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1	Introduction
The third WID on IoT NTN for NR was agreed in [1]. In this contribution, we provide an overview of IoT NTN objectives, and the needed studies and new specifications needed. The objectives of the work item [1] are:
· [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
· Support of Capacity enhancements for uplink
· [bookmark: OLE_LINK16][bookmark: OLE_LINK15]Study then specify, if beneficial, enhancements to enable multiplexing of multiple UEs (e.g. up to the min of 4 and the maximum allowed by the existing UL and DL signalling) in a single 3.75 kHz or 15 kHz subcarrier via orthogonal cover codes (OCC) for NPUSCH format 1 and NPRACH [RAN1, RAN2, RAN4]
· Multi-tone support for 15 kHz SCS should also be considered
· Specify necessary signalling, if needed 
· Update RF requirements accordingly, if needed
Note: Impact of impairment shall be taken into account
· [bookmark: OLE_LINK26][bookmark: OLE_LINK14]Study and specify, if beneficial the following enhancements to reduce the necessary uplink and downlink signaling to complete an Early Data Transmission (EDT) transaction [RAN2]:
· Msg3 transmission without msg1/ Random Access Response (RAR) 
· Efficient delivery (reduced overhead) of msg4 / RRCEarlyDataComplete
[bookmark: _Ref178064866]2	Objective of Store and forward 
This objective assumes a full eNB on-board the NTN payload, that is a regenerative architecture. 
Observation 1 [bookmark: _Toc163202286]Store and forward assumes regenerative payload, where the NR NTN work on regenerative payload can be reused. 
[bookmark: _Toc163205839]The regenerative payload for IoT NTN can await the solution in NR NTN regenerative payload. 
Further, the store and forward will require some architecture updates besides the regenerative payload. Possibly there is a need for (partial) core network onboard the NTN payload. Likely, the store and forward can be done without affecting the RAN protocols if the storage is in a NW node that is part of the NTN payload which is the scope of SA2 and possibly CT1. 
There may be limits to the type of traffic allowed to be stored and later forwarded (which is in SA2 scope, and possibly CT1). Similarly, there may be a need for UEs to know when a serving satellite or a neighbor satellite may be in Store & Forward operation mode, which could affect some existing procedures and lies within RAN2 scope. In any case, the network architecture must be made clear before RAN2 can decide whether there is a need for RAN2 protocol updates.
This work shall thus be coordinated with SA2 phase 3 study and possibly with CT1. We think RAN2 can await the outcome of the SA2 study before starting this objective. 
[bookmark: _Toc163205840]RAN2 await the outcome of the architecture study in SA2 before treating the store and forward objective. 
3	Objective Uplink capacity enhancements 
This objective shall be studied and specified if beneficial. 
3.1	UE multiplexing using orthogonal cover codes [RAN1, RAN2, RAN4]
This objective shall be studied and specified if beneficial. 
The area to study is PUSCH orthogonal cover codes, and their effects on capacity and throughput which in RAN1 scope but may later need some signalling from RAN2. 
The evaluations mentioned in this objective are RAN1 scope, and RAN2 can await the results. 
[bookmark: _Toc163205841]RAN2 await the outcome of the RAN1 study on UE multiplexing. 
3.2	Early Data Transmission [RAN2]
This objective shall be studied and specified if beneficial. There are already mechanisms within the specification that could suit similar purposes, e.g., PUR. The area to study is if uplink and downlink signalling can be reduced for EDT, especially whether the Msg3 can be sent without Msg1 and RAR, and if overhead of Msg4 can be reduced.
[bookmark: _Toc163205842]RAN2 to clarify target scenarios for EDT without Msg1 and RAR transmissions and EDT Msg4 overhead reduction. 
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	Store and forward assumes regenerative payload, where the NR NTN work on regenerative payload can be reused.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The regenerative payload for IoT NTN can await the solution in NR NTN regenerative payload.
Proposal 2	RAN2 await the outcome of the architecture study in SA2 before treating the store and forward objective.
Proposal 3	RAN2 await the outcome of the RAN1 study on UE multiplexing.
Proposal 4	RAN2 to clarify target scenarios for EDT without Msg1 and RAR transmissions and EDT Msg4 overhead reduction.
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