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Introduction
Rel-19 IoT NTN work item was revised in RAN#103 [1], one of the objectives is to support S&F operation, as below:

· [bookmark: OLE_LINK13]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]
· 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 share our view on this S&F objective.
Discussion
The legacy NTN transmission is shown below. The NTN payload (e.g., satellite) has service link and feeder link, UE can communicate with eNB on the ground via the transparent NTN payload relay. But when the satellite cannot reach the NTN gateway infrastructure, such as in the middle of the sea, the feeder link will not be available. It would be nice if the satellite could temporarily store the UL data when the feeder link is unavailable and forward the UL data to the NTN gateway when it becomes available. 
                 [image: ]                                   [image: ]
The same concept applies to DL transmission. If the UE can only access the NTN network when the satellite does not have a feeder link, the legacy transparent forwarding DL data cannot work. When the feeder link is available and UE is not in the coverage, the satellite can store the DL data and later forward the DL data to UE when the UE enters coverage. Noting that, the feeder link may not be available at this time.
Because in store and forward mode, the data transmission between the UE and NTN gateway cannot be in real time, eNB should be embarked on the satellite to process and response to RRC/PDCP/RLC/MAC/L1 signalling. And regenerative mode should be supported. The data stored in the satellite includes decrypted user data, partial RRC signalling (e.g., MDT information) and NAS signaling. To support the NAS procedure, the partial core network can be on the satellite. But this topic is out of RAN2’s scope. 
To begin with the RAN impact discussion, we believe it’s best to first address whether the legacy UE (Rel-17 and Rel-18 NTN UEs) can access the Rel-19 store and forward enabled network. To achieve that goal, at least the NAS procedures, such as TAU, should be supported without modification. We can wait for SA2/CT1 discussion progress to see if there would be any impact on the NAS specification to complete the NAS procedure. 
Proposal 1: Wait for SA2/CT1 discussion progress before determining whether the legacy UE can access the Rel-19 store and forward enabled network.
For Rel-19 UE, network can provide some assistance information to optimize the UE operation. 
RAN2 has agreed on network shall be able to indicate UE whether S&F operation is applied, either via NAS or AS. 
	RAN2#125bis Agreement:
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)


The status of whether the cell has enabled Store and Forward mode can be broadcasted via system information. With this knowledge, a smart UE working for real-time application can autonomously skip this cell during the cell selection or cell reselection. Since only UE can be aware of the application layer information, the decision to skip a cell will be based on UE implementation. 
When the feeder link is available, the real-time transmission is still possible for a cell that has store and forward mode enabled. So, with the knowledge of current feeder link status, a smart UE working for real-time application can decide whether to select or reselect this cell.
Proposal 2: In addition to S&F operation indication, the current feeder link status indication can be broadcast in a S&F operation enabled cell via system information.
It also can help UE to decide whether to select/reselect the cell and initiating RRC connection establishment if UE knows when the cell will have feeder link.
Proposal 3: The time when the feeder link will be available can be broadcast in a S&F operation enabled cell via system information.
Proposal 4: With the store and forward assistant information, UE can by implementation skip a cell during the cell selection/reselection or initiate RRC connection establishment at the right time.
Conclusion
[bookmark: OLE_LINK34]Proposal 1: Wait for SA2/CT1 discussion progress before determining whether the legacy UE can access the Rel-19 store and forward enabled network.
Proposal 2: In addition to S&F operation indication, the current feeder link status indication can be broadcast in a S&F operation enabled cell via system information.
Proposal 3: The time when the feeder link will be available can be broadcast in a S&F operation enabled cell via system information.
Proposal 4: With the store and forward assistant information, UE can by implementation skip a cell during the cell selection/reselection or initiate RRC connection establishment at the right time.
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