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Introduction

According to the RAN3 time plan, the WID on IoT NTN Enhancements will be discussed in Release 18. In this contribution, we will provide a work plan for the RAN1, RAN2 and RAN3 parts of the Rel-18 work item on IoT NTN Enhancements based on the updated WID[1].
WI Objective
In the WID on IoT NTN Enhancements[1], the core part objective is shown as below.
	The work item aims to specify further enhancements for E-UTRA (LTE-RAN) based NTN (non-terrestrial networks) according to the following assumptions:

-
GEO and NGSO (LEO and MEO).

-
Earth fixed Tracking area. Earth fixed & Earth moving cells for NGSO

-
FDD mode

-
UEs with GNSS capabilities

The detailed objectives are to specify enhanced NB-IoT NTN and eMTC NTN radio interfaces and E-UTRAN/NG-RAN as follows:

4.1.1
IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17

This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:

-
Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]

-
Study and specify, if needed, improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. [RAN1]

NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.
4.1.2
Mobility enhancements

The following mobility enhancements objectives are listed.

-
Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel‑17 (TN) NB-IoT, eMTC as a baseline. [RAN2]

-
Re-use the solutions introduced in Rel-17 NR NTN for mobility enhancements for eMTC, with minimum necessary changes to adapt them to eMTC [RAN2]

Define UE RRM core requirements for the above mobility enhancement features [RAN4].

4.1.3
Further enhancement to discontinuous coverage

-
Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].


Work Plan
The Initial Work Plans for RAN1, RAN2 and RAN3 in Rel-18 are shown below for information.

RAN1 WG

In this section RAN1 work plan for NB-IoT/eMTC to support NTN is provided:

RAN1#109-e May 2022 (0.5 TU)

Disabling of HARQ feedback for IoT NTN: Initiate discussions on solutions for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

Options for enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary

Potential issues due to enabling/disabling on HARQ feedback for downlink transmission

Improved GNSS operations for IoT NTN: Initiate discussions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information.
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN to reduce the need for UE to update GNSS position fix in long connection time.

RAN1#110 August 2022 (0.5 TU)

Disabling of HARQ feedback for IoT NTN: Continue discussions on solutions for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

Options for enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary

Potential issues due to enabling/disabling on HARQ feedback for downlink transmission

Improved GNSS operations for IoT NTN: Continue discussions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information.
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN to reduce the need for UE to update GNSS position fix in long connection time.

RAN1#110bis October 2022 (0.5 TU)

Disabling of HARQ feedback for IoT NTN: Agree basic solutions for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

Options for enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary

Potential issues due to enabling/disabling on HARQ feedback for downlink transmission

Improved GNSS operations for IoT NTN: Agree basic solutions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information.
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN to reduce the need for UE to update GNSS position fix in long connection time.

RAN1#111 November 2022 (0.5 TU)

Disabling of HARQ feedback for IoT NTN: Agree on detailed solutions on solutions for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

Options for enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary

Potential issues due to enabling/disabling on HARQ feedback for downlink transmission

Improved GNSS operations for IoT NTN: Agree on detailed solutions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information.
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN to reduce the need for UE to update GNSS position fix in long connection time.

L1 parameters / RRC parameters:  Approval of initial list in first RAN1 LS to RAN2 if applicable

RAN1#112 February 2023 (0.5 TU)

Disabling of HARQ feedback for IoT NTN: Conclude remaining details for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

Options for enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary

Potential issues due to enabling/disabling on HARQ feedback for downlink transmission

Improved GNSS operations for IoT NTN: Conclude remaining details for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information.
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN to reduce the need for UE to update GNSS position fix in long connection time.

L1 parameters / RRC parameters:  Approval of the list in RAN1 LS to RAN2 

RAN1#112bis April 2023 (0.5 TU)

Disabling of HARQ feedback for IoT NTN: Conclude remaining details for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

Options for enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary

Potential issues due to enabling/disabling on HARQ feedback for downlink transmission

Improved GNSS operations for IoT NTN: Conclude remaining details for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information.
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN to reduce the need for UE to update GNSS position fix in long connection time.

L1 parameters / RRC parameters:  Approval of the list in RAN1 LS to RAN2 

RAN1#113 May 2023 (0.5 TU)

Disabling of HARQ feedback for IoT NTN: Conclude remaining details for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

Options for enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary

Potential issues due to enabling/disabling on HARQ feedback for downlink transmission

Improved GNSS operations for IoT NTN: Conclude remaining details for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information.
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN to reduce the need for UE to update GNSS position fix in long connection time.

