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Introduction
[bookmark: _Hlk134631059]During meeting #121bis-e the RAN2 subgroup on NTN came to the following agreements and items “for further study” in terms of NTN/NTN enhancements – with emphasis on the earth-moving cell case and cell (re)selection:

Agreements:
1. RAN2 understands that for earth-moving cell reselection, the UE can derive the trajectory of serving cell with rough accuracy based on serving satellite ephemeris and epochTime, with the assumption that the serving cell reference location broadcast by the network is the one at Epoch time (FFS whether a new epochTime IE is needed). RAN2 understanding is that both PVT and orbital parameters can be used for this. FFS if additional information is needed to allow more accurate measurements.
2. [bookmark: _Hlk134629080]For earth-moving cell, new IE is introduced to indicate the reference location of serving cell.
3. [bookmark: _Hlk134630341][bookmark: _Hlk134630555]For cell (re)selection in earth-moving system, a distance threshold is introduced for location-based measurement initiation, which reuses distanceThresh in SIB19.
4. For cell (re)selection in earth-moving system, time-based measurement initiation is used to address feeder-link switch case.
5. Time-based cell reselection criteria is not pursued in Rel.18.

This paper outlines Panasonic’s view on a number of issues in connection with the list of boxed agreements above.
Discussion 
1. Trajectory of serving cell and satellite beam, epochTime
Ephemeris data as well as referenceLocation and distanceTresh – the latter describing the serving cell’s illumination zone – can be provided for epochTime, i.e. whatever else epochTime applies to, the relevant metadata for determining the trajectory of the related satellite beam and cell on the ground can be signalled for exactly that point of time.
[bookmark: _Hlk121330772]Observation 1: Trajectory metadata can be provided for the point of time identified by epochTime. In turn, epochTime can be chosen for whatever other purpose it is required for.
Proposal 1: Indicate metadata relevant for determining the trajectory of the serving satellite beam and the area that this beam illuminates valid at epochTime. 
Furthermore, as René Schwarz has shown – see https://downloads.rene-schwarz.com/download/M001-Keplerian_Orbit_Elements_to_Cartesian_State_Vectors.pdf and https://downloads.rene-schwarz.com/download/M002-Cartesian_State_Vectors_to_Keplerian_Orbit_Elements.pdf - the conversion of PVT and orbital parameters into one another is straight forward. There is nothing missing.
[bookmark: _Hlk134631509]Observation 2: The conversion of PVT and orbital parameters (more precisely Keplerian orbit elements and Cartesian State Vectors, respectively) is well-documented and there is no further debate and/or addition of data required.
[bookmark: _Hlk134631614]Proposal 2: RAN2 not to invest any further effort into discussions about the conversion of PVT and orbital parameters into one another.
 

[bookmark: _Hlk134630276]2. New IE for indicating reference location of serving cell 
The reasons for heading for a new IE for the indication of the reference location (centre of beam illumination area) were:
a) [bookmark: _Hlk134630029]The cell type can be indicated, i.e. “earth-fixed”, “quasi-earth-fixed” and “earth-moving”.
b) The geographical part of the reference location could be signalled in a way different from what has been done so far in Rel.17.
Observation 3: The indication of the cell type has been a missing element of the Rel.17 reference location definition.
Although the presence of the new IE for the indication of the reference location could implicitly be interpreted as “earth-moving cell", we think explicit indication would be more straightforward. Therefore, we propose the following.
Proposal 3: The new IE for the indication of the reference location of the serving cell shall consist of a declaration of the cell type, i.e. indicating “earth-fixed”, “quasi-earth-fixed” and “earth-moving”.

So far, the parameter referenceLocation is coded as an absolute geographical location identification in line with the Ellipsoid-Point definition in TS 37.355 and TS 23.032 and consumes 6 Bytes. A geographical location identification relative to the sub-satellite point would reduce the coding width to 4 or fewer Bytes – depending on the accuracy requirements (which might be relaxed).
Observation 4: The way the geographical reference location, i.e. the centre point of the area illuminated by a particular satellite beam, has been indicated so far does not reflect the most coding-efficient approach.
Proposal 4: The new IE for the indication of the reference location of the serving cell shall consist of the option to indicate the geographical centre point of the area illuminated by the satellite (beam) in relative form, i.e. relative to the sub-satellite point.



3. Conclusions
In this document, we shaded light on some of the discussed and partly still open issues in conjunction with NTN/NTN enhancements in terms of the earth-moving cell case and cell (re)selection. We observed the following and are making these proposals:
Observation 1: Trajectory metadata can be provided for the point of time identified by epochTime. In turn, epochTime can be chosen for whatever other purpose it is required for.
Observation 2: The conversion of PVT and orbital parameters (more precisely Keplerian orbit elements and Cartesian State Vectors, respectively) is well-documented and there is no further debate and/or addition of data required.
Observation 3: The indication of the cell type has been a missing element of the Rel.17 reference location definition.
Observation 4: The way the geographical reference location, i.e. the centre point of the area illuminated by a particular satellite beam, has been indicated so far does not reflect the most coding-efficient approach.
Proposal 1: Indicate metadata relevant for determining the trajectory of the serving satellite beam and the area that this beam illuminates valid at epochTime. 
Proposal 2: RAN2 not to invest any further effort into discussions about the conversion of PVT and orbital parameters into one another.
Proposal 3: The new IE for the indication of the reference location of the serving cell shall consist of a declaration of the cell type, i.e. indicating “earth-fixed”, “quasi-earth-fixed” and “earth-moving”.
Proposal 4: The new IE for the indication of the reference location of the serving cell shall consist of the option to indicate the geographical centre point of the area illuminated by the satellite (beam) in relative form, i.e. relative to the sub-satellite point.


4. References
1. [bookmark: _Ref54022269]RP-220953, “WID: NR NTN (Non-Terrestrial Networks) enhancements”, Thales
1. TR38.821 V16.1.0, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Solutions for NR to support non-terrestrial networks (NTN) (Release 16)
