3GPP TSG RAN Meeting #102												RP-233107
Edinburgh, Scotland, December 11-15, 2023

Agenda Item:	9.1.2.3
Source:	Huawei (moderator, RAN1 Vice-Chair)
Title:	Moderator summary on new WI Non-Terrestrial Networks (NTN) for NR Phase 3
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]This document is a companion to the draft WID provided in RP-233108 [13], intended to gain clarifications and to check the level of interest on the proposals submitted at RAN#102 in the referenced contributions. 
The moderator would like to note that in spite of the amount of support expressed on the various proposed enhancements, all proposals will not fit in the time budget allocated by the RAN Chair. Therefore, an effort is made in this document to focus each potential objective. A final section between stable objectives may still be eventually required to fit in the time budget.
The moderator would also like to note that the RAN Chair’s summary in RP-232745 [1] asks whether RAN4-led (or RAN4-only) proposals should rather be discussed towards the approval of the RAN4 package in March 2024. Depending on the decision on this point, RAN4 proposals may be added to the draft WID. For the time-being, companies’ views are still invited in the present document.
A number of questions are provided for companies to voluntarily provide their views before the drafting session scheduled for 18:00-20:00 on Monday 11 December. If feedback is to be provided, please provide it before noon UTC on Monday 11 December.
Feedback can be provided until Monday midnight UTC on 11 December. For convenience before and during the meeting, an NWM document was created for collecting voluntary responses. Please go to https://nwm-trial.etsi.org/ and search for RAN102_R19_NR_NTN.
Summary of Tdocs submitted at RAN#102
DL Coverage Enhancements
This direction is generally supported by many companies: Thales+35 companies Ericsson NEC OPPO Spreadtrum CATT China Broadnet SHARP Apple TCL MediaTek EchoStar HUGHES InterDigital CMCC Nokia NSB Samsung CEWiT Xiaomi NTT Docomo China Telecom ZTE Sanechips Huawei HiSilicon Inmarsat Viasat Omnispace Ligado Skylo.
There are different views on whether enhancements should be at the link level for specific channels/signals, or at system level, so most companies propose to study both types of solution with a study phase before deciding on the solution to specify. A couple of companies propose to decide the target coverage enhancement level at RAN plenary, and to provide a clearer scope on the range of solutions to be studied (e.g. beam switching/hopping/scheduling).
Questions are provided on a proposed justification and objective in section 3.1.
Robust Notification/Alert Channel
This direction is generally supported by many companies: Thales+35 companies Ericsson OPPO Spreadtrum Apple TCL MediaTek EchoStar HUGHES Qualcomm InterDigital Nokia NSB (if sufficient TU) CEWiT Xiaomi ZTE Sanechips Inmarsat Viasat Omnispace Ligado Skylo.
Concerns were noted from the following companies: DT NTT Docomo Nokia NSB, and it was mentioned as a second priority by CATT and China Broadnet.
A large majority of companies don’t support enhancing the SSB, but it was not clear based on the contributions whether the robust notification/alert should be based on an enhanced existing channel or based on a new physical channel. Companies expressing concerns asked to first liaise with SA (SA1, SA2) for obtaining requirements before proceeding with work in RAN2 and RAN1. It was additionally mentioned that the use case for a robust notification/alert channel would also apply to terrestrial networks.
Questions are provided on a proposed justification and objective in section 3.2.
Uplink Capacity/Throughput Enhancement
This direction is generally supported by many companies although the proposed solutions are not necessarily aligned: Thales+35 companies TCL EchoStar HUGHES China Telecom CATT China Broadnet NEC SHARP Apple MediaTek Qualcomm Xiaomi ZTE Sanechips NTT Docomo Inmarsat Viasat Omnispace Ligado Skylo Vodafone.
Concerns were noted from the following companies: Nokia NSB LGE SHARP (for sub-PRB PUSCH).
The various proposals have the following support:
· DFT-s-OFDM PUSCH enhancements via Orthogonal Cover Codes: Thales+35 companies NEC SHARP Apple MediaTek Qualcomm Xiaomi ZTE Sanechips NTT Docomo Inmarsat Viasat Omnispace Ligado Skylo (maybe also CATT and China Broadnet?)
· Sub-PRB PUSCH: Apple Qualcomm
· Contention-based PUSCH (sporadic access): Thales (and co-signing companies?) ZTE Sanechips Inmarsat Viasat Omnispace Ligado Skylo
· PUCCH enhancements: Thales (and co-signing companies?) NTT Docomo ZTE Sanechips
· Spatial Diversity Antenna Switching: NEC
· Repetitions of Msg 5 PUSCH: Apple
Vodafone proposes that the uplink enhancements be equally applicable to E-UTRAN and NR UEs.
Given the situation and the limited TU budget allocation for RAN1 work on this item, it is suggested to focus the discussion on whether OCC for DFT-s-OFDM PUSCH could in the scope for Rel-19.
Questions are provided on a proposed justification and objective in section 3.3.
Mobility enhancements
NR NTN/NTN mobility enhancements
The proposals relevant to NR NTN/NTN mobility enhancements are the following:
a) Subsequent CHO: Thales (and co-signing companies?) Apple Samsung Qualcomm
b) DAPS: Thales (and co-signing companies?)
c) LTM: Thales (and co-signing companies?)
d) Enhancements for discontinuous coverage: OPPO TCL Qualcomm LGE
e) Group handover for signaling overhead reduction: Apple, Xiaomi, China Telecom Qualcomm
f) SMTC only update in connected mode: Qualcomm
g) Soft switch of PCI unchanged enhancement of SSB collisions: China Telecom
h) CHO enhancement for unchanged PCI: Huawei HiSilicon
i) Multi-connectivity: TCL
j) Enhancements of UE measurements that allows more detections of the satellites within the PCI unchanged area for soft satellite switching without PCI change in quasi-earth fixed cell case: CMCC
k) Reduce handover failure rates in DG RACH-less HO: LGE
l) Procedure for supporting enhanced relaxed measurement, e.g. time base and/or location based relaxed measurement criterion: Xiaomi
m) Broadcasting common configuration for (C)HO in SIB: OPPO

