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1	Introduction
In this contribution we discuss some remaining issues for stage 2: 
· The references to satellite 
· Alignment to NR NTN stage 2 

2	Discussions

On the Use of “satellite”:
It is incorrect to use “satellite” in for example “satellite ephemeris” as this would exclude other applications in NTNs. There for we propose:
[bookmark: _Toc118445446]Use “NTN payload” instead of “satellite” except as an example, see text proposals below.
[bookmark: _Toc115438989]
Further, the NR NTN 38.300 have been updated, we have compared and identified changes that need to be applied to the IoT NTN. 
[bookmark: _Toc118445447]Consider the text alignments to 38.300, see text proposal below. 

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Use “NTN payload” instead of “satellite” except as an example, see text proposals below.
Proposal 2	Consider the text alignments to 38.300, see text proposal below.

Appendix: Text proposals

[bookmark: _Toc20402615][bookmark: _Toc29372121][bookmark: _Toc37760059][bookmark: _Toc46498293][bookmark: _Toc52490606][bookmark: _Toc115438169]3.1	Definitions
…
NTN payload: a network node, embarked on board a satellite or high altitude platform station, providing connectivity functions, between the service link and the feeder link. In the current version of this specification, the NTN payload is a TNL node.
[bookmark: _Toc115438988]23.21.2.1	Scheduling timing
DL and UL are frame aligned at the uplink time synchronization reference point (RP) with an offset given by  (see clause 8 of TS 36.211 [4]).
To accommodate the long propagation delays in NTN, several timing relationships are enhanced by a Common Timing advance (Common TA) and two scheduling offsets:  and  illustrated in Figure 23.21.2.1-1:
-	 is a configured offset corresponding to the RTT between the RP and the NTN payload.
-	 is a configured scheduling offset approximately corresponding to the sum of the service link RTT and the common TA.
-	 is a configured offset approximately corresponding to the RTT between the RP and the eNB.


Figure 23.21.2.1-1 Timing relationship parameters
[bookmark: _Hlk104322797]The scheduling offset  is used to allow the UE sufficient processing time between a downlink reception and an uplink transmission, see TS 36.213 [6].
[bookmark: _Hlk104329753]The offset  is used to delay the application of a downlink configuration indicated by a MAC CE received on NPDSCH/PDSCH, see TS 36.213 [6], and to determine the UE-eNB RTT, see TS 36.321 [13].
23.21.2.2	Timing Advance and Frequency Pre-compensation by the UE
For the serving cell, the network broadcast ephemeris information and common Timing Advance (common TA) parameters.
The UE shall have valid GNSS position as well as the satellite ephemeris and common TA before connecting to an NTN cell. To achieve synchronisation, before and during connection to a cell, the UE shall autonomously pre-compensate the Timing Advance (TTA, see TS 36.211 [4] clause 8.1), see Figure 23.21.2.2-1, as well as the frequency doppler shift by considering the common TA, UE position and the satelliteNTN payload position through the satellite ephemeris.
The UE computes the frequency Doppler shift of the service link, and autonomously pre-compensates for it in the uplink transmissions, by considering UE position and the ephemeris. If the UE does not have a valid GNSS position and/or valid ephemeris and Common TA, it does not communicate with the network until both are regained.
In connected mode, the UE shall continuously update the Timing Advance and frequency pre-compensation, but the UE is not expected to perform GNSS acquisition. In connected mode, upon outdated satellite ephemeris and common Timing Advance, the UE shall re-acquires the broadcasted parameters and upon outdated GNSS position the UE shall moves to idle mode.
The UEs may be configured to report Timing Advance at initial access or in connected mode. In connected mode triggered reporting of the Timing Advance is supported.


