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Abstract: This contribution discusses and proposes some architectural assumptions and principles for the support of Store and Forward in IoT NTN (EPS). 
Discussion
FS_5GSAT_ARCH_Ph3 WID (SP-221199) provides the following architectural assumptions:
-	eNB/gNB on board.
-	Inter Satellite Link capability by default supported as a transport link (not in the scope of 3GPP standards to specify).
NOTE 1:	SA2 will need to align with the RAN scope and RAN study outcomes. The assumptions enable SA2 to start the work already on topics non-dependent on RAN and complete it once RAN has determined to start a study and before RAN study concludes.
The above assumptions can be understood to be applicable to all the work tasks in FS_5GSAT_ARCH_Ph3 WID, i.e. WT1 (Regenerative payload generic architecture study), WT2 (Store and Forward) and WT3 (Study UE-satellite-UE communication enhancements for 5GS).
On this basis, this contribution discusses and proposes some additional architectural assumptions and principles for the support of Store and Forward (S&F) satellite operation in IoT NTN (EPS).
A. ISL support
[bookmark: _GoBack]With respect to ISL, the availability of an ISL transport link cannot be assumed by default for S&F satellite operation in IoT NTN (EPS). We think this assumption was mainly motivated from WTs other than WT2. Indeed, for S&F IoT NTN, the default situation for S&F satellite operation should be unavailability of both ISL and feeder link.
B. Baseline network architecture and considerations on the scope of the specs
With respect to architectural assumptions for S&F satellite operation in IoT NTN (EPS), we propose to consider the Optimized EPS architecture option for CIoT specified in TS 23.401 as a baseline architecture.
Such architecture is reproduced in Figure 1 and Figure 2 for, respectively, non-roaming and roaming scenarios.



Figure 1 – Optimised EPS architecture option for CIoT - Non-roaming architecture (Source: Figure L.2-1 in TS 23.401)




Figure 2 – Optimised EPS architecture option for CIoT - Roaming architecture (Source: Figure L.3-1 in TS 23.401)


In the Optimised EPS architecture option for CIoT, the C-SGN (CIoT Serving Gateway Node) is a combined node EPC implementation option that minimizes the number of physical entities by collocating EPS entities in the control and user planes paths (e.g. MME, S-GW, P-GW), which may be preferred in CIoT deployments. The external interfaces of C-SGN implementation option are the interfaces of the respective EPC entity supported by the C-SGN, such as MME, S-GW, and P-GW.

Based on the Optimized EPS architecture option for CIoT, Figure 3 shows a generic distribution of network functions between the satellite regenerative payload and the rest of core network functions on ground.
[image: ]
Figure 3 – Generic distribution of CN functions between the satellite and the ground based on the Optimized EPS architecture option for CIoT

Upon this generic distribution, the study and specification of S&F satellite operation could be addressed at least at two different levels, with more or less impact on the specs: 
· With less impact in the specs, we could consider the distribution/split of the C-SGN functions between the satellite and the ground out of the scope of the specifications (i.e. left to vendor-implementation). Under such approach, standardization efforts could be focused on the impact that the support of S&F satellite operation could have, if any, on existing interfaces, i.e.: Uu, NAS protocols, S1, S8/SGi, T6a/T7, S6a and SGd.
· With likely more impact in the specs, another approach if for 3GPP to address not only the impact on the existing interfaces but also to specify the partitioning of the C-SGN between the satellite and the ground. This is illustrated in Figure 3 by showing two new network functions C-SGN(SAT) and C-SGN(GND) and a new S&F interface between them.
C. Impact on UE side
At least for IoT NTN (EPS), assuming that Rel-19 specs may be the last chance to enhance and consolidate this NTN technology, we think it is very important that the support for S&F in IoT NTN is introduced with the minimum impact possible on the UE side, not creating a significant gap in terms of the necessary capabilities needed for S&F satellite operation between Rel-19 UEs and Rel-17/18 UEs.

Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-29 on FS_5GSAT_ARCH_Ph3 as follows:

1. [bookmark: _Toc22214902][bookmark: _Toc23254035]Architectural Assumptions and Principles

For S&F satellite operation in IoT NTN (EPS):
· The availability of an ISL transport link in a satellite providing S&F satellite operation should not be assumed. Indeed, default situation for S&F satellite operation should be unavailability of both ISL and feeder link.
· The Optimized EPS architecture option for CIoT specified in TS 23.401 could be assumed as the baseline architecture.
· Minimising the impact on the UE side should be considered as an architectural principle for the specification of solutions for S&F satellite operation.
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