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Introduction
In this paper, we present our general overview on the NTN RAN4 RF scope.
Discussion
In WID[1], the objectives relating to the RF are quoted below:
1. [bookmark: _Hlk153196886]Study and specify if beneficial downlink coverage enhancements targeting support for additional reference satellite payload parameters covering both GSO and NGSO constellations operating in FR1-NTN or FR2-NTN [RAN1, RAN2, RAN4]
· Define additional reference satellite payload parameters assuming power sharing among satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint, such that satellite beams may not all be simultaneously active or may be active below the nominal EIRP density per satellite beam (see section 6.1.1 in TR 38.821) due to limited power and limited feeder link bandwidth.
· Define the corresponding power sharing assumptions and necessary link level and system level evaluation methodology and relevant KPIs for evaluations of the coverage, to allow for identification of physical channels/signals and system-level aspects that need enhancements and the corresponding needed improvements.
· Study and if needed specify solutions, including link level enhancements for FR1-NTN (e.g. for PDCCH, PDSCH) and/or system level enhancements for FR1-NTN and/or FR2-NTN, allowing dynamic and flexible power sharing between satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint.
· Notes for this objective:
· SSB channel enhancement is not considered
· Antenna gain of UE shall be assumed to be -5.5dBi in case of smartphone in FR1-NTN, the UE is assumed to be a full duplex UE, and at least 2Rx are considered at the UE
· NGSO to be considered in priority: LEO Set-1 @ 600 km
· Rel-18 network energy saving techniques should be considered as baseline in the system level study


1. Uplink Capacity/Throughput Enhancement for FR1-NTN [RAN1, RAN2, RAN4]
· Study then specify, if beneficial, DFT-s-OFDM PUSCH enhancements via Orthogonal Cover Codes (OCC)
· Determine the achievable capacity improvement to be targeted taking into account realistic impairments (e.g. Doppler, time variation, phase distortion, etc)
· Specify necessary signalling, if needed 
· Update RF requirements accordingly, if needed
· Note: The study can consider orthogonal cover codes across OFDM symbols, across slots, and/or within an OFDM symbol.
· Note: the study phase is targeted to be completed by RAN#104
· Notes for this objective:
· The enhancement is not targeting improvements/impacts of MU-MIMO capability
· The enhancement is not targeted to PUSCH DMRS
· No enhancement for initial access
· Enhancements to PRACH are not in scope.
· This feature may be applicable for UEs operating in terrestrial networks based on a common design
1. [bookmark: _Hlk153358806]Support of regenerative payload [RAN3, RAN2, RAN4]
· Specify the support of gNB on board in TS 38.300
· Specify, if needed, any necessary enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL. [RAN3]
· Note: if any additional necessary stage-3 specifications impact for e.g. NGAP is identified, RAN3 will handle it.


1. Support of Rel-17 RedCap and Rel-18 eRedCap UEs with NR NTN operating in FR1-NTN bands [RAN4, RAN1]
· For full-duplex FDD RedCap and eRedCap UEs, define the RF and RRM requirements [RAN4]
· For HD-FDD RedCap UEs and eRedCap UEs, check whether any essential changes are needed for their support (i.e. focusing on HD collision rules) by end of Q2/2024 [RAN1]
· Depending on feasibility assessment above, define the RF and RRM requirements [RAN4]
· Notes for this objective:
· GNSS (Global Navigation Satellite Systems) capabilities and simultaneous GNSS and NR-NTN operation is supported in RedCap/eRedCap UE.

For DL coverage enhancement objective, as the network energy saving should be considered as baseline for system study, we think it should be also good to study any RF impact based on network energy saving feature in Rel-18. Meanwhile, RAN4 can further identify the NTN cell DTX feature difference with network energy saving and study any RF impact. 

[bookmark: _Ref162863284]Network energy saving feature in Rel-18 can be starting point for RF impact analysis for NTN DL coverage enhancement objective.
For UL coverage enhancement objective, the main concern is the OCC feature impact on the UE RF, as RAN1 work on evaluating OCC is just start, we think RAN4 can start the evaluation once RAN1 reach some conclusions. From this aspect, we suggest RAN4 start to evaluate the RAN4 impact after RAN1 reach conclusions on the OCC evaluation.
[bookmark: _Ref162863307]Wait RAN1 reach conclusions on OCC feature before RAN4 start to evaluate the RF impact
For the regenerative payload, as current SAN node definition including the gNB, so this objective does not have any new impact on the SAN specification. 
Satellite Access Node: node providing NR user plane and control plane protocol terminations towards NTN Satellite capable UE, and connected via the NG interface to the 5GC. It encompass a transparent NTN payload on board a NTN platform, a gateway and gNB functions.
[bookmark: _Ref162863320]No RAN RF work on the regenerative payload objective.
For the last objective for RedCap UE support for NTN, it is straight forward to start the RF work on the UE side operating in FR1-NTN bands. There is no BS RF impact for legacy RedCap feature, we believe this is the same for NTN and RAN4 work focus on the UE RF only for this objective.
[bookmark: _Ref162863331]Start the RedCap UE RF requirement work in this meeting.

Conclusions
In this contribution, we present our general overview with below proposal:

Proposal-1: Network energy saving feature in Rel-18 can be starting point for RF impact analysis for NTN DL coverage enhancement objective.
Proposal-2: Wait RAN1 reach conclusions on OCC feature before RAN4 start to evaluate the RF impact
Proposal-3:No RAN RF work on the regenerative payload objective.
Proposal-4:Start the RedCap UE RF requirement work in this meeting.
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