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1	Introduction
There is an ongoing study on NB-IoT/eMTC support for Non-Terrestrial Networks (NTN) (FS_LTE_NBIOT_eMTC_NTN) that is due to complete at the end of Rel-17. An LS from ESOA [1] and many input contributions ([2]-[11]) propose to complete the study earlier than scheduled and accommodate a work item on IoT over NTN in Rel-17. 
The following proposal in RP-210440 to encourage RAN1/RAN2 to expedite the progress of the ongoing SI within the existing time unit allocation was discussed in the first GTW call for RAN#91e:
RAN to encourage RAN1/RAN2 to expedite(1) the progress of the study in 2021/Q2 in accordance with the previous slide on Urgent Market Need for 3GPP NTN-IoT standard.
The purpose of the email thread for which this document serves as a summary is to review the roadmap of the work on IoT over NTN in Rel-17. As per the RAN chairman’s guidance, the discussion can also include aspects on NTN work in general in Rel-17.
[bookmark: _Ref178064866]2	Initial Discussion 
To kick off the initial discussion, the following sub-sections provide general questions for collecting views on IoT over NTN. The views expressed can then be used to potentially discuss more specific proposals in the next phase.
2.1	Important Scenarios and Use Cases for IoT over NTN in Rel-17
Some of the input contributions requesting normative work on IoT over NTN in Rel-17 encourage focusing on the essential use cases (e.g., [4]) or deprioritizing optimizations [6]. To discuss the scope of IoT over NTN in Rel-17, it is therefore important to understand the key scenarios and use cases that are of greatest interest and the optimizations that can be deprioritized. The following question invites views on this aspect.
Q1: What are the most important scenarios and use cases to support for IoT over NTN in Rel-17? What are the optimizations that can be de-prioritized? As per the chairman’s guidance, views can also be provided on NTN scenarios in general in Rel-17.
Please provide your view on the above question along with your reasons as briefly as possible in the table below.
	Company
	Views

	Ligado
	We believe one GEO and one LEO scenario should be prioritized. Second LEO scenario could be de-prioritized. We would place NB-IoT adaptation as a higher priority than LTE-M, while recognizing that much of the work is common. As much work from NTN-NR as possible should be re-used. For Release 17 IoT the focus should be on a minimal functionality sufficient to go to market. 

	FUTUREWEI
	A number of the submitted papers stated that the urgent market need vs non-3gpp systems seems to be for NB-IoT. Some other papers just refered to NR IoT, and it was not clear if eMTC had the same priority as NB-IoT. No paper that I saw mentioned specific eMTC product plans. The ESOA LS mentioned: „intermittent small packet service for IoT devices on gas / petrol pipelines, farms, or for asset tracking purposes.“
So to better understand the request, it would be good for companies to include in their view whether both NB-IoT and eMTC have the same urgency, or if one has a higher priority than the other. (Thanks to Ligado to already mention this aspect)

	APT
	Q1-1) prioritize NB-IoT via GEO and LEO-600km 
Q1-2) de-prioritize HARQ enhancement, power saving, Rel-15/Rel-16 features

	Hughes/EchoStar
	· Support satellite scenarios for NTN-IoT (NB-IoT/eMTC) for the following scenarios:
· GEO and Non-GEO
· Earth-moving beams for Non-GEO
· Dedicated carrier and standalone IoT NTN
· Support use case for:
· Intermittent delay-tolerant small packet transmission

	Qualcomm
	Although we do not have a very strong view on the specific scenarios to be prioritized, we think the following should be taken into account:
· With a quick WI in Rel-17, it should be clear to everybody that the system may be far from optimal (e.g. in terms of mobility, power consumption, maybe even peak throughput, etc.). We think it would be good to have a common understanding that there will be a follow-up work item in Rel-18 to work out the remaining issues. The SI should document these issues (even if no complete solutions are documented and no solutions are specified in Rel-17).
· In terms of eMTC vs NB-IoT, but we would welcome the input from the satellite companies on their preference.
· On GEO/LEO, we think it may be hard to prioritize only one of them (different companies may have different assets and deployment plans). Probably we would need to do both.
· We would need to decide on the architecture related issues, e.g. connectivity to EPC or 5GC. Also, alignment with SA/CT WG on this may be needed (although probably it is not urgent).


	CATT
	No strong view on the scenarios to be prioritized in Rel-17. Satellite companies and Operators‘ view are expected.
Due to limit of time, we should focus on the limited scenarios in Rel-17, and reuse the design of NR NTN as much as possible.

	Intel Corporation
	At this stage we don’t have strong preference on prioritisation between NB-IoT and eMTC. 
Regarding deployment scenarios, GEO and LEO can be considered with same priority. Transparent payload with GNSS-capable UEs should be assumed as it is stated in the SID.
Regarding de-prioritisation of optimisations, in our view this discussion is detailed and can be handled at WG level with the guidance that only basic functionality to support NTN should be considered.

	MediaTek
	There is support from satellite companies on GEO and non-GEO scenarios, which would suggest that both scenarios should be supported in Rel-17. 
· The scope of study can prioritize minimum enhancements that are common to both GEO and non-GEO for a working solution in Release-17. 
Dedicated carrier/standalone deployment and Earth-moving beams for Non-GEO can be prioritized. 
On use case, we think we could follow ESOA recommendation in LS RP-210220 and prioritize intermittent delay-tolerant small packet transmission

	ZTE
	It seems that urgent needs on the commerical deployment of the IoT over NTN is highlighted. Under this situation, for the selection of the “most important scenarios and use cases”, followings should be taken into account:
1. W.r.t the sceanrio: according to the previous discussion, the seletion of scenarios is mainly conducted between GEO vs LEO, moving beam vs fixed beam, single vs multiple beams per cell and continuous vs discontinuous service for system.The selected one(s) should at least accommodate the needs for deployment in near future, especially if such prioritization will be applied for the general NTN (including NR-NTN) in Rel-17.
2. From solution‘s perspective, in general, it should assume that the esstential feature to enable the system will be prioritized instead of “unnecessary optimization”. But the detailed selection of these features may need further technical discussion in WG level.  
3. For the eMTC vs NB-IoT, in general, both mechanism can provide good support for IoT usage with connection to either EPC or 5GC. The selection between is mainly up to the commerical needs.

	Lenovo/MM
	Regarding the scenarios, we think one GEO and one LEO scenario can be prioritized, and we think both earth fixed beam and earth moving beam should be considered. 
Regarding the traffic, we would like to hear operator’s view on whether eMTC should be considerd.
Regarding relationship with ongoing NTN WI, we think IoT NTN should reuse the NTN functions as much as possible. However, there are also some IoT NTN specific issues should be discussed, such as repetiton in IoT network.

	Gatehouse
	Keep and reuse the common base of NTN-NR for the scenarios already covered for NTN-IoT.
Add use cases for LEO-600 / GEO scenarios for supporting static devices and idle mobility mode as starting point (with disruptive service link). Moving beams for LEO.
This will support most of the use cases (delay-tolerant and small packet transmission).

	ESA
	Prioritized scenarios: GEO/LEO-600 , moving beams (LEO) , static devices, intermittent service link.

	Telecom Italia
	We propose to focus initially on NB-IoT, with ist basic features (i.e. those contained in Rel 13 and 14)

	Thales
	Given that the revenues per UE are low in IoT, the space infrastructure shall be also low cost to ensure an economic viable service. Therefore GEO already in orbit or low cost LEO satellites (Set 4 or possibly Set 3) to be launched could match this requirements and should be considered in priority for IoT over NTN in Rel-17. Moreover the standard should be defined allowing maximum re-use of existing IoT chipsets to also address the challenge of low cost devices.
Low hanging fruit use cases should be targeted by this standardization effort: Delay tolerant applications, Static or quasi static devices, Critical infrastructure surveillance (e.g. Utilities, agriculture), asset tracking (e.g. maritime).
Connected mode mobility, HARQ optimization should be deprioritized.
As per NTN in general, the start of the WI NR-NTN-solutions, created an opportunity for the satellite industry to integrate and contribute to the 3GPP eco system. Several ambitious industrial satellite initiatives have been launched which plan to use the NR-NTN standard to provide data services to consumer and professional handsets as well as other terminals especially targeting areas not covered by cellular networks. They will also be able to serve mid/high end IoT devices (e.g. leveraging REDCAP) for added value services.
Deciding on a 3GPP defined IoT-NTN standard activity as part of Rel-17 for small packet services to low cost IoT devices will create a market differentiator for the 3GPP defined terrestrial IoT technology.

