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[bookmark: _Toc138309727]*************************** Start of Changes ***************************
Annex Y (informative): 
Example Models of Store and Forward Satellite operation
Y.0	Introduction
TODO
Y.1	Model A: Split MME architecture
In this architecture option:
1)	eNB is onboard the satellite
1)	MME is split into two functions:
a)	MME-onboard:	the MME part which is onboard the satellite. MME-onboard is in charge of (1) handling the S1 interface with the onboard eNB and (2) terminating the NAS protocol signalling from/to UEs via the onboard eNB.
b)	MME-ground:	the MME part which is on the ground network. MME-ground is in charge of handling the rest of interfaces towards other CN functions (e.g. S6a towards HSS, SGd towards SMS-GMSC/IWMSC /SMS Router, T6a towards SCEF, T6ai towards IWF-SCEF, S11 towards SGW). One MME-ground instance can be associated with  one or multiple MME-onboard instances (see Figure Y.1). 

 
Figure Y.1-1: “Split-MME” architecture for supporting S&F satellite operation for SMS and CP CIoT services
The split-MME architecture has below principles:
1)	How MME-onboard interacts with MME-ground is outside the scope of 3GPP in this release of specification.
2)	The MME-ground together with the set of MME-onboard instances deployed in the set of satellites behaves jointly as a single MME entity and the UE context is synchronized between them. Each MME-onboard instance is associated with a different Satellite ID identifier. 
3)	When UE initiates a MO procedure that needs an interaction with a core network node on the ground, the MME-onboard stores the MO procedure transaction if the feeder link is not available and synchronizes with the MME-ground when the feeder link becomes available. The MME-ground executes the procedure with the ground network nodes and syncs back the UE context with the MME-onboard when the feeder link becomes available. 
4)	The MO data is stored in the MME-onboard when the service link is available and the feeder link is unavailable, and transferred to the ground when the feeder link becomes available. The MT data is stored in the MME-ground when the feeder link is unavailable and transferred to the MME-onboard when the feeder link becomes available. The MME determine the satellite which will serve the UE next and the MT data is sent to the respective MME-onboard and stored in the MME-onboard of the satellite(s) when the feeder link is available (and service link is unavailable), and transferred to the UE when service link becomes available. The MME gets S&F storage quota from the HSS for each UE. When the MME onboard doesn’t store user data for the UE when the stored data for the UE exceeds the S&F storage quota.
5)	For MO SMS, if the feeder link is not available upon reception of the MO SMS the MME-onboard can store the MO-SMS and can immediately send the delivery report(i.e. RP-ACK) to the UE i.e. as if the MO-SMS has already been successfully delivered to the Service Centre (SC). For this as an additional deployment model, partial or full SMS-IWSMS functionality is expected to be collocated with MME-onboard the satellite.
Editor's note:	How to update the figure above in relation to SMS-IWSMS function onboard of the satellite is FFS.
6)	To support UE location verification on satellite, the E-SMLC in additional deployment model is also deployed on satellite to perform the verification of UE location functionality.
Editor's note:	How to document the S-GW/P-GW(i.e. user plane) aspects as agreed in conclusions is FFS.

*************************** End of Changes ***************************

image1.emf
UE

E-UTRAN

SGW

DN / 

CIoT 

services

Uu

S1-MME

MME-

ground

PGW S5/S8

PCRF

MME-

onboard

HSS S6a

S11

Gx

SGi

IWF-SCEF/

SCEF

T6a/T6ai

Satellite ID = n

E-UTRAN

S1-MME

MME-

onboard

Satellite ID = m

...

1 .. N satellites

MME

SMS-GMSC/

IWMSC/

SMS Router

SGd

T8

Functions deployed on ground

Functions deployed on board the satellite


Microsoft_Visio_Drawing.vsdx
UE
E-UTRAN
SGW
DN / CIoT services
Uu
S1-MME
MME-ground
PGW
S5/S8
PCRF
MME-onboard

HSS
S6a
S11
Gx
SGi
IWF-SCEF/SCEF
T6a/T6ai
Satellite ID = n
E-UTRAN
S1-MME
MME-onboard
Satellite ID = m
...
1 .. N satellites

MME
SMS-GMSC/
IWMSC/
SMS Router
SGd
T8
Functions deployed on ground
Functions deployed on board the satellite



