3GPP TSG RAN Meeting #94	RP-213165
Electronic Meeting, December 6 – 17, 2021

Agenda Item:	8A. 1
[bookmark: _GoBack]Source:	Huawei, HiSilicon
Title:	Comments on Rel-18 NTN draft WID
Document for:	Discussion 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
As an outcome of the Rel-18 email discussion for RAN#94e preparation [1], a draft WID of NR NTN enhancement [2] and a draft WID of IoT NTN enhancement [3] were produced. In this contribution, we share our views on the two Rel-18 NTN draft WIDs taking into account the views expressed in the latest email discussion. 
[bookmark: _Ref129681832]Discussion
Evolution of NR NTN
In the draft WID of NR NTN enhancement, the detailed objectives are to specify enhancing features to Rel-15, 16 & 17’s NR radio interface & NG-RAN as follows:
· 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
Coverage enhancement 
On coverage enhancement for Rel-18 NTN, it was general consensus that there will be a study phase to identify the candidate channels that have coverage issues specific to NTN. Moreover, this study should have a well-defined scope considering that NTN is a potential RAN-2 leading item as per RAN#93e agreement and UL enhancement including coverage is discussed a dedicated topic in Rel-18. 
We have the following comments on the detailed objectives
1. The main motivation of coverage enhancement is to cover the use case of voice and low-data rate services for commercial smartphones due to the economical scale. We therefore suggest to remove the enhancements for VSAT devices which typically have a larger transmit power as well as antenna gain. 
2.  The objective should target to address the NTN specific challenges such as more realistic assumptions on antenna gains for commercial handset terminals and polarization loss. We therefore suggest to highlight this in the objectives.
3. Given the amount of available TUs for this item, particularly in RAN1, it is preferable that only the absolutely necessary evaluation is performed. When identifying the candidate channel(s) for coverage improvements, the coverage enhancement study outcome in TR38.830 can be referenced. Analysis can also be used to assist identifying the candidate channel(s), instead of RAN1 launching a full-blown evaluation campaign for all physical channels of NTN.
Based on the above, we suggest the following updated objective:
· Evaluate the coverage performance and iIdentify the candidate channel(s) that have coverage issues specific to NTN considering realistic assumptions on antenna gains of commercial handset terminals and polarization loss 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
· [bookmark: _Hlk86397237][eMBB service as first priority and VoIP as second priority for VSAT]

In the draft WID some candidate set of NTN-specific objectives, if needed, are listed. 
· 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.
Overall, there is no need to list all candidate techniques for potential enhancement since the potential WI scope depends on the outcome of evaluation. Therefore, we suggest the first two sub-bullets to be merged as follows:
· Study, and if justified, specify NTN-specific repetitions enhancements (e.g. repetitions) 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]

On the third candidate objective, we have some doubt on its feasibility and potential gain. Some detailed analysis are provided below:
· PDCP-ROHC: 3Byte (Length of compressed TCP/IP header and the length is variable). ROHC is not defined in 3GPP and we fail to see how it can be further reduced for NTN applications. 
· PDCP header: 2Byte (including the PDCP SN). It cannot be reduced because both deciphering and in order delivery need the PDCP SN.
· RLC: 1Byte for UM (Unacknowledged Mode) mode. This one byte can possibly be reduced if TM (Transparent Mode) mode is introduced and used. However, if TM is used, it actually removes RLC layer and makes the scheduling less flexible and less efficient as segmentation/ reassembling is excluded.
· MAC: 2Byte (including the 6 bit LCH ID, 1 Byte Length and 1 bit Format field, and 1 bit Reserved bit). It cannot be reduced because: 1) there are other LCHs as well as MAC CEs for this UE, so the LCH ID is needed for differentiation. 2) The size of MAC SDU is not fixed due to the SID frame, variable frame rate and variable ROHC header, the length field is also needed.
Therefore, there is only 1 byte room for protocol overhead reduction, which is around 5% for AMR 4.75 kbps. And this 1 byte RLC overhead reduction will, on the other hand, reduce the scheduling flexibility and efficiency as segmentation/reassembling is excluded. In conclusion, the feasibility and potential gain for this objective of RAN protocol overhead reduction is not clear and we suggest to remove this objective for Rel-18 NTN. 