3GPP is expected to create new opportunities (such as IoT-NTN) however it is essential that 3GPP fulfills its commitment to preserve a clear perspective for industrial initiatives leveraging already agreed and on going Rel-17 normative work (such as NR-NTN-solution).

	CMCC
	From our understanding, it’s difficult to prioritize/deprioritize some scenarios, or eMTC and NB-IoT, which will make it impossible to pursue IoT-NTN in Rel-17. However, it is feasible to leave mobility, HARQ,etc. to Rel-18. The important thing is give positive information to the industry that 3GPP is ready to provide an IoT-NTN solution, though it is far away from optimization.  

	Inmarsat
	Main use case: delay-tolerant small packet trasmission for e.g. messaging, sensor, location tracking applications, etc. As suggested by ESOA LS RP-210220.
Focus on solutions that work rather than the perfect solution – optimisation can come later (e.g. precompensation). If it’s shown to be sufficient to work reliably for the scenarios, it’s probably good enough.  May need further discussion/clarification in WGs.
Whether EPC or 5GC support – somewhat agnostic but EPC seems more widely available and commercially affordable, so may be preferred for prioritization if feasible – to be discussed with SA/CT.
Scenarios to be prioritized:
· Prioritize NB-IoT – it also has better radio resource units for existing satellites and spectrum.
· Both GEO and LEO (agnostic to which LEO scenario for now, but lower orbit and small-sat preferred – open to guidance from small-sat operators)
· Transparent payload
· Earth-moving beams
· GNSS capable UE probably most realistic assumption
Standalone deployment mode on dedicated carrier

	Vodafone
	In order to reduce the workload, it seems sensible to prioritise NB-IoT.

Support for non-GEO seems important.

	Huawei/Hisilicon
	As per RAN2 discussion, the mobility aspects of NTN IoT SI depends on the mobility-related solutions in Rel-17 NR NTN WI and RLF enhancement in Rel-17 NB-IoT WI. None of these work are finished and none of these work are expected to be finished by June 2021 either. There is therefore no good baseline solution for mobility by now nor by June 2021. So finishing study for LEO mobility seems challenging.
RAN2 considers that the IoT-NTN RAN can connect to either an EPC or to a 5GCN. SA2 indicates that currently there is no ongoing SA2 work within R17 scope to support the NTN IoT whether for 5GS or EPS. SA2 activity for NTN IoT should be planned if RAN decides to expedite NTN IoT in Rel-17.

	Samsung
	Our preference is to prioritize NB-IoT over eMTC but satellite companies and operators' views are necessary.

	Deutsche Telekom
	We see the focus on NB-IoT with GEO and LEO.
We assume that many terrestrial mobility supporting features can be compromised while on the other hand potentially LEOO implies NTN related mobility (which has lower priority for us). We should focus on “one shot transmissions” initially.

	Ericsson
	Important scenarios and scope have been discussed already and is covered by what is being done in the SI/WI right now.
In general we think scope should focus on scenarios with relation to existing commercial eco system; e.g., eMTC and NB-IoT connected to EPC rather than 5GC.
W r t NB-IoT and eMTC, both are part of the commercial eco system and it is critical that the longstanding principle of equal treatment is followed and both are included.
W r t earth fixed cell scenario vs moving cell scenario, we think earth fixed cell scenario is less complex and requires less work.

	Sateliot
	Support of a minimum solution for both GEO and Earth-moving beams LEO-600 scenarios. Prioritize NB-IoT, idle-mobility/static devices and support for operation under service link discontinuity (intermittent service link).  
In Sateliot’s view, a NB-IoT NTN solution based on the use of low density LEO constellations of nanosatellites is one economically viable solution for a broad range of delay-tolerant IoT applications.

	SONY
	Scenarios: LEO and GEO should be supported. It is not clear that the study should make a distinction between different types of LEO (i.e. no need to make a distinction between cubesat and standard-LEO). The work currently considers multiple cases / “sets” for LEO, but we should just consider one reasonable scenario / “set”.
Use cases: agriculture, fleet and asset tracking. IoT-NTN needs to provide coverage in areas where there is poor terrestrial network coverage (sparsely populated areas, maritime etc).
Technologies: both eMTC and NB-IoT need to be supported. Both of these technologies are applicable to the use cases above.
De-prioritise optimisations related to:
· Latency
· Power consumption / battery life
· Spectral efficiency
· Density of devices supported
· Optimisation for a LEO-scenario over a GEO scenario (or vice versa)
· coverage

However, the above “optimisations” are in many ways crucial to an IoT device (eMTC or NB-IoT). We would expect an IoT-NTN device to have a performance that is in-line with the 5G mMTC requirements in terms of battery life, latency, device density, coverage. If a “barebones” system is defined in Rel-17, then a system that improves on battery life, latency, device density and coverage should be defined in Rel-18.

	Eutelsat
	The target is a work item in R17 to support a commercially viable and operational global IoT service.
We should continue existing orbit scenarios in the SI as a basis for selecting two orbital scenarios (one GEO and one NGSO) in a R17 work item. 
Earth moving beams represent a considerable simplification for the satellite.
The support of intermittent small packet service should be a minimum service requirement.
Idle mode mobility shall be supported.
Further optimisations will be provided in the scope of Release 18

	Novamint
	The two main use cases for which there is an urgency to deliver a first version of 3GPP IoT over NTN are:
· Basic Asset tracking
· Basic Asset Monitoring

Those use cases will fully leverage standards-based economies of scale and are mutually beneficial to cellular and satellite ecosystems.
The characteristics of those use cases is that they are delay tolerant with small packet transmission and with static or quasi static (idle mobility mode) devices.
The corresponding scenarios that need to be prioritized to be able to support these use cases are:
· Cost effective/easy to deploy small LEO-600 constellations (CubSat type with Earth moving beams)
· GEO

We suggest to focus first on NB-IoT as it corresponds to those use cases. 
We should focus on a minimal functionality sufficient to go to market with a first version (R17) and document the remaining issues to be addressed in R18 as suggested by Qualcomm. 
We are ok to focus then on R13/R14 features (i.e. not promoting Power savings features of R15/R16) in this objective. However, some IoT NTN specific issues could be discussed, such as repetition (we could limit the number of repetitions as we are addressing delay tolerant use cases which will save power) as suggested by Lenovo or discontinuity service link to meet market perspectives.

	Intelsat
	· Support for NTN-IoT (NB-IoT/eMTC) for Rel-17
· Emphasize commonality with NR/NTN
· GEO and non-GEO
Deprioritize enhancements for HARQ, BWP, Beam Management, REDCAP

	Lockheed Martin
	Standardization should prioritize LEO & GEO scenarios for Release 17. Rel-17 standard should include both eMTC and NB-IoT.



2.2	Expediting progress in the ongoing SI on IoT over NTN in Rel-17
The proposal discussed in the GTW call encourages RAN1 and RAN2 to expedite the progress of the ongoing study without increasing the TU budget. The proposal below invites views on how this can be done so that the guidance to the working groups can be more specific, if possible. 
Q2: How should the ongoing SI on IoT over NTN in Rel-17 be expedited in the working groups without increasing the number of TUs?
Please provide your view on the above question along with your reasons as briefly as possible in the table below.
	Company
	Views

	Ligado
	Leverage as much of the commonality between NR and IoT NTN adaptations as possible. Keep the scope limited and the work as simple as possible. We are willing to downscope the work in order to expedite it. 

	APT
	Most of agreements from NR over NTN have been leveraged, however, considering the fundamental difference between NR and LTE, more feasibility check would be needed. Further narrow down the SI scope shall be needed.

	Hughes/EchoStar
	· Re-use and leverage NR NTN WI solutions for GEO and Non-GEO:  
· UE pre-compensation for UL synchronization 
· MAC enhancements, RLC enhancements 
· Idle mobility with fixed tracking area, cell re-selection 
· Minimum NTN IoT specific enhancements for:
· Timing relationships, long transmission for NB-IoT/eMTC
· Rel-13/14 NB-IoT/eMTC HARQ

	Qualcomm
	We think we should differentiate between the study and work item:
· The study should be as complete as practically possible within the given time allocation (2 more meetings). For the essential features, a complete (or near-complete) solution should be captured in the TR. For the useful enhancements, the issue being solved should be captured and, if possible, some high-level description of the potential solution.
· The work item in Rel-17 can focus only on the essential features.

	CATT
	Here are two ways to go:
· Complete the SI in very few meetings, and then start the WI in Rel-17.
· The SI will be continued as usual, WI will be a parallel project.