Figure 23.21.2.2-1 Illustration of Uplink/Downlink Radio Frame Timing at the UE
While the pre-compensation of the instantaneous Doppler shift experienced on the service link is to be performed by the UE, the management of Doppler shift experienced over the feeder link and transponder frequency error, whether introduced in Downlink or Uplink, is left to network implementation.
[bookmark: _Toc115438990]23.21.3	Support of discontinuous coverage
As an satelliteNTN payload moves on a specified orbit, for example in case of a NGSO satellite, the satelliteNTN payload beam(s) coverage area may move and cover different portions of a geographical area due to the orbital movement of the satelliteNTN payload. As a consequence, a UE located in the concerned geographical area may experience a situation of discontinuous coverage, due to e.g. a sparse satellite constellation deployment.
To enable the UE, in RRC_IDLE, to save power during periods of no coverage, the network provides satelliteNTN payload assistance information (e.g. satellite ephemeris parameters, the start-time of upcoming satellite's NTN payload coverage) to enable the UE to predict when coverage will be provided by upcoming satellitesNTN payloads. Predicting out of coverage and in coverage is up to UE implementation. When out of coverage, the UE is not required to perform AS functions.
[bookmark: _Toc115438991]23.21.4	Mobility Management
[bookmark: _Toc115438992]23.21.4.1	Mobility Management in ECM-IDLE
The principles described in clause 10.1.1 apply in NTN unless specified otherwise hereafter.
The network may broadcast more than one TAC per PLMN in an NTN cell in order to reduce the signalling load at cell edge in NTN, in particular for Earth-moving cell coverage. The AS layer indicates all received TACs for the selected PLMN to the NAS layer. The network may update the UEs upon TAC removal. UEs may by UE implementation also check whether a TAC has been removed.
For quasi-Earth-fixed cells, timing information on when the cell is going to stop serving the area may be broadcast by the network. This may be used by the UE to start measurements on neighbour cells before the broadcast stop time of the serving cell, while the exact start of the measurements is up to UE implementation.
[bookmark: _Toc115438993]23.21.4.2	Mobility Management in ECM-CONNECTED
Radio link failure and RRC connection re-establishment are supported in NTN. The principles described in clause 10.1.6 apply unless specified otherwise.
To enable mobility in NTN, the network provides target cell satellite parametersNTN payload assistance information needed to access the NTN cell in the handover command.
Conditional handover is supported for BL UEs and UEs in enhanced coverage.

[bookmark: _Toc115438999]23.21.7	MME(Re-)Selection by eNB
The eNB implements the NAS Node Selection Function specified in TS 36.410 [95].
For an RRC_CONNECTED UE, the eNB is configured to ensures that the BL UE or the UE in enhanced coverage is usingconnects to an MME that serves the country in which the UE is located. If the eNB detects that a BL UE or a UE in enhanced coverage is in a different country to that served by the serving MME, it should perform an S1 handover to change to an appropriate MME or initiate an UE Context Release Request procedure towards the serving MME (in which case the MME may decide to detach the UE).
For an RRC_CONNECTED NB-IoT UE, when the eNB is configured to ensures that the NB-IoT UE is usingconnects to an MME that serves the country in which the UE is located. If the eNB detects that the UE is in a different country to that served by the serving MME, it should initiate a UE Context Release Request procedure towards the serving MME (in which case the MME may decide to detach the UE).

[bookmark: _Toc115439001]23.21.9	Coarse UE location reporting
Upon network request, after AS security is established in connected mode, BL UEs and UEs in enhanced coverage can report its coarse UE location information (most significant bits of the GNSS coordinates, ensuring an accuracy in the order of 2km) to the eNB if available.

[bookmark: _Toc115439048]Annex P (informative):
Example implementation of Non-Terrestrial Networks
The following figure illustrates an example implementation of a Non-Terrestrial Network for transparent NTN payload:


Figure P-1: NTN based E-UTRAN
The eNB depicted in Figure P-1 may be subdivided into non-NTN infrastructure eNB functions and the NTN Service Link provisioning System. The NTN infrastructure may be thought of being subdivided into the NTN Service Link provisioning System and the NTN Control function. The NTN Service Link provisioning System may consist of one or more NTN payloads and NTN Gateways.
The NTN payload is embarked on a spaceborne (or airborne) vehicle, providing a structure, power, commanding, telemetry, attitude control for the satellite (resp. high altitude platform station) and possibly an appropriate thermal environment and radiation shielding.
The NTN Service Link provisioning System maps the Uu radio protocol over radio resources of the NTN infrastructure (e.g. beams, channels, Tx power).
The NTN control function controls the spaceborne vehicles as well as the radio resources of the NTN infrastructure (NTN payload(s) & NTN Gateway(s)). It provides control data, e.g. Ephemeris, to the non-NTN infrastructure eNB functions of the eNB.
Provision of NTN control data to the eNB is out of 3GPP scope.
NOTE:	The transport of Uu protocol between the NTN Service Link provisioning system and the non-NTN infrastructure eNB functions is out of 3GPP scope.
At least the following NTN related parameters are expected to be provided by O&M to the eNB for its operation.
a) Earth fixed beams: for each beam provided by a given NTN-payload:
-	The Cell identifier (S1 and Uu) mapped to the beam;
-	The Cell's reference location (e.g. cell's center and range).
b) Quasi Earth fixed beams: for each beam provided by a given NTN-payload:
-	The Cell identifier (S1 and Uu) and time window mapped to a beam;
-	The Cell's/beam's reference location (e.g. cell's center and range);
-	The time window of the successive switchovers (feeder link, service link);
-	The identifier and time window of all serving satellitesNTN payloads and NTN-Gateways.
c) Earth moving beams: for each beam provided by a given NTN-payload:
-	The Uu Cell identifier mapped to a beam and mapping information to fixed geographical areas reported on NG, including information about the beams direction and motion of the beam's foot print on Earth;
-	Its elevation with regard to NTN-payload;
-	Schedule of successive serving NTN-Gateways/eNBs;
-	Schedule of successive switchovers (feeder link, service link).
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