Proposal 1: Update the objective on coverage enhancement as follows

	· Evaluate the coverage performance and iIdentify the candidate channel(s) that have coverage issues specific to NTN considering realistic assumptions on antenna gains of commercial handset terminals and polarization loss 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]




	· Study, and if justified, specify NTN-specific repetitions enhancements (e.g. repetitions) 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.



NR-NTN deployment in above 10 GHz bands
In RAN#92e, it was agreed in [4] that:

The RAN4 technical aspects associated with the deployment of NTN in FDD mode in bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account). 
· Note 1: This should include study/discussion of which part of Ka band can be used for the example band for NR-NTN above 10 GHz taking into account deployment type (e.g. VSAT, ESIM)

In RAN_R18Prep email discussion, there were discussion on the terminology of VSAT and ESIM. We would like to clarify the terminologies especially for ESIM. According to [5],
· There are three types of ESIMs: maritime ESIMs, aeronautical ESIMs and land ESIMs;
· Different ESIM types differ from each other in terms of regulatory requirements;
· ESIM only applies to geostationary-satellite orbit

As different ESIM types differ from each other in terms of regulatory requirements, different co-existence studies apply to these types. So when capture Note 1 of [4] into Rel-18 NR NTN work item, it is suggested to explicitly list different ESIM types. Considering ESIM only applies to geostationary-satellite orbit, it is suggested to reflect such aspect in the Rel-18 NR NTN work item. So it is proposed that:

Proposal 2: update the objective for NR-NTN deployment in above 10 GHz band as follows:

	The following assumptions are taken a baseline for this work:
· GEO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered for fixed VSAT, and GEO based satellite access to be considered for ESIMs
· 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
· Mobile VSAT includes: maritime ESIMs, aeronautical ESIMs and land ESIMs. Whether any or which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· 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]
· taking into account deployment type (e.g. fixed VSAT, maritime ESIM, aeronautical ESIM and land ESIM).



NTN-TN and NTN-NTN mobility and service continuity enhancements
The current NR mechanism can be reused to support the cell-(re)selection/handover between NTN-TN and NTN-NTN. Some candidate solutions such as location based CHO or timing based CHO have also been proposed in Rel-17. This of course does not preclude new enhancements if new issues are identified in Rel-18. In the draft WID the follows objectives are made:
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]
· [bookmark: _Hlk86403587][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]

The proposed objectives are quite vague and open ended. 
For Objective 1, the implication of “Address handover interruption” is unclear. According to the email discussion, it seems that some proponents have DAPS in mind. However, one should first clarify the target traffic/services, which are sensitive to the handover interruption. Our understanding is that the motivation is not justified. For “handover signaling overhead”, it is not clear what scenarios this is targeting. According to the email discussion, it seems that some proponents think this objective refers to group handover. However, group handover has already been considered in IAB Rel-18 discussion and there is no NTN-specific issues. Therefore, we do not think objective 1 is justified to be included in the WID. 
For Objective 2, the current wording seems lack of details. We think some enhancements may be needed, but it is better to provide more details for clarification.
· In case of NTN-TN, 1) regarding measurements, the number of neighbor TN cells is massive in a large area covered by NTN. The major enhancements we foresee is to reduce UE power consumption by relaxing the measurements for TN where there is no neighbor TN cells for the UE. This at least applies to idle/inactive modes. 2) Regarding handover, we think the R17 enhancements can be reused. We do not see any specific enhancements for handover. 
· In case of NTN-NTN, the potential enhancement can be the selection of the candidate cells in order to reduce the number of handovers. In the NTN, as there is near-far effect the measured quality of neighbored cells may be similar, when high priority cells with relative larger serving time are provided, UE can chose an appropriate one based on the measurement results. 
For Objective 3, since CHO is already supported, it is unclear what specific enhancements are required. During the email discussion, several companies expressed similar view that the motivation of this objective is not justified. Thus we suggest to remove this objective.
For objective 4, RAN2 has discussed RACH congestion in case of group HO but found CFRA could mitigate the issue (R2-1913604). For other cases, it is not clear whether there will be RACH congestion issues. It is unclear whether there is a need to reopen RACH congestion discussion. Therefore, we suggest to remove this objective.
Proposal 3: Update the objective on NTN-TN and NTN-NTN mobility and service continuity enhancements as follows:
	· Address handover interruption and handover signalling overhead [RAN2,RAN1]
· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2, RAN4]
· For NTN-TN, optimize the measurement mechanism by indicating neighbor cell information to avoid unnecessary measurements in idle/inactive modes
· For NTN-NTN, optimize the handover by indicating neighbor cell with priority list according to serving time to avoid unnecessary measurements.
· [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]