Given the fragmentation of the proposals, no objective is currently proposed but questions are provided in section 3.4.1.
Intra-RAT TN/NTN mobility enhancements
The proposals relevant to Intra-RAT TN/NTN mobility enhancements are the following:
a) TN-NTN reselection and satellite switch with re-sync: SK Telecom
b) Seamless mobility between TN and NTN in both directions for vehicle UEs: 5GAA
c) Reduce unnecessary measurement (e.g. SIB19, frequency measurements) for UE in TN: Xiaomi, LGE
d) Cell reselection and handover enhancements: TCL China Telecom
e) Soft switching handover: TCL
f) Enhancements for RRC_INACTIVE: TCL
g) Improve paging integration between NTN-TN (e.g., a UE paged on one network type can be directed to another network type): InterDigital
h) Support QoS-based network selection based on access cause: InterDigital
i) Improve user experience based on QoS requirement: Apple

Given the fragmentation of the proposals, no objective is currently proposed but questions are provided in section 3.4.2.
Inter-RAT TN/NTN mobility enhancements
The proposals relevant to Inter-RAT TN/NTN mobility enhancements are the following:
a) Inter-RAT satellite information (E-UTRA TN providing NR NTN satellite info): Qualcomm
b) Mobility from E-UTRAN TN to NR NTN: Thales and co-sourcing companies
c) Mobility from NR NTN to IoT NTN: Thales and co-sourcing companies
d) TN-NTN mobility with QoS adaptation (e.g. PDB relax due to long RTT): CMCC
e) E-UTRAN TN to NR NTN idle/inactive/connected mode mobility: Samsung

