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1 Introduction
At RP#91e, it was concluded that the scope of a work item on IoT over NTN will be decided upon in June (RP#92e) which would deliver minimum essential functionality [1], as highlighted below. 

· The total number already allocated NTN NR TUs + NTN IoT TUs and combined will not change
· RAN#92E (June) to finalize the scope and project plan to deliver the essential minimum functionality of both NTN NR and NTN IoT (both NB-IoT and eMTC) within the existing TU allocations
· Detailed scoping exercise (NTN NR WID revision, NTN IoT WID approval) to be undertaken at RAN#92E (June)

A corresponding discussion also took place to identify topics that constitute essential minimum functionality, in order to focus on these topics for IoT-NTN in Rel-17 (summarised in RP-210915 [2]). The conclusion from that discussion is captured 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)  
· 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 



 
In this contribution, we use [2] as the basis to identify essential changes for the Rel-17 SI and categorize these changes into two parts: (1) Essential changes already agreed upon in the SI (2) Essential changes still pending. We also list out those remaining changes that can be considered as non-essential and can be deprioritized.
2 Discussion
2.1 Essential Changes that have been concluded
Random Access
Large round trip time (RTT) associated with NTN affects the RACH procedure, specifically regarding when the UE can expect the RAR response and Contention resolution messages to arrive. This can be considered as essential functionality, to ensure that a working RACH procedure exists. It was concluded in R2#112e that the start of the ra-ResponseWindow and mac-ContentionResolutionTimer will be delayed for IoT NTN using an offset, and this solution is captured in TR-36.763.
Observation 1: Delaying the start of ra-ResponseWindow and mac-ContentionResolutionTimer with an offset can be considered as essential for Rel-17 and this topic has been concluded in TR-36.373

SR Prohibit Timer
Similar to the RACH procedure, the RTT associated with NTN needs to be taken into account for the SR procedure. The long RTT results in a delay in the NW’s response to the UE, and it is therefore essential to ensure that the UE does not trigger further requests for UL resources before the NW has had an opportunity to respond to the UE’s initial scheduling request. It was concluded in R2#113e that the longer values can be configured for the sr-ProhibitTimer and this solution is included in TR-36.373.
Observation 2: Extension of the sr-ProhibitTimer can be considered essential for Rel-17 and this topic has been concluded in TR-36.373.

RTT timers for DRX
Similar to the RACH and SR timers, the RTT timers in DRX need to take NTN RTT delays into account. This is needed to ensure that the UE monitors for HARQ retransmissions at the correct occasion. This was discussed and concluded in R2#112e, and TR-36.763 captures that the same solutions for NR-NTN for these timers can be applied to NTN-IoT.
Observation 3: Extension of HARQ-RTT-Timer and UL-HARQ-RTT-Timer can be considered as essential for Rel-17 and this topic has been concluded in TR-36.373.

2.1 Essential Changes to be concluded
Reusing Idle mode mobility baseline from IoT
When considering the use-case of intermittent delay-tolerant data, there is little need to optimise the Idle mode mobility procedure beyond what exists for NB-IoT and eMTC. A similar conclusion was reached in R2#113e, and has been captured in the TR. However given that IoT devices are expected to stay in Idle mode for long periods, additional enhancements from NR-NTN can be considered for IoT-NTN with a lower priority, if considered beneficial and if time permits.
Observation 4: Reusing the Idle mode mobility baseline for NB-IoT and eMTC can be considered as essential functionality for Rel-17 as captured in TR-36.763. If time permits, additional enhancements from NR-NTN can also be considered.

Reusing Connected mode mobility baseline from IoT
When considering the use-case of intermittent delay-tolerant data, there is little need to optimise the Connected mode mobility procedure beyond what exists for NB-IoT and eMTC. These devices will spend very little time in connected mode due to its intermittent nature, and can cope with delays in case of connected mode mobility. We have reached some conclusions on connected mode mobility in R2#113e, which have been captured in the TR. Further details and refinements, focussed on applying the existing connected-mode mobility baseline to IoT-NTN should be prioritised.
Observation 5: Reusing the connected mode mobility baseline for NB-IoT and eMTC can be considered as essential functionality for Rel-17.