For the 1st option, further narrow-down the SI scope seems necessary. Just focus on the essential use cases to be supported in the WI phase.
For the 2nd option, we should continue to discuss the solutions for basic features and potential enhancement in the SI. And only focus on the essential features and necessary enhancement in the WI.

	Intel Corporation
	In our view for IoT-NTN SI it is important to efficiently re-use NR NTN work and focus the discussion on eMTC/NB-IoT-specific items.

	MediaTek
	The study should aim to re-use NR NTN WI solutions for GEO and Non-GEO. The general principles of these solutions can apply to different RATs – i.e. NR, NB-IoT, and eMTC. These include  
· UE pre-compensation for UL synchronization 
· MAC timers and RLC timers 
· Fixed Tracking Area, cell (re-)selection to support idle mobility 
Minimum IoT NTN specific enhancements to support a working solution for timing relationships and  long transmission for NB-IoT/eMTC
For intermittent delay-tolerant small packet transmission, Rel-13/Rel-14 HARQ could be re-used without enhancements.  
Minimum solutions to support a working feature in Rel-17 should be captured in the TR within the TU allocation in the next 2 meetings. 
Potential optimization solutions not essential for a working feature in Rel-17 can be captured in the TR at least with some high-level description and target future releases.

	ZTE
	In general, the way to accelerate the progress of SI is up to the Q1 on how to select the prioritized items:
1. If the prioritization is done from feature perspective, it’s mainly up to the WG level discussion. In this way, it’s better to complete the SI as much as possible and companies should try to justify/complete the essential functionality with “a minimum set of feature”, which is beneficial to restrict the potential scope of normative work. The remaining issues should also be captured in TR as contribution driven and the following-up WI is expected. Since we are still in the early stage of SI with a lot of identified issues for study, additional TUs may be needed for this SI.
2. If the down-selection is done for scenarios (e.g., GEO vs LEO, fixed beam vs moving beam) and generic technical direction (e.g., NB-IoT vs LTE-M), significant updates on the existing SI scope should be assumed and phase-II SI for the remaining issue is also expected.

	Lenovo/MM
	If we want to speed up the progress, we agree with Ligado that these apporaches can be considered. However, we also noticed that the NTN WI is still ongoing, so it is hard to determine how to reuse NTN solutions if it hasn’t finished in NTN WI, and redundant discussion on two ongoing WIs will consume more resources. Actually we slightly prefer that after the ending of NTN WI, we can try to speed up the IoT NTN with less meetings.

	Gatehouse
	Keep as much as possible the common base between NTN-NR and NTN-IoT.
Focus first on a minimum set of use case scenarios for NTN-IoT for supporting LEO-600/GEO for enabling the support for static devices and IDLE mobility mode. Moving beams for LEO.

	ESA
	Exploit as much as possible the NR-NTN WID and set clear baseline/reference scenarios for NTN-IoT adaptations.

	Thales
	The work should be re focused on key assumptions such as: Band sub 6 GHz, FDD mode, 3GPP defined PC3 (200 mW) with GNSS capabilities, ePC (4G core network). Need to discuss the radio protocol(s) to be considered.
Maximum re-use of the features being specified as part of the on-going WI NR-NTN-solutions should always be considered: e.g. UL time and frequency synchronisation, random access, MAC/RLC timers extension, system information broadcast, idle mode mobility (Earth fixed tracking area).
In parallel, the standardisation effort NR-NTN-solutions, could be organised in the short term to accelerate the specification of the features common with IoT-NTN.

	CMCC
	It is not expected to sacrifice NR-NTN, which will be the core part and reference for future evolvement of NR-NTN and IoT-NTN, and it is better not to say acceleration, which could be discussed in a joint session and check any decision to be made in NR-NTN is applicable to IoT-NTN or not to save some time, but it does not mean the decision for NR-NTN has to consider whether is optimal for IoT-NTN. 

	Inmarsat
	To expedite the work, WGs chairs, moderators and rapporteurs should:
· Prioritise essential working features over optimizations
· Prioritise features to support existing GEO/LEO constellations and constellations that are in-deployment, but based on a transparent payload assumption (regenerative payload scenario can still be implemented without specific standard enhancements) 
We should try to maintain commonality with NR-NTN wherever possible, but since NB-IoT is much much simpler, NR-NTN WI progress should not constitute a dependency if a solution is found that works for NTN IoT.
· Connected mode mobility is not required for first working solution
· Focus on IDLE/RLF based basic mobility (stationary or slow-moving devices)

Further work in parallel to identify what will likely go into Rel 18.  It’s important that the standard is eventually spectrally efficient for satellite operators, such as supporting discontinuous LEO and dynamic GEO coverage, as well as power efficient for the devices.  If any additional time left in Rel 17 after minimal standard remains, or as first priority in Rel 18, these should be prioritised.

	Vodafone
	Reuse the basics of the R17 NTN 5GC features on EPC for NTN-IoT (e.g. RAT-Type)

	Huawei/HiSilicon
	We share view from many companies that downscoping is needed in order to deliver minimum workable scope within Rel-17 with the allocated time unit. How to downscope depends on the outcome of the discussion in Section 2.1, and also depends on the progress in NTN IoT SI, NR NTN WI and NB-IoT WI. The main challenge we see is the mobility related study in RAN2.

	Samsung
	We can focus on essential features in SI to study. After quick completion of SI, then WI can be done with leveraging NR NTN features as much as possible.

	Deutsche Telekom
	On of the important decision is to whether basing the NB-IoT Connectivity on EPC or 5GC ?

We should avoid having 3 variants: EPC U-Plane, EPC C-Plane, 5GC
From our point of view we can immediately exclude EPC U-Plane.

We see the need to agree a bare minimum set 
 

	Nokia
	As the IoT-NTN is very dependent on the NR-NTN WI, it would be helpful to focus on the basic solutions without optimisations in the NR-NTN WI, in order to free up time. 

	Sateliot
	Clearly define the necessary adaptations for the delivery of a minimum working feature for intermittent delay-tolerant small packet transmission in Rel-17. Re-use all elements within the NR NTN WI solutions that could be applicable to NB-IoT.  


	SONY
	· Consider one reasonable LEO scenario and one GEO scenario
· Consider PC3 devices (23dBm transmit power) with 7dB noise figure. Devices with worse parameters can be considered as optimisations in a future release. 
· Decide which performance metrics are going to be targeted in Rel-17 for “barebones” operation. There should then be less motivation to make proposals on, and provide analysis for, techniques that go beyond the “barebones”.
-Endorse a phased approach where the remaining study areas should be addressed in Rel-18. Such an endorsement will give companies confidence that the Rel-17 study can consider just a subset of functionality, in the knowledge that de-prioritised “optimisations” can be considered in Rel-18 

	Eutelsat
	IoT-NTN should re-use where possible the work in NR-NTN

Solutions to support a minimum working feature in Rel-17 should be developed in the TR within the TU allocation in the next RAN WGs meetings round until June 21.
The TR can also describe potential optimization solutions at a high-level, for R18 and future releases.


	Novamint
	Reuse and leverage common base between NTN-NR and NTN-IoT for LEO and GEO for static/quasi static devices and discontinuity service link.
Minimum solution to support LEO-600/GEO - Moving beams for LEO.

	Intelsat
	· Leverage applicable work considered for the NR NTN WI 
· Focus on minimal functionality that is required
· Minimally required functionality for UL Timing/sync, freq. comp.
· Minimal support for HARQ, 2-Step RACH, DRX
· Consider deprioritizing BWP, Beam Management

	Lockheed Martin
	Release 17 should focus on FR1 with 2GHz as reference example.  Rel 17 should focus on 5GC – by the time Rel 17 NTN is deployed, 5GC should be widespread and cost effective.



3	Intermediate Phase
3.1	Moderator Summary
The inputs in the initial round provided diverse views on important scenarios, optimizations and ways of expediting the ongoing study. From the inputs as well as the ongoing study itself, the following high-level observations can be made.
· There doesn’t seem to be any disagreement that small packet transmissions that are intermittent and delay tolerant not requiring mobility enhancements are more important to address first.
· Many solutions being developed in the NR NTN WI are applicable to IoT over NTN and these aspects should be reused. Therefore, for any potential normative work on IoT over NTN, it is important to understand what aspects can be directly translated from the NR NTN WI and what additional aspects specific to IoT need different solutions. This is currently being addressed in the ongoing study, at least to some extent.
· For each of the scenarios and use cases, there are some essential aspects as well as aspects that can further optimize performance that are being discussed in the ongoing study. Any potential pruning of scenarios and use cases would be better served with a clearer picture of this classification of essential and non-essential functionality.