L1 parameters / RRC parameters:  Approval of the list in RAN1 LS to RAN2 

RAN1#114 August 2023 (0.5 TU)

Disabling of HARQ feedback for IoT NTN: Conclude remaining details for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

Options for enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary

Potential issues due to enabling/disabling on HARQ feedback for downlink transmission

Improved GNSS operations for IoT NTN: Conclude remaining details for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information.
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN to reduce the need for UE to update GNSS position fix in long connection time.

L1 parameters / RRC parameters:  Approval of the list in RAN1 LS to RAN2 

RAN1#114bis October 2023 (0.5 TU)

Disabling of HARQ feedback for IoT NTN: Conclude remaining details for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

Options for enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary

Potential issues due to enabling/disabling on HARQ feedback for downlink transmission

Improved GNSS operations for IoT NTN: Conclude remaining details for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Options can be considered on GNSS measurement in connected for potential enhancements for improved GNSS operations.
UE reports additional GNSS assistance information and further study the detailed GNSS assistance information.
Closed loop time and frequency correction, with potential enhancements, for IoT-NTN to reduce the need for UE to update GNSS position fix in long connection time.

L1 parameters / RRC parameters:  Approval of the list in RAN1 LS to RAN2 

RAN1#115 November 2023 (0.5 TU)

Conclude any remaining issue of Disabling of HARQ feedback for IoT NTN and Improved GNSS operations for IoT NTN.

Conclude on the L1 parameters / RRC parameters list in RAN1 LS to RAN2
RAN2 WG

In this section RAN2 work plan for NB-IoT/eMTC to support NTN is provided:

RAN2#119-e August 2022(1 TU)

Initiate discussions on solutions for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

User plane: Signaling details for selectively enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Even if HARQ feedback is disabled, HARQ processes could be still configured. 

Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary.

Any minor higher layer changes to improve HARQ performance. 

Initiate discussions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Mobility Enhancements in NB-IoT: Introduce support of neighbor cell measurements and corresponding triggers using Rel-17 NB-IoT features as baseline.  

Mobility Enhancements in eMTC: Reuse mobility enhancements in Rel-17 NR-NTN with minimum necessary adjustments. This includes Location-based and Time-based Conditional Handovers (CHO) with new triggers, introduced in NR-NTN. 

.

RAN2#119bis-e October 2022(1 TU)

Continue discussions for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

User plane: Signaling details for selectively enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Even if HARQ feedback is disabled, HARQ processes could be still configured. 

Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary.

Any minor higher layer changes to improve HARQ performance. 

Continue discussions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Mobility Enhancements in NB-IoT: Introduce support of neighbor cell measurements and corresponding triggers using Rel-17 NB-IoT features as baseline.  

Mobility Enhancements in eMTC: Reuse mobility enhancements in Rel-17 NR-NTN with minimum necessary adjustments. This includes Location-based and Time-based Conditional Handovers (CHO) with new triggers, introduced in NR-NTN. 

RAN2#120 November 2022 (1 TU)

Agree basic solutions for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

User plane: Signaling details for selectively enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Even if HARQ feedback is disabled, HARQ processes could be still configured. 

Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary.

Any minor higher layer changes to improve HARQ performance. 

Agree basic solutions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Mobility Enhancements in NB-IoT: Introduce support of neighbor cell measurements and corresponding triggers using Rel-17 NB-IoT features as baseline.  

Mobility Enhancements in eMTC: Reuse mobility enhancements in Rel-17 NR-NTN with minimum necessary adjustments. This includes Location-based and Time-based Conditional Handovers (CHO) with new triggers, introduced in NR-NTN. 

RAN2#121 February 2023 (1 TU)

Agree on detailed solutions for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

User plane: Signaling details for selectively enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Even if HARQ feedback is disabled, HARQ processes could be still configured. 

Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary.

Any minor higher layer changes to improve HARQ performance. 

Agree on detailed solutions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Mobility Enhancements in NB-IoT: Support of neighbor cell measurements and corresponding triggers using Rel-17 NB-IoT features as baseline.  

Mobility Enhancements in eMTC: Reuse mobility enhancements in Rel-17 NR-NTN with minimum necessary adjustments. This includes Location-based and Time-based Conditional Handovers (CHO) with new triggers, introduced in NR-NTN.

RAN2#121bis April 2023 (1 TU)

Conclude remaining details for the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline

User plane: Signaling details for selectively enabling/disabling HARQ feedback in individual HARQ processes to mitigate impact of HARQ stalling on UE data rates. Even if HARQ feedback is disabled, HARQ processes could be still configured. 

Modifications and changes beyond Rel-17 NR-NTN solutions, if necessary.

Any minor higher layer changes to improve HARQ performance. 

Initiate discussions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Discontinuous Coverage: 

Potential enhancements to Rel-17 IoT-NTN discontinuous coverage, resulting from SA2 study (FS_5GSAT_Ph2).

