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Abstract of the contribution: The contribution proposes a solution to KI#2: Support of Store and Forward Satellite operation.
Introduction
This contribution proposes EPC architecture enhancement to support S&F operation. 
Discussion
The proposed architecture is defined by considering the minimum necessary set of network element(s) onboard satellite to support S&F operation. The S&F operation is suitable for the delivery of delay-tolerant services. 
The Store and Forward Satellite operation in a 5G system with satellite access is intended to provide some level of communication service for UEs under satellite coverage with intermittent/temporary satellite connectivity (e.g. when the satellite is not connected via a feeder link or via ISL to the ground network) for delay-tolerant communication service. The end-to-end exchange of signalling/data traffic is now handled as a combination of two steps not concurrent in time.
Proposal
A solution is proposed for KI#2 for incorporation in the FS_5GSAT_ARCH_Ph3 TR23.700-29.
*** Start of changes (all new text) ***
6.X	Solution #X: MME Split Architecture for S&F
[bookmark: _Toc97036719][bookmark: _Toc101526146][bookmark: _Toc104882844][bookmark: _Toc113425992][bookmark: _Toc117496417][bookmark: _Toc122517639]6.X.1	Key Issue mapping
This solution aims to resolve Key Issue #2, " Support of Store and Forward Satellite operation ".
[bookmark: _Toc97036720][bookmark: _Toc101526147][bookmark: _Toc104882845][bookmark: _Toc113425993][bookmark: _Toc117496418][bookmark: _Toc122517640]6.X.2	Description
In this proposal, the MME, which is the mobility anchor for the UE, is split into 2 network elements, MME-NT (MME on board satellite) and MME-T (MME terrestrial). The MME-NT shall act as a mobility anchor point to UE and does only subset of MME functionality such as assist in Store and Forward operations i.e. combination of two steps not concurrent in time. The MME-T on the ground is responsible for maintaining UE context, including security context. MME-T is also responsible for NAS ciphering/deciphering and integrity protection.



Figure 6.X.2-1: Architecture enhancement for control plane in Store and Forward operation


Figure 6.X.2-2: Example of split MME architecture based on UE coverage or ground station connectivity at different time
[bookmark: _Toc101526149][bookmark: _Toc104882847][bookmark: _Toc113425995][bookmark: _Toc117496420][bookmark: _Toc122517642]6.X.3.1	Architecture enhancement to support S&F
In regenerative architecture, the RAN will be placed in Satellite. In the Store & Forward (S&F) scheme, the MME is at Satellite will be responsible for providing Store and Forward feature. MME in the satellite is represented as MME-NT (non-terrestrial) in the above diagram. E.g., in above figure 6.X.2-2 for the time T1 is between 10:00-10:20 and T2 is 10:30-10:50 and the satellite at T1 is providing coverage towards UE but not connected to the ground station, it shall store UL messages and forward DL messages towards UE; When the satellite at T2 is not providing coverage for UE but connected to ground station shall store any DL messages for the UE and forward any UL messages it had received at T1. At T3, the MME-T can select the appropriate MME-NT in satellite for storing DL messages meant for the UE.

*** END of changes ***
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