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1. Introduction
This contribution attempt to complete the NTN Stage 2 by introducing further agreements from RAN3#109e, some definitions, and the additional proposals.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]3. Discussion
The following agreements where made last meeting:
· Consider WI scenarios including LEO/GEO, Earth fixed/moving beams
· Current NG-RAN architecture is reused for NTN
These agreements are related to the Overall Architecture and Functional Split of the NR and NG-RAN description with regard to the NTN support. The second agreement clarifies that the NTN has similar architecture of existing NG-RAN. It is then propose to introduce NTN in section 4 of stage 2, with associated definition e.g. LEO etc … 
The general statement introduced in BL CR with the Editor note is removed with the FFS thank to the introduction of the NTN in section 4, makes implicit the support of NG-RAN Architecture, then there is no need to specify what is not supported e.g. IoT in this WID. This also clarifies that NTN is a Network that could support vertical defined in section 16 and not a vertical… 
In order to support the statement ‘Earth fixed/moving beams’,  like for AAS in LTE with the coverage change a sentence is introduce in section 4. as supplementary feature supported by NTN.
[bookmark: _Toc423019661][bookmark: _Toc423020300][bookmark: _Toc423019946][bookmark: _Toc423020292][bookmark: _Toc423020275]Additionally we propose to define and clarify at stage 2, the WID objective: “to support feeder link switch over in Transparent payload architecture based LEO scenarios” by the definition of the Feeder link and the NTN-GW which is implicitly linked.
We also propose to capture the advantage of the “predictable and periodical” nature of NTN by requirements on OAM like the knowledge of the satellite Ephemeris.
Further clarifications are provided to clarify the architecture. 
Annex – TP
Note: the TP is against TS 38.300 V16.2.0 and might request some update with regards to TS 38.300 V16.3.0
[bookmark: _Toc46501874]3	Abbreviations and Definitions
[bookmark: _Toc37231822][bookmark: _Toc46501875][bookmark: _Toc29375965][bookmark: _Toc20387886]3.1	Abbreviations
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].
5GC	5G Core Network
5GS	5G System
5QI	5G QoS Identifier
A-CSI	Aperiodic CSI
AKA	Authentication and Key Agreement
AMBR	Aggregate Maximum Bit Rate
AMC	Adaptive Modulation and Coding
AMF	Access and Mobility Management Function
ARP	Allocation and Retention Priority
BA	Bandwidth Adaptation
BCH	Broadcast Channel
BH	Backhaul
BL	Bandwidth reduced Low complexity
BPSK	Binary Phase Shift Keying
C-RNTI	Cell RNTI
CAG	Closed Access Group
CAPC	Channel Access Priority Class
CBRA	Contention Based Random Access
CCE	Control Channel Element
CD-SSB	Cell Defining SSB
CFRA	Contention Free Random Access
CHO	Conditional Handover
CIoT	Cellular Internet of Things
CLI	Cross Link interference
CMAS	Commercial Mobile Alert Service
CORESET	Control Resource Set
CPC	Conditional PSCell Change
DAG	Directed Acyclic Graph
DAPS	Dual Active Protocol Stack
DFT	Discrete Fourier Transform
DCI	Downlink Control Information
DCP	DCI with CRC scrambled by PS-RNTI
DL-AoD	Downlink Angle-of-Departure
DL-SCH	Downlink Shared Channel
DL-TDOA	Downlink Time Difference Of Arrival
DMRS	Demodulation Reference Signal
DRX	Discontinuous Reception
E-CID	Enhanced Cell-ID (positioning method)
ECEF	Earth-Centered, Earth-Fixed
EHC	Ethernet Header Compression
ETWS	Earthquake and Tsunami Warning System
GEO	Geostationary Earth Orbiting
GFBR	Guaranteed Flow Bit Rate
HRNN	Human-Readable Network Name
HAPS	High Altitude Platform Station
IAB	Integrated Access and Backhaul
I-RNTI	Inactive RNTI
INT-RNTI	Interruption RNTI
LDPC	Low Density Parity Check
LEO	Low Earth Orbiting
MDBV	Maximum Data Burst Volume
MEO	Medium Earth Orbit
MIB	Master Information Block
MICO	Mobile Initiated Connection Only
MFBR	Maximum Flow Bit Rate
MMTEL	Multimedia telephony
MNO	Mobile Network Operator
MT	Mobile Termination
MU-MIMO	Multi User MIMO
Multi-RTT	Multi-Round Trip Time
NB-IoT	Narrow Band Internet of Things
NCGI	NR Cell Global Identifier
NCR	Neighbour Cell Relation
NCRT	Neighbour Cell Relation Table
NGAP	NG Application Protocol
NGEO	Non-Geostationary Earth Orbiting
NID	Network Identifier
NPN	Non-Public Network
NR	NR Radio Access
NTN	Non-Terrestrial Networks
P-RNTI	Paging RNTI
PCH	Paging Channel
PCI	Physical Cell Identifier
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PLMN Cell	Public Land Mobile Network Cell
PNI-NPN	Public Network Integrated NPN
PO	Paging Occasion
PRACH	Physical Random Access Channel
PRB	Physical Resource Block
PRG	Precoding Resource block Group
PS-RNTI	Power Saving RNTI
PSS	Primary Synchronisation Signal
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
PWS	Public Warning System
QAM	Quadrature Amplitude Modulation
QFI	QoS Flow ID
QPSK	Quadrature Phase Shift Keying
RA	Random Access
RA-RNTI	Random Access RNTI
RACH	Random Access Channel
RANAC	RAN-based Notification Area Code
REG	Resource Element Group
RIM	Remote Interference Management
RMSI	Remaining Minimum SI
RNA	RAN-based Notification Area
RNAU	RAN-based Notification Area Update
RNTI	Radio Network Temporary Identifier
RQA	Reflective QoS Attribute
RQoS	Reflective Quality of Service
RS	Reference Signal
RSRP	Reference Signal Received Power
RSRQ	Reference Signal Received Quality
RSSI	Received Signal Strength Indicator
RSTD	Reference Signal Time Difference
SD	Slice Differentiator
SDAP	Service Data Adaptation Protocol
SFI-RNTI	Slot Format Indication RNTI
SIB	System Information Block
SI-RNTI	System Information RNTI
SLA	Service Level Agreement
SMC	Security Mode Command
SMF	Session Management Function
S-NSSAI	Single Network Slice Selection Assistance Information
SNPN	Stand-alone Non-Public Network
SNPN ID	Stand-alone Non-Public Network Identity
SPS	Semi-Persistent Scheduling
SR	Scheduling Request
SRS	Sounding Reference Signal