Considering that the study on IoT over NTN is ongoing, the most important task at hand seems to be to provide guidance to RAN1/RAN2 so that the study can provide appropriate inputs to a discussion in a future plenary on a potential WI for IoT over NTN. This was the intention of the proposal in RP-210440 as well. Considering this, it may be productive to focus further discussion on the proposal in Section 3.2 which is a refinement of the proposal in RP-210440. 
3.2 Proposal
The following proposal is an attempt at formulating some guidance to the working groups that is in line with all the inputs received in the initial round. Further refinements to the proposal can be made based on feedback in the intermediate round of discussions.
Proposal:
The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions for intermittent and delay tolerant small packet transmissions not requiring new mobility mechanisms and at least a higher-level description of solutions for other use cases. 
· An identification of specification changes needed for essential functionality for each of the considered scenarios in the study
· An identification of the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios in the study

Please provide your views on the above proposal as briefly as possible in the table below.
	Company
	Views

	Sierra Wireless
	The general direction of the above proposal is good and the explicit text referring to “not requiring new mobility mechanisms” is also very good as this clearly down scopes the work. However, my concern is that “essential functionality“ in the second bullet is too vague and may create more discussion/confusion and waste time in work groups. I suggest we add some specificity on which functionality should not be consider for enhancement. Proposed text for the 2nd bullet:
· An identification of specification changes needed for essential functionality for each of the considered scenarios in the study. At least the follow is not considered as essential functionality in release 17:
HARQ enhancements
Latency enhancements
Power consumption enhancements
Spectral efficiency enhancements
Coverage enhancements 
Mobility enhancements
These enhancements would then be part of a potential Rel 18 WI.

Adhoc meeting(s):
In the past (e.g. NB-IOT), when industry clearly indicated a strong need to speed up standardization work, adhoc meetings were added. This is something RAN PL should consider if the scope can’t be reduced.


	Hughes/EchoStar
	In general, we are fine with the moderator proposal. We think it would be preferable to narrow the scope to focus on the prioritised use case aligned with LS ESOA in RP-210220, with support of idle mobility. 
We would like to propose revised wording accordingly:
The study on IoT over NTN should target the following leading to RAN#92
· Detailed study of solutions for the use case of intermittent delay-tolerant small packet transmission for GEO and non-GEO scenarios, with support of idle mobility 
· Recommendations on specification changes needed for essential functionality for the study of above 
· An identification of the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI 
At least a higher-level description of solutions for other use cases be captured, if feasible.

	SONY
	We are OK with the general direction of the proposal.
First bullet. 
· We are OK with the bullet as it is. We do not support text to include “with support for idle mode mobility”. Adding such text doesn’t narrow down the scope (are we going to list every feature that is supported? If things are not included in an explicit list of supported features, does that mean they are not supported? What specification changes would be required to explicitly not support something in IoT-NTN that is supported in IoT-TN?).
· We are OK with considering one GEO scenario and one non-GEO scenario. Work will be expedited by not having to consider multiples scenarios and multiple parameter sets (there are 4 sets in the TR and we should consider 1 set to expedite the work).
Second bullet. 
· We agree with Sierra Wireless that the term “essential functionality” is too vague and will lead to a lot of working group discussion. We would support the change to the second bullet that is proposed by Sierra Wireless:
· An identification of specification changes needed for essential functionality for each of the considered scenarios in the study. At least the following are not considered as essential functionality in release 17:
HARQ enhancements
Latency enhancements
Power consumption enhancements
Spectral efficiency enhancements
Coverage enhancements 
Mobility enhancements
These enhancements and consideration of other traffic types would then be a part of a potential Rel-18 WI.
· The “considered scenarios” should be narrowed down. There has been a lot of discussion in RAN1 about the parameters for 4 sets of {GEO, LEO-600, LEO-1200}. This leads to a total of 12 scenarios that are to be studied. This can be reduced to 2 scenarios. We propose to study GEO and LEO-600 using the set-1 parameters from TR38.821. This will also help maximise the commonality with the NR NTN WI/SI.
Third bullet. 
· In the IoT-NTN SI, we would prefer to look in more detail at some of the required changes than just identify functionalities. E.g. There is general agreement on the functionality of adding a Koffset timing offset, but rather than stopping there, we would like to progress on how this is applied to individual timing relationships. This would lead to more progress before RANP#92e.  We would be OK to delete this third bullet.

Last sentence
· The main proposal for Rel-17 is that a list of enhancements (needed to meet mMTC requirements) is being left out, not that some use cases are being left out. Hence, we would prefer that the last bullet stated, “At least a higher-level description of solutions for enhancements and other use cases be captured, if feasible”


	Ligado
	We agree with the general direction of the proposal and are supportive of the language proposed by Sierra Wireless. We also support the addition by Sony of “At least a higher-level description of solutions for enhancements and other use cases be captured, if feasible”. We would also support the possibility of ad-hoc meetings. 

	MediaTek
	We support the general direction of the moderator proposal. We think the revised working proposed by EchoStar is helpful. 
The third bullet could be revised to prioritize potential enhancements for IoT NTN specific functionalities. 
We think study can make recommendation on specification changes needed for IoT NTN, but stop short of identifying specification change which would normally be in scope of normative phase work.
We are supportive of clarifying which functionality should not be considered as essential to narrow the scope as commented by Sierra Wireless and Sony. 
We are generally supportive of capturing in the TR potential enhancements targeting optimization of IoT NTN in Rel-18, if possible, with some high-level description of the potential solution. 
Based on the above, we suggest alternaive wording for the proposal
Alternative wording for the proposal:
The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions for the use case of intermittent delay-tolerant small packet transmission for GEO and non-GEO scenarios not requiring new mobility mechanisms and at least a higher-level description of solutions for other use cases   
· Prioritize potential enhancements for An identification of the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios in the study
· Recommendations on An identification of specification changes needed for essential functionality for each of the considered scenarios in the study 
· At least the following are not considered as essential functionality in release 17:
· HARQ enhancements
· Latency enhancements
· Power consumption enhancements
· Spectral efficiency enhancements
· Coverage enhancements 
· Mobility enhancements
Potential enhancements targeting optimization of IoT NTN in Rel-18, if possible, can be captured in the TR 36.763 with at least a high-level description of the potential solution for other use cases. 


	CATT
	We are fine with the rewording provided by MediaTek. We should make a minimum set of funcitionalities for IoT NTN in Rel-17, the enhancement could be left to Rel-18.

	Samsung
	We are supportive on the general direction of the moderator’s proposal to complete SI in RAN#92 and to start WI. Similar to the above companies’ views, non-essential parts can be avoided.

	ESA
	Agree with Echostar/Mediatek rewording about the NTN-IoT Release 17 activities.

	OPPO
	We agree with the moderator’s direction. In order to deliver a basic workable NTN-IOT standard for R17, it is indeed needed to down-scope the R17 NTN-IOT WI. For this, the proposal of moderator looks fine and also the added clarifications from Sierra Wireless. But we suggest that this down-scoping is only to be implemented for NTN-IOT R17 WI. While for the current SI, the scope should be kept unchanged, which will serve potentially for the R18 WI. 

	Novamint 
	We agree as well with the general direction of the proposal and are supportive of clarifying which functionality should not be considered as essential to narrow down the scope as proposed by Sierra Wireless and Sony. 
However, we would like to outline that we are aiming to have a first version which can meet market adoption (considering the use cases targeted such as maritime, asset monitoring) and in particular, in the case of LEO, to be able to have very cost effective small LEO constellations that can be competitive as well with non-3GPP proprietary solutions.
So, we consider that it is essential to be able to address and to support service link discontinuity to allow such small constellations. 
Therefore, it should be very explicit, when listing the fonctionalities not considered as essential for release 17, that it shall not preclude to address and support in release 17 specific IoT-NTN fonctionalities that are essential such as support of service link discontinuity (we could include as well number of repetitions in such context).
Additional comments:
· We would prefer the term of LEO instead of non-GEO and even to clearly focus on LEO-600 for the LEO scenarios.
· We would prefer to have the following wording as suggested by Echostar for: “At least a higher-level description of solutions for other use cases be captured, if feasible.”

