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Introduction

According to WID[1], RAN2 is going to do enhancement for NTN service continuity based on R17 discussion results, the objections are listed as below:

	This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.

Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]

For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
...


Below are agreements that had made from RAN2 [2]:
	121b-e
For signaling the TN coverage, the corresponding geographical area information is provided by broadcast signalling by the network via a list of (possibly overlapping) areas where each area is defined using center location coordinates + radius (where the area is meant to describe a group of cells, not just a single one). FFS on the SIB. FFS on whether additional information in dedicated signalling is needed/useful

Area center location and its radius for TN coverage information is signalled using Ellipsoid-Point and radius separately. FFS if Rel-17 referenceLocation and distanceThresh are directly reused

Decision on the size of TN coverage area list is postponed until more is known on the format of this information and how is it sent.

The discussion on how to indicate the frequency information for each TN coverage area should be combined with the discussion on which SIB will be used to indicate the TN coverage area, possibly based on evaluation of the signalling overhead

The acquired TN area coverage information remains valid until the next system information update of the SIB including TN coverage info

Working assumption:

We do not introduce new triggers making the UE reacquire the TN coverage information from SI


In this contribution, we will provide our views based on last meeting agreements. 
Discussion
TN assistant information with corresponding frequencies

From the last RAN2 meeting, we had made consensus on using a list of cell coordinates with raduis to represent TN coverages and through broadcasting, i.e. SIB, to UEs. The remaining issue is how to correspond frequencies and below are two ontionals that had been mentioned from conpanies:

Option 1, TN assistant information with frequencies
The TN assistant information is provided through new introduced SIB or includes in SIB 19. The system information provides a list of TN coverage information and each of them had corresponed frequencies, while UE is entering into a certain TN area according to the TN assistant information it will starts performing measurements for TN cells with corresponding frequencies.
Pros: UE can measure for certain cells within a certin area, lower signaling overhead for netowrk.
Cons: Spec impact to introduce a new SIB, for TN-NTN scenatio need to enhance TN metowrk to braodcast this SIB.
Option 2, a frequency with TN assistant information
Enhancement to the current SIB3/4, through corresonds TN assistenat information to each TN frequenies. While UE had enter into the TN coverage it will performs measuremnt for the TN cell.
Pros:  Lower spec impact, can be used for both NTN-TN (hand-in) and TN-NTN (hand-out) scenarios.
Cons: Larger singling overhead becasue a frequency may be provided more than one TN assistant information.
Observation 1  For TN assistant information with neighbor cell frequency association, both options have they own pros and cons.

Proposal 1  In Rel-18, RAN2 to consider to enhancemnt for NTN-TN case first and adapt Option 1, TN assistant information with frequencies.
Format of TN assistant information

There were company raised a suggestion to use another format, i.e. ellipsoid-Point with uncertainty circle, to represent TN coverage. But in previous release, RAN2 had used ellipsoid-Point with additional threshlod as NTN cell coverage information, which can be a baseline for TN coverage information. On the other hand, to reduce sepc impact and modification, for Rel-18 moving cell is can reuse the legacy format to represent TN coverage information.
Proposal 2  For Rel-18 moving cell, RAN2 to reuse the legacy format to represent TN coverage information, i.e. referenceLocation and distanceThresh are directly reused, to reduce spec impact.
Dedicate signling of TN assistant information

Because the current release enhancement for NTN-TN is mainly in RRC_IDLE and RRC_INACTIVE states, the signaling for TN assistant information through braodcasting is baseline. In Rel-18, the satellite is earth-moving, that is, the staellite is moving with time, the UE will re-acquires system information from new re-selected cell regually, there is no sepcific gain in deticate signaling. TN assistant information

Proposal 3  In Rel-18 NTN-TN enhancement, RAN2 do not consider dedicate signaling TN assistant information.