SRVCC	Single Radio Voice Call Continuity
SS	Synchronization Signal
SSB	SS/PBCH block
SSS	Secondary Synchronisation Signal
SST	Slice/Service Type
SU-MIMO	Single User MIMO
SUL	Supplementary Uplink
TA	Timing Advance
TLE	Two-Line Element 
TPC	Transmit Power Control
UCI	Uplink Control Information
UL-AoA	Uplink Angles of Arrival
UL-RTOA	Uplink Relative Time of Arrival
UL-SCH	Uplink Shared Channel
UPF	User Plane Function
URLLC	Ultra-Reliable and Low Latency Communications
V2X	Vehicle-to-Everything
Xn-C	Xn-Control plane
Xn-U	Xn-User plane
XnAP	Xn Application Protocol
<<<<<<<<<<<<<<<<<<<< Next Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc29375966][bookmark: _Toc46501876][bookmark: _Toc37231823][bookmark: _Toc20387887]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].
CAG Cell: a cell broadcasting at least one Closed Access Group identity.
CAG Member Cell: for a UE, a cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN, and for that PLMN, a CAG identifier belonging to the Allowed CAG list of the UE for that PLMN.
CAG-only cell: a cell that is only available for normal service for CAG UEs.
Cell-Defining SSB: an SSB with an RMSI associated.
Child node: IAB-DU’s and IAB-donor-DU’s next hop neighbour node; the child node is also an IAB-node.
Conditional Handover (CHO): a handover procedure that is executed only when execution condition(s) are met.
CORESET#0: the control resource set for at least SIB1 scheduling, can be configured either via MIB or via dedicated RRC signalling.
DAPS Handover: a handover procedure that maintains the source gNB connection after reception of RRC message for handover and until releasing the source cell after successful random access to the target gNB.
Downstream: Direction toward child node or UE in IAB-topology.
Early Data Forwarding: data forwarding that is initiated before the UE executes the handover.
Feeder link: Wireless link between the NTN Gateway and the satellite.
gNB: node providing NR user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.
IAB-donor: gNB that provides network access to UEs via a network of backhaul and access links.
IAB-donor-CU: as defined in TS 38.401 [4].
IAB-donor-DU: as defined in TS 38.401 [4].
IAB-DU: gNB-DU functionality supported by the IAB-node to terminate the NR access interface to UEs and next-hop IAB-nodes, and to terminate the F1 protocol to the gNB-CU functionality, as defined in TS 38.401 [4], on the IAB-donor.
IAB-MT: IAB-node function that terminates the Uu interface to the parent node using the procedures and behaviours specified for UEs unless stated otherwise. IAB-MT function used in 38-series of 3GPP Specifications corresponds to IAB-UE function defined in TS 23.501 [3].
IAB-node: RAN node that supports NR access links to UEs and NR backhaul links to parent nodes and child nodes. The IAB-node does not support backhauling via LTE.
Intra-system Handover: Handover that does not involve a CN change (EPC or 5GC).
Inter-system Handover: Handover that involves a CN change (EPC or 5GC).
Late Data Forwarding: data forwarding that is initiated after the source NG-RAN node knows that the UE has successfully accessed a target NG-RAN node.
MSG1: preamble transmission of the random access procedure for 4-step random access (RA) type.
MSG3: first scheduled transmission of the random access procedure.
MSGA: preamble and payload transmissions of the random access procedure for 2-step RA type.
MSGB: response to MSGA in the 2-step random access procedure. MSGB may consist of response(s) for contention resolution, fallback indication(s), and backoff indication.
Multi-hop backhauling: Using a chain of NR backhaul links between an IAB-node and an IAB-donor.
ng-eNB: node providing E-UTRA user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.
NG-C: control plane interface between NG-RAN and 5GC.
NG-U: user plane interface between NG-RAN and 5GC.
NG-RAN node: either a gNB or an ng-eNB.
Non-terrestrial networks: Networks, or segments of networks, using an airborne or space-borne vehicle to embark a transmission/reception equipment node.
NR backhaul link: NR link used for backhauling between an IAB-node and an IAB-donor, and between IAB-nodes in case of a multi-hop backhauling.
NR sidelink communication: AS functionality enabling at least V2X communication as defined in TS 23.287 [40], between two or more nearby UEs, using NR technology but not traversing any network node.
NTN-gateway: an earth station or gateway is located at the surface of Earth, and providing sufficient RF power and RF sensitivity for accessing to the satellite (resp. HAPS). NTN-gateway is a transport network layer (TNL) node.
Numerology: corresponds to one subcarrier spacing in the frequency domain. By scaling a reference subcarrier spacing by an integer N, different numerologies can be defined.
Parent node: IAB-MT’s next hop neighbour node; the parent node can be IAB-node or IAB-donor-DU.
Satellite: a space-borne vehicle embarking a telecommunication payload, placed into Low-Earth Orbit (LEO), Medium Earth Orbit (MEO) or Geostationary Earth Orbit (GEO). 
Satellite Ephemeris: FFS
SNPN Access Mode: mode of operation whereby a UE only accesses SNPNs.
SNPN-only cell: a cell that is only available for normal service for SNPN subscribers.
SNPN Identity: the identity of Stand-alone NPN defined by the pair (PLMN ID, NID).
Telecommunication payload: payload which can be transparent with respect to the NR signal.
Transparent payload: payload that changes the carrier frequency of the uplink RF signal, filters and amplifies it before transmitting it on the downlink.
Upstream: Direction toward parent node in IAB-topology.
V2X sidelink communication: AS functionality enabling V2X communication as defined in TS 23.285 [41], between nearby UEs, using E-UTRA technology but not traversing any network node.
Xn: network interface between NG-RAN nodes.
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[bookmark: _Toc46501906]4.x	Non-Terrestrial Networks 