	Gatehouse
	We agree to the phrasing of Mediatek (and Sierra Wireless, Echostar, SONY), with a comment that the “considered scenarios” (bullet 3) benefit of being more precise addressed as being “GEO and earth-moving cells LEO-600 scenarios”.
Agree with Novamint on securing the capturing of support for “service link discontinuity”.
We support the use of ad-hoc meetings for down-scaling the scope of R17 WI and agree with OPPO to continue the SI for capturing possible scope for R18 WI.

	Huawei/HiSilicon
	The general direction of the moderator proposal looks OK. The first bullet prioritizes intermittent and delay tolerant small packet transmissions not requiring new mobility mechanisms, which would reduce the study effort and avoid dependency on mobility enhancements discussion in NR NTN WI. We understand that mobility mechnisms in the proposal refer to both connected mobility and idel-mode mobility. People may have different understanding regarding “higher-level description of solutions for other use cases” in the first bullet. In addition, the discussion on “solutions for other use cases” may take long and precious time in WG discussions. So it would be good to remove it (agree with MediaTek proposal on this change).
We observed there are some suggestion to leave potential enhancements to Rel-18. I believe we are not giving a blank cheque for these potential enhancements in Rel-18. We suggest that the term of “potential enhancements for later releases” can be used instead.

	Nokia
	We support the explicit list of “non-essential” functions helpfully provided by Sierra Wireless in order to expedite the study. 
In addition, we would suggest:
· focus on EPC
ensure alignment between RAN1 and RAN2 aspects

	Panasonic
	Second bullet
We support Sierra Wireless‘s and Sony’s modification to clarify which functionality is not enhancement.
· At least the following are not considered as essential functionality in release 17:
· HARQ enhancements
· Latency enhancements
· Power consumption enhancements
· Spectral efficiency enhancements
· Coverage enhancements 
· Mobility enhancements

We have sympathy for Sony’s comment on scenario reduction. However reduction 12 to 2 scenarios might be too drastic.

	Eutelsat
	Agree with Echostar/Mediatek rewording. Propose change for GEO and non-GEO NGSO scenarios Agree with Huawei modification removing “”higher level description of solutions for other use cases.” 
We also think that we can refer to “potential enhancements to Release 18 and later releases” 

	Ericsson
	W r t mobility we agree to not study new mobility mechanisms. We think it is too early however to rule out minor adjustment of existing mechanisms. Furthermore, we think there is no reason to single out IDLE or CONNECTED state mobility. We think existing HO mechanism could work for LTE-M in RRC_CONNECTED. Thus it is better to indicate generically that new mobility solutions are not considered essential. Naturally the above should apply equally also to RLF and re-establishment handling; i.e., new solutions for RLF and re-establishment are also not essential.
W r t scope and TUs, we think it is important to respect priorities, TU allocations and health of delegates. Thus we would be concerned with adhoc meetings for the purpose of extending Rel-17 effort on IoT over NTN.

	Sateliot
	Agree with the general orientation and modifications introduced by Echostar/Mediatek, with a comment that the “considered scenarios” benefit of being more precise addressed as being “GEO and earth-moving cells LEO-600 scenarios”.
Fully agree with Novamint on securing the capturing of support for “service link discontinuity”, which is essential for low density LEO constellations.
We would also support the possibility of ad-hoc meetings if necessary to expedite the study.

	Inmarsat
	We agree with the proposed wording adjustment from Echostar and MediaTek.  We also agree with Novamint proposal that support for service link discontinuity should not be precluded, as it’s probably the single novel feature that is crucial for guaranteeing lowe spectrum costs (in case of GEO) and feasible progressive deployment (in case of LEO).
We also agree with downscoping the scenarios to GEO and a single transparent LEO scenario.  This can be either LEO-600 or even the Small-sat parameter set, since it’s the most restrictive, aligns well with many upcoming LEO constellations and is still suitable for intermittent transmissions.

	Thales
	Agree in general with the moderator’s proposed guidance to RAN1&2 WGs related to the on going IoT-NTN study item and revisions provided by Mediatek.
We agree with Sierra that HARQ, Latency, Power consumption, Spectral efficiency, Coverage, Mobility enhancements are not needed for NTN-IoT as part of Rel-17.
Further more, to expedite the on going IoT-NTN study, we recommend to consider one GEO scenario (e.g. with either Set 1 or Set 2 parameters), and one non-GEO scenario (e.g. LEO@600 km with Set 4 parameters).

	ZTE
	We are general fine with moderator’s suggestion. For accelerating the progress for IoT-NTN without adding new TU (e.g., ad-hoc meeting), we need to firstly down-select the scope from scenarios perspective. Maybe only one typical case can be prioritized. 
From technical part, de-priorization of the mobility, HARQ  (to improve the throughput) and latency can be considered since these aspect are not critical to IoT usage. For others, decision should be made in WG level based on technical discussion.
W.r.t the TR part, we are still prefer to complete the SI as possible as we can, and views/solution w.r.t the identified issues should be well captured as usual.

	Intelsat
	We agree with the guidance provided by the moderator’s proposal. We are also generally in agreement with Echostar/Mediatek rewording for NTN-IoT Release 17.



3.3 Updated Proposal
An updated proposal is provided below based on the comments received. Some explanations are provided below.
· There seemed to be some comments to focus the study further on one GEO and one LEO scenario and restrict to a particular set of parameters. It is not clear if there is consensus on this, but I added some sub-bullets to the first main bullet to check if this could be acceptable.
· I reorganized the bullets to improve the flow and organization.
· Finally, to the comments expressing preference on not reducing the scope of the SID, I added “at least” in a couple of the bullets to convey that completion of aspects related to the higher priority use case should be targeted but that other aspects can be included if time permits. To leave flexibility on what is included in the TR, the moderator’s intention is to potentially agree on the proposal below to provide guidance to RAN1 and RAN2 on what is higher priority by RAN#92, but not necessarily update the SID at this stage.

Updated proposal:
The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions at least for the use case of intermittent delay-tolerant small packet transmission for GEO and LEO scenarios including 
· One GEO scenario with either Set 1 or Set 2 parameters
· One LEO scenario (e.g., LEO@600 km) with either Set 1 or Set 4 parameters
· Capturing of potential enhancements targeting potential optimization of IoT NTN in later releases for other use cases and scenarios in TR 36.763, if possible, with at least a high-level description of the potential solutions for these use cases, when feasible. 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios in the study
· Recommendations on specification changes needed at least for essential functionality for each of the considered scenarios in the study 
· At least the following are not considered as essential functionality in Rel-17:
· HARQ enhancements
· Latency enhancements
· Power consumption enhancements
· Spectral efficiency enhancements
· Coverage enhancements 
· Mobility enhancements
· RLF and re-establishment handling enhancements

Please provide your views on the above proposal as briefly as possible in the table below.
	Company
	Views

	SONY
	Our understanding is that the first bullet is a detailed study of the essential functionality for intermittent delay-tolerant small packet transmission for LEO and GEO. The wording at the moment sounds like it covers all functionality (including power consumption, HARQ, latency enhancement etc)., even though we will only list spec changes related to essential functionality in the final bullet.

For the second bullet, it sounds like we are going to consider enhancements only for other use cases and scenarios and that we are not going to consider enhancements for the baseline use cases and scenarios in the first bullet. We think that enhancements should also apply to the use cases / scenarios in the first bullet. While we can live with the wording, we think that functionality to meet the mMTC requirements (battery life, latency, coverage, device density) are not really “optimisations”.

The list of non-essential functionality should probably be at a higher level of hierarchy as it is likely to get referred to in other bullets too.

· Detailed study of solutions addressing essential functionality at least for the use case of intermittent delay-tolerant small packet transmission for GEO and LEO scenarios including 
· One GEO scenario with either Set 1 or Set 2 parameters
· One LEO scenario (e.g., LEO@600 km) with either Set 1 or Set 4 parameters
· Capturing of potential enhancements targeting potential optimization of IoT NTN in later releases, including for other use cases and scenarios in TR 36.763, if possible, with at least a high-level description of the potential solutions for these use cases, when feasible. 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios in the study
· Recommendations on specification changes needed at least for essential functionality for each of the considered scenarios in the study 
· Note: At least the following are not considered as essential functionality in Rel-17:
· HARQ enhancements
· Latency enhancements
· Power consumption enhancements
· Spectral efficiency enhancements
· Coverage enhancements 
· Mobility enhancements
· RLF and re-establishment handling enhancements



[edit: clarified that this was a SONY comment in column on left]


	Hughes/EchoStar
	In general we are agreeble with the moderator’s updated proposal. However we have two proposed changes:
For bullet 1, we propose the sentence be changed to:
· Detailed study of solutions at least for the use case of intermittent delay-tolerant small packet transmission for GEO and NGSO LEO scenarios. including 
· One GEO scenario with either Set 1 or Set 2 parameters
· One LEO scenario (e.g., LEO@600 km) with either Set 1 or Set 4 parameters
For the 2nd bullet, we propose this be moved to the end as a separate paragraph (not part of the bullets), with alternative text as below:
Capturing of Potential enhancements targeting potential optimization of IoT NTN in later releases for other use cases and scenarios in TR 36.763, is 2nd priority. if possible, with At least a high-level description of the potential solutions for these use cases, can be captured in TR 36.763, when feasible. 


