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[bookmark: _Toc152232501][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
This document entails a list of candidate non spectrum related NTN topics for the Rel-19 RAN4 work plan.
[bookmark: _Toc152232502]Candidate non spectrum related NR-NTN topics for Rel-19 RAN4 work
Support of High power UE in FR1-NTN for NR-NTN
[bookmark: _Toc152578324]Justification
Increasing the UE maximum transmit power will enable to improve UL performance in terms of coverage, availability and throughput performance, to meet the market demands associated with fixed wireless, public safety and automotive usage.
For a number of NTN use cases, including automotive, maritime, logistics, outdoor industrial monitoring and other scenarios not reliant on battery power, such that the higher power requirements of PC2, PC1.5 and PC1 are not a power issue.
Lastly, for the satellite community, this should also be a good opportunity to better and more clearly align with the existing regulation and specs used by current satellite services (primarily MSS), such as ECC/CEPT and FCC, but not only, which typically allow significantly higher UE transmit powers even for handheld  (e.g. satellite phones and trackers, which are different from smartphones) and automotive UE, and operate in narrow-band spectrum. Therefore, regulation is not expected to be a barrier.
Some UE (e.g. smartphones) may be subject to SAR restriction and hence require duty cycle enhancement.

[bookmark: _Toc152578325]Objectives
Assumptions
· Support HPUE in FR1-NTN bands (e.g. n256, n255, n254 and the upcoming n253)
· Support of UE with PC2 (+26 dBm)
· Note that it applies to handheld terminals with omni antenna and automotive terminals with characteristics as per LS by 5GAA [RP-232733].
· Support of UE with PC1 (+31 dBm) 
· Note that it can apply to non handheld terminals with omnidirectional or non omnidirectional antenna

Objective include
· Update, if needed, coexistence analysis based on TR 38.863 defined methodology
· Possibly revisiting geographical separation between NTN UE and Terrestrial Networks (TN) at least for certain use cases and scenarios (e.g. automotive)
· Specify RF aspects of the targeted UE
· Possibly revisiting spectrum emission mask (SEM)
· Specify transmission enhancement for NTN high power UE, e.g. duty cycle enhancement subject to Specific Absorption Rate restriction


[bookmark: _Toc152578326]Working groups 
RAN4


Support of Mobile VSAT with NGSO
Justification
In Rel-18 NR-NTN-enh WI, the support of Mobile VSAT in NGSO in frequency band above 10 GHz was discarded on the basis that the regulatory framework was unclear. Given that WRC-2023 confirmed the support of Mobile VSAT in Ka-band under NGSO. This should be addressed in 3GPP. Automotive terminals as defined in the LS by 5GAA [RP-232733] should be considered.
This work should enable new use cases such as aeronautic under NGSO.

Objectives
Assumptions
· Re-use of the RF parameters of already defined UE types in FR2-NTN, to the maximum extent
· Existing FR2 NR numerology (e.g. cyclic prefix) should be reused to the maximum extent

Objective include
· Update antenna model for the UE antenna system, if needed [RAN4/RF]
· Update RRM requirements (e.g. timing requirements), if needed [RAN4/RRM]

Working groups 
RAN4

3 MHz NR Channel BW
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 3 MHz channel bandwidth for NR NTN FR1 bands [RAN4]
· Specify SAN and UE 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]
· Specify RRM requirements for supporting 3 MHz channel bandwidth in NTN FR1 bands [RAN4]

Note:
· 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. Hence no additional work is expected in RAN1 and RAN2.

Working groups 
RAN4





Candidate non spectrum related IoT-NTN topics for Rel-19 RAN4 work
Support of High power UE in FR1-NTN
Justification
Increasing the UE maximum transmit power will enable to improve UL performance in terms of coverage, availability and throughput performance, to meet the market demands associated with fixed wireless, public safety and automotive usage.
For a number of NTN use cases, including automotive, maritime, logistics, outdoor industrial monitoring and other scenarios not reliant on battery power, such that the higher power requirements of PC2, PC1.5 and PC1 are not a power issue.
Lastly, for the satellite community, this should also be a good opportunity to better and more clearly align with the existing regulation and specs used by current satellite services (primarily MSS), such as ECC/CEPT and FCC, but not only, which typically allow significantly higher UE transmit powers even for handheld  (e.g. satellite phones and trackers, which are different from smartphones) and automotive UE, and operate in narrow-band spectrum. Therefore, regulation is not expected to be a barrier.
Some UE (e.g. smartphones) may be subject to SAR restriction and hence require duty cycle enhancement.

