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1 Introduction

In RAN2#113bis-e, essential parts of IoT over NTN study item were discussed based on email discussion summary [1] and following agreements were made.

	· The following points are endorsed

(24/24) Enhancements to ra-ResponseWindow and mac-ContentionResolutionTimer are essential. R2 assume that design can follow NR NTN agreements as baseline. 
(21/21) Enhancements to HARQ-RTT-Timer and UL-HARQ-RTT-Timer are essential. R2 assume that design can follow NR NTN agreements as baseline.
(21/21) Enhancements to sr-ProhibitTimer are essential. R2 assume that design can follow NR NTN agreements as baseline.  

(23/23) Enhancements to RLC SN and PDCP SN are not essential. 
(24/24) Enhancements to tracking area management are essential. 
(24/25) Provisioning of ephemeris is essential. NR NTN agreements can be used as the baseline.
· (22/25) There is significant interest for Power saving in idle mode for NTN IOT devices, e.g. there is significant interest for enhancements to eDRX/PSM (discontinuous coverage) and to relaxed monitoring, SI acquisition and WUS. 

· The following points are endorsed

(19/23) Enhancements to UL scheduling for latency reduction are not essential. 
Enhancements to PUR are not essential (19/23). Enhancement to pur-ResponseTimer is needed and feasibility of PUR in GEO and LEO scenarios needs to be checked by RAN1.  
(18/23) Enhancements to RLC t-Reordering timer are essential. There is no need for further study as design can follow NR NTN agreements.

· Chair: Most companies think Enhancements for power saving in connected mode are not essential for NTN IOT devices.


Based on the LS from ESOA [2] and many companies contributions to RAN#91e, there seems to be a strong desire to complete the IoT over NTN study item earlier than scheduled and accommodate a work item on IoT over NTN in the Rel-17 timeframe. To make this happen, the study item needs to be expedited and the scope on the IoT features needs to be narrowed down in a reasonable manner. However, some aspects still are not fixed.
In this contribution, we provide our views on the essential features for IoT over NTN to proceed the study.
2 Discussion 
In RAN#91e email discussion #42 [3], rapporteur summarized a few features that 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
It is summarized in [3] that at least the use case of intermittent delay-tolerant small packet transmissions will be prioritized. To this end, we think that enhancements related to disabling HARQ is not essential to be included in the Rel-17 IoT over NTN WI, as HARQ stalling might not be a major issue for low rate IoT services. Even if HARQ stalling happens in some case, the resulting latency can also be tolerable. 
Proposal 1 Enhancements to disabling HARQ are not essential for IoT over NTN in Rel-17.
However, coverage enhancement is an inherent feature for NB-IoT and eMTC due to the reduced bandwidth and limited link budget. In NTN scenarios, link budget may become even more challenging due to the longer transmission path, and therefore we think coverage enhancement (e.g. larger repetitions, CE levels and related RA procedures) needs to be studied to at least solve the fundamental connection issue for IoT devices.  
Proposal 2 Coverage enhancements are essential for IoT over NTN in Rel-17.
In addition to coverage enhancement, power consumption is another important feature for IoT devices. In particular, some NB-IoT devices are intended to have even 10 year’s battery life to cater for the case where they are placed in some areas with no battery maintenance and idle mode power saving is of more importance. When it comes to the NTN scenarios, we think this power consumption requirement still applies and without this feature, NB-IoT devices would become less appealing in the market. Note that in the history of NB-IoT enhancement, various aspects for reducing UE’s power consumption have been introduced in different releases, e.g. eDRX, relaxed neighbor cell monitoring, SI acquisition, WUS, etc. Maybe not all these power saving enhancements are to be included in Rel-17, but we think we should specify some of them.
Proposal 3 Idle mode power saving enhancements are essential for IoT over NTN in Rel-17. FFS on which set of power saving enhancements.
Compared to idle mode power saving, there are also some features developed for connected mode power saving, e.g. multiple TBs scheduling, PDCCH-based HARQ feedback, Release Assistance Indication, etc. As Rel-17 focuses on intermittent delay-tolerant small packet transmissions, we believe that RRC connection would be typically short and thus connected mode power consumption may not be a major contribution to the entire UE’s power consumption. Therefore, we would prefer to deprioritize this aspect.
Proposal 4 Connected mode power saving enhancements are not essential for IoT over NTN in Rel-17. 
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1
Enhancements to disabling HARQ are not essential for IoT over NTN in Rel-17.
Proposal 2
Coverage enhancements are essential for IoT over NTN in Rel-17.
Proposal 3
Idle mode power saving enhancements are essential for IoT over NTN in Rel-17. FFS on which set of power saving enhancements.
Proposal 4
Connected mode power saving enhancements are not essential for IoT over NTN in Rel-17.
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