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1. Introduction
The intent is to address the following  note in clause 4.x “Non-Terrestrial Networks “, 4.x.1	“Architecture” of stage 2 text (TS 38.300) [1]:
Editor’s Note:	The scope of gNB for NTN and its relation with NTN-GW and transparent payload on board space/air-borne vehicle is FFS

[bookmark: OLE_LINK2][bookmark: OLE_LINK1]2. Discussion
The following definitions have already been approved by RAN3
· High Altitude Platform Station: airborne vehicle embarking the NTN payload placed at an altitude between 8 and 50 km.
· Feeder link: Wireless link between the NTN Gateway and the  satellite or the HAPS.
· Non-terrestrial networks: Networks, or segments of networks, using an airborne or space-borne vehicle to embark an NTN payload. 
· NTN-gateway: an earth station or gateway located at the surface of the Earth, and providing connectivity for accessing the satellite (resp. HAPS) using the service link. An NTN-gateway is a transport network layer (TNL) node.
· NTN payload: it performs the desired communication function of the satellite (respectively HAPS) between the service and the feeder link. It is embarked on board space/airborne vehicle.
· Satellite: a space-borne vehicle embarking the NTN payload, placed into Non-Geostationary Earth Orbit (NGEO) or Geostationary Earth Orbit (GEO).
· Service link: Wireless link between the satellite or the HAPS and UE.

The definition of NTN-gateway should be revised as follow since the feeder link is the link between the NTN-gateway and the NTN-station: 
· NTN-gateway: an earth station or gateway located at the surface of the Earth, and providing connectivity for accessing the NTN-station (satellite or (resp. HAPS) using the feeder service link. An NTN-gateway is a transport network layer (TNL) node.

In order to further clarify the scope of gNB for NTN and its relationship with NTN-GW and transparent payload on board space/air-borne vehicle, the following assumptions are made related to NTN architecture:
· NTN station: Space or Airborne stations which encompass the NTN vehicle and the NTN payload
· NTN vehicle: It ensures attitude control for the NTN station in coordination with NTN control function via command and telemetry, and provide a structure and power and possibly an appropriate thermal environment, radiation shielding to the NTN payload, 
· NTN infrastructure: it consists of NTN stations, NTN gateways and NTN control function
· NTN-payload, embarked on board NTN vehicle (Transparent wrt NG-RAN architecture), implements the mission/services that the satellite/HAPS is expected to fulfil
· NTN control function which controls the NTN-vehicle and the overall radio resources of the NTN-payload
· NTN-gateway deployed on the ground, interfaces with the gNB-DU(s) on one side and with the NTN station on the other side.
· gNB-DU and gNB-CU are located on the ground in case of transparent NTN-payload
· Multiple gNB-DU/CU on the ground may be connected with the same NTN payload. In other words, several gNB-DU mays share the resources of a given payload. While several UEs can be served by a single gNB-DU

In the case of transparent payload, the gNB includes a specific Radio Remote Head made of a combination of NTN-Gateway, Feeder link and NTN-station. See below a figure which clarify the NTN based NG-RAN architecture:
 [image: ] Figure X.Y: NTN based NG-RAN architecture (transparent payload scenario) 

NR-Uu (*): the 3GPP defined NR-Uu Radio Protocol is encapsulated in a non 3GPP defined fronthaul transport protocol.
NTN Control Data (NTN-CD):  the format and content of the control data ((e.g. switch over events, Ephemeris) related to the NTN infrastructure may be defined by 3GPP (e.g. as O&M information). The transport of the NTN-CD provided by NTN Control Functions to gNB is out of 3GPP scope. 
NTN infrastructure: it consists of NTN stations, NTN gateways and NTN control function. It implements several NTN-RRH
NTN Radio Remote head (NTN-RRH): It maps the NR-Uu radio protocol over radio resources of the NTN infrastructure (e.g. beams, channels, Tx power).
NTN control function: It monitors and controls the NTN-vehicles as well as the radio resources of the NTN payload(s) & NTN-Gateway(s). It provides control data to the gNBs.
Hence it may be assumed that the NTN control function has knowledge of
· the actual Ephemeris of NTN stations based on theoretical Ephemeris, NTN-station location measurements and specific extrapolating Ephemeris algorithms
· the overall NTN infrastructure topology (constellation of NTN-stations, NTN-gateways, …)
· the list of all beams per NTN stations and their allocated radio resources (e.g. frequency band, Tx power)
· the time window during which a specific radio link (feeder + service link) can be established between a given NTN-Gateway and targeted areas.