Network verified and Network based UE location
For Network verified and Network based UE location, the detailed objectives are listed as follows:
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]
· [bookmark: _Hlk86412510]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]
· [bookmark: _Hlk86407698]Study possible issues of applying existing network-based positioning solutions in NTN and evaluate possible enhancements if needed. [RAN1,RAN2,RAN3]
[bookmark: _Hlk86407450]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.
NOTE: The objectives for Network Verified and Network Based UE Location will be moved to a separate SID or possibly to the Expanded and Improved Positioning WI depending on the outcome of the RAN#94e discussions.

For objective 2, the main bullet talks about network to verify UE reported location information, while the sub-bullet talks about network-based UE location. There are some mismatch between the main bullet and the sub-bullet. We suggest revise the sub-bullet in order to avoid misunderstanding. 

The only requirement we are aware of is coming from SA3 and is for network to verify UE-generated location. We did not see requirements for network-based UE location. We therefore suggest to remove Objective 3 and Objective 4. 
Proposal 4: Update the objectives of Network verified and Network based UE location as follows:
	· 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 considering regulatory requirements and considering that the number of satellites in view can be limited (including single satellite) [RAN1,RAN2, RAN3]
· For Network based UE location UE reported location information, 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]



HAPS 
Similar to Rel-17, HAPS and ATG are implicitly supported according to the draft WID. However, the implicit compatibility may only be applicable for timing and synchronization enhancement. Without any study on deployment scenarios, specific features and evaluation effort, the enhancement introduced in Rel-18 may not be valid for HAPS except for the implicit compatibility of Rel-17 timing and frequency synchronization. So in the WID for Rel-18 NTN, HAPS should be explicitly included as an objective by updating TR38.821 [6] based on the HAPS-specific deployment and configuration.
Proposal 5: Include HAPS as an objective in Rel-18 NTN, including updating TR38.821 based on HAPS-specific deployment and configuration.

Expected Output
In the draft WID of NR NTN enhancement [2], only one TR for Network verified UE location for NTN was proposed. The coexistence study above 10 GHz and RF requirements for VSAT and satellite access node can be recorded into one TR for Rel-18. Referring to the experience of Rel-17 NR NTN WI, it was not a good practice to include RAN4 RF TR in the WID at the end of a release in a hurry. Thus, we suggest to agree on a dedicated RF related TR for Rel-18 NTN enhancement WI at the beginning of Rel-18. It’s better to guarantee the quality of specification and record the output efficiently.
Proposal 6:  A dedicated RF related TR for Rel-18 NTN enhancement WI to be listed in the expected output section.

Evolution of IoT NTN
In the draft WID of IoT NTN enhancement, the detailed objectives are to specify enhanced NB-IoT NTN and eMTC NTN radio interfaces and E-UTRAN/NG-RAN as follows:
· IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
· Mobility enhancements
· Further enhancement to discontinuous coverage
IoT-NTN Enhancements in Rel-18 to address remaining issues from Rel-17
According to the email discussion, there was general consensus to focus on enhancements based on existing features and to further discuss the details of the functionality that was not part of Rel-17 IoT NTN WI and limit IoT-NTN scope in Rel-18 by focusing primarily on remaining issues from Rel-17 and incorporate relevant enhancements from Rel-17 NR-NTN. The detailed enhancements in the draft WID is as follows:
This work considers existing IoT-NTN as baseline as well as Rel-17 WI outcome and the further IoT-NTN performance enhancements objectives are listed below:
· Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
· Study and specify, if needed, improved GNSS operations for a new position fix for UE pre-compensation during long connection times and reduced power consumption [RAN1]
From our view, both objectives should be supported, while Objective 2 needs some modification. Rel-17 IoT over NTN WI focus on sporadic short transmission and UE in RRC_CONNECTED should go back to idle mode and re-acquire a GNSS position fix if GNSS becomes outdated. This is also applicable when the validity timer for common TA and ephemeris expires. For long connections, without any further enhancements, UE may not be able to complete the transmission within one connection attempt if the validity duration of GNSS, common TA or ephemeris is smaller than the transmission duration. One of the benefit for a new positioning fix for GNSS UE during long connection is to reduce RLF. RLF is not only related to GNSS position fix, it is also related to validity duration of common TA and ephemeris, these parameters should be taken into consideration as well. We fail to see clear benefit of reduced power consumption, so we suggest not to explicitly mention reduced power consumption in the WID.
Proposal 7: Update the objective of IoT-NTN Enhancements in Rel-18 to address remaining issues from Rel-17 as follows:
	· Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
· Study and specify, if needed, improved GNSS operations for a new position fix, common TA and ephemeris update for UE pre-compensation during long connection times and reduced power consumption [RAN1, RAN2]



