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1 [bookmark: _Ref298777854]Abstract
This document reports about an email discussion that took place between 14th and 29th May 2018 about the scope of a possible study item to be carried in RAN WGs during release 16 on solutions for NR to support Non-Terrestrial networks.

2 Summary of the email discussion
Thales, as moderator, launched the email discussion on 14th May 2018 and proposed the following study item scope on the basis of the activity B of the Study Item “NR support non-terrestrial networks” in RP-171450 agreed at RAN#76. 
Several feedbacks were collected as reported in the annex of this TDOC.
Based on the feedbacks collected as well as on the outcomes of the 3GPP TR38.811, Thales proposed to modify the objectives of the study item as follow:

“The objectives for this study item are, based on the recommendations of the TR 38.811, to define a set of necessary features/adaptations enabling the operation of NR protocol in satellite or HAPS systems for 3GPP Release 16.

Physical layer
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 [RAN1]

Layer 2 and above, and RAN architecture

Solutions to address the following aspects:
· Propagation delay: Identify timing requirements and solutions on layer 2 aspects, MAC, RLC, RRC, to support non-terrestrial network propagation delays considering FDD and TDD duplexing mode. This includes radio link management. [RAN2]
· Paging: procedure adaptations in case of moving satellite foot prints or cells
· Handover: Study and identify mobility requirements and necessary measurements that may be needed for handovers [RAN2, RAN1] between some non-terrestrial space-borne vehicles (such as Non Geo stationary satellites) that move at much higher speed but over predictable paths and their beamsArchitecture: Identify needs for the 5G’s Radio Access Network architecture to support non-terrestrial networks (e.g. handling of network identities) [RAN3]
· Channel raster/duplexing/numbering and spacing aspects [RAN4]

Note:
· This new study item does not address regulatory issues.”


No further comment were provided.
Hence the above mentionned objectives could be captured in a Release 16 SID proposed to RAN TSG for approval.

3 Annex: Comments collected during email discussion
The following organisations have expressed their support to the initial SID proposed by Thales: National instruments, ITRI, BCOM, III, KT Corp, IITH, Reliance Jio, VTT, HNS, Inmarsat, Nomor Research, Pivotal Commware, ICS, Leonardo, ESA, SES, CTTC, ST microelectronics
The following organisations have expressed support to the initial SID proposed by Thales with some suggested corrections in the table below: Eutelsat, TNO and IAESI (Satixfy)
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	Organisation
	Comments
	Proposal to address the comment

	Eutelsat
	We would suggest nevertheless to replace ‘deactivation of HARQ’ with ‘Making retransmission mechanisms at the physical layer more delay-tolerant’.
	Replacing “Deactivation of HARQ” by “Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability the deactivation of HARQ mechanisms.”

	TNO
	I want to point to a related 3GPP SA1 study in 22.822 where use cases for 5G Satellite integration are provided. This study shows the relevance for 5G Satellite integration for e.g. public safety, maritime/logistics, industry/energy.
	Adding in clause 3. “Justification”, reference to the related 3GPP SA1 study in 22.822 where use cases for 5G Satellite integration are provided.

	IAESI (Satixfy)
	We also support Eutelsat  suggestion of ‘Making retransmission mechanisms at the physical layer more delay-tolerant’.
	See above

	IAESI (Satixfy)
	We suggest to add the topic of  “The impact on NTN resources and architecture”. This topic is relevant to both physical layer and  higher layers.
If you mean that the 5G-NTN is sub-system of a 5G network, then indeed, the impact is an “implementation” issue.  I believe we should take a more general approach in which the 5G-NTN is a system that interfaces with a 5G network, and provides services to it, while also capable of supporting other services (e.g. broadcast,..). This would certainly be case if 5G is to be implemented over existing satellites. So the 5G physical layer and higher layers should take into account the constraints posed by the NTN. 
	
This is an implementation issue rather and therefore out of the 3GPP scope.




The following organisations have expressed support to the initial SID proposed with the suggested modifications of Eutelsat: CNES, Fraunhofer HHI, Avanti, Ligado, Fraunhofer IIS. 
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