It is up to the NG-RAN to decide how to exploit the NTN infrastructure’s radio resources (beams, frequency bands, Transmit power) to activate the cells and perform the necessary hand-overs for UEs

The following aspects should be considered out of scope of 3GPP since they are implementation dependent:
· The fronthaul interface between the NTN-gateway and the gNB-DU, is similar to the interface between gNB-DU and RRH. It is a wire-line connection (e.g. Optical fibre, Ethernet cable, RF cable, ..). 
The NTN vehicle is specific to each NTN infrastructure
· The NTN-Gateway, which is a transport node (RAN3 agreement)
· The feeder link, which is transporting the Uu interface
· The NTN control function to control the NTN-vehicle(s) as well as the radio resources of the NTN payload(s) 


The cardinality in the connections between NTN-stations, NTN-gateways, NTN-RRH, and gNBs are yet to be defined. Typically
· several gNB-DUs could interface to a NTN-gateway
· Multiple NTN-Gateway can access via their respective feeder link to one NTN-station
· Multiple NTN-stations may be connected to one or several NTN-Gateways
· one NTN-station can support several NTN-RRH

As per the “Editor’s Note: The statement on NG-RAN architecture applicability in section 4, e.g. the CIoT is not supported in this WI, is FFS.”, the proposed “NTN based NG-RAN architecture (transparent payload scenario)” may be considered as reference also for CIoT supported by 5GCN.

3. Conclusion
The below proposals are intended to resolve the current draft BL CR 38.300 “Editor’s Note:	 The scope of gNB for NTN and its relation with NTN-GW and transparent payload on board space/air-borne vehicle is FFS”

Proposal 1: Adopt new acronym in TS 38.300
· NTN-CD: NTN Control Data
· NTN-RRH: NTN Remote Radio Head

Proposal 2: Adopt new definitions in TS 38.300
· NTN station: Space or airborne station which encompass the NTN vehicle and the NTN payload
· NTN vehicle: It ensures attitude control for the NTN station in coordination with NTN control function via command and telemetry, and provide a structure and power and possibly an appropriate thermal environment, radiation shielding to the NTN payload. NTN infrastructure: it consists of NTN stations, NTN gateways and NTN control function. It implements several NTN-RRH
· NTN control function: It monitors and controls the NTN-vehicles as well as the radio resources of the NTN payload(s) & NTN-Gateway(s). It provides control data to the gNBs.
· NTN Radio Remote Head: It maps the NR-Uu radio protocol over radio resources of the NTN infrastructure (e.g. beams, channels, Tx power)

Proposal 2bis: Correct definition of NR-NTN draft stage 2 running CR
· NTN-gateway: an earth station or gateway located at the surface of the Earth, and providing connectivity for accessing the NTN-station (satellite or (resp. HAPS) using the feeder service link. An NTN-gateway is a transport network layer (TNL) node.

Proposal 3: Add the following figure and text in TS 38.300:
The following figure illustrates the relationship between the gNB-DU/gNB-CU and the NTN infrastructure:
[image: ]Figure X.Y: NTN based NG-RAN architecture (transparent payload scenario) 

The NTN infrastructure may implement several NTN-RRH.
The NTN vehicle supports the NTN payload by providing a structure, power, commanding, telemetry, attitude control for the NTN station and possibly an appropriate thermal environment, radiation shielding,
The NTN-RRH maps the NR-Uu radio protocol over radio resources of the NTN infrastructure (e.g. beams, channels, Tx power).
The NTN control function controls the NTN-vehicles as well as the radio resources of the NTN infrastructure (NTN payload(s) & NTN-Gateway(s)). It provides control data to the gNBs.
The format and content of the NTN control data (e.g. switch over events, Ephemeris) related to the NTN infrastructure may be defined by 3GPP (e.g. as O&M information): FFS.
The transport of the NTN-CD between NTN Control Function and gNB is out of 3GPP scope.
The transport of NR-Uu protocol at the fronthaul interface between the NTN-gateway and the gNB-DU, is out of 3GPP scope.