Tracking area management
Tracking area (TA) management is an essential part of Idle mode mobility. Some conclusions on this topic based on the NR NTN work, such as fixed TAs on the ground (R2#112e) as well on the hard and soft switch options (R2#113e), have been captured in the TR. Additional details on the solution for TA management need further discussion in the SI and WI phase, such as details on changes in broadcast TA due to LEO satellite movement.
Observation 6: Tracking area management can be considered as essential functionality for Rel-17 and related options have been captured in TR-36.763.

Ephemeris provisioning
Real-time ephemeris information is necessary for accurate UL synchronisation. Furthermore, long-term ephemeris information is useful for mobility and other purposes. While details of the format for ephemeris information is expected to be discussed in RAN1, RAN2 needs to work on the means for ephemeris provisioning.
Observation 7: Provisioning of ephemeris information to the UE can be considered as essential functionality for Rel-17.

2.2 Non-essential Changes
Disabling HARQ
Given that the expected traffic type for IoT is intermittent and delay tolerant, disabling HARQ can be considered as non-essential. Therefore enhancements related to HARQ disabling can be deprioritised for Rel-17.
Observation 8: Enhancements related to disabling HARQ can be deprioritised for Rel-17

UL scheduling enhancements
The TR discusses the case where it takes 2 RTTs for the buffer status report information is known to the network and an appropriate UL grant is scheduled for the UE. However, considering the expected traffic type for IoT-NTN is delay tolerant data, optimisations for UL delays are not critical performance requirements as stated in the TR. Therefore enhancements related to UL scheduling can be deprioritised for Rel-17.
Observation 9: Enhancements related to UL scheduling can be deprioritised for Rel-17

RLC and PDCP sequence number space
Once again, considering the low data rates associated with IoT-NTN (intermittent traffic), extension of the RLC and PDCP sequence number space can be deprioritised, as concluded in the TR.
Observation 9: Extending the RLC and PDCP sequence number space can be deprioritised for Rel-17

Connected mode mobility enhancements
At R2#113e, there were discussion on enhancements to RLF-based mobility to enhance the time taken for RRC re-establishment for NB-IoT and new measurement types for eMTC. Once again, as the traffic type is delay tolerant data, it is not essential to focus on these enhancements to have a minimum working solution for IoT-NTN. Therefore, enhancements to connected mode mobility should be deprioritised for Rel-17, while focusing on re-using the existing baseline mechanisms for Rel-17.
Observation 10: Enhancements to improve mobility performance in connected mode can be deprioritised for Rel-17

RLC reordering timer/PDCP discard timer extension
Considering that the expected traffic type for IoT-NTN is intermittent, there is limited benefit associated with changed to the RLC reordering timer and the PDCP discard timer. These timers are useful when frequent data is expected. Therefore, extensions to these timers can be deprioritised for Rel-17, when considered the limited focus and time available for this release.
Observation 11: Extension of the RLC reordering timer and the PDCP discard timer can be deprioritised for Rel-17

Paging capacity and connection density evaluations
The purpose of the evaluations of paging capacity as well as of connection density associated with IoT-NTN is to be a sanity check to detect if issues exist. These evaluations therefore can be considered as a low priority exercise, especially when considering the limited time available for the study.
Observation 12: Paging capacity and connection density evaluations can be considered as low priority for Rel-17.

eMTC CE mode B operation
The focus of the Rel-17 work should be to have a minimum working solution within the limited time available. Therefore, the work should not focus on getting optional deep coverage enhancements, such as CE mode B operation, to work over NTN. Moderate coverage enhancements such as CE mode A should instead be considered as the baseline to have a minimum working solution
Observation 13: IoT-NTN work related to eMTC should focus on CE mode A operation, and changes related to CE mode B can be deprioritised for Rel-17.

