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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
This document provides Thales views on the scoping of Rel-17 of NWI non-terrestrial network (NTN).

Email discussion

See RP-191678 for background and methodology on the scoping of Rel-17 of NWI non-terrestrial network (NTN)

Step 1: Identify most relevant scenarios

Question 1.a: What scenarios among LEO, GEO, HAPS based access should be addressed for the normative phase of NTN in Rel-17? 
	Organisation
	Proposed scenarios (HAPS, LEO, GEO based access)
	Comments

	Thales
	1st) LEO 
2nd) GEO
3rd) HAPS 

	We propose to consider in decreasing priority
· LEO based access providing direct access (eMBB, mMTC) over worldwide/global or regional coverage to smartphones (3GPP class 3 devices) to address extreme rural coverage areas
· GEO based access providing IAB service (suitable for UEs with high gain antennas such parabolic aperture or phased array antenna type device) over regional coverage to provide fixed or mobile hot spots in extreme rural coverage areas
· HAPS based access providing direct access (eMBB, mMTC & uRLLC) over local coverage (200 km diameter) to smartphones (3GPP class 3 devices) 


	
	
	





Question 1.b: For each proposed scenarios (e.g. HAPS, LEO, GEO), what max cell size[footnoteRef:1] (edge to edge) should be considered for the normative phase of NTN in Rel-17?  [1:  A logical cell may encompass the foot print of several beams] 

	Organisation
	Proposed Max cell size (edge to edge)
	Comments

	Thales
	1st) LEO: 200 km  (TBC)
2nd) GEO: 1000 km (TBC)
3rd) HAPS: 100 km (TBC)
	We propose to consider satellite and HAPS scenarios able to generate multi beams.
In order to close the link budget and provide eMBB services, high gain antenna shall be embarked on board the platforms generating narrow beams.

	
	
	




Question 1.c: For each proposed scenarios (e.g. HAPS, LEO, GEO), what payload type (Regenerative/Transparent) on board the satellite/HAPS should be considered for the normative phase of NTN in Rel-17? 
	Organisation
	Regenerative/Transparent payloads
	Comments

	Thales
	1st) LEO: Transparent
2nd) LEO: Regenerative
3rd) GEO: Transparent
4th) HAPS: regeneraive
	Both transparent and regenerative (RAN functions ) payload can be considered.
Regenerative payload enables to improve the link budget/capacity on the service link and reduce by half the RTD for low layer protocols. In addition, it is necessary to suppport Inter Satellite Links which allows to serve areas where no gateways are deployed (ex: maritime applications).
As per LEO, ISL provide a real plus since it allows to serve areas where gateways are not deployed. We therefore recommend to address LEO with transparent and with regenerative payloads.
For GEO, regenerative doesn’t add much value since ISL are not foreseen and therefore can be postponed in future releases.
As per HAPS, regenerative payload can be considered in priority.


	
	
	




Question 1.d: In the case of LEO and HAPS scenarios are proposed, what beam foot prints (fixed or moving beams on earth) should be considered for the normative phase of NTN in Rel-17? 
	Organisation
	fixed or moving beam foot prints on earth
	Comments

	Thales
	1st) LEO: fixed beam foot prints on earth
2nd) GEO: fixed beam foot prints on earth
3rd) HAPS: fixed beam foot prints on earth
	In the case of GEO, the orbit control allows to ensure a fixed beam foot print pattern on earth.
In case of HAPS and LEO, the antenna system can steer the beams to ensure also fixed beam foot print pattern on earth.


	
	
	




Question 1.e: For each proposed scenarios (e.g. HAPS, LEO, GEO), what hypothesis on UE capability in terms of location determination should be considered for the normative phase of NTN in Rel-17? 
	Organisation
	UE with location determination capability (e.g. GNSS) or not
	Comments

	Thales
	1st) LEO: Both type
2nd) GEO: Both type
3rd) HAPS: Both type
	

	
	
	




Question 1.f: For each proposed scenarios (e.g. HAPS, LEO, GEO), what targeted usage scenarios/performances (See table B.2-1: Non-Terrestrial network target performances per usage scenarios in TR 38.821) should be considered for the normative phase of NTN in Rel-17? 
	Organisation
	Targeted usage scenarios & performance (see table B.2-1 in TR 38.821)
	Comments

	Thales
	1st) LEO: All
2nd) GEO: Vehicular connectivity, stationary, airplane connectivity, IoT connectivity, Public safety
3rd) HAPS: All
	

	
	
	





Question 1.g: For each proposed scenarios (e.g. HAPS, LEO, GEO), what UE type (3GPP class 3 or other) should be considered for the normative phase of NTN in Rel-17? 
	Organisation
	UE type (3GPP class 3 or other)
	Comments

	Thales
	1st) LEO: 3GPP class 3 UE and other types of UE
2nd) GEO: Other types of UE
3rd) HAPS: 3GPP class 3 UE and other types of UE 
	LEO and HAPS based access network should be able to serve both 3GPP class 3 UE and other type of UE (e.g. smart phone equiped with protubating antenna for public safety communications or even directional antenna (dish or phased array) for IAB services
[bookmark: _GoBack]GEO should be able to serve other type of UE (e.g. smart phone equiped with protubating antenna for public safety communications or even directional antenna (parabolic or phased array) for IAB services


	
	
	







Step 2: Identify the features to be adapted or defined for NG-RAN to support NTN

Foreword: In the following, impacts on NR features for the proposed down selected scenarios are being identified based on the on going NTN study item preliminary outcomes. This is pending to the outcomes of the on going study.

Question 2.a: What are the necessary NG-RAN features to support the proposed NTN scenarios ? 

	Organisation
	Recommended Scenarios[footnoteRef:2] [2:  One scenario per row, possibly several row per organisation] 

	NG-RAN features impacted at RAN1, RAN2 and RAN3

	
	
	







Step 3: Ranking of the scenarios/options and features to be adapted or defined for NG-RAN to support NTN for Rel-17 NWI NTN

The ranking of scenarios and options will take into account
· the number /level of impacts w.r.t. existing 5G standard specifications.
· the stakeholders interest
…




Step 4: Drafting of the NWI’s objective and list of TS to be modified


Proposed text for the clause “4.1 Objective of SI or Core part WI or Testing part WI”

The objectives for this work item are, based on the outcomes of the TR 38.811 and TR 38.821, to define a set of necessary features/adaptations enabling the operation of NR/NG-RAN in non-terrestrial networks for 3GPP Release 17 covering satellite access and/or HAPS based access.
…


Tentative list of impacted TS

	Impacted existing TS/TR 

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	TSG#90
	

	
	
	TSG#90
	

	
	
	TSG#90
	

	
	
	TSG#90
	




Step 5: Scope of further study/work on NTN

In a fifth step, we propose to identify remaining issues related to scenarios / options that need to be addressed during Rel-17.

Question 5.a: What are the remaining issues to be addressed in RAN1, RAN2 and/or RAN3 to support further NTN scenarios / options / features ? 
	Organisation
	Recommended Scenarios[footnoteRef:3] [3:  One scenario per row, possibly several row per organisation] 

	Comments

	Thales
	LEO & GEO
	We propose to address as a priority the following aspects
· Multi connectivity between satellite and cellular access
· IAB supporting non-terrestrial networks (especially with IAB node on board LEO satellite)
· NB-IoT supporting non-terrestrial networks





Conclusion


TBD


END
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