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[bookmark: _Ref503504522]Introduction
In last meeting, potential support of was discussed:
R2-2311317	Report of [AT123bis][305][NR-NTN Enh] Support of NTN neighbor cell info	Ericsson	discussion	Rel-18	NR_NTN_enh-Core
Proposal 1	The information contained in NTN-Config IE is sufficient for the UE to adjust SMTCs and perform NTN neighbour cell measurement.
Proposal 2	SIB3/4/5 or a new SIB are not considered to broadcast NTN-config in TN cells.
Proposal 3	If RAN2 decides to broadcast NTN-config in TN cells, SIB19 could be used.
Come back in the next meeting

In this contribution, we give our view on this topic.
Discussion
Reference point for epoch time (RPepochTime) 
The NTN-Config IE information provides NTN assistance information (ephemeris and common TA parameters) that are timestamped by the epoch time.
From 38.331 field description: “The reference point for epoch time of the serving or neighbour NTN payload ephemeris and Common TA parameters is the uplink time synchronization reference point.” (ULTSRP).
Currently the uplink time synchronization reference point is defined in 38.300 only for NTN cells, based on ephemeris/common TA information. The epoch time for the neighbour NTN-config is defined by a subframe boundary on the serving cell frame timing, and in our understanding the ULTSRP is the serving cell ULTSRP.
One aspect that was not discussed is: what would be the reference point for epoch time (RPepochTime) if the neighbour NTN-Config IE is broadcasted in a TN cell ? As a baseline, we assume we would keep the legacy mechanism, i.e. the RPepochTime would be the ULTSRP (of the serving cell). However, in current specifications (38.300), ULTSRP is defined only for NTN cells, based on the ephemeris/common TA information:



	DL and UL are frame aligned at the uplink time synchronization reference point (RP) with an offset given by NTA,offset (see clause 4.2 of TS 38.213 [38]).





Nevertheless, it seems straightforward to apply the definition to the TN case, the ULTSRP being the gNB.
The epoch time is indicated to the UE as a subframe boundary on the serving cell frame timing. The reference point for epoch time RPepochTime indicates where that subframe boundary shall be considered, to eliminate the variable propagation delays seen by the UEs. The actual epoch time is then:
Epoch time = Subframe boundary time at UE – propagation delay (RPepochTimeUE)
In legacy case, RPepochTime of the NTN cell is known (defined by ephemeris/common TA). On a TN cell, the RPepochTime is the gNB, whose location is not known. The propagation delay RPepochTimeUE could be estimated thanks to TA, but this is not available in IDLE/INACTIVE.
[bookmark: _Ref149921064]Observation 1: For a TN cell, the ULTSRP is the gNB, whose location is not known
Considering large cells (likely at TN coverage boundaries, e.g. 10km), the max propagation delay would be around 33us. A LEO satellite at 7500 m/s would travel about 0.25m. Given the position granularity in the ephemeris is 1.3m, we assume that the propagation delay (RPepochTimeUE) could be neglected to propagate the satellite location. However, that may need to be checked by other WG.
[bookmark: _Ref149921069]Proposal 1: Assuming the gNBUE propagation delay can be neglected in propagation calculations, the RPepochTime for NTN-config in TN cell is the gNB
If gNBUE propagation delay cannot be neglected in propagation calculations, we see 2 alternatives:
1. The RPepochTime for NTN-config in TN cell is the neighbour cell RP (and the subframe boundary is on the neighbour cell frame timing) 
2. The RPepochTime for NTN-config in TN cell is indicated by an additional field (UTC time).
Option 1 would require the UE to first acquire the neighbour frame timing, which is not desirable.
[bookmark: _Ref149921074]Proposal 2: If the gNBUE propagation delay cannot be neglected in propagation calculations, the RPepochTime can be indicated by an additional field (UTC time)

Signalling options
Several options were discussed. In our understanding, it makes more sense to reuse SIB19, not indicating any serving cell NTN-config. 
[bookmark: _Ref149921088]Proposal 3: Reuse SIB19 to broadcast NTN neighbor cell info in TN cell

Conclusion 
In this contribution, we make the following observations and proposals:
Observation 1: For a TN cell, the ULTSRP is the gNB, whose location is not known
Proposal 1: Assuming the gNBUE propagation delay can be neglected in propagation calculations, the RPepochTime for NTN-config in TN cell is the gNB
Proposal 2: If the gNBUE propagation delay cannot be neglected in propagation calculations, the RPepochTime can be indicated by an additional field (UTC time)
Proposal 3: Reuse SIB19 to broadcast NTN neighbor cell info in TN cell
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