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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 a solution CIoT optimization feature in 5GS for KI#2: Support of Store and Forward Satellite operation.
Discussion
CIoT EPS Optimisations provides improved support of small data transfer. One optimisation is based on User Plane transport of user data and is referred to as User Plane CIoT EPS Optimisation. Another optimisation, known as Control Plane CIoT EPS Optimisation, transports user data or SMS messages via MME by encapsulating them in NAS, reducing the total number of control plane messages when handling a short data transaction. In addition, the Control Plane CIoT Optimisation can be used to support PDN connections to an SCEF, while regular S1-U data transfer is used independently to support PDN connections to P-GW. This paper proposes control plane CIoT optimization without the PDN connection.
In S&F case, the MME split architecture can be used (S2-2400317). 
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: Store & Forward operation for Data Transport in Control Plane CIoT EPS Optimisation
[bookmark: _Toc97036719][bookmark: _Toc101526146][bookmark: _Toc104882844][bookmark: _Toc113425992][bookmark: _Toc117496417][bookmark: _Toc122517639]6.X.1	Key Issue mapping
This solution aims to the resolve the 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
As agreed in KI#2, the delay tolerant/non-real time services can be served via S&F Satellite operation. One such service is control plane CIoT EPS Optimisation. The Data Transport in Control Plane CIoT EPS Optimisation is used to exchange of data transport of GTP-u tunnels between MME and S-GW and between S-GW and P-GW, or if a Non-IP connection is provided by via the MME with the SCEF.


Figure 6.X.2-1: Architecture for Store and Forward operation for CIoT 5GS optimization
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6.X.3	Procedures
[bookmark: _Toc101526149][bookmark: _Toc104882847][bookmark: _Toc113425995][bookmark: _Toc117496420][bookmark: _Toc122517642]6.X.3.1	Store & Forward operation for Data Transport in Control Plane CIoT EPS Optimisation
High level procedure of Control plane CIoT EPS optimization in Store and Forward scenario be shown as following.



Figure 6.X.3.1-1: High-level Procedure of S&F Operation for MO Data Transport in Control Plane CIoT EPS Optimisation
0.	The UE is ECM-IDLE.
1.	The UE establishes a RRC connection or sends the RRCEarlyDataRequest message and sends as part of it an integrity protected NAS PDU. The NAS PDU carries the EPS Bearer ID and encrypted Uplink Data. The UE may also indicate in a NAS Release Assistance Information in the NAS PDU whether no further Uplink or Downlink Data transmissions are expected, or only a single Downlink data transmission (e.g. Acknowledgement or response to Uplink data) subsequent to this Uplink Data transmission is expected. The NAS PDU is relayed to the MME-NT-1 by the eNodeB using a S1-AP Initial UE message.
2.	The MME-NT-1 shall store the NAS payload without integrity check or deciphering until the satellite regains ground connection.

3.	The MME-NT-1 sends the NAS PDU received in step 1 to MME-T when the Satellite 1 regains ground connection.
4.	The MME-T checks the integrity of the incoming NAS PDU and decrypts the data it contains. 
5.	If the S11-U connection is not established, the MME sends a Modify Bearer Request message for each PDN connection to the Serving GW. 
6.	If the RAT Type has changed compared to the last reported RAT Type or if the UE's Location and/or Info IEs and/or UE Time Zone and Serving Network id are present in step 4, the Serving GW shall send the Modify Bearer Request message (RAT Type, MO Exception data counter) to the PDN GW. 
7.	The PDN GW sends the Modify Bearer Response to the Serving GW.
8.	If a Modify Bearer Request message was sent at step 5 the Serving GW shall return a Modify Bearer Response (Serving GW address and TEID for uplink traffic) to the MME as a response to a Modify Bearer Request message. The Serving GW address for S11-U User Plane and Serving GW TEID are used by the MME to forward UL data to the SGW.
9.	The MME sends Uplink data to the P-GW via the S-GW.
10.	If no Downlink Data are expected based on the NAS Release Assistance Information from the UE in step 1, this means that all application layer data exchanges have completed with the UL data transfer, and if the MME-T is not aware of pending MT traffic and S1-U bearers are not established, step 11 is skipped and step 13 applies.
11.	If Downlink data are received in step 10, the MME-T ciphers and integrity protects the Downlink data.
12.	MME-T stores the DL message until it find suitable MME-NT which can serve the UE area next.
13a-b.	Once a suitable satellite is found, the MME-T will forward the NAS DL message to MME-NT-2. If step 11 is executed then Downlink data are encapsulated in a NAS PDU and sent to the eNodeB in a S1-AP Downlink NAS Message. 
14a.	The eNodeB sends a RRC Downlink data message including the Downlink data encapsulated in NAS PDU. 
14b.	If End Indication with no further data is received in S1AP message from the MME-T, the eNodeB may send the RRCEarlyDataComplete message with any NAS payload received from step 13 (either NAS data PDU or NAS service accept).
15.	The eNodeB sends a NAS Delivery indication to the MME-NT-2 if requested, MME-NT-2 shall store the “S1-AP NAS Non Delivery Indication” till it regains ground connection.
16.	When ground connectivity is available for MME-NT-2, it will deliver the stored delivery indication NAS message to MME-T.		

*** END of changes ***
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