain.
This implies solutions for this deployment type will need distributed architecture for storing and maintaining the UE context on board the NFs of satellites for e.g. AMF/MME on board a satellite-1 should have same UE context as on AMF/MME on board the satellite-2.
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[bookmark: _GoBack]Observation-3: To allow NFs on-board multiple satellites to serve same UE, the UE context have to be maintained as a distributed architecture across NFs on-board this multiple satellites. This will be difficult architecture to solve when compared to Option-1. 
3. Conclusion & proposal
Proposal:
Based on above observations:
a) Source company proposes to discuss if Option-2 deployment choice is required while drafting respective key issue – irrespective of what solution the issue can be resolved with. 
b) If option-2 is not favourite of satellite community then SA2 should consider dropping it.
c) If option-2 is favourite of satellite community then SA2 should start the study with the view that solutions to this option will be complex in nature and it will make little sense to compare with solutions of option-1 at the end of the study phase and we should try to solve them independently. i.e. Option-1 and Option-2 will co-exist.
In summary, we propose to discuss if Option-2 is required, and avoid making this decision at last stage of study when sufficient time, resources and energy is already spent ;-) 
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At Time TL: Only feeder link available

At Time TO: Only service link available
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Fig2 At Time TO: SAT-2 is serving the UE, SAT-3 is connected to the ground station and SAT-1 is not serving the UE.
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Fig. 3: At Time T1: SAT-1 is serving the UE, SAT-2 is connected to the ground station and SAT-3 is not serving the UE.