[bookmark: _Toc46501893][bookmark: _Toc37231840]4.x.1	Architecture

A Non-Terrestrial Network (NTN) is a network or segments of networks, using an airborne or space-borne vehicle to embark a transmission/reception equipment node. A space-borne vehicle refers to a satellite while an airborne vehicle refers to a HAPS. The satellite may be placed into Low-Earth Orbit (LEO) or Geostationary Earth Orbit (GEO). The satellite (or HAPS) enables the cells coverage of the gNB on the Earth.
The NTN-GW supports all necessary functions to forward the signal of NR-Uu interface to the satellite (or HAPS) via the feeder link.


 
Figure 16.X.1-1: Non-Terrestrial Networks overall architecture with transparent satellite

Multiple Transparent payload-based satellites may be connected to the same gNB on the ground.

4.x.2	General assumptions

Editorial’s Note; the statement on section 4 need further check e.g. the CIoT is not supported for this WI
Network Identities specified in section 8.2 are applicable for NTN. The following applies in addition:
-	A Tracking Area of a NTN is fixed on earth.
The gNB configured with a Non-Geostationary Earth Orbiting (NGEO) satellite, allows either dynamic coverage change, i.e. the Earth moving cell or fixed coverage, i.e. Earth fixed cell.
Both hard and soft feeder link switch-over are applicable to NTN.
4.x.3	Signalling

Editor’s note: The signalling and format of satellite ephemeris will be defined by RAN2

4.x.4	O&M Requirements
The following control parameters shall be provided by O&M to control the gNB coverage:
-	The Ephemeris of the satellite constellation; describing the orbital information for every satellite in the constellation
· Format: Typically, it is expressed in an ASCII file using Two-Line Element (TLE) format. The TLE data format encodes a list of orbital elements of an Earth-orbiting object in two 70-column lines. The TLE format is an expression of mean orbital parameters "True Equator, Mean Equinox", filtering out short term perturbations. From its TLE format data, the SGP4 (Simplified General Propagation) model is used to calculate the location of the space object revolving about the earth in True Equator Mean Equinox (TEME) coordinate. Then it can be converted into the Earth-Centered, Earth-Fixed (ECEF) Cartesian x, y, z coordinate as a function of time. The instantaneous velocity at a given time can also be configured.
· Validity Period: The frequency of the updates depends on the deployment scenario. In the worst case, assuming TLE based ephemeris for a LEO satellite at 600 km of altitude, the ephemeris data shall be updated typically once a day.
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