Given the fragmentation of the proposals, no objective is currently proposed but questions are provided in section 3.4.3.
Enhanced GNSS Operation
This direction is generally supported by many companies although not with as large a support as compared to the first three directions (sections 2.1, 2.2, 2.3): Thales+35 companies Ericsson NEC Spreadtrum SHARP TCL MediaTek EchoStar HUGHES LGE CEWiT Xiaomi, Apple.
Concerns were noted from the following companies: NTT Docomo ZTE Sanechips Nokia NSB (ok only with timing advance solution), and it was mentioned as a second priority by CATT and China Broadnet.
Questions are provided on a proposed justification and objective in section 3.5.
Regenerative Architecture
This direction is generally supported by many companies with full gNB on-board: Thales+35 companies Ericsson NEC Spreadtrum CATT China Broadnet SHARP SK Telecom MediaTek EchoStar HUGHES InterDigital CMCC Nokia NSB Samsung CEWiT Xiaomi NTT Docomo China Telecom ZTE, Sanechips Huawei, HiSilicon Qualcomm.
Companies also mentioned needs for enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL.
A few companies additionally support enhancements for F1 interface for CU-DU split architecture with only DU on board (NTT Docomo Thales (and co-signing companies?) Spreadtrum SK Telecom CMCC).
A few companies also mentioned potential stage-3 specification work, e.g. NG interface enhancements such as NG removal procedure, and optimizations in signaling.
Two companies also mentioned on-satellite {gNB + UPF} for mobility and/or MBS.
Here again, in order to focus the work, a proposal is provided in section 3.6 focusing on full gNB on-board.
MBS/broadcast via NTN
This direction is supported by the following companies: SES Thales Novamint Sateliot Inmarsat Viasat, Avanti Airbus ESA Hispasat MITRE Eutelsat CATT China Broadnet National Spectrum Consortium TCL EchoStar HUGHES Inmarsat Viasat Omnispace Ligado Skylo.
Concerns were noted from the following companies: NTT Docomo Nokia NSB
The main motivation for this work is to address the case when target service area is smaller than coverage of a NTN Uu cell, as well as Geofencing and Delivery Platforms for Emergency Alerts.
The common aspects among the various proposals is to provide SIB signaling to limit the service area of the Multicast or Broadcast service within the intended country in case the satellite footprint overlaps with multiple countries. A number of additional optimizations are proposed although not by all companies. 
The moderator would like to note that this direction is not included (crossed-out) in the RAN Chair’s proposal in RP-232745, so for the time-being no objective is included in the WID, but questions are provided in section 3.7 on the need and possibility to take those additional optimizations in addition to other RAN1-led and RAN2-led objectives.
RedCap UE support with NTN
This direction is supported by the following companies: Thales+35 companies Ericsson Spreadtrum CATT China Broadnet CMCC Nokia NSB ZTE Sanechips Qualcomm TCL.
Concerns were noted from the following companies: NTT Docomo Huawei, HiSilicon
Majority support is regarding missing RF and RRM requirements for RedCap UEs. This work would involve only RAN4. There were different views on whether such requirement should target 1Rx or 2Rx RedCap UEs.
There was also support for work on half-duplex FDD RedCap UEs with regards to NTN-specific aspects, e.g. for enhancements on HD collision rules or as an overall study on RAN1 and RAN2 aspects.
Questions are provided on a proposed justification and objective in section 3.8.
High Power UE support with NTN
Support to introduce PC2 HPUE for NTN: Ericsson Thales+35 companies OPPO CATT China Broadnet EchoStar HUGHES CMCC Samsung Xiaomi NTT Docomo China Telecom Huawei HiSilicon Inmarsat Viasat Omnispace Ligado Skylo 5GAA (S-/L-band for LEO-600 vehicle-mounted UE) TCL
Support to introduce PC1.5 (+29 dBm) and/or PC1 (+31 dBm) HPUE for NTN: Thales+35 companies SK Telecom EchoStar HUGHES Xiaomi NTT Docomo Huawei HiSilicon Inmarsat Viasat Omnispace Ligado Skylo.
5GAA proposed UL Tx power of 37 dBm and 38.5 dBm for VSAT antenna mounted on vehicle.
Questions are provided on a proposed justification and objective in section 3.9.
Miscellaneous proposals
EchoStar HUGHES Inmarsat Viasat Omnispace Ligado Skylo proposed support bandwidth less than 5 MHz for NR NTN, including 3 MHz channel bandwidth in FR1, and better support of fragmented spectrum.
CMCC proposed network-verified UE location with multiple satellites.
National Spectrum Consortium proposed Flexible and Relaxed QoS (FRQ) to offer diverse services with suitable QoS via the NTN without increasing the number of 5Qis, where NTN QoS Parameter Value= X* TN QoS Parameter Value.
Ericsson proposed TE-emulated Channel Model for UE testing. 
Keysight proposed a RAN4 Study item to carry out analysis required on OTA test methodologies for frequencies between 7 and 24 GHz (or at least Ka and Ku bands) on top of the assigned work for other features to be added to NR NTN domain.
NTT Docomo proposed specification of the Ku band for NR NTN.
Questions on these proposals are provided in section 3.10. But the moderator notes that introduction of new bands should be discussed as part of spectrum proposals, so no proposal is provided for the Ku band.
Questions before Monday drafting session 
DL Coverage Enhancements
Proposed justification text [13]: 
Offer optimized performance especially when addressing handset terminals (including smartphones with more realistic assumptions on antenna gains instead of 0 dBi antenna gain with the specific realistic antenna gain assumption to be determined at the working group level) w.r.t. downlink coverage considering the NTN deployment constraints such as payload power limitation, large satellite foot print and limited feeder link bandwidth. DL coverage enhancements are needed to accommodate satellite payload constraints which may be unable to have all its beams active with the « nominal » EIRP density per beam (see Section 6.1.1 in TR 38.821) at a given time due to limited power and limited feeder link bandwidth, while maximizing the number of beams that can be activated simultaneously, and ensuring that all user terminals can be served across the satellite foot print while maximizing the overall satellite throughput and ensuring that all satellite’s radio cells are kept alive even without traffic but allowing new users to join or preventing impact on end-user QoS.

