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1 Introduction

Based on the previous email discussion, the draft WID for Rel-18 NTN enhancement is formed [1]. In this contribution, we will further provide some views on the draft WID. 
2 Discussion
Based on the draft WID, the following aspects will be studied/specified in the Rel-18 NTN enhancement including:
· Coverage enhancement
· NR-NTN deployment in above 10 GHz bands 
· NTN-TN and NTN-NTN mobility and service continuity enhancements
· Network verified and Network based UE location
For the coverage enhancements, it is the essential enhancement that should be prioritized in Rel-18 NTN WI. We are basically fine with the current formulation except for the support for VSAT. Our understanding on the motivation of the coverage enhancement is to resolve the coverage issue due to the more realistic assumptions on antenna gains, e.g., -5dBi instead of 0dBi for the smart phone. We don’t see strong need to optimize the coverage performance for the VSAT device type, and thus, we suggest to remove the support of VSAT from coverage enhancement.
Proposal 1: Remove the support of the VSAT for coverage enhancements in Rel-18 NR-NTN WI.
For the NR-NTN deployment in above 10 GHz bands, the potential working scope involves RAN1 as follows:

“Identify values for physical layer parameters such as time relationship related enhancement (e.g. K_offset), subcarrier spacing for different UL/DL signals/channels, PRACH configuration index for FDD above 10 GHz. Introduction of new values for physical layer parameters (e.g., SCS for a given signal/channel) on top of already defined values is not in scope. [RAN1, RAN4]”
However, it is not clear to us what is needed for time relationship related enhancement. Meanwhile, the SCS and PRACH configuration index for FDD on FR2 are not NTN specific issue. Thus, we suggest to remove this part. Then, the whole work seems to be a RAN4 only issue and can be treat as a separate RAN4-only WI.
Proposal 2: NR-NTN deployment in above 10 GHz bands can be done firstly in a dedicated RAN4-only WI.
For the Network verified and Network based UE location, it is debated whether the network based UE location should be moved to the Expanded and Improved Positioning WI. In our understanding, the network based UE location for NTN has different requirements and potential solutions compared to positioning in TN, and thus, we suggest to keep the Network based UE location within the NR NTN WI.
Proposal 3: The network based UE location should be kept in the NR-NTN WI if supported in Rel-18.
Based on the above discussion, we have following updates on the draft WID [1]:


3 Conclusions 
In this contribution, we have discussed the potential working scope on Rel-18 NTN enhancements and provide our updates on the draft WID. Based on our analysis, we have the following proposals:
Proposal 1: Remove the support of the VSAT for coverage enhancements in Rel-18 NR-NTN WI.
Proposal 2: NR-NTN deployment in above 10 GHz bands can be done firstly in a dedicated RAN4-only WI.
Proposal 3: The network based UE location should be kept in the NR-NTN WI if supported in Rel-18.
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4.1.1	Coverage enhancement





The Rel-18 NTN objectives are focused on the applicability of the solutions developed by general NR coverage enhancement to NTN, and identifying potential issues and enhancements if necessary, considering the NTN characteristics including large propagation delay and satellite movement. Only NTN-specific characteristics are to be included in this coverage enhancement work, otherwise it should be part of another WI (e.g., UL enhancement of coverage). The objectives need to cover the use case of voice and low-data rate services using commercial smartphones with more realistic assumptions on antenna gains, e.g., -5dBi instead of 0dBi typically assumed for link budget analysis for terrestrial networks.


Evaluate the coverage performance and identify the candidate channels that have coverage issues specific to NTN with following target services taking into account the studies in TR38.830 where appropriate, as well as general coverage enhancement techniques specified in Rel-18 [RAN1]


VoIP and low-data rate services for commercial handset terminals


[eMBB service as first priority and VoIP as second priority for VSAT]�


RAN to determine by RAN#XX whether the evaluation stage has identified any need for NTN-specific coverage enhancements in Rel-18.


After conclusion of the evaluation above, the following candidate set of NTN-specific objectives, if needed, are listed. The candidate set of NTN-specific objectives may need to be updated/refined based on outcome of evaluation phase.





Study, and if justified, specify NTN-specific repetitions enhancements beyond techniques covered in Rel-17 CovEnh WI for the relevant channels [RAN1]


Study, and if justified, specify NTN-specific techniques for improved diversity and/or reduced polarization loss [RAN1]


Study, and if justified, improve the performance of low-rate codecs in link budget limited situation including reducing RAN protocol overhead for VoNR [RAN1�,RAN2] [Liaise with SA2/SA4 as necessary]


NOTE: Intent is to optimize the RAN to work with the lowest rate codec currently available and will not introduce a new codec.


4.1.2	NR-NTN deployment in above 10 GHz bands


The following assumptions are taken a baseline for this work:


GEO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered


Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR38.821 to be considered in priority but additional NTN UE classes may be considered if justified


FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2


The harmonized Ka band frequency range (17.7-20.2 and 27.5-30.0) as common across all regions will serve as reference


The following covers the objectives for NR-NTN deployment in above 10 GHz bands.


Study and identify NTN bands: Analysis of regulations and adjacent channel co-existence scenarios [RAN4]


Consider at least a portion of the Ka band as the example band, according to ITU allocation; identify which parts of the Ka band are suitable as 3GPP bands [RAN4]


Study implications of FDD operation in FR2 and derive requirements for the identified part(s) of the Ka band appropriately. Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands (see note 3 of the approved way forward RP-211596 in RAN#92-e). [RAN4]


Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall neither impact the existing specifications of nor cause degradation (in the sense of RAN4 co-existence studies) to present and future networks in 3GPP specified terrestrial bands. [RAN4]


Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition, nor automatically apply to future terrestrial bands defined in this frequency region; (see proposal 2 of the approved way forward RP-211596 in RAN#92-e) [RAN4]





Specify Rx/Tx requirements for satellite BS and different VSAT UE class (not only 60 cm aperture) as appropriate for the identified example band [RAN4]


Identify values for physical layer parameters such as time relationship related enhancement (e.g. K_offset), subcarrier spacing for different UL/DL signals/channels, PRACH configuration index for FDD above 10 GHz. Introduction of new values for physical layer parameters (e.g., SCS for a given signal/channel) on top of already defined values is not in scope. [RAN1,RAN4]�


4.1.3	NTN-TN and NTN-NTN mobility and service continuity enhancements





This work considers existing methods from NR TN as baseline for NTN-TN mobility as well as Rel-17 WI outcome and the further mobility enhancements objectives based on confirmation of feasibility and impact are listed below.





Address handover interruption and handover signalling overhead [RAN2,RAN1]


Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN4]


[Consider RLF reduction issue for different delay and/or network topology between the different access types/points/nodes if justified] [RAN2, RAN1]


[Address RACH congestion and/or RACH-less HO as second priority] [RAN2,RAN1]





4.1.4	Network verified and Network based UE location





The following items are taken as the objectives for a Study Item or a study phase.





Study detailed regulatory requirement for network-verified UE location, e.g. accuracy requirement.


Study and evaluate solutions for network to verify UE reported location information [RAN1,RAN2]


For Network based UE location, re-use of Rel-17 UE-specific Timing Advance report can be considered as baseline


Study network-based positioning solutions suitable for NTN and identify achievable performance considering privacy and regulation requirements and considering that the number of satellites in view can be limited (including single satellite) [RAN1,RAN2]


Study possible issues of applying existing network-based positioning solutions in NTN and evaluate possible enhancements if needed. [RAN1,RAN2,RAN3]





RAN to determine by RAN#XX whether the study has identified any need for Network verified and/or Network based UE location specification support in Rel-18.
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