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[bookmark: _Ref178064866]1	Introduction
At the RAN#86 meeting, a new study item on IoT over non-terrestrial networks (NTNs) was approved [1] and first email discussions on Scenarios applicable to NB-IoT/eMTC were conducted in RAN1#103 [2] and RAN2#112-e [3]. 

In this contribution we provide market and industry expectations concerning IoT over NTN in particular concerning 3GPP timelines, back-ward compatibility to Release 15/16 terrestrial ecosystems, narrowband IoT (NB- IoT), power consumption and Device/antenna aspects.
2	Market Expectations for IoT over NTN
2.1	3GPP Timelines 
For many IoT use cases such as asset tracking or asset monitoring, one of the main issues for adoption of Mobile IoT is that coverage cannot be provided everywhere by terrestrial cellular IoT. Terrestrial cellular IoT can therefore not guarantee a continuity of the service everywhere which means that these use cases need to rely on other additional solutions to complement their offer (Private IoT networks, proprietary Satellite solutions…). 

Therefore, there is a strong interest for many verticals to see a 3GPP mobile IoT offering both terrestrial and Satellite IoT ideally on one chipset.

Many players in asset tracking and asset monitoring are already investing or are expected to invest massively in the Satellite IoT to complement their terrestrial IoT in the next 2 to 3 years and such investments in the technologies to be supported by the end devices are made for 5 to 10 years.

Therefore, if a first 3GPP IoT over NTN standard is not available before release 18, it is likely to be too late for many verticals who will have to adopt other solutions than 3GPP.

Verticals are expecting to see a first 3GPP IoT over NTN standard available with release 17. 

[bookmark: _Toc54184048]Verticals are expecting to see a first 3GPP IoT over NTN standard available with release 17.

This first version of IoT over NTN needs to be simple, cost and power consumption effective. In order to reduce the effort for the study item and make room for a work item, we may choose to focus on only one candidate protocol in release 17. 
For maximum power consumption and cost effectiveness we suggest to first work on NB-IoT. If we have time left, we can continue with LTE-M.
By focusing on a single protocol (i.e. NB-IoT or LTE-M) in the study in release 17, we can make room for a work item within the release 17 timeframe. For maximum power consumption and cost effectiveness we suggest to focus on NB-IoT first.

[bookmark: _Toc52219319][bookmark: _Toc54184053]NB-IoT for IoT over NTN should be prioritized and accelerate the IoT-over-NTN study to allow the specification of NB IoT over NTN in Release 17

However, is is worth to notice that many verticals are expecting a richer type of IoT (more bandwidth, lower latency…) to be supported in a second version of IoT over NTN for use cases such as smart grids, critical communications or wearables when there is no coverage. RedCap is an ideal candidate to support such use cases in release 18.

Support of RedCap over NTN in release 18 should be strongly considered

[bookmark: _GoBack]Moreover, verticals expect that a Release 17 NB-IoT for IoT over NTN is backward-compatible with a release 16 (or even Release 15) terrestrial 5G ecosystem.

Verticals expect a Release 17 NB-IoT for IoT over NTN should work with a release 16 (or even Release 15) terrestrial ecosystem

The solutions provided in the study should have no or limited impact on the R16 (and even R15) network IoT features (or could be transformed in TEI 16)

2.2	Power Consumption features 
Power consumption is key for IoT and the related features defined in Release 14, Release 15 and 16 should be evaluated to be inherited in IoT over NTN.

Such features are:
· PSM
· Relaxed monitoring
· Quick Release of RRC Connection 
· Mobile originated Early Data Transmission 
· (group) Wake-up Signal Support
· SPS

Those power consumption features are neither adapted to all use cases for IoT over NTN nor to all types of Satellite deployments (LEO vs GEO).

Support of power consumption features inherited from previous releases on IoT are important for market adoption. 

Depending on the Satellite deployments considered (LEO vs GEO), different IoT power consumption features may be relevant

The power consumption features should be prioritized in the study and should be investigated which ones are supported for the different Satellite deployments (LEO vs GEO).

3	Conclusion
In the previous section, we made the following observations: 
1. Verticals are expecting to see a first 3GPP IoT over NTN standard available with release 17.
By focusing on a single protocol (i.e. NB-IoT or LTE-M) in the study in release 17, we can make room for a work item within the release 17 timeframe. For maximum power consumption and cost effectiveness we suggest to focus on NB-IoT first.
Support of RedCap over NTN in release 18 should be strongly considered
Verticals expect a Release 17 NB-IoT for IoT over NTN should work with a release 16 (or even Release 15) terrestrial ecosystem
Support of power consumption features inherited from previous releases on IoT are important for market adoption. 
Depending on the Satellite deployments considered (LEO vs GEO), different IoT power consumption features may be relevant

Based on the discussion, we propose the following:
1. NB-IoT for IoT over NTN should be prioritized and accelerate the IoT-over-NTN study to allow the specification of NB IoT over NTN in Release 17
The solutions provided in the study should have no or limited impact on the R16 (and even R15) network IoT features (or could be transformed in TEI 16)
The power consumption features should be prioritized in the study and should be investigated which ones are supported for the different Satellite deployments (LEO vs GEO).
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