DL coverage enhancements should be considered at both
•	Link level to improve the link margin of selected physical channels in order to accomodate the EIRP reduction. This include possible techniques such as increased repetition scheme or equivalent techniques depending on the physical channel. A link margin improvement for physical channels (e.g. PDSCH and PDCCH) should be considered without impact on SSB design. 
•	System level to support an efficient dynamic and flexible power sharing between beams or different beam pattern/size (i.e., wide or narrow) across the satellite foot print for example by leveraging network energy saving techniques. For example, a total number of beams = 1200 may be assumed for NGSO operating in FR1 band. This would correspond to the number of beams necessary to serve a satellite footprint at 30° min elevation with ~50 km diameter beam size.

Question: Is the justification text acceptable?
	Company
	Response

	
	

	
	



Proposed objective [13]: 
Study and specify downlink coverage enhancements targeting support for additional reference satellite payload parameters covering both GSO and NGSO constellations operating in FR1 or FR2-NTN [RAN1, RAN2]
· 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 energy consumption model 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 specify solutions, including link level enhancements (e.g. for PDCCH, PDSCH) and/or system level enhancements (e.g. satellite beam switching/hopping/scheduling), 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, and at least 2Rx are considered at the UE
· NGSO to be considered in priority: LEO Set-1 @ 600 km
· Non-RedCap UEs are considered in priority
· FFS whether RedCap 1 Rx UE are considered at least for the link margin improvement
· FFS whether RedCap UE half duplex constraints are considered for system level enhancements

Question: Is the objective acceptable? Should RedCap UEs be considered in this objective? Can the FFS points be deleted from the objective?
	Company
	Response

	
	

	
	




Robust Notification/Alert Channel
Proposed justification text [13]: 
Provide a robust notification/alert message capability for UE in adverse SNR conditions (i.e. light indoor).

The definition of a UE specific notification/alert feature is proposed to address the problem of missed paging messages to a UE in low SNR conditions (e.g. Non Line Of Sight) when it is placed in pockets, backpacks or in vehicles, boats, etc., or in conditions where there are clutter losses. The notification is to invite the user to move to a better SNR conditions in order to set-up the call.
The feature should be able to mitigate to the maximum extent the additional loss compared to the link margin required in Line of Sight conditions. In TR 38.811 Table 6.6.2-3: Shadow fading and clutter loss for suburban and rural scenarios - the NLOS due to clutter loss can be over 18 dB. Table 6.6.1-1 LOS probability showed that at 30 degrees elevation, about 10% of users in rural and 50% in urban scenarios will experience NLOS.


Question: Is the justification text acceptable?
	Company
	Response

	
	

	
	




Proposed objective [13]: 
Study and specify support for a robust notification/alert channel [RAN2, RAN1, RAN3]
· Identify the notification message requirement based on liaison with SA WG(s) [RAN2]
· The notification message should be addressed to a particular UE or a subset of UEs in a cell
· Identify and specify possible solutions for the support of a robust notification/alert message and its delivery (including paging procedure impact) over a downlink physical channel
· Notes for this objective:
· Enhancements to existing SSB signal are not considered in this scope.
· Applicable to all orbits (GSO&NGSO)
· Mitigate to the maximum extend, the additional loss that can be up to 18 dB
· This feature may be applicable for UEs operating in terrestrial networks based on a common design


Question: Is the objective acceptable? Should the downlink physical channel be a new channel or an enhanced existing channel?
	Company
	Response