Enhancement to NTN-TN cell reselection

In Rel-17, RAN2 had agreed that there is no further enhancement for measurement of high priority neighbor TN cell. According to current measurement rules[3], while UE is served by an NTN cell that indicates neighbor TN cell measurement information, UE will keep measuring the high priority neighbor cells, even if it is not in the coverage of TN cell, which leads to UE power consumption.
Observation 2  Regarding NTN-TN measurements, based on current measurement rule for high priority cell, it will leads to UE power consumption.
In Rel-17, for equal and low priority neighbor cell, RAN2 had reached consensus on location-based NTN-NTN cell reselection by introducing a distance threshold as a measurement criteria, i.e. if the distance between UE and serving cell reference location is shorter than a threshold, UE may choose not to perform neighbor cell measurement, which can be a starting point of Rel-18 NTN-TN reselection enhancements.
As analyzed in above section, TN coverage information can be provided by reference locations and thresholds, and UE can realize that if it is within TN coverage and decide whether to perform TA cell measurements, which can reuse Rel-17 location-based cell reselection.
Proposal 4  RAN2 to consider to use reference locations and distance thresholds of TN coverage information to do NTN-TN cell reselection enhancement.
RAN2 had made agreement in 119be meeting that UE is not required to perform measurements for TN neighbour cells where it is in an area that is not covered by TN. UE can identify if it is currently within an area covered by TN network through network provided assistance information, reference locations and distance thresholds. Otherwise, UE can measurement for TN cells.

Proposal 5  UE can use network provided assistance information to decide whether to perform  TN cell measurement.

In Rel-16, RAN2 had introduced relaxed measurement for equal and lower priority cell measurements, the main purpose was for UE power saving in certain scenarios, which was developed on top of legacy measurement rule. That is, when UE detects a neighbor cell with equal or low priority and RSRP or RSRQ of servign cell is lower than nonIntrasearch criteria, UE shall perform neighbor cell measurement, after that, UE will evaluate if it’s satisfied another relax measurement criteria, lowMobilityEvaluation and/or cellEdgeEvaluation, if UE satisfied one of them, it can relax measurement as it was need to perform measurement, which results in lower UE power consumption. For example, while the current serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ,UE shall relax measurements once it is satisfied Srxlev > SSearchThresholdP (and Squal > SSearchThresholdQ) or the Srxlev variation is within a configured range, (SrxlevRef – Srxlev) < SSearchDeltaP. Therefore, in Rel-18 NTN-TN cell reselection enhancement, a relax measurement mechanism can be designed for high priority neighbor cell through referring to Rel-16 relax measurement mechanism.

Proposal 6  In Rel-18 NTN-TN cell reselection enhancement, a relax measurement mechanism can be designed for high priority neighbor TN cell.
As analyzed above, UE can identify if an area is covered by TN network through network provided assistance information, which can be a starting point for relax measurement mechanism for high priority neighbor. For example, if the distance between UE and TN reference location is larger than a threshold, the UE shall perform relax measurement.
Proposal 7  In Rel-18, NTN-TN cell reselection enhancement can introduce location-based relax measurement.
Conclusion

Based on the outcome of the above discussion, we would like to suggest the following proposals:

TN assistant information with corresponding frequencies
Observation 1  For TN assistant information with neighbor cell frequency association, both options have they own pros and cons.

Proposal 1  In Rel-18, RAN2 to consider to enhancemnt for NTN-TN case first and adapt Option 1, TN assistant information with frequencies.

Format of TN assistant information
Proposal 2  For Rel-18 moving cell, RAN2 to reuse the legacy format to represent TN coverage information, i.e. referenceLocation and distanceThresh are directly reused, to reduce spec impact.
Dedicate signling of TN assistant information

Proposal 3  In Rel-18 NTN-TN enhancement, RAN2 do not consider dedicate signaling TN assistant information.
NTN-TN cell reselection enhancements

Observation 2  Regarding NTN-TN measurements, based on current measurement rule for high priority cell, it will leads to UE power consumption.

Proposal 4  RAN2 to consider to use reference locations and distance thresholds of TN coverage information to do NTN-TN cell reselection enhancement.

Proposal 5  UE can use network provided assistance information to decide whether to perform  TN cell measurement.

Proposal 6  In Rel-18 NTN-TN cell reselection enhancement, a relax measurement mechanism can be designed for high priority neighbor TN cell.

Proposal 7  In Rel-18, NTN-TN cell reselection enhancement can introduce location-based relax measurement.
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