Based on these observations, we propose:
Proposal 1: RAN2 to prioritise the use case of intermittent delay-tolerant small packet transmissions for IoT-NTN in Rel-17
Proposal 2: Any changes to the existing IoT baseline specification shall only be introduced if necessary for a minimum working solution for IoT-NTN in Rel-17
Proposal 3: RAN2 prioritises the following functionality for IoT-NTN in Rel-17 
· RACH window offsets
· SR prohibit timer extension
· HARQ RTT timer extension
· Reusing Idle mode and Connected mode mobility baseline
· Tracking area management
· Ephemeris provisioning
Proposal 4: RAN2 to deprioritise the following functionality for Rel-17
· Enhancements related to disabling HARQ
· UL scheduling enhancements
· RLC and PDCP SN extension
· RLC reordering timer and PDCP discard timer extension
· Enhancements to Connected mode mobility performance
· Performance evaluation work
· CE mode B operation

3 Conclusion
In this contribution, we have the following observations on the classification of IoT-NTN functionality for Rel-17:
Essential functionality:
Observation 1: Delaying the start of ra-ResponseWindow and mac-ContentionResolutionTimer with an offset can be considered as essential for Rel-17 and this topic has been concluded in TR-36.373
Observation 2: Extension of the sr-ProhibitTimer can be considered essential for Rel-17 and this topic has been concluded in TR-36.373.
Observation 3: Extension of HARQ-RTT-Timer and UL-HARQ-RTT-Timer can be considered as essential for Rel-17 and this topic has been concluded in TR-36.373.
Observation 4: Reusing the Idle mode mobility baseline for NB-IoT and eMTC can be considered as essential functionality for Rel-17 as captured in TR-36.763. If time permits, additional enhancements from NR-NTN can also be considered.
Observation 5: Reusing the connected mode mobility baseline for NB-IoT and eMTC can be considered as essential functionality for Rel-17.
Observation 6: Tracking area management can be considered as essential functionality for Rel-17 and related options have been captured in TR-36.763.
Observation 7: Provisioning of ephemeris information to the UE can be considered as essential functionality for Rel-17.
Non-essential functionality
Observation 8: Enhancements related to disabling HARQ can be deprioritised for Rel-17.
Observation 9: Enhancements related to UL scheduling can be deprioritised for Rel-17.
Observation 9: Extending the RLC and PDCP sequence number space can be deprioritised for Rel-17.
Observation 10: Enhancements to improve mobility performance in connected mode can be deprioritised for Rel-17.
Observation 11: Extension of the RLC reordering timer and the PDCP discard timer can be deprioritised for Rel-17.
Observation 12: Paging capacity and connection density evaluations can be considered as low priority for Rel-17.
Observation 13: IoT-NTN work related to eMTC should focus on CE mode A operation, and changes related to CE mode B can be deprioritised for Rel-17.

Proposal 1: RAN2 to prioritise the use case of intermittent delay-tolerant small packet transmissions for IoT-NTN in Rel-17
Proposal 2: Any changes to the existing IoT baseline specification shall only be introduced if necessary for a minimum working solution for IoT-NTN in Rel-17
Proposal 3: RAN2 prioritises the following functionality for IoT-NTN in Rel-17 
· RACH window offsets
· SR prohibit timer extension
· HARQ RTT timer extension
· Reusing Idle mode and Connected mode mobility baseline
· Tracking area management
· Ephemeris provisioning
Proposal 4: RAN2 to deprioritise the following functionality for Rel-17
· Enhancements related to disabling HARQ
· UL scheduling enhancements
· RLC and PDCP SN extension
· RLC reordering timer and PDCP discard timer extension
· Enhancements to Connected mode mobility performance
· Performance evaluation work
· CE mode B operation
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