	
	

	
	




Uplink Capacity/Throughput Enhancement
Proposed justification text [13]: 
Offer optimized capacity performance on uplink through multiplexing techniques, motivated by:
· The coverage of NTN satellites is very wide, and considering device density, it is expected that a large number of UEs will be within a satellite’s coverage. Especially for LEO, a large number of UEs in coverage must succeed in transmitting desired data during a satellite coverage which means that rapid access to and release of satellite resources is required.
· The total spectrum resources available to the network will be limited especially in the early phases of NR NTN deployments.
· Some users will require higher resources than others, depending on their traffic patterns. Therefore, further granularity of resource multiplexing can significantly improve system capacity efficiency.
· Possibility to allocate higher per-UE resources to better support VoNR/VoIP services in coverage-limited scenarios.


Question: Is the justification text acceptable?
	Company
	Response

	
	

	
	




Proposed objective [13]: 
Uplink Capacity/Throughput Enhancement [RAN1, RAN2, RAN4]
· Study then specify, if beneficial, DFT-s-OFDM PUSCH enhancements via Orthogonal Cover Codes (OCC) including for initial access, with an attempt to minimize impact on emissions
· Determine the potential capacity improvement (at least 2 times and not more than 12 times compared to legacy) to be targeted taking into account realistic impairments (e.g. Doppler, time variation, phase distortion)
· Specify necessary signalling, if needed 
· Update RF requirements accordingly if needed
· The orthogonal cover codes are across OFDM symbols and/or within an OFDM symbol.
· Notes for this objective:
· The enhancement is not targeting improvements of MU-MIMO capability
· Enhancements to PRACH are not in scope
· This feature may be applicable for UEs operating in terrestrial networks based on a common design 

Question: Is the objective acceptable?
	Company
	Response

	
	

	
	




Mobility enhancements
NR NTN/NTN mobility enhancements
The proposals relevant to NR NTN/NTN mobility enhancements are the following:
a) Subsequent CHO
b) DAPS
c) LTM
d) Enhancements for discontinuous coverage
e) Group handover for signaling overhead reduction
f) SMTC only update in connected mode
g) Soft switch of PCI unchanged enhancement of SSB collisions
h) CHO enhancement for unchanged PCI
i) Multi-connectivity
j) Enhancements of UE measurements that allows more detections of the satellites within the PCI unchanged area for soft satellite switching without PCI change in quasi-earth fixed cell case
k) Reduce handover failure rates in DG RACH-less HO
l) Procedure for supporting enhanced relaxed measurement, e.g. time base and/or location based relaxed measurement criterion
m) Broadcasting common configuration for (C)HO in SIB

It is the moderator’s understanding that proposals in bullets a) e) m) were discussed in Rel-18 and not adopted, and the proposals in bullets g) may be considered as a leftover for Rel-18 maintenance, and that bullet l) may already be completed in Rel-18.

Question: Is any of the above proposals necessary and acceptable for Rel-19?
	Company
	Response

	
	

	
	




Intra-RAT TN/NTN mobility enhancements
The proposals relevant to Intra-RAT TN/NTN mobility enhancements are the following:
a) TN-NTN reselection and satellite switch with re-sync
b) Seamless mobility between TN and NTN in both directions for vehicle UEs
c) Reduce unnecessary measurement (e.g. SIB19, frequency measurements) for UE in TN
d) Cell reselection and handover enhancements
e) Soft switching handover
f) Enhancements for RRC_INACTIVE
g) Improve paging integration between NTN-TN (e.g., a UE paged on one network type can be directed to another network type)
h) Support QoS-based network selection based on access cause
i) Improve user experience based on QoS requirement

In the moderator’s view, many of the proposals are too generic to provide enough focus for Rel-19.

