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Abstract of the contribution: This contribution provides information for MO/MT SMS procedure with Store and Forward operation using eNB only onboard satellite architecture.
1	Discussion
This paper proposes to provide information on how the MO/MT SMS transmission can be performed with Store and Forward operation using only eNB onboard satellite based on Sol#20, Sol#21 and Sol#44.
2	Overall description
[bookmark: _Toc158028993][bookmark: _Hlk513714389][bookmark: _Toc157597007][bookmark: _Toc157699052]1.	Description
The following MO/MT SMS delivery procedures are based on the solutions with only eNB onboard satellite (Sol#20, Sol#21, and Sol#44).
As described in clause 5.3.4B.1 of TS 23.401 [5], the UE and MME can use Control Plane CIoT EPS Optimisation for SMS transfer. So, it is assumed that the UE and the MME support and use Control Plane CIoT EPS Optimisation for SMS transmission. 
The MME may select a satellite (e.g. current serving satellite or among the satellite in the S&F monitoring list (sol#44)) to forward the MT SMS or Delivery Report to the satellite and determines whether the feeder link to the satellite is available. If the feeder link to the satellite is not available, the MME provides the "requested retransmission time" information to the SMS-GMSC based on the feeder link available information. For the MO SMS, the Delivery Report of MO SMS received from SMS-GMSC is stored in the MME until the feeder link is available.

[bookmark: _Toc158028994]2	Procedures
[bookmark: _Toc158028995]2.1	MO SMS Delivery procedure


Figure 2.1-1: MO SMS Delivery procedure
The UE is EPS attached and in ECM-Idle mode.
1.	The UE establishes RRC connection with an on-board eNB and sends an uplink NAS PDU containing the Uplink SMS. The satellite eNB stores the received data from the UE and wait until the feeder link is available.
2.	When the feeder link is available, the satellite eNB forwards the stored MO SMS data to the MME.
3.	MME forwards the SMS to the SMS-GMSC.
4.	The SMS-GMSC send delivery report to the MME. The MME stores the received delivery report.
5.	The MME selects a satellite (e.g. current serving satellite that forwarded the MO SMS or among the satellite in the S&F monitoring list (sol#44)) to deliver the Delivery Report and determines whether the feeder link to the selected satellite is available.
6.	The MME sends the stored delivery report to the satellite eNB when the feeder link to the satellite is available.
7.	When the satellite covers the UE and service link is available, the satellite forwards the delivery report to the UE.


[bookmark: _Toc158028996]2.2	MT SMS Delivery procedure


Figure 2.1-1: MT SMS Delivery procedure
The UE is EPS attached and in ECM-Idle mode.
1-2.	The SMS-GMSC retrieves the address of MME.
3.	SMS-GMSC forwards the MT SMS message to the MME using the ForwardShortMsg message.
4.	The MME selects a satellite (e.g. current serving satellite or among the satellite in the S&F monitoring list (sol#44)) to deliver the MT SMS and determines whether the feeder link to the selected satellite is available.
[bookmark: _Hlk166079701]NOTE:	If buffering is in the MME, steps 5a to 5c are not executed and the MME buffers the SMS message at step 4.
5a.	If there is no feeder link to the satellite selected in the step 4, the MME determines the "requested retransmission time", which is the expected time the feeder link to the satellite is available based on the feeder link availability information, and provides the Delivery Report to the SMS-GMSC including the "requested retransmission time" as specified in TS 29.338.
5b.	After the "requested retransmission time", the SMS-GMSC reattempt to send MT SMS message to the MME.
5c.	MME determines whether the feeder link is available to forward the MT SMS to the satellite.
6.	If the feeder link to the satellite is available and the MME sends MT SMS message to the satellite.
7.	When the satellite covers the UE, the satellite eNB sends paging request to the UE.
8.	The UE sends Control Plane Service Request NAS message to establish RRC connection with an on-board eNB.
9.	Stored MT SMS in the satellite is forwarded to the UE using NAS PDU.
10.	The UE sends uplink NAS message which includes Delivery Report of MT SMS and the satellite stores it, and check whether the feeder link is available.
11.	When feeder link is available, the satellite forwards the delivery report to the MME.
12.	MME forwards the delivery report to the SMS-GMSC.
13.	The SMS-GMSC may inform the HSS of the delivery report status.

[bookmark: _Toc158028998]3	Impacts to Services, Entities and Interfaces
Impacts for MO/MT SMS transfer in addition to the Sol#20, Sol#21, and Sol#44.
MME:
-	Stores Delivery Report of MO SMS received from SMS-GMSC until the feeder link is available.
-	Determines the "requested retransmission time", which is the expected time that the feeder link to the satellite is available based on the feeder link availability information, and provides the Delivery Report to the SMS-GMSC including the "requested retransmission time".
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