Mobility enhancements
For mobility enhancement, the detailed objectives in the draft WID are as follows:
The following candidate set of mobility enhancements objectives are listed.
· Enhancements on RLF and RRC reestablishment, e.g., conditional RRC reestablishment. [RAN2]
· Support of neighbor cell measurements and corresponding measurement triggering before RLF. This may include legacy (Rel-17) [RAN2]
· Solutions introduced in Rel-17 NR NTN for mobility enhancements (e.g. location-based CHO and timing-based CHO) for eMTC [RAN2]
· [NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration] [RAN1, RAN2]

Note: There is potential overlap concerning RRC reestablishment enhancements proposed for mobility enhancements and further enhancement to discontinuous coverage. A unified solution is expected.

For objective 1, more clarification on the motivation and the enhancements is needed. It is worth noticing that when RLF occurs, the UE performs cell selection to find a suitable cell as soon as possible to reestablish the connection. For conditional RRC reestablishment, if this mandates the UE to perform reestablishment with the conditional cells but the cell quality is not as good as a suitable one, this brings undesirable latency than the legacy reestablishment procedure.
For objective 2, the UE behavior to perform neighbor cell measurements is decoupled with the RLF detection procedure. It is unclear to us for the wording “corresponding measurement triggering before RLF”. The use case for this bullet should be clarified.
In our understanding, there is no major issue with mobility as defined in Rel-17 for IoT NTN. None of the enhancements in the draft WID are essential and they could be all removed, so we propose:
Proposal 8:  The mobility enhancements for Rel-18 IoT NTN is not needed as there is no major issue with mobility as defined in Rel-17 the below WID revision is proposed:
	· Enhancements on RLF and RRC reestablishment, e.g., conditional RRC reestablishment. [RAN2]
· Support of neighbor cell measurements and corresponding measurement triggering before RLF. This may include legacy (Rel-17) [RAN2]
· Solutions introduced in Rel-17 NR NTN for mobility enhancements (e.g. location-based CHO and timing-based CHO) for eMTC [RAN2]
· [NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration] [RAN1, RAN2]



Further enhancement to discontinuous coverage
For enhancement to discontinuous coverage, the detailed objectives in the draft WID are as follows:

· Efficient power saving mechanisms (e.g., eDRX/PSM) for sparse satellite constellations [RAN2]
· Improvements to UE mobility among sparse cells [RAN2]
· Enhancements in RRC reestablishment or recovery based on the discontinuity of coverage
· [Further power saving enhancements for IoT NTN to support discontinuous coverage including PUR for NGSO (2nd priority)] [RAN2]

[bookmark: _Hlk86422805]Note: There is potential overlap concerning RRC reestablishment enhancements proposed for mobility enhancements and further enhancement to discontinuous coverage. A unified solution is expected.

In PSM, when the Active timer expires which is configured by the CN, the UE deactivates its Access Stratum functions and enters PSM. In PSM, due to the deactivation of Access Stratum functions, the UE stops all idle mode procedures, but continues to run any NAS timers that may apply, e.g. the periodic TAU timer. The UE shall resume Access Stratum functions and idle mode procedures before the periodic TAU timer expires for performing the periodic TAU procedure as applicable. The UE may resume idle mode procedures and Access Stratum functions any time while in PSM, e.g. for mobile originated communications.  
Also in eDRX, the extended DRX cycle is configured by the CN. The UE will wake and monitor the paging according to the Paging Time Window within the extended DRX cycle. Also the UE will wake up when it has UL data transmission, e.g. for mobile originated communications and for period tracking area update.
In our understanding, the motivation of the enhancements for these power saving mechanisms is to align the waking time of the UE with the time when the UE is within the coverage. Therefore we think the enhancement will impact the procedures of PSM and eDRX, and will have impact on SA2. Therefore we think the cooperation with other working groups are needed.
Proposal 9:  Update the objective of enhancement to discontinuous coverage as follows:
	· Efficient power saving mechanisms (e.g., eDRX/PSM) for sparse satellite constellations [RAN2]
· Improvements to UE mobility among sparse cells [RAN2]
· Enhancements in RRC reestablishment or recovery based on the discontinuity of coverage
· [Further power saving enhancements for IoT NTN to support discontinuous coverage including PUR for NGSO (2nd priority)] [RAN2]

