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1 Introduction
RAN#80 approved a new SI on solutions evaluation for NR to support Non-Terrestrial Network (NTN). RAN 1 need to identify the related potential issues and study the possible solutions. The following objectives for RAN1 have been approved in [1]  :
Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)

· Uplink Timing advance/RACH procedure including PRACH sequence/format/message

· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.

Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1].
In this contribution, we provide a proposal of skeleton structure for the chapter of [3] related to RAN1.
2 Skeleton proposal for the chapter 6 “Radio layer 1 issues and related solutions” of TR 38.821

Thales proposes the following sections for the chapter 6 of [3] related to RAN1. The proposed structure has been constructed based on the proposals captured in the contributions submitted for Athens meeting.
6
Radio Layer 1 issues and related solutions

6.1 Key issues

This section should include a recap of the key issues description that apply to RAN1 only.
6.2 Evaluation methodology and assumptions

This section should introduce the methodology and assumptions for analytical evaluations and link-level or system level simulations.
6.3 Solutions for NTN
This section should include a subsection for each identified key issues. Each subsection should describe the work on solutions for the corresponding issue and their performance.
We propose to address the following key issues in this section. The following list of issues may not be exhaustive.
6.3.1 Timing and frequency acquisition and tracking
This subsection should address the timing and frequency acquisition issue for the initial synchronization due to high Doppler shifts values for some NTN scenarios.
This subsection should also address the frequency  and timing tracking issue due to high Doppler drifts values for some NTN scenarios.
6.3.2 Timing advance

This subsection should propose solutions to handle TA when long propagation delay must be considered like in most NTN scenarios.
It should also address the TA adjustment issue due to the high satellite mobility.
6.3.3 Random access

This subsection should define if the current random access preamble formats are compatible with NTN channel specific constraints.
This subsection should also define  if the current RACH capacity is sufficient in comparison of beam size and user density values expected in NTN.

6.3.4 Power control, ACM, CSI feedback
This subsection should address the closed loop performance issue due to longer RTD values experienced in NTN.
6.3.5 HARQ and performance aspects
This subsection should address the HARQ disabling or enhancing issue considering the different scenarios that can be considered in NTN.

6.3.6 Transmission timing
This subsection should address the transmission timing issue due to longer RTD values in NTN. Indeed, the current maximal permitted timing offsets between DCI slot 
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 are not compatible w.r.t Timing Advance values considered in NTN.
6.3.7 UE location

This subsection should define in which conditions  and for what purpose UE location must/may be provided. It should describe by which means the UE location is obtained and the associated accuracy performances. If some working assumptions are made about UE location to define some solutions in another subsection, reference to this subsection should be provided.
3 References

[1] RP-181370, Study on solutions evaluation for NR to support Non-Terrestrial Network, Thales, RAN#80, La Jolla, USA, 2018

[2] 3GPP TR 38.811, Study on New Radio (NR) to support non-terrestrial networks, V15.0.0.

[3] 3GPP TR 38.821, Solutions for NR to support non-terrestrial networks
4 Text Proposal for TR 38.821 v0.3.0
6 Radio Layer 1 issues and related solutions

Editor’s note: to be drafted by RAN1

6.1 Key issues

6.2 Evaluation methodology and assumptions

6.3 Solutions for NTN
6.3.1 Timing and frequency acquisition

6.3.2 Timing advance

6.3.3 Random access

6.3.4 Power control, ACM, CSI feedback

6.3.5 HARQ and performance aspects
6.3.6 Transmission timing
6.3.7 UE location
_1613399446.unknown

_1613399490.unknown