Consider UE’s power consumption and failures / recovery actions. Minor enhancements to the existing power saving mechanisms e.g., DRX, eDRX, can be considered, to support discontinuous coverage.

RAN2#122 May 2023 (1 TU)

Conclude remaining details the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Mobility Enhancements in NB-IoT: Introduce support of neighbor cell measurements and corresponding triggers using Rel-17 NB-IoT features as baseline.  

Mobility Enhancements in eMTC: Reuse mobility enhancements in Rel-17 NR-NTN with minimum necessary adjustments. This includes Location-based and Time-based Conditional Handovers (CHO) with new triggers, introduced in NR-NTN.

Continue discussions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Discontinuous Coverage: 

Potential enhancements to Rel-17 IoT-NTN discontinuous coverage, resulting from SA2 study (FS_5GSAT_Ph2).

Consider UE’s power consumption and failures / recovery actions. Minor enhancements to the existing power saving mechanisms e.g., DRX, eDRX, can be considered, to support discontinuous coverage.

RAN2#123 August 2023 (1 TU)

Agree on the solutions for the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Discontinuous Coverage: 

Potential enhancements to Rel-17 IoT-NTN discontinuous coverage, resulting from SA2 study (FS_5GSAT_Ph2).

Consider UE’s power consumption and failures / recovery actions. Minor enhancements to the existing power saving mechanisms e.g., DRX, eDRX, can be considered, to support discontinuous coverage.

Initiate discussions for the UE Capabilities required for IoT-NTN
RAN2#123bis October 2023 (1 TU)

Conclude remaining details the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements

Discontinuous Coverage: 

Potential enhancements to Rel-17 IoT-NTN discontinuous coverage, resulting from SA2 study (FS_5GSAT_Ph2).

Consider UE’s power consumption and failures / recovery actions. Minor enhancements to the existing power saving mechanisms e.g., DRX, eDRX, can be considered, to support discontinuous coverage.

Agree on the UE Capabilities required for IoT-NTN

RAN2#124 November 2023 (1 TU)

Conclude any remaining issue of User Plane or Control Plane

Conclude on the UE Capabilities required for IoT-NTN
RAN3 WG

In this section, RAN3 work plan for NB-IoT/eMTC to support NTN is provided:
RAN3#117-e August 2022 (0.5 TU)

Discontinuous coverage: Initiate discussions on solutions for the following enhancements (especially X2/S1 signalling enhancements), considering the progress in SA2 study (FS_5GSAT_Ph2)
Mobility management enhancements
Power saving enhancements
RAN3#117bis-e October 2022 (0.5 TU)

Discontinuous coverage: Continue discussions on solutions for the following enhancements (especially X2/S1 signalling enhancements), considering the progress in SA2 study (FS_5GSAT_Ph2)
Mobility management enhancements
Power saving enhancements
RAN3#118 November 2022 (0.5 TU)

Discontinuous coverage: Continue discussions on solutions for the following enhancements (especially X2/S1 signalling enhancements), considering the progress in SA2 study (FS_5GSAT_Ph2)
Mobility management enhancements
Power saving enhancements
RAN3#119 February 2023 (0.5 TU)
Discontinuous coverage: Continue discussions on solutions for the following enhancements (especially X2/S1 signalling enhancements), considering the progress in SA2 study (FS_5GSAT_Ph2)
Mobility management enhancements
Power saving enhancements
RAN3#119bis April 2023 (0.5 TU)
Discontinuous coverage: Continue discussions on solutions for the following enhancements (especially X2/S1 signalling enhancements), considering the progress in SA2 study (FS_5GSAT_Ph2)
Mobility management enhancements
Power saving enhancements
RAN3#120 May 2023 (0.5 TU)
Discontinuous coverage: Continue discussions on solutions for the following enhancements (especially X2/S1 signalling enhancements), considering the progress in SA2 study (FS_5GSAT_Ph2)
Mobility management enhancements
Power saving enhancements
RAN3#121 August 2023 (0.5 TU)
Discontinuous coverage: Continue discussions on solutions for the following enhancements (especially X2/S1 signalling enhancements), considering the progress in SA2 study (FS_5GSAT_Ph2)
Mobility management enhancements
Power saving enhancements
RAN3#121bis October 2023 (0.5 TU)
Discontinuous coverage: Continue discussions on solutions for the following enhancements (especially X2/S1 signalling enhancements), considering the progress in SA2 study (FS_5GSAT_Ph2)
Mobility management enhancements
Power saving enhancements
RAN3#122 November 2023 (0.5 TU)
Conclude any remaining issue of discontinuous coverage
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