Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2#126
R2-2404589
Fukuoka, Japan May 22nd – 26th, 2024
Agenda Item:
8.9.2
Source: 
OPPO

Title:  
Discussion on Store & Forward satellite operation
Document for:
Discussion and Decision
1 Introduction
In Rel-19 IoT NTN, Store & Forward satellite operation is one of the features to be supported.
	· Support of Store&Forward (S&F) satellite operation with full eNB as regenerative payload, therefore:

· Define the necessary enhancements into E-UTRAN (network & UE) to support S&F operation for delay-tolerant services [RAN3, RAN2, RAN4]

· At least specify necessary enhancements e.g. related to S1 protocol, especially to address the feeder link switch over as needed [RAN3]

Note: Strive to minimise UE impact.

Note: Coordination with SA2 (Rel-19 SA2 led Sat-Arch ph3 SI) is needed on the detail requirements (e.g. traffic type, or QoS parameters for S&F), network architecture (e.g. whether consider (partial) core network on satellite) etc.; further coordination with CT1 might be required


In this contribution, we discuss some radio interface impact by introducing S&F satellite operation.
2 Discussion 
Below are the agreements made in RAN2#125bis.
RAN2 assumptions:

1. S&F implies that at least the full eNB will be onboard

2. An IoT NTN network shall be able to inform UE(s) whether S&F Satellite operation is applied, either via NAS or AS (wait for SA2 progress on this)

3.
The S&F satellite operation is common for NB-IoT and eMTC.

4.
The S&F satellite operation is applied to both CP solution and UP solution (for the UP solution pending on SA2 conclusions on the architecture)
2.1 Impact on UP solution
Different from transparent payload in Rel-17 and Rel-18 IoT NTN, S&F satellite operation requires regenerative payload, i.e., at least eNB function will be implemented at satellite, while whether to put (partial) core network functions at satellite is still under SA2’s discussion. 
The motivation of S&F operation lies in the sparse deployment of satellite constellation and gateways at ground, which makes it difficult for service link and feeder link to be available at the same time, i.e., when UE is communicating with satellite over service link, satellite cannot communicate with ground network over feeder link at the same time. In this release, we assume no inter-satellite link will be available, otherwise, serving satellite can still reach the ground network via other satellite’s forwarding operation through inter-satellite link between them and thus no storing operation at satellite is needed. In some sense, satellite in S&F mode works in a standalone way and it can only connect to the ground network when it moves close to that.
Observation 1: In S&F scenario, no inter-satellite link would be assumed otherwise when connecting with the UE via service link, serving satellite can still reach the ground network via other satellite’s forwarding operation and thus no storing operation at satellite is needed. 
For UP solution, we all know that the UE’s context is stored at the (anchor) eNB side and data transmission can only be done after UE’s context is verified in the serving eNB. In TN network, this serving eNB does not need to be the anchor eNB because we can rely on context fetch procedure via X2 interface. However, this may not be the case for the S&F operation as X2 interface between satellites may not be available. In our words, in S&F operation, UE may need to connect to its anchor eNB/satellite (who sends the connection release message with suspend configuration) in order to perform UP solution, and this requires UE to store its anchor eNB/satellite information. CGI is of course an existing ID that we can consider, but in NTN, this broadcasted CGI may need to updated when the satellite moves to different geographic area, i.e., it cannot identify a specific satellite. Thanks to the introduction of broadcasting satellite ID in Rel-18, UE can decide which satellite is its anchor satellite through SIB reception and UE only connects to its anchor satellite.
Proposal 1 For UP solution, UE only connects to its anchor satellite which stores UE’s context.
Proposal 2 Anchor satellite is identified by the satellite ID associated with the serving cell which releases UE to IDLE mode with suspend configuration.
2.2 Cellbarred indication
S&F operation is supposed to have much UE impact in both NAS and AS layers to be specified in this release. Due to this, we think that an S&F mode cell should bar the legacy UEs and Rel-19 UEs not supporting S&F operation, i.e., the legacy cellbarred-NTN should be set as barred. For access restrictions of Rel-19 UEs supporting S&F operation, separate cellbarred indication needs to be introduced in SIB.
Proposal 3 The legacy cellbarred-NTN should be set as barred in the cell with S&F satellite operation. 
Proposal 4 Separate cellbarred indication is introduced in SIB for Rel-19 UEs supporting S&F operation.
3 Conclusion
Based on the discussion in section 2 we have following observations and proposals: 
Observation 1: In S&F scenario, no inter-satellite link would be assumed otherwise when connecting with the UE via service link, serving satellite can still reach the ground network via other satellite’s forwarding operation and thus no storing operation at satellite is needed. 
Proposal 1 For UP solution, UE only connects to its anchor satellite which stores UE’s context.
Proposal 2 Anchor satellite is identified by the satellite ID associated with the serving cell which releases UE to IDLE mode with suspend configuration.
Proposal 3 The legacy cellbarred-NTN should be set as barred in the cell with S&F satellite operation. 
Proposal 4 Separate cellbarred indication is introduced in SIB for Rel-19 UEs supporting S&F operation.

5/5


