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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]In RAN#91 meeting, several companies proposed to speed up the IoT NTN SI, and to start a follow-up work item in Rel-17. Based on the discussion, the proposed way forward are summarized by moderator in [1], details could be found below:
	· 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)  
· [bookmark: OLE_LINK85][bookmark: OLE_LINK86]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.


However, the proposal above is not the final agreement. Due to limit of time, we should further confirm the scope the study item and complete corresponding study ASAP.
In this contribution, we will further discuss the scenarios and use cases to support for IoT NTN in Rel-17, which are essential and should be prioritized, which are not so essential and could be low-prioritized or postponed to the further release. Base on the discussion, we will provide our observations and proposals accordingly.  


Discussion
1. Support of GEO/LEO?
Today, some GEO satellites are already in the orbit with stable and very wide coverage. Considering the very wide coverage and limited network capacity, it’s naturally suitable for IoT services. 
LEOs could provide shorter latency and more resources, which could be a good supplement to extend the capacity of the NTN system. Therefore, we see both GEO and LEO should be considered for IoT NTN in Rel-17.
Proposal 1: Both GEO and LEO should be considered for IoT NTN in Rel-17.

2. Prioritize LEO-600km or consider the other orbits for LEO?
For LEO deployment, considering that different operators may have different orbit resources, only support 600km altitude may limit the development of satellite industry for IoT NTN, and may cause the confliction/interference between different operators’ NTN networks if deployed in the same altitude. So we assume the orbits other than 600km may also need to be considered for LEO in Rel-17, e.g. 1200km.
Proposal 2: LEO-600km could be prioritized. However, the other orbits for LEO may also need to be considered for IoT NTN in Rel-17. 

3. Prioritize earth moving cell vs. earth fixed cell for LEO?
During the email discussion in [1], some companies provided their view to prioritize the earth moving cell scenario for LEO. To our understanding, LEO with earth moving cell is easier for LEO satellites. But in this case we should further investigate the potential mobility enhancement required to adapt the quick change of the coverage caused by the fast moving of the LEO satellites.
Even if we assume the UE is static, the serving cell of a UE may change in every few seconds. Thus, the solutions for idle mode and connected mode mobility used in LTE-NB/eMTC may need to be further enhanced or optimized to adapt such situation if we prioritize the earth moving cell for LEO in IoT NTN Rel-17.
Observation 1: If LEO with earth moving cell is prioritized, we should further consider the solutions for idle/connected mode mobility, to adapt the frequent change of the cell coverage caused by the movement of the LEO satellites. 
Earth fixed beam is also a typical deployment, which could provide more stable coverage. In this case, the mobility solutions for NB-IoT/eMTC could be greatly reused without any further enhancement.  Above all, we see both earth moving cell and earth fixed cell should be considered for LEO in Rel-17, which allows the flexibility of network deployment.
Proposal 3: Both earth moving cell and earth fixed cell should be considered for LEO in Rel-17 to allow the flexibility of network deployment.

4. Prioritize NB-IoT vs. eMTC?
For the priority between NB-IoT and eMTC, we don’t have strong preference on prioritisation between each other. To support different commercial requirements, it seems both of them should be covered in Rel-17. 
Proposal 4: Both NB-IoT and eMTC should be supported in Rel-17 to support different commercial requirements.

5. Functionalities to be prioritized or down-prioritized in Rel-17?
In the summary of the email discussion [1], it’s proposed to treat the following as non-essential functionalities in Rel-17:
· HARQ 
· Latency 
· Power consumption 
· Spectral efficiency 
· Coverage 
· Mobility 
· RLF and re-establishment handling 

In principle, we agree not to do the enhancement to the above functionalities on top of NB-IoT/eMTC and NR NTN in Rel-17, the pre-condition is the functionalities could support IoT NTN system work in Rel-17.
[bookmark: _GoBack]If LEO with earth moving cell is prioritized, the quick change of the cell coverage may lead to more RLF for NB-IoT UEs compared to legacy NB-IoT network. And for the idle UEs, when it’s wake up from eDRX cycle, the last serving cell is gone, the cell reselection means used for NB-IoT or NR NTN could not be reused. 
Thus, we should further consider the solutions for idle/connected mode mobility, to adapt the frequent change of the cell coverage caused by the movement of the LEO satellites even if UE is static. Maybe it’s a little enhancement, maybe it’s a simplification.  We understand some kind of high level solution should be captured in the TR. 
Proposal 5: we should not simply down-prioritize the Mobility aspects functionalities, some adaptions may be needed for idle mode and connected mode mobility in case of earth moving cell is deployed. 

Conclusion
According to the discussion in section 2, it is proposed:
Proposal 1: Both GEO and LEO should be considered for IoT NTN in Rel-17.
Proposal 2: LEO-600km could be prioritized. However, the other orbits for LEO may also need to be considered for IoT NTN in Rel-17. 
Observation 1: If LEO with earth moving cell is prioritized, we should further consider the solutions for idle/connected mode mobility, to adapt the frequent change of the cell coverage caused by the movement of the LEO satellites. 
Proposal 3: Both earth moving cell and earth fixed cell should be considered for LEO in Rel-17 to allow the flexibility of network deployment.
Proposal 4: Both NB-IoT and eMTC should be supported in Rel-17 to support different commercial requirements.
Proposal 5: we should not simply down-prioritize the Mobility aspects functionalities, some adaptions may be needed for idle mode and connected mode mobility in case of earth moving cell is deployed. 
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