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Introduction

In RAN2#116-e[1], there were conclusions was made on NTN cell measurement and cell reselection using cell stop serving time and location assisted.

	Agreements:

Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell. FFS on how UE performs location acquisition.


	Agreements via email - from offline 102:

When UE uses location based cell reselection enhancements, it's up to UE implementation to guarantee that a valid location information is available
For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the distance between UE and serving cell reference location


	Agreements via email - from offline 102 - second round:

For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area, regardless of (the distance between UE and serving cell reference location) or (if legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).


	Agreements online:

Distance based cell reselection criteria for quasi-earth fixed cell is supported.
For quasi-earth fixed cell, the cell stop time of neighbour cell(s) is NOT broadcast


But there were still some