Question: Is any of the above proposals necessary and acceptable for Rel-19?
	Company
	Response

	
	

	
	




Inter-RAT TN/NTN mobility enhancements
The proposals relevant to Inter-RAT TN/NTN mobility enhancements are the following:
f) Inter-RAT satellite information (E-UTRA TN providing NR NTN satellite info)
g) Mobility from E-UTRAN TN to NR NTN
h) Mobility from NR NTN to IoT NTN
i) TN-NTN mobility with QoS adaptation (e.g. PDB relax due to long RTT)
j) E-UTRAN TN to NR NTN idle/inactive/connected mode mobility

Question: Is any of the above proposals necessary and acceptable for Rel-19?
	Company
	Response

	
	

	
	




Enhanced GNSS Operation
Proposed justification text [13]: 
Increase the robustness of NTN operation in conditions where GNSS accuracy and GNSS service availability may be temporarily degraded. There is a need to increase the robustness of uplink time and frequency synchronization in NTN based access against of GNSS temporarily degraded performance to accommodate the actual GNSS service performance. This will also allow the NR-NTN to be less subject to GNSS jamming (leading to denial of service) and spoofing (leading to incorrect location reporting and potentially denial of service) which may occur on a temporary basis. Additionally, it may also increase NR-NTN robustness against natural phenomena, such as solar radiation bursts, which can affect large parts of the earth surface for 10 to 20 minutes.

Question: Is the justification text acceptable?
	Company
	Response

	
	

	
	




Proposed objective [13]: 
Increase the robustness of uplink time and frequency synchronization in NTN-based access against GNSS temporarily degraded performance for connected mode and for initial access. [RAN1, RAN2]
· PRACH transmission (initial access, connected mode): Study potential enhancements for the UE pre-compensation for UL time and frequency synchronization in case GNSS availability and/or accuracy is reduced, and specify if needed.
· The UL time and frequency synchronization enhancements shall accommodate a UE GNSS « relaxed » position accuracy better than [300] meters (i.e. 3D error of 6 x 50 meters) for FR1-NTN UE and better than [90] meters (i.e. 3D error of 6 x 15 meters) for FR2-NTN UE.
· Connected mode: Study potential enhancements (e.g. enhanced closed loop) for the UE pre-compensation for UL time and frequency synchronization during long connection times in case GNSS availability and/or accuracy is reduced, and specify if needed.
· A UE in pre-established RRC connected state shall be able to maintain its connectivity during up to 14.4 minutes corresponding to a temporary GNSS performance degradation.
· Notes for this objective:
· It applies to NTN systems operating in FR1-NTN or in FR2-NTN
· consider both static UE and in-motion UE at speed up to ~1000 km/h
· UE has GNSS capability
· simultaneous GNSS and NR-NTN operation is supported
· Enhancements on PRACH signal is not in scope of this topic


Question: Is the objective acceptable? Can the square brackets around [300] meters and [90] meters be removed?
	Company
	Response

	
	

	
	




Regenerative Architecture
Proposed justification text [13]: 
Support non-terrestrial network architecture with 5G system functions on board the NTN vehicle (i.e. regenerative payloads). For the support of real time connectivity between 2 UEs and between network and UE via the space segment with/without ISL, a regenerative payload (5G system functions on board satellite) is required.


Question: Is the justification text acceptable?
	Company
	Response

	
	

	
	




Proposed objective [13]: 
Support of regenerative payload [RAN3, RAN2]
· Specify the support of gNB on board in TS 38.300 and define, if needed, any necessary enhancements related to NG protocol to address the feeder link switchover issue. 
· Evaluate and specify, if needed, any necessary enhancements related to the intra and inter-gNB mobility, especially for Xn interface over feeder link or over ISL. 
· FFS Specify the support of DU on board with possible enhancements of at least F1


Question: Is the objective acceptable focusing on the first 2 bullet points?
	Company
	Response

	
	

	
	




MBS/broadcast via NTN
Proposed justification text [13]: 
Terrestrial MBS features are equally available for NR NTN in the 5G specifications, but for cases where a cell coverage is overlapping two countries while the service area is expected to reach one of those 2 countries, some enhancements need to be done on the SIB to notify the service area of a Multicast or Broadcast service.

Question: Is the justification text acceptable?
	Company
	Response

	
	

	
	




Proposed objective [13]: 
Specify SIB signaling to limit the service area of a Multicast or Broadcast service within the intended country in case the satellite footprint overlaps with multiple countries. [RAN2]

Question: Is the objective acceptable?
	Company
	Response

	
	

	
	




Question: Please provide your views on the necessity of additional optimizations for NR MBS over NTN: HARQ-ACK Feedback Management for NTN MBS, Packet level service continuity (lossless mobility), management of PTP-PTM switch for NTN MBS, Management RRC Inactive/RRC Idle in MBS NTN.
	Company
	Response

	
	

	
	





RedCap UE support with NTN
Proposed justification text [13]: 
The support of RedCap devices (e.g. handheld and IoT) operating in FR1 band NR-NTN networks can offer enhanced service capabilities (wideband/broadband) compared to IoT-NTN while ensuring low-complexity devices. Global coverage would clearly benefit RedCap devices for use cases like cameras monitoring for forest fires. RF and RRM requirements were defined for RedCap devices only for terrestrial networks in Releases 17 and 18.

