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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. We also provide a first TP to capture the agreements achieved [4] last meeting.
2 TP 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 contributions submitted during the two previous meetings.
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, AMC, 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 Other
This subsection should address the remaining issues which are not addressed in the previous subsections. For instance, it could be the right place to define which features could benefit from UE location information. The level of location accuracy needed for certain features could be discussed here as well.
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6 Radio Layer 1 issues and related solutions

Editor’s note: to be drafted by RAN1

6.1 Key issues
Editor’s note: This section should include a recap of the key issues description that apply to RAN1 only.
6.2 Evaluation methodology and assumptions
Editor’s note: This section should introduce the methodology and assumptions for analytical evaluations and link-level or system level simulations.
6.2.1 Definition of satellite parameters sets

Two distinct sets of satellite parameters has been defined for analytical evaluations and link-level or system level simulations and captured in Table 6.2.1-1 and Table 6.2.1-2.

Table 6-2.1-1: Set 1 of satellite parameters and payload characteristics for downlink transmissions and uplink receptions

	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35’786 km
	1’200 km
	600 km

	Equivalent satellite antenna aperture (Note1)
	S-band
	22 m
	2 m
	2 m

	Satellite EIRP density
	
	59 dBW/MHz
	40 dBW/MHz
	34 dBW/MHz

	G/T
	
	19 dB K-1
	11.2 dB K-1
	11.2 dB K-1

	Satellite beam diameter
	
	300 km
	150 km
	70 km

	Equivalent satellite antenna aperture (Note1)
	Ka-band
	5 m
	0.5 m
	0.5 m

	Satellite EIRP
	
	40 dBW/MHz
	10 dBW/MHz
	4 dBW/MHz

	G/T
	
	22 dB K-1
	13 dB K-1
	13 dB K-1

	Satellite beam diameter
	
	130 km
	40 km
	20 km

	Note 1: This value is equivalent to the antenna diameter to be used in Sec. 6.4.1 of TR38.811v15.0.0.


Table 6-2.2-2: Set 2 of satellite parameters and payload characteristics for downlink transmissions and uplink receptions

	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Satellite altitude
	35’786 km
	1’200 km
	600 km

	Equivalent satellite antenna aperture (Note1)
	S-band
	FFS
	FFS
	FFS

	Satellite EIRP density
	
	FFS
	FFS
	FFS

	G/T
	
	FFS
	FFS
	FFS

	Satellite beam diameter
	
	FFS
	FFS
	FFS

	Equivalent satellite antenna aperture (Note1)
	Ka-band
	FFS
	FFS
	FFS

	Satellite EIRP
	
	FFS
	FFS
	FFS

	G/T
	
	FFS
	FFS
	FFS

	Satellite beam diameter
	
	FFS
	FFS
	FFS

	Note 1: This value is equivalent to the antenna diameter to be used in Sec. 6.4.1 of TR38.811v15.0.0.


6.2.2 Simulation assumptions for calibration

The simulation assumptions to be considered for calibration are summarized in Table 6.2.2-1 and Table 6.2.2-2. The UE characteristics are summarized in Table 6.2.2-3.
Table 6.2.2-1: System Level Simulation assumptions for configuration scenario A
	Configuration scenario
	A (GEO – transparent) (Note 1)

	Frequency band
	<6 GHz (i.e. S-band 2 GHz)

>6 GHz (i.e. Ka-band DL 20 GHz, UL 30 GHz)

	Maximum Bandwidth per beam (DL + UL)
	S-Band: FFS

Ka band: FFS

	Satellite characteristics (G/T, EIRP density, antenna diameter)
	Set 1: Table 6.2.1-3

Set 2: Table 6.2.1-4

	Satellite antenna pattern
	Bessel function (see 3GPP TR 38.811, clause 6.4.1)

	Satellite polarization configuration
	FFS

	Beam layout
	FFS. At least a hexagonal beam layout is considered for the evaluations.

	Number of beams
	FFS

	Frequency re-use factor
	FFS

	Deployment scenarios
	Baseline: Rural

Additional deployment scenario results can be provided

	UEs outdoor/indoor distribution
	100% outdoor distribution for UEs

	UEs coverage distribution
	X=10 UEs per beam with uniform distribution in all the beams should be considered for the evaluation. 

•
FFS: Other values of X

	UE characteristics
	See Table 6.2.2-3

	UE orientation
	VSAT: Ideal Tracking serving beam;

Handheld: Random

Others (Note 2): FFS

	Handover Margin
	FFS

	UE attachment
	FFS

	Metrics for calibration
	Base line: Coupling loss, Geometry

Optional: FFS

	Note 1: Typical impairment values (additional frequency error, SNR loss) due to the feeder link except for delay can be considered to be negligible. When available, specific values can be considered in the evaluation and should be reported.

Note 2: Moving platforms (e.g., aircrafts, vessels), building mounted devices.


Table 6.2.2-2: System Level Simulation parameters for configuration scenarios C2/D2

	Configuration scenario
	C2 (LEO – transparent – moving beams) (Note 1) / D2 (LEO – regenerative – moving beams)

	Frequency - Band
	<6 GHz (i.e. S-band 2 GHz)

>6 GHz (i.e. Ka-band DL 20 GHz, UL 30 GHz)

	Maximum Bandwidth per beam (DL + UL)
	S-band: FFS

Ka band: FFS

	Satellite characteristics (G/T, EIRP density, antenna diameter)
	Set 1: Table 6.2.1-3

Set 2: Table 6.2.1-4

	Satellite antenna pattern
	TR 38.811v15.0.0 section 6.4.1 Bessel function

	Satellite polarization configuration
	FFS

	Beam layout
	FFS. At least a hexagonal beam layout is considered for NTN evaluations.

	Number of beams
	FFS

	Frequency re-use factor
	FFS

	Deployment scenarios
	Base-line: Rural

Additional deployment scenario results can be provided

	UEs outdoor/indoor distribution
	100% outdoor distribution for UEs

	UEs coverage distribution
	X=10 UEs per beam with uniform distribution in all the beams should be considered for NTN evaluation. 

•
FFS: Other values of X

	UE characteristics
	See Table 6.2.2-3

	UE orientation
	VSAT: Ideal Tracking serving beam;

Handheld: Random

Others (Note 2): FFS

	Handover Margin
	FFS

	UE attachment
	FFS

	Metrics for calibration
	Base line: Coupling loss, Geometry

Optional: FFS

	Note 1: Typical impairment values (additional frequency error, SNR loss) due to the feeder link except for delay can be considered to be negligible. When available, specific values can be considered in the evaluation and should be reported.

Note 2: Moving platforms (e.g., aircrafts, vessels), building mounted devices.


Table 6.2.2-3: UE characteristics versus categories
	Characteristics
	VSAT
	Handheld
	Other (Note 1)

	Frequency band
	S band
	Ka band
	S-band
	Ka band
	S-band
	Ka band

	Antenna type and configuration
	Directional
	Directional
	Omni directional
	Omni directional
	Directional
	Directional

	Polarisation
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Antenna gain (UL, DL)
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Noise figure
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	G/T
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	EIRP
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Note 1: Moving platforms (e.g., aircrafts, vessels), building mounted devices.


6.3 Solutions for NTN
Editor’s note: 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.
6.3.1 Timing and frequency acquisition and tracking
6.3.2 Timing advance

6.3.3 Random access

6.3.4 Power control, AMC, CSI feedback

6.3.5 HARQ and performance aspects

6.3.6 Transmission timing

6.3.7 Other
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