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This document aims at proposing recommendations on the way forward for TR 38.821.
Discussion
Recommendations from RAN1:
Based on the evaluation results of this study, it can be concluded that:
· Class 3 UE can be served by LEO and GEO (regenerative and transparent) in FR1 with appropriate beam layout (including potential frequency reuse and/or polarization reuse).
· Other UE (e.g. VSAT) with high TX/RX antenna gains can be served by LEO and GEO (regenerative and transparent) in both FR1 and FR2 with appropriate beam layout (including potential frequency reuse and/or polarization reuse)
In case of transparent payload, the feeder link shall be dimensioned to ensure acceptable degradation of the link budget on the service link.
Existing Rel-15 and Rel-16 NR functionalities form a good basis for supporting NTN. 
PAPR optimizations for downlink channels are not necessary to be specified for NTN at least for Rel-17.
Optimizations were discussed without any convergence one particular solution. As a result, it was concluded that NR Release-15 power control schemes can be used for NTN.
The CSI framework specified in NR Rel-15 can be used for NTN link adaptation at least for LOS scenarios. Further optimizations were discussed without any convergence on particular solutions
The rel-15/16 beam management and BWP operation are considered as baseline for NTN. Beam management and BWP operation for NTN with frequency reuse should be discussed further when specifications are developed.
Signaling of polarization mode is beneficial for NTN in certain scenarios. Whether to support the signaling can be discussed further when specifications are developed.
Enhancements to the Timing Advance for the UL synchronization procedure are needed:
· The pre-compensated value for TA has to be reported by UE so that the network can maintain the timing relation for scheduling.
· The TA value can be positive and negative
· Additional indication from network to ensure the accuracy for TO/FO adjustment.

In LEO scenarios with the assumption of pre-compensation of timing and frequency offsets at UE side for UL transmission, the existing Rel-15 PRACH formats and preamble sequences can be reused.
Further discussion on the number of HARQ process with additional considerations such as HARQ feedback/buffer size and RLC ARQ feedback/buffer size in the case of LEO and GEO scenarios

[In case of feeder link switch, the following 2 cases can be distinguished:
· Soft feeder link switch (2 feeder links provided simultaneously) where existing hand-over procedure could be used. Possible PHY layer enhancements could be studied
· Hard feeder link switch (1 feeder link provided at a time) where PHY layer impacts could be studied
Impacts of feeder link switch on physical layer have not been studied in SI.]

Proposal 1: For a potential normative phase, the considerations above should be reflected in the recommendations of the TR

Conclusion

Proposal 1: For a potential normative phase, the considerations above should be reflected in the recommendations of the TR
Proposal 2: Reflect the above text in the TR 38.821 (See TP below)
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[bookmark: _Toc23404030]9.1	Recommendations from RAN1
Editor’s note: to be drafted by RAN1

Based on the evaluation results of this study, it can be concluded that:
· Class 3 UE can be served by LEO and GEO (regenerative and transparent) in FR1 with appropriate beam layout (including potential frequency reuse and/or polarization reuse).
· Other UE (e.g. VSAT and phase array) with high TX/RX antenna gains can be served by LEO and GEO (regenerative and transparent) in both FR1 and FR2 with appropriate beam layout (including potential frequency reuse and/or polarization reuse)
In case of transparent payload, the feeder link shall be dimensioned appropriately.
Existing Rel-15 and Rel-16 NR functionalities form a very good basis for supporting NTN scenarios (LEO and GEO).
There are however issues due to long propagation delays, large Doppler effects, and moving cells in NTN. To address the identified issues, for a potential normative phase, it is proposed to focus on the following:
· Timing relationship enhancements
· Signaling of polarization mode
· UL TA enhancements, e.g., updates on the value range for the TA indication and signalling of additional parameters
· Beam management mechanism
Furthermore the following features are also to be addressed
· Enhancement on UL synchronization for frequency offset and on the PRACH sequence and/or format in the cases of LEO scenarios (without pre-compensation of timing and frequency offset)
· Further discussion on the number of HARQ process with additional considerations such as HARQ feedback/buffer size and RLC ARQ feedback/buffer size in the case of LEO and GEO scenarios

PAPR optimizations for downlink channels are not necessary to be specified for NTN at least for Rel-17.

[bookmark: _Toc23404031]9.2	Recommendations from RAN2
Editor’s note: to be drafted by RAN2

[bookmark: _Toc23404032]9.3	Recommendations from RAN3
There are no showstoppers to support any identified architecture options in clause 8:
· Transparent satellite based NG-RAN architecture
· Regenerative satellite based NG-RAN architectures

The Regenerative satellite based NG-RAN architectures with gNB processed payload based on relay-like architecture was not studied due to the pending work on IAB support (WI IAB_NR). 

For a potential normative phase, it is proposed to focus on the following
· GEO based satellite access with transparent payloads
· LEO based satellite access with regenerative payloads
No specific issues have been identified to support the split regenerative payload case (gNB-DU on board) ; some protocol adaptation may be needed in a potential normative phase. 
In case, the architecture option based on relay-like architecture (IAB) needs to be supported in non-terrestrial networks, further study will be needed.
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