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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#123bis, RAN2 discussed whether to provide NTN neighbour cell information in TN cell, and no agreement was achieved.
R2-2310306	NTN-TN cell reselection enhancement	Apple	discussion	Rel-18	NR_NTN_enh-Core
Proposal 7: Support to provide the NTN neighbor cell info in TN cell. 
· Huawei and Nokia thinks this is not essential for Rel-18 and we have no time to discuss this at this stage. LG agrees
· Sony supports the proposal 
· Ericsson thinks this is a low hanging fruit for a real problem
· MTK/QC support the proposal
· China Telecom supports this proposal. DT also supports this proposal. NTT Docomo supports the proposal
· CATT does not support this
· Thales think this is important for service continuity.
· Samsung also support this.
· IDC thinks there is no convincing arguments not to have this.
Continue in offline 305 to discuss the details of how broadcast NTN neighbor cell info in a TN cell (if we will have an agreement to support this in Rel-18)

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.
· VDF would like to think more about this
· QC thinks that signalling wise there should be no issue and this information could be optionally signalled in TN. What would have to be clarified is the requirement for the UE.
· Apple shares QC view. MTK/Samsung agree. Thales supports QC
· Google has a concerns related to UE power saving
· HW agrees with VDF that this does not come for free and the gains are questionable. CATT agrees
· Inmarsat thinks that if this is useful is useful now, no need to wait for R19
Come back in the next meeting

In this paper, we provide our views on this issue. 
2. Discussion
In previous meetings, the discussion of NTN neighbour cell information provision is focused on the use case of TN/NTN boundary, and UEs in RRC_IDLE/RRC_INACTIVE. Further, it was common understanding since R17 that the UE should prioritize TN cells over NTN cells. If there is TN coverage, the UE should always try to camp on the TN cells.
For UEs in RRC_CONNECTED, the gNB implementation can determine whether to handover the UE from TN to NTN, this is already supported in R17 by default but no enhancement is made on that (as agreed in RAN2#115-e “RAN2 down priorities further enhancements for connected mode for Rel-17 for TN-NTN mobility”). If the target cell is an NTN cell, satellite assistance information can be provided in ServingCellConfigCommon.
Observation 1: For UEs in RRC_CONNECTED, and UEs in RRC_IDLE/RRC_INACTIVE that are still in TN coverage, the provision of NTN neighbour cell information is not useful.
If the NTN neighbour cell is provided by a TN cell, one issue is how the UE obtains and updates it.
In NTN-NTN scenarios, the provision of serving satellite information and neighbour satellite information is in SIB19. RAN2 only defined a timer (T430) for serving satellite information (re)acquisition in RRC_CONNECTED, while it is up to UE implementation to maintain a valid neighbour satellite information in RRC_CONNECTED and serving/neighbour satellite information in RRC_IDLE. The main reason is to simplify the specification impacts, and does not imply that UEs in RRC_IDLE do not need to keep the up-to-date information.
The following note was captured in 38.331, meaning that UE need to maintain a valid SIB19 (which applies to UEs in all RRC states).
	NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.


Furthermore, if the UE does not obtain the neighbour satellite assistance information, RAN4 cannot define the corresponding requirements [1]: 
	· Define “availability of valid target satellite information as side condition” 
· Parameters listed in R2-2201884 are defined as the required target satellite information for measurement and mobility.
· For measurement
· Ephemeris
· Epoch time
· SMTCs
· DL polarization information
· Serving cell stop time and reference location for IDLE mode measurement trigger in NGSO fixed cell, if applicable
· Under RAN1 discussion: 
· Feeder link delay (i.e., common TA and K_MAC) of the neighbor cell should also be provided to UE for neighbor cell SMTC adjustment
· separate validity timers
· For mobility
· Target cell Ephemeris information
· Epoch time of the ephemeris
· Common TA
· Validity timer information for target cell mobility
· DL and UL Polarization information
· K_offset
· Kmac (to determine UE-gNB RTT and perform RACH to target)
· If the side condition is not met,
· Requirements are not applied, i.e. extra delay won’t be explicitly defined
· Note: UE is allowed not to perform RRM measurement [and reporting] if the side condition is not met before acquiring new ephemeris information


Observation 2: Providing NTN neighbour cell information requires the UE to maintain the time-variant information, leading to excessive power consumption.
Since R17, the common understanding is that TN cells are always prioritized over NTN cells, and it can be up to NW implementation to configure a lower priority for NTN frequencies.
According to TS 38.304, if the serving cell quality satisfies a certain threshold, the UE does not need to perform measurements on neighbour cell of equal or lower priority (note that the other descriptions related to location-based measurement initiation are not relevant to UEs camping on a TN frequencies).
	-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
-	If distanceThresh and referenceLocation are broadcasted in SIB19, and if UE supports location-based measurement initiation and has obtained its UE location information:
-	If the distance between UE and the serving cell reference location referenceLocation is shorter than distanceThresh, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-	Else, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8];
-	Else, the UE may choose not to perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority;
-	Else, the UE shall perform measurements of NR inter-frequency cells of equal or lower priority, or inter-RAT frequency cells of lower priority according to TS 38.133 [8].


When camping on a TN cell and the TN cell quality is good (satisfying the thresholds of SnonIntraSearchP and SnonIntraSearchQ), the UE does not need to measure NTN neighbour cell (since NTN frequency priorities will not be higher than TN), in this case it does not make sense for the UE to obtain the NTN neighbour cell assistance information.
Observation 3: The NTN frequency priorities will not be higher than TN frequencies, so UEs need not measure NTN frequencies if TN serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
Another concern is that, the provision of NTN neighbour cell information may affect legacy UEs. For measurement towards NTN neighbour cell, the UE needs both the satellite assistance information and the frequency information. Even if satellite assistance information is provided, the NW needs to include the NTN frequencies in SIB3/4, and legacy UEs may need to update SIB3/4 frequently if the neighbour satellites (if operating on different frequencies) of the TN cell change frequently. 
Observation 4: For the UE to perform measurement towards NTN neighbour cell, the NTN frequencies need to be provided in SIB3/4, thus affecting legacy UEs.
Based on the above, we do not think providing the NTN neighbour cell information is a low-hanging fruit. Of course from RAN2 perspective it is easy to design the signalling for this, but practically speaking it is not sure whether the TN operators can obtain the up-to-date assistance information of NTN, and even the SFTD information between TN and NTN so as to provide SMTC for UE to measure NTN neighbour cell.
Proposal 1: Provision of NTN neighbour cell assistance information by a TN cell is not considered in this release.
2. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]Based on the discussion above we have the following observations and proposals: 
Observation 1: For UEs in RRC_CONNECTED, and UEs in RRC_IDLE/RRC_INACTIVE that are still in TN coverage, the provision of NTN neighbour cell information is not useful.
Observation 2: Providing NTN neighbour cell information requires the UE to maintain the time-variant information, leading to excessive power consumption.
Observation 3: The NTN frequency priorities will not be higher than TN frequencies, so UEs need not measure NTN frequencies if TN serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
Observation 4: For the UE to perform measurement towards NTN neighbour cell, the NTN frequencies need to be provided in SIB3/4, thus affecting legacy UEs.
Proposal 1: Provision of NTN neighbour cell assistance information by a TN cell is not considered in this release.
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