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At the RAN#86 meeting, a new Study Item was approved for IoT Non Terrestrial Network (NTN) and revised in RAN#91 [1]. There was an email discussion on [91E][42][NTN_IoT_Roadmap] In RAN#91 with moderator summary and final proposal for GTW input in [2].
·  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.

In RAN#91-e GTW session, the Chairman endorsed a Way Forward Proposal in [3] on email discussion on [91E][50][New_proposals_approval]. This included guidance from RAN Chairman as follows
[42][NTN_IoT] & [28][NTN_scope&bands]
· 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
· No new scope for RAN4 parts of NTN work in Rel-17. 
· Any additional RAN4 work (requirements and bands) would be undertaken only after March/2022 (release independent and Rel-18)
· Detailed scoping exercise (NTN NR WID revision, NTN IoT WID approval) to be undertaken at RAN#92E (June)

Based on moderator proposal for IoT NTN roadmap discussion and RAN Chairman guidance on 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 by RAN#92e, we provide a revised work plan on the Rel-17 IoT -NTN study item. 
 
WID Objective
This Study will evaluate and confirm solutions to address the minimum necessary specifications for NB-IoT and eMTC to support NTN.  The first objective of this Study is to identify scenarios applicable to NB-IoT/eMTC. The second objective, for the identified scenarios, to study and recommend necessary changes to support NB-IoT and eMTC over satellite, reusing as much as possible the conclusions of the studies performed for NR NTN in TR38.821 [4].

GNSS capability in the UE is taken as a working assumption in this study for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed

First Objective
The first objective of this Study is to identify scenarios applicable to NB-IoT/eMTC [RAN1, RAN2], including:
-	Bands of interest in sub 6 GHz
-	Device type with PC3 or PC5 (LEO and GEO) 
-	Satellite constellation orbit LEO and GEO 
-	Transparent payload.
-	Link budget
NOTE 1: This first objective will be based on the scenarios documented in TR 38.821.
NOTE 2: UE mobility assumptions follow terrestrial NB-IoT/eMTC assumptions.
Second Objective
The second objective is, for the above identified scenarios, to study and recommend necessary changes to support NB-IoT and eMTC over satellite, reusing as much as possible the conclusions of the studies performed for NR NTN in TR38.821. This objective will address the following items: 
-	Aspects related to random access procedure/signals [RAN1, RAN2]
-	Mechanisms for time/frequency adjustment including Timing Advance, and UL frequency compensation indication [RAN1, RAN2]
-	Timing offset related to scheduling and HARQ-ACK feedback [RAN1, RAN2]
-    Aspects related to HARQ operation [RAN2, RAN1]
-	General aspects related to timers (e.g. SR, DRX, etc.) [RAN2]
-	RAN2 aspects related to idle mode and connected mode mobility [RAN2]
-	RLF-based for NB-IoT
-	Handover-based for eMTC
-	System information enhancements [RAN2]
-	Tracking area enhancements [RAN2]

Work Plan
RAN1 WG
In this section RAN1 work plan for potential enhancements that apply to NB-IoT/eMTC to support NTN is provided
RAN1 will take into account RAN#91e guidance in endorsed Way Forward Proposal [3]:
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

· RAN1#103-e  November 2020 (0 TU, e-mail discussions)
· Identify IoT NTN scenarios including link budget applicable to NB-IoT/eMTC
· Identify synergies with NR NTN solutions and potential enhancements to support NB-IoT and eMTC over satellite. A placeholder only: contributions may be submitted but will not be formally handled 
· RAN1#104-e  January 2021(1 TU)
· Identify IoT NTN scenarios including link budget applicable to NB-IoT/eMTC
· Identify synergies with NR NTN solutions for UL synchronization enhancements 
· Identify synergies with NR NTN solutions for Timing relationship enhancements
· Identify synergies with NR NTN solutions for HARQ enhancements
· RAN1#104bis-e  April 2021 (1 TU)
· Initial link budget evaluation with satellite parameter sets in TR 36.763 for NTN NB-IoT/eMTC 
· Study solutions for essential functionality based on RAN##91e guidance in endorsed Way Forward Proposal [3]:
· Time and frequency synchronization 
· Timing relationships
· HARQ 	  
· RAN1#105-e  May 2021 (1 TU)
· Conclude and capture link budget evaluation results for NTN NB-IoT/eMTC in TR 36.763  
· Conclude and capture recommendations on solutions in TR 36.763 for essential functionality for a normative phase for the following
· Time and frequency synchronization  
· Timing relationships
· HARQ 	  
Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases for the above can be captured in TR 36.763, when feasible.

RAN2 WG
In this section, the RAN2 work plan for potential enhancements that apply to NB-IoT and eMTC (unless stated otherwise) to support NTN is provided
RAN2 will take into account RAN#91e guidance in endorsed Way Forward Proposal [3]:
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

· RAN2#112-e  November 2020 (0 TU, no e-mail discussions)
· Identify synergies and agree to reuse NR-NTN solution for timers (e.g. RAR, CR, SR, DRX, etc.) 
· Identify synergies and agree to reuse NR-NTN solution for HARQ enhancement
· RAN2#113-e  January 2021(1 TU)
· Conclude solution for user plane timers (e.g. RAR, CR, SR, DRX, etc.) 
· Conclude solutions for HARQ enhancements, send LS to RAN1, if necessary 
· Identify synergies and agree to reuse NR-NTN solution for System information enhancements
· Identify synergies and agree to reuse NR NTN solution for idle mobility 
· RAN2#113bis-e  April 2021(0.5 TU)
· Conclude on means of ephemeris provisioning to the UE
· Conclude on idle mode mobility based on RAN#91e guidance in endorsed Way Forward Proposal [3]
· Agree on assumptions for paging and connection density evaluation
Note: This evaluation is only meant to serve as a sanity check to detect issues, if any.
· RAN2#114-e  May 2021(0.5 TU)
· Conclude solutions for Radio Link Failure mechanisms (for NB-IoT only) based on RAN##91e guidance in endorsed Way Forward Proposal [3]
· Conclude solutions for connected mobility (for LTE-M only) based on RAN#91e guidance in endorsed Way Forward Proposal [3]
· Conclude solutions for Tracking area update	
· Conclude and capture evaluations of paging and connection density

Cell selection/reselection mechanisms specified for NB-IoT/eMTC will be reused as a baseline. Enhancements introduced for cell selection/re-selection procedures in NR NTN will be considered if applicable to IoT NTN.

Release-16 RRC connection re-establishment procedure is used as a baseline in NB-IoT NTN. Release-17 enhancements to reduce the time taken for RRC re-establishment can be considered in NB-IoT NTN, if applicable. Further enhancements can be considered, e.g. by using satellite assistance (ephemeris) information.

Time permitting, at least a high-level description of the potential solutions for enhancements targeting potential optimization of IoT NTN in later releases for the above can be captured in TR 36.763, when feasible.
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