Proposal 4: The following aspects should be considered out of scope of 3GPP since they are implementation dependent:
· The fronthaul interface between the NTN-gateway and the gNB-DU, is similar to the interface between gNB-DU and RRH. It is a wire-line connection (e.g. Optical fibre, Ethernet cable, RF cable, ..)
· The NTN vehicle supports the NTN payload by providing a structure, power, commanding, telemetry, attitude control for the NTN station and possibly an appropriate thermal environment, radiation shielding
· The NTN-Gateway, which is a transport node (RAN3 agreement)
· The feeder link, which is transporting the Uu interface
· The NTN control function to control the NTN-vehicle(s) as well as the radio resources of the NTN payload(s) 

Proposal 5: Add the following editor’s note in TS 38.300.
Editor’s Note: The cardinality in the connections between NTN-stations, NTN-gateways, NTN-RRH, and gNBs in FFS.

Proposal 6: The “Editor’s Note: The statement on NG-RAN architecture applicability in section 4, e.g. the CIoT is not supported in this WI, is FFS.”, can be resolved with the following sentence “NTN based NG-RAN architecture (transparent payload scenario) may be considered as reference also for CIoT supported by 5GCN.”


4. References
 [1] 3GPP 38.300 “NR; NR and NG-RAN Overall Description; Stage 2 (Release 16)”


4. Annex: Text Proposal (wrt TS 38.300 v16.4.0 + draft stage 2 BL CR)


<<<<<<<<<<<<<<<<<<<< First Changes Begin >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc20387886][bookmark: _Toc29375965][bookmark: _Toc37231822][bookmark: _Toc46501875][bookmark: _Toc51971223][bookmark: _Toc52551206][bookmark: _Toc60787857]3.1	Abbreviations
[bookmark: _GoBack]For the purposes of the present document, the abbreviations given in TR 21.905 [1], in TS 36.300 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 36.300 [2].
..
NTN-CD	NTN Control Data 
NTN-RRH	NTN Remote Radio Head


<<<<<<<<<<<<<<<<<<<< Next Changes Begin >>>>>>>>>>>>>>>>>>>>


[bookmark: _Toc20387887][bookmark: _Toc29375966][bookmark: _Toc37231823][bookmark: _Toc46501876][bookmark: _Toc51971224][bookmark: _Toc52551207]3.2	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1], in TS 36.300 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] and TS 36.300 [2].
..
NTN-gateway: an earth station or gateway located at the surface of the Earth, and providing connectivity for accessing the NTN-station (satellite (resp.or HAPS) using the feeder service link. An NTN-gateway is a transport network layer (TNL) node.
NTN station: Space or airborne High Altitude Platform station which encompass the NTN vehicle and the NTN payload
NTN vehicle: It ensures attitude control for the NTN station in coordination with NTN control function via command and telemetry, and provide a structure and power and possibly an appropriate thermal environment, radiation shielding to the NTN payloadspace or airborne platform
NTN infrastructure: it consists of NTN stations, NTN gateways and NTN control functions. It implements several NTN-RRH
NTN control function: It monitors and controls the NTN-vehicles as well as the radio resources of the NTN payload(s) & NTN-Gateway(s). It provides control data to the gNBs
NTN Radio Remote Head: It maps the NR-Uu radio protocol over radio resources of the NTN infrastructure (e.g. beams, channels, Tx power)

<<<<<<<<<<<<<<<<<<<< Next Changes Begin >>>>>>>>>>>>>>>>>>>>


[bookmark: _Toc46501906]4.x	Non-Terrestrial Networks 
The Figure 4.x-1 below illustrates the general architecture of a Non-Terrestrial Network (NTN)  highlighting the service link, the feeder link, the satellite (respectively HAPS: High Altitude Platform Station), and the NTN-Gateway.