	Qualcomm
	We think the direction of the moderator’s proposal is good, but the listing of essential functionality may actually lead to some issues down the road.

For example, power consumption enhancements are listed as non-essential. Does this mean that, for example, we may end up in a scenario where DRX / eDRX is not supported? We think this is not good. For HARQ enhancements, does it mean that we will not make any changes to the timers and/or timing relationships? For mobility enhancements, does it mean that solutions like providing ephemeris of neighbor satellites is out of scope? Most of these basic things can be copy-pasted from NR and should be, in our view, an essential part of Rel-17.

In this sense, we would suggest to remove the sub-bullet listing the issues, and let the working groups determine what is essential (to be specified in Rel-17), and what is beneficial (to be potentially specified in Rel-18+).

In addition to all the above, we are not sure what is the objective of prioritizing some scenarios – in our view, unless we do some drastic downprioritization (e.g. removing LEO support), the solutions will be pretty much common to all scenarios. This prioritization may open a beauty contest in RAN WG where each proponent fights for their preferred scenario. The only thing that would change would be whether to capture the evaluation results for some scenarios, but this can be contribution driven (companies can pick their favourite scenario and provide the results for this).


	xiaomi
	We suggest to divide the SI into two stage:
· Stage I(target RAN #92): finish the essential functionalities that will be considered in R17 WI
· Stage II (Target RAN #93): finish the other potential functionalities that are aimed for R18. 
A R17 WI can be started after the completion of stage I SI, which means there will be parallel R17 WI and Stage II SI in Auguest meeting. Stage II SI will give us more time to consider the potential R18 enhancements taking into consideration the progress made in NR NTN in May. Given that there are 1 TU in RAN1 and RAN2 in Augest meeting, perhaps 0.5 TU can be assigned for R17 WI and Stage II SI respectively.

Another thing needs to clarify is the release of eMTC/NB-IOT to be considered for R17 WI. We suggest to consider release up to R16 eMTC/NB-IOT for R17 WI, and consider release up to R17 eMTC/NB-IOT for potential R18 enhancements (except the enhancements that WGs explicitly indicate considering only earlier releases).

The last thing needs to clarify is the definition of “intermittent delay-tolerant small packet transmission“, people should have common understanding on what traffic it represends, e.g. delays, arriving rate, packet size, data rate, etc.

	ZTE
	We are in general fine with moderator’s suggestions. But followings can still be considered:
1. For the 1st bullet related to the scenario: it’s fine to prioritize certain use case since different assumption will lead to new issue for “essential feature” identification, e.g., discontinuous service.
2. For the 2nd bullet. The following minor udpates are preferred:
“Capturing of potential enhancements targeting potential optimization of IoT NTN in later releases, including for other use cases and scenarios in TR 36.763, if possible, with at least a high-level description of the potential solutions for these use cases, when feasible.”
3. For the 4th bullet: It should be common understanding that the on-going discussion is based on the existing specification. We are trying to prioritize the discussion for essential functionality and the legacy behavior for others should be kept (e.g., without additional simplification). To clarify the intention, updates as below is preferred:
· Recommendations on specification changes needed at least for essential functionality for each of the considered scenarios in the study 
· At least the additional enhancements on following are not considered as essential functionality in Rel-17:
· HARQ enhancements
· Latency enhancements
· Power consumption enhancements
· Spectral efficiency enhancements
· Coverage enhancements 
· Mobility enhancements
· RLF and re-establishment handling enhancements

	Panasonic
	We support the updated proposal.

	OPPO
	We agree with the moderator’s proposal in principle. But we would like to understand, if the R17 WI is so urgent for the market penetration as claimed by the satellite companies, it would be meaningful to consider the basic IOT feature, e.g. R13 only. Thus, we agree with Xiaomi that not only shall we down-scope the scenario, but also we need to limit the considered NB-IOT/eMTC functionality for the R17. In this sense, we suggest the following revision.

· Recommendations on specification changes needed at least for essential functionality (i.e. NB-IOT/eMTC R13) for each of the considered scenarios in the study 


	ESA
	We support the updated proposal, along with the suggestions from:
· Echostar 1st bullet: it is not necessary to already list the specific satellite parameters. GEO and NGSO is enough
· ZTE 4th bullet: we think that the new text proposed in somehow going in the direction of QCOM comments. Indeed, “enhancements” are not essential, however some features might be used.


	Novamint
	We are supportive of the intention of the updated proposal and we support the comments and rephrasing as proposed by Sony (Detailed study of solutions addressing essential functionality…) with additional comments:
First bullet: 
We are OK with the proposal from Hughes/EchoStar and ESA not to already list the specific satellite parameters. GEO and NGSO is enough.

Second bullet: 
We support the proposal from Hughes/EchoStar to move this to the end as a separate paragraph (not part of the bullets). We support the alternative text proposed with the addition of “including” as suggested by Sony “… in later releases, including for other use cases…”
Fourth Bullet:
We need to be cautious that listing enhancements not considered as essential functionality shall not preclude to address and support in release 17 specific IoT-NTN functionalities that are essential for a cost effective workable solution and market adoption for the use case of intermittent delay-tolerant small packet transmission such as service link discontinuity as it could be interpreted as part of power consumption or coverage enhancements by some.
So, as it is only a guidance to RAN1 and RAN2 on what is higher priority by RAN#92, we would prefer then something in the same lines of what ZTE is proposing - may be even adding the term “dedicated” or “specific”:
· Note: At least the additional dedicated enhancements on the following are not considered as essential functionality in Rel-17:
· HARQ enhancements
· Latency enhancements
· Power consumption enhancements
· Spectral efficiency enhancements
· Coverage enhancements
· Mobility enhancements
· RLF and re-establishment handling enhancements
We believe this will give enough flexibility and latitude to the RAN1 & RAN2 WG and rapporteurs of the study to focus on the essential for the use cases considered.

Last point, concerning the point raised by Xiaomi on the release of eMTC/NB-IOT to be considered for R17 WI. We were previously advocating to consider release up to R16 mainly for power consumption aspects (EDT, WUS, PUR…) but let’s be realistic we are not going to have time enough to address properly these aspects before June 2021. So, we should consider release 14 as the base for R17 WI. It will allow to be aligned with the current operators’ deployments. 

	Samsung
	We support the updated proposal from the moderator.

	Nokia
	We support the Moderator’s updated proposal

	Gatehouse
	[bookmark: _Hlk67562489]Generally, we are in line with the phrasing of the moderator, with the inclusion of the rephrasing comments of SONY, as well in respect to ZTE/NOVAMINT bullet 4 rephrasing 4 for not preluding functionalities in Rel17.
Furthermore, we agree to only refer to GEO and NGSO (ECHOSTAR/ESA/NOVAMINT), though with the note that we prefer the LEO-600 to be included specifically in case scenarios will be prioritized.
Ad-hoc meetings or SI stages (XIAOMI) to focus and guide the scoping process into a Rel17 WI (and Rel18 SI) are positive.


	Omnispace
	We are in general agreement with the moderator’s proposal, but provide the following commentary to help with the fine tuning: 

We agree the study should focus on one GEO scenario and one LEO scenario. These should be based on Set 1 parameters (GEO) and Set1 parameters (LEO) as described inside TR38.821. This will be the most efficient use of time and will help all companies to work towards a common goal.

We agree that study use cases should be translated from the NR NTN WI wherever possible to minimize duplication of effort. However, we prefer to see channel bandwidths <5MHz defined somewhere in Rel17, which can support higher-datarate eMTC-like use cases. If this work can happen as part of the current NR NTN WI, then Omnispace would support that approach. Otherwise we prefer to see an eMTC-like solution expedited as part of the IoT NTN study item, with the goal of enabling a broader range of use cases than is possible with NB-IoT alone, (i.e. not just small packet transmissions). 