Objectives
Assumptions
· Support high power feature for eMTC IoT NTN UEs (Cat M1) and NB-IoT NTN UEs (Cat NB1, NB2)
· Support HPUE on FR1-NTN bands (e.g. 256, 255, 254 and 253)
· Support of UE with PC2 (+26 dBm)
· Note that it applies to handheld terminals with omni antenna and automotive terminals with characteristics as per LS by 5GAA [RP-232733].
· Support of UE with PC1 (+31 dBm) 
· Note that it can apply to non handheld terminals with omnidirectional or non omnidirectional antenna

Objective include
· Update, if needed, coexistence analysis based on TR 38.863 defined methodology
· Possibly revisiting geographical separation between NTN UE and Terrestrial Networks (TN) at least for certain use cases and scenarios (e.g. automotive)
· Specify RF aspects of the targeted UE
· Possibly revisiting spectrum emission mask (SEM)
· Specify transmission enhancement for NTN high power UE, e.g. duty cycle enhancement subject to Specific Absorption Rate restriction


Working groups 
RAN4
Enhanced TE-emulated channel model
Justification
To ensure that the 3GPP tests cover the operation of UE with NGSO networks i.e. dynamic conditions.
Objectives
Assumptions
· Consider FR1-NTN and FR2-NTN
· Consider both NR-NTN and IoT-NTN

Objectives
· Add reference in TS 38.108 and TS 36.108 to the joint delay and Doppler variation model related to NGSO of TR 38.811 [RAN4/RRM]
· Define demod requirements under these delay and Doppler variation conditions for respectively NR-NTN and IoT-NTN [RAN4/Demod]
· Update RRM requirements (e.g. timing), as applicable [RAN4/RRM]
· FFS: Update RF requirements (e.g. frequency accuracy), as applicable [RAN4/RF]

Working groups 
RAN4


[bookmark: _Toc152232234][bookmark: _Toc157506885]In-band IoT-NTN 
[bookmark: _Toc152232235][bookmark: _Toc157506886]Justification
NTN NB-IoT has been defined in Rel-17 and there has been successful demonstration of NTN capable devices. To support growth of NTN NB-IoT it is necessary to further improve and encourage the network deployment with NTN-NR operation. NB-IoT in-band operation co-existence with NR allows the configuration of the DL/UL resource reservation on non-anchor carriers for unicast transmission to avoid resource overlapping with NR channels/signals. In leveraging the co-existence work in TN, three system scenarios have been studied and captured in TR 37.824:
· For NB-IoT operation in NR in-band, RB alignment, power boosting and numerologies have been addressed 
· For NB-IoT operation in NR guard band, RF requirements will not be specified

[bookmark: _Toc152232236][bookmark: _Toc157506887]Objectives
Specify for NTN NB-IoT in-band operation co-existence with NTN NR. 
· Update NR SAN RF and test requirements to support NTN NB-IoT, if needed.

[bookmark: _Toc157506888]Working groups
RAN4, 1

[bookmark: _Toc152232511]Conclusion and Way forward
Proposal: Consider the following non spectrum related NR-NTN topics as part of Rel-19 RAN4 work plan:
· Support of High power UE in FR1-NTN
· Support of Mobile VSAT with NGSO (examplary frequency band can be considered, i.e. Ka band)
· 3 MHz NR channel bandwidth
· Enhanced TE-emulated channel model

Proposal: Consider the following non spectrum related IoT-NTN topics as part of Rel-19 RAN4 work plan:
· Support of High power UE in FR1-NTN
· Enhanced TE-emulated channel model
· In band NB-IoT-NTN
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