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At the RAN#93-e meeting, the work item “Solutions for NR to support non-terrestrial networks (NTN)” was revised, with the core part completion by March 2022 (RAN#95), and the RAN4 performance part by September 2022 (RAN#97) [1].
In this contribution, an updated work plan for the Rel-17 NR-NTN work item is proposed for RAN 1. 
 
WID Objective
The work item aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air-to-ground) scenarios according to the following principles:
· FDD is assumed for core specification work for NR-NTN.
· NOTE: This does not imply that TDD cannot be used for relevant scenarios, e.g. HAPS, ATG.
· Earth fixed Tracking area is assumed with Earth fixed and moving cells.
· UEs with GNSS capabilities are assumed.
· Transparent payload is assumed
· Handheld devices in FR1 are supported (e.g. Power class 3)
· “VSAT” devices with external antenna (including fixed and moving platform mounted devices) at least in FR2 are supported for the RAN1-3 specifications. “VSAT” characteristics in TR 38.821 can be assumed for the RAN1-3 specifications.

The detailed objectives are to specify enhancing features to Rel-15 & Rel-16’s NR radio interface & NG-RAN as follows:

RAN1
Enhancing features to address the identified issues due to long propagation delays, large Doppler effects, and moving cells in NTN, the following should be specified (see TR 38.821):
· Timing relationship enhancements[RAN1,RAN2]
· Enhancements on UL time and frequency synchronization [RAN1,RAN2]
· HARQ
· Number of HARQ process [RAN1]
· Enabling / disabling of HARQ feedback as described in the TR 38.821 [RAN1&2]

In addition, the following topics should be specified if beneficial and needed:
· Enhancement on the PRACH sequence and/or format and extension of the ra-ResponseWindow duration (in the case of UE with GNSS capability but without pre-compensation of timing and frequency offset capabilities) [RAN1/2].
· Feeder link switch [RAN2,RAN1]
· Beam management and Bandwidth Parts (BWP) operation for NTN with frequency reuse [RAN1/2]
· Including signalling of polarization mode



Work Plan
For RAN1 WG
In this section RAN1 work plan for NR support non-terrestrial network WI is provided:

October 2021, RAN1#106-bis, e-meeting
· Agree remaining details of the solution for UL time and frequency synchronization.
· Agree remaining details of the solution for timing relationship enhancements.
· Agree on remaining  issues for HARQ indication and codebook enhancement
· Conclude polarization signaling .

November 2021, RAN1#107, e-meeting
· Conclude on timing relationship enhancements,
· Conclude on UL time and frequency synchronization 
· [bookmark: _GoBack]Conclude HARQ enhancements 
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