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[bookmark: _Toc152232501][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
This document entails a list of candidate topics for potential RAN4 led Rel-19 NR-NTN-evolution WI(s).
[bookmark: _Toc152232502]RAN4 led candidate topics for NR-NTN-evolution WI(s)
[bookmark: _Toc152232507]Enhanced TE-emulated channel model 
[bookmark: _Toc152232508]Justification
To ensure that the 3GPP tests are sufficient for an operation with NGSO networks i.e. dynamic conditions
[bookmark: _Toc152232509]Objectives
Define delay and Doppler shifts matching the satellite propagator model [RAN4]
update core RF requirements (e.g. frequency accuracy error) and RRM requirements (e.g. timing error) to be valid/applicable for dynamic channel conditions for FR1 and FR2-NTN. 
Define OTA test methodologies for frequencies between 7 and 24 GHz (or at least Ka and Ku bands).

[bookmark: _Toc152232510]Working groups 
RAN4

NR Channel BW less than 5 MHz
Justification
This feature is currently defined for Terrestrial Networks to cater for use-cases where there are spectrum limitation/constraints. Satellite deployments in L-Band and S-Band face the same constraints and would benefit from the work done in the Rel-18 WID « NR support for dedicated spectrum less than 5 MHz for FR1 » by extending support for NTN.
This feature should as much as possible build on the work done in the Rel-18 NR support for dedicated spectrum less than 5 MHz for FR1 WID , by extending support for NTN.
The NTN extension should support the 3 MHz NR bandwidth as agreed in the Rel-18 TN WID.

This feature will enable more efficient deployment of the FR1 NTN bands where spectrum for satellite use is limited, for example:
· Facilitate deployment of NR NTN within the context of existing non-3GPP satellite services
· Lower bandwidth for NR will enable better use of spectrum resource by allowing higher frequency re-use between beams, increasing capacity.
· Maximizing capacity for a given region requires the deployment of many spot beams, within satellite power constraints. To mitigate the inter-beam interference requires high frequency re-use which is more difficult to achieve with 5 MHz beams.
· Enable deployment of both NR and standalone NB-IoT/eMTC carriers in the same 5 MHz Bandwidth to enable parallel support of both eMBB and IoT services.
· Allowing more flexibility in deployment where spectrum allocation is irregular (not in the nX5 MHz)
· Smaller channel BW also helps with link budget in situations where the payload is EIRP-limited
· Allow for optimizing capacity vs demand in each spot beam.
 
Objectives
The aim will be to re-use the work done in TN Rel-18 NR support for spectrum less than 5 MHz and focus on the RAN4 requirements for NTN:
· Specify support for UE channel bandwidth less than 5 MHz for NR NTN FR1 bands [RAN4]
· Support for transmission with 12 PRB and 15 PRB, with priority for 12 PRB.
· Re-use the same assumptions as adopted for terrestrial, in respect to maintaining current PSS/SSS without puncturing, reusing the PBCH design with puncturing and appropriate CORESET formats supporting 12 and 15 PRB transmission;
· Allow support of reduced bandwidth SSB and CORESET within a wider total system bandwidth, to allow the network to flexibly assign reduced bandwidth cells within a wider system BW
· If necessary, specify any additional RF requirements for supporting 3 MHz channel bandwidth in NTN FR1 bands n255, n256, n254 and upcoming n253 (Extended L-band with UL: 1668-1675 MHz, DL: 1518-1525 MHz) [RAN4]

Working groups 
RAN4

[bookmark: _Toc152232511]Conclusion and Way forward
Proposal: Consider the following topics as part of RAN4 led NR-NTN-evolution WI(s):
· Enhanced TE-emulated channel model
· NR channel bandwidth below 5 MHz
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