Question: Is the justification text acceptable?
	Company
	Response

	
	

	
	




Proposed objective [13]: 
Support of RedCap UEs with NR NTN [RAN4, RAN1]
· Define the RF performance for RedCAP UE operating in satellite service allocated bands in FR1 with 5 MHz channel bandwidth. Update the RRM requirements as required [RAN4].
· Study the impact of applying existing Rel-18 NTN to RedCap 1 RX devices (including half duplex), including seamless NTN-NTN mobility, and identify (define if relevant) any useful potential simplifications from device-cost perspective, e.g. in the following areas [RAN1]:
· Updates to HD collision rules
· Number of HARQ processes
· Simultaneous operation with GNSS
· Number of transmit and receive antennas – with minimum requirement of 2RX at least for UE with linear polarized antenna.
· Notes for this objective:
· RedCAP UE operating with NTN implement a GNSS receiver.
· Consider 1 Rx UE
· FFS: Whether 2 Rx UE should be only considered to avoid network capacity impact.


Question: Is the objective acceptable? Should it be limited to RAN4 aspects in Rel-19?
	Company
	Response

	
	

	
	




High Power UE support with NTN
Proposed justification text [13]: 
Offer optimized performance addressing handset terminals with enhanced Tx power and antenna characteristics. 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. However the transmission enhancement for NTN high power UE, e.g. duty cycle enhancement is subject to SAR restriction. Such higher power UE are not yet specified for NTN bands.

Question: Is the justification text acceptable?
	Company
	Response

	
	

	
	




Proposed objective [13]: 
Support of High-Power UEs with PC2 (+26 dBm), PC1.5 (+29 dBm) and PC1 (+31 dBm) for NR NTN FR1 bands (i.e. n256, n255, n254 and Extended L-band (UL: 1668-1675 MHz, DL: 1518-1525 MHz) [RAN4]
· Note: PC1 and PC1.5 are not targeted for smartphones
· Update, if needed, coexistence analysis based on TR 38.863 defined methodology
· Specify RF and RRM aspects of the targeted UE
· Specify transmission enhancement for NTN high power UE, e.g. duty cycle enhancement subject to Specific Absorption Rate restriction [RAN1, RAN2]
· Study and specify if needed new power classes for VSAT antenna mounted on vehicle
· FFS: Whether Msg5/PUSCH repetition or legacy packet segmentation shall be defined (if not included in NR enh as part of Rel-19).
· FFS: Whether a study is required prior to normative work

Question: Is the objective acceptable? Can the objective be reduced to RAN4 only? Can the FFS points be removed?
	Company
	Response

	
	

	
	




Miscellaneous proposals
No proposals are provided for the time-being, but companies are invited to provide their views on the other companies’ proposals below.

Question: Any comment/views on Rel-19 work on supporting bandwidth less than 5 MHz for NR NTN, including 3 MHz channel bandwidth in FR1, and better support of fragmented spectrum?
	Company
	Response

	
	

	
	




Question: Any comment/views on Rel-19 work on network-verified UE location with multiple satellites?
	Company
	Response

	
	

	
	




Question: Any comment/views on Rel-19 work on Flexible and Relaxed QoS (FRQ) to offer diverse services with suitable QoS via the NTN without increasing the number of 5Qis, where NTN QoS Parameter Value= X* TN QoS Parameter Value?
	Company
	Response

	
	

	
	




Question: Any comment/views on Rel-19 work/study on TE-emulated Channel Model for UE testing, and analysis required on OTA test methodologies for frequencies between 7 and 24 GHz (or at least Ka and Ku bands) on top of the assigned work for other features to be added to NR NTN domain?
	Company
	Response

	
	

	
	




Last question: check consistency of the moderator’s summary
If any of the companies’ views are incorrectly captured (sorry if that is the case), please indicate it below and I will correct it in a revision of this document.

Question: Any view in section 2 needs to be corrected?
	Company
	Response

	
	

	
	



Summary 
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