Note 1: There is potential overlap concerning RRC reestablishment enhancements proposed for mobility enhancements and further enhancement to discontinuous coverage. A unified solution is expected.
Note 2: If needed, co-operate with other working groups, e.g. SA2.



Conclusion
In this contribution, we present our views on the potential works for the NR NTN and IoT NTN in Rel-18. The following proposals are presented:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]
Proposal 1: Update the objective on coverage enhancement as follows

	· Evaluate the coverage performance and iIdentify the candidate channel(s) that have coverage issues specific to NTN considering realistic assumptions on antenna gains of commercial handset terminals and polarization loss 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]



	· Study, and if justified, specify NTN-specific repetitions enhancements (e.g. repetitions) 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.




Proposal 2: update the objective for NR-NTN deployment in above 10 GHz band as follows:

	The following assumptions are taken a baseline for this work:
· GEO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered for fixed VSAT, and GEO based satellite access to be considered for ESIMs
· 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
· Mobile VSAT includes: maritime ESIMs, aeronautical ESIMs and land ESIMs. Whether any or which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· 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]
· taking into account deployment type (e.g. fixed VSAT, maritime ESIM, aeronautical ESIM and land ESIM).



Proposal 3: Update the objective on NTN-TN and NTN-NTN mobility and service continuity enhancements as follows:
	· Address handover interruption and handover signalling overhead [RAN2,RAN1]
· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2, RAN4]
· For NTN-TN, optimize the measurement mechanism by indicating neighbor cell information to avoid unnecessary measurements in idle/inactive modes
· For NTN-NTN, optimize the handover by indicating neighbor cell with priority list according to serving time to avoid unnecessary measurements.
· [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]



Proposal 4: Update the objectives of Network verified and Network based UE location as follows:
	· 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 considering regulatory requirements and considering that the number of satellites in view can be limited (including single satellite) [RAN1,RAN2, RAN3]
· For Network based UE location UE reported location information, 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]



Proposal 5: Include HAPS as an objective in Rel-18 NTN, including updating TR38.821 based on HAPS-specific deployment and configuration.

Proposal 6:  A dedicated RF related TR for Rel-18 NTN enhancement WI to be listed in the expected output section.

Proposal 7: Update the objective of IoT-NTN Enhancements in Rel-18 to address remaining issues from Rel-17 as follows:
	· Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
· Study and specify, if needed, improved GNSS operations for a new position fix, common TA and ephemeris update for UE pre-compensation during long connection times and reduced power consumption [RAN1, RAN2]



Proposal 8:  The mobility enhancements for Rel-18 IoT NTN is not needed as there is no major issue with mobility as defined in Rel-17 the below WID revision is proposed:
	· Enhancements on RLF and RRC reestablishment, e.g., conditional RRC reestablishment. [RAN2]
· Support of neighbor cell measurements and corresponding measurement triggering before RLF. This may include legacy (Rel-17) [RAN2]
· Solutions introduced in Rel-17 NR NTN for mobility enhancements (e.g. location-based CHO and timing-based CHO) for eMTC [RAN2]
· [NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration] [RAN1, RAN2]



Proposal 9:  Update the objective of enhancement to discontinuous coverage as follows:
	· Efficient power saving mechanisms (e.g., eDRX/PSM) for sparse satellite constellations [RAN2]
· Improvements to UE mobility among sparse cells [RAN2]
· Enhancements in RRC reestablishment or recovery based on the discontinuity of coverage
· [Further power saving enhancements for IoT NTN to support discontinuous coverage including PUR for NGSO (2nd priority)] [RAN2]

Note 1: There is potential overlap concerning RRC reestablishment enhancements proposed for mobility enhancements and further enhancement to discontinuous coverage. A unified solution is expected.
Note 2: If needed, co-operate with other working groups, e.g. SA2.
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