To the extent that sufficient time exists within the Rel17 cycle, NB-IoT NTN can also be prioritized to address a narrower subset of IoT use cases. 

In summary: we agree with the moderator’s list of non-essential functionality proposed for de-prioritisation from Rel17 IoT NTN, under the proviso that:
· the working groups are very clear about which use cases, data rates and channel bandwidths are to be addressed by IoT-NTN in Rel17 and which use cases, data rates and channel bandwidths are to be addressed by NR-NTN;
· there is a clear route towards addressing higher-datarate eMTC-like use cases with bandwidths <5MHz somewhere inside Rel 17; and
· there is a clear roadmap towards addressing any IoT NTN functionality exclusions inside Rel 18

We feel that a focussed discussion around higher data-rate eMTC-like services will help the working groups to draw a line between NR-NTN and IoT-NTN, driving things ahead in the most efficient manner. 

	Sateliot
	In general we are agreeable with the moderator’s updated proposal, with some comments:
First bullet:
-Agree with the re-phasing proposed by SONY/Novamint: " Detailed study of solutions addressing essential functionality at least for the use case of intermittent delay-tolerant small packet transmission ...“
-Agree with the proposal of Hughes/EchoStar about the "NGSO“ wording. 

Fourth bullet:
As pointed by Qualcomm, it is key that the listing of what could be „non-essential functionality“ does not preclude the progress towards achieving a cost-effective workable solution and market adoption for the use case of intermittent delay-tolerant small packet transmission. 
In this respect, we support Novamint’s suggestions.


	Inmarsat
	We are in line with moderator proposal at high level and further in line some suggested proposals by Echostar, ESA, MediaTek, and notes by Novamint and Sateliot. 
· We can keep GEO + NGSO.
· We should still aim to guide prioritization to a minimum working solution
· We can forego the explicit listing of additional enhancements, or alternatively call them out as coming from existing TN specifications. (see below bullet) 
· We should not preclude features geared at making sure deployments are cost effective and affordable by users, such as service link discontinuity – Novamint’s suggestion is reasonable

	Thales
	Agree in general with moderator’s proposal.
It could be up to RAN WG
· to discuss the minimum set of reference scenarios and related use cases to be considered in priority in the study that will allow to define a standard supporting LEO, MEO, GEO scenarios.
· to further discuss, the list of non-essential features for Rel-17 

	Huawei/HiSilicon
	Regarding the second bullet, we should be cautious about including other use cases. As we indicated in the previous response, the discussion on “solutions for other use cases” may take long and precious time in WG discussions. This does not help the goal of identifying a minumum scope that can possiblly be specified in Rel-17. 
Regarding the fourth bullet, we agree that a list of functionalities not considered as essential is useful for working groups to focus on the necessary work.

	FUTUREWEI
	Good to focus on „intermittent delay-tolerant small packet transmission„. Given some of the above comments, it may be better to leave to the WGs to decide what aspects are the minimum basic functionality, and what aspects could be considered as potential enhancments in later releases. For the specification changes, theses should be listed for both NB-IoT and eMTC along with the release of technology being considered (which may be different).

	Ericsson
	We think the section on non-essential enhancements is not so clear. Similar considerations as mentioned by Qualcomm applies also to HARQ and mobility. Small changes on aspects such as a new parameter, parameter values, timers, timing etc. should still be considered essential to adapt functionality to NTN. What we should avoid is new functionality and optimisations.

W r t use cases and small data we have similar thoughts as Qualcomm and Omnispace on the purpose and what exactly "small" data means. We don’t think focus on small data or not considering HO will meaningfully reduce the work; but only addressable use cases. We should be careful not to exclude use cases that can be addressed with minimal effort.

	MediaTek
	On 1st bullet, we agree Echostar wording of GEO and NGSO is helpful, and the two sub-bullets can be removed.
On 2nd  bullet, the wording can be simplified. It is sufficient to mention time permitting potential solution for optimizations can be captured in the TR 36.763 for later releases. Working groups could discuss whether these optimizations target essential functionality, non-essential functionality, other use cases and so on. We think this 2nd bullet can be moved to bottom of list of bullets.
On 4th bullet point, sub-bullets , Qualcomm comment that working groups determine what is essential (to be specified in Rel-17), and what is beneficial (to be potentially specified in Rel-18+) is compromise and can be included as a sub-bullet to replace the sub-bullets. 
Based on the above, we suggest alternaive wording for the proposal
Alternative wording for the proposal:

The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions at least for the use case of intermittent delay-tolerant small packet transmission for GEO and NGSO LEO scenarios including 
· One GEO scenario with either Set 1 or Set 2 parameters
· One LEO scenario (e.g., LEO@600 km) with either Set 1 or Set 4 parameters
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios in the study
· Recommendations on specification changes needed at least for essential functionality for each of the considered scenarios in the study 
· Working groups to determine what is essential functionality (to be specified in Rel-17), and what is beneficial (to be potentially specified in Rel-18+).
· At least the following are not considered as essential functionality in Rel-17:
· HARQ enhancements
· Latency enhancements
· Power consumption enhancements
· Spectral efficiency enhancements
· Coverage enhancements 
· Mobility enhancements
· RLF and re-establishment handling enhancements
Time permitting, capturing of potential enhancements targeting potential optimization of IoT NTN in later releases for other use cases and scenarios in TR 36.763, if possible, with at least a high-level description of the potential solutions for these use cases, when feasible.

	Eutelsat
	We think that it is premature to pre-empt the conclusions of the study item in technical aspects. The objective of the study item is to help focus the work item. Thus In particular, we re-iterate what we said about the scenarios: we should continue existing orbit scenarios in the SI as a basis for selecting two orbital scenarios (one GEO and one NGSO) in a R17 work item. We need LEO Set 3 and Set 4 in the SI at this stage. 
 So:
Bullet 1
Detailed study of solutions at least for the use case of intermittent delay-tolerant small packet transmission for GEO and NGSO LEO scenarios.
The sub-bullets should be removed.
Bullet 2 is OK,“potential enhancements“ may be captured; but this is not a priority.
Bullet 3 OK
Concerning bullet 4, we agree with the first target sentence but we think the precise essential functionality needs to be determined in working groups. That is we agree with Qualcomm etc. that the list should be deleted 
 

	Intelsat
	We agree with the guidance provided by the moderator’s proposal. A simplified proposal addressing GEO and NGSO is preferable.




4		Finalization Phase
4.1	Moderator summary
Based on the input to the updated proposal in Section 3.3, the following general observations can be made.
· While there is some support, there are also concerns on narrowing down the scenarios to one GEO and one LEO scenario, with the sub-bullets to the first main bullet.
· While there is a lot of support for the use case of intermittent small data transmissions, there are also some concerns on not excluding use cases that can be addressed with minimal effort. 
· Regarding essential functionality, some think providing the list of aspects is useful while some have expressed a view that the WGs should have more flexibility in determining what is essential. Even if working groups are given flexibility to determine what is essential, providing the list as candidates for their consideration could be beneficial in guiding discussions.
· Regarding capturing of potential optimizations in the TR, there seems to be a preference to move it towards the end as a separate statement along with comments on minor wording changes.
· There were some comments on the past release on which changes are based, but this seems to be best discussed in the working groups when discussing specific enhancements. 

It should be reiterated that it is important at this stage to provide guidance to the working groups on what to focus on so that work can be completed in the study until the next plenary. Aspects such as phasing or structuring of the study, the content of a potential work item, aspects that will be covered in future releases etc. are in the scope of discussions in RAN.    
Given the above, the proposal in Section 4.2 below attempts to capture the intersection of the views expressed to maximize the chance of reaching consensus on some meaningful guidance to the working groups.
4.2	Final Proposal
Proposal:
· The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions addressing essential functionality for GEO and NGSO scenarios, at least for the use case of intermittent delay-tolerant small packet transmission and other use cases not requiring significant enhancements 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios in the study
· Recommendations on specification changes needed at least for essential functionality, for each of the considered scenarios in the study 
· Note: Additional major enhancements on at least the following can be considered by the working groups as candidates for non-essential functionality in Rel-17.
· HARQ 
· Latency 
· Power consumption 
· Spectral efficiency 
· Coverage 
· Mobility 
· RLF and re-establishment handling 
· Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases can be captured in TR 36.763, when feasible.