[image: ]
Figure 4.x-1: Overall Architecture of a NTN 

Three types of NTN beams or cells are supported.
· Earth-fixed cells characterized by beam(s) covering the same geographical areas all the time (e.g., the case of GEO satellites and HAPS)
· quasi-Earth-fixed cells characterized by beam(s) covering one geographic area for a finite period and a different geographic area during another period (e.g., the case of NGEO satellites generating steerable beams)
· Earth-moving cells characterized by beam(s) covering one geographic area at one instant and a different geographic area at another instant (e.g., the case of NGEO satellites generating fixed or non-steerable beams).

NGEO encompass constellation of satellites with circular orbits at altitude greater than or equal to 300 km. This includes Low-Earth Orbit at altitude lower than 1500 km and Medium Earth Orbit at altitude greater than 7000 km
Depending on NGEO satellites, gNB can provide either quasi-Earth-fixed cells or Earth-moving cells, while gNB operating with GEO satellite can provide Earth fixed cells.

The NG-RAN architecture specified in section 4 is applicable for NTN with the following constraints and additions:
Editor’s Note: The statement on NG-RAN architecture applicability in section 4, e.g. the CIoT is not supported in this WI, is FFS.
Editor’s Note:	The scope of gNB for NTN and its relationship with NTN-Gateway and transparent payload on board space/air-borne vehicle is FFS
The following figure illustrates the relationship between the gNB-DU/gNB-CU and the NTN infrastructure:
[image: ]Figure X.Y: NTN based NG-RAN architecture (transparent payload scenario) 

The NTN infrastructure may implement several NTN-RRH.
The NTN vehicle supports the NTN payload by providing a structure, power, commanding, telemetry, attitude control for the NTN station and possibly an appropriate thermal environment, radiation shielding,
The NTN-RRH maps the NR-Uu radio protocol over radio resources of the NTN infrastructure (e.g. beams, channels, Tx power).
The NTN control function controls the NTN-vehicles as well as the radio resources of the NTN infrastructure (NTN payload(s) & NTN-Gateway(s)). It provides control data to the gNBs.
The format and content of the NTN control data (e.g. switch over events, Ephemeris) related to the NTN infrastructure may be defined by 3GPP (e.g. as O&M information): FFS.
The transport of the NTN-CD between NTN Control Function and gNB is out of 3GPP scope.
The transport of NR-Uu protocol at the fronthaul interface between the NTN-gateway and the gNB-DU, is out of 3GPP scope

NTN based NG-RAN architecture (transparent payload scenario) may be considered as reference also for CIoT supported by 5GCN.

Editor’s Note: The cardinality in the connections between NTN-stations, NTN-gateways, NTN-RRH, and gNBs in FFS.

In this release,  the NTN-payload transparently forwards the radio protocol received from the UE (via the service link) to the NTN Gateway (via the feeder link) and vice-versa. The NTN-payload may change the carrier frequency, filter and amplify the received RF signal, before re-transmitting it on the service link (respectively on the feeder link). In such case
· Multiple NTN-payload may be connected to the same gNB on the ground.
· Multiple NTN-Gateways may be connected to the same NTN-payload.
the gNB may be co-located with the NTN-Gateway
In this release, UEs supporting NTN are assumed to be GNSS-capable


For Network Identities the following applies in addition:
-	A Tracking Area of an NTN corresponds to a fixed geographical area.

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

END
3

image1.emf
NTN infrastructure

UE

gNB-

DU/CU

NTN-station

NTN-gateway

NTN

Control function

NR-Uu

Feeder link

NTN Radio Remote Head

NTN-CD (O&M)

5GCN

NG

gNB

NR-Uu (*)


image2.emf
Service

link

Satellite

or HAPS

NTN-GW

Beam foot

print

Field of view of the satellite (or HAPS)

Feeder link

Data 

network

UE