Please provide your views on the above proposal as briefly as possible in the table below. Given that this is the final chance to have an agreement, please suggest changes only if you have strong concerns recognizing that the proposal has been formulated to try and find a balance between all the different views.
	Company
	Views

	Vodafone 
	We agree with the above proposals for IoT over NTN 

	MediaTek
	It is really important the work focuses on identifying essential functionality.
We are therefore recommending the following changes:
· The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions addressing essential functionality for GEO and NGSO scenarios, at least forprioritizing the use case of intermittent delay-tolerant small packet transmission; other use cases are de-prioritized. and other use cases not requiring significant enhancements 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios and use case above. in the study
· Recommendations on specification changes needed at least for essential functionality for a minimum working solution (to be specified in Rel-17), for each of the considered scenarios and use case abovein the study
· Working groups to determine what is essential functionality (to be specified in Rel-17)
· Time permitting and conditional to essential functionality being determined, additional enhancements can be discussed 
· Note: Additional major enhancements on at least the following can be considered by the working groups as candidates for non-essential functionality in Rel-17.
· HARQ 
· Latency 
· Power consumption 
· Spectral efficiency 
· Coverage 
· Mobility 
· RLF and re-establishment handling 
· Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases can be captured in TR 36.763, when feasible.


	ESA
	We agree with the revised proposal from MTK.

	Gatehouse
	We fully agree with MediaTek to focus and be more precise and therefore rephrase

	Inmarsat
	We fully agree with the revised proposal from MediaTek

	Eutelsat
	The final proposal is mainly good, but it leaves a few possible holes for less important discussions in the working groups. So we prefer the MediaTek wording.

	Intelsat 
	We agree with the recommendation from Mediatek, it is consistent with our preference for a simplified proposal addressing GEO and NGSO.

	Novamint
	We fully support the revised proposal from MediaTek as it provides a more precise guidance for the working groups while letting them to determine what is essential functionality

	Sateliot
	Agree with the revised proposal from MediaTek

	Qualcomm
	We are OK with the moderator’s proposal and MediaTek’s revision.

	Hughes/EchoStar
	We are in-line with the moderator’s proposal and agree with the modification by MediaTek. This is consistent with the .proposed WF RP-210440

	Omnispace
	It is important to keep eMTC/CAT-M like channel bandwidths inside Rel 17. We propose the following additions to MediaTek‘s wording, which will avoid any interpretation that the eMTC ecosystem is not essential.   
The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions addressing essential functionality for GEO and NGSO scenarios, prioritizing both the use case of intermittent delay-tolerant small packet transmissions and eMTC/CAT-M like solutions; other use cases are de-prioritized. 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for the considered scenarios and use case above. 
· Recommendations on specification changes needed at least for essential functionality for a minimum working solution (to be specified in Rel-17), for the considered scenarios and use case above
· Working groups to determine what is essential functionality (to be specified in Rel-17)
· Time permitting and conditional to essential functionality being determined, additional enhancements can be discussed
· Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases can be captured in TR 36.763, when feasible.


	Thales
	We agree with the revised proposal from MTK.

	Intel Corporation
	We are OK with version provided by MTK.

	Lockheed Martin
	Recommend replacing the leading statement of Moderator final proposal
· “The study on IoT over NTN should target the following by RAN#92” 
with
· “The study on IoT (eMTC and NB-IoT) over NTN should target the following by RAN#92” 

	Kepler
	We fully support the proposed modification from MediaTek. We believe it more clearly captures a realistic scope of work for RAN#92 

	FUTUREWEI
	Generally prefer the Mediatek version. However, the first subbullet to the Recommendations on specification changes are a bit unclear as the list of spec changes would also list the specs so the groups would be known. Or it is asking the WGs doing the study to look at this. In either case it seems not necessary to include the bullet. Also, if we are going to mention “both NB-IoT and eMTC/LTE-M” it should be under this bullet, we should not touch “intermittent delay-tolerant small packet transmission “. Finally, we suggest to consistently use the term ‘targeting’ for both targeting Rel-17 and targeting potential optimizations in later releases.

	Ericsson
	We agree with Omnispace and Lockheed Martin that both eMTC and NB-IoT need to be included.
Moreover, de-prioritization of everything but small packet transmission is too restrictive given that it is not clear that there is significant effort to support other cases.
What will be specified in Rel-17 shall be decided by RAN. The proposal in this thread should not change that.
W r t the second sub-bullet to the recommendation on specification changes it is not needed as the main point already says “at least for essential functionality”. 
Taking the above as well as some of Mediatek’s and Futurewei’s proposals into account, we propose the following revision of the moderator’s proposal:

· The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions for eMTC and NB-IoT addressing essential functionality for GEO and NGSO scenarios, prioritizing at least for the use case of intermittent delay-tolerant small packet transmissions and other use cases not requiring significant enhancements 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios in the study
· Recommendations on specification changes needed at least for essential functionality (targetting Rel-17), for each of the considered scenarios in the study.
· Working groups to determine what is essential functionality for eMTC and NB-IoT, respectively.
· Note: Additional major enhancements on at least the following can be considered by the working groups as candidates for non-essential functionality in Rel-17.
· HARQ 
· Latency 
· Power consumption 
· Spectral efficiency 
· Coverage 
· Mobility 
· RLF and re-establishment handling 
· Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases can be captured in TR 36.763, when feasible.


	Ligado
	We agree with the wording proposed by MediaTek. 

	Nokia
	This discussion seems now to be heading in a rather surprising direction. If there is no clear direction given by RAN to help to focus the study, it significantly reduces the chance of successfully completing the study and a subsequent WI in Rel-17. 
In order to help ensure timely completion, we would suggest at least agreeing to downscope mobility: 
· Working groups to determine what is essential functionality for eMTC and NB-IoT, respectively. At least mobility is considered non-essential. 


	SONY
	We have had a lot of discussion in this thread and we think that at this stage we should not be undertaking a major re-write of what has been proposed by the moderator before. Hence, we would like to see minimum changes to what the moderator has previously proposed.

We think that something needs changing with the note. The current text sounds like we can consider some major enhancements, provided they are for non-essential functionality. However we thought that the point of this exercise was to focus on essential functionality. Hence, we would prefer it that the list just clarifies what is non-essential functionality.

· The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions for eMTC and NB-IoT addressing essential functionality for GEO and NGSO scenarios, at least for the use case of intermittent delay-tolerant small packet transmission and other use cases not requiring significant enhancements 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios in the study
· Recommendations on specification changes needed at least for essential functionality (targetting Rel-17), for each of the considered scenarios in the study 
· Note: Additional major enhancements on at least the following can be considered by the working groups as candidates for non-essential functionality in Rel-17.
· HARQ 
· Latency 
· Power consumption 
· Spectral efficiency 
· Coverage 
· Mobility 
· RLF and re-establishment handling 
· Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases can be captured in TR 36.763, when feasible.




4.3	Input to GTW Session
The following is the proposal for discussion in the closing session of RAN#91e as a result of the discussions in email thread [91E][42][NTN_IoT_roadmap]. 

Proposal:
· The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions addressing essential functionality for GEO and NGSO scenarios, prioritizing at least for the use case of intermittent delay-tolerant small packet transmissions and other use cases not requiring significant enhancements 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for each of the considered scenarios and use case(s) in the study
· Recommendations on specification changes needed at least for essential functionality (to be determined by working groups targeting Rel-17), for each of the considered scenarios and use case(s) in the study 
· Note: Additional major enhancements on at least the following can be considered by the working groups as candidates for non-essential functionality in Rel-17.
· HARQ 
· Latency 
· Power consumption 
· Spectral efficiency 
· Coverage 
· Mobility 
· RLF and re-establishment handling 
· Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases can be captured in TR 36.763, when feasible.


5	Conclusion
The final proposal from the moderator after the discussion in email thread [91E][42][NTN_IoT_roadmap] is given below.
Proposal:
· The study on IoT over NTN should target the following by RAN#92
· Detailed study of solutions addressing essential functionality for GEO and NGSO scenarios, prioritizing at least the use case of intermittent delay-tolerant small packet transmissions 
· Prioritization of potential enhancements for the functionalities needed specifically for IoT over NTN that cannot be translated from the ongoing NR NTN WI for the considered scenarios and use case(s) in the study
· Recommendations on specification changes needed at least for essential functionality (to be determined by working groups targeting Rel-17), for the considered scenarios and use case(s)  
· Note: Additional enhancements on at least the following can be considered by the working groups as candidates for non-essential functionality in Rel-17.
· HARQ 
· Latency 
· Power consumption 
· Spectral efficiency 
· Coverage 
· Mobility 
· RLF and re-establishment handling 
· Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases can be captured in TR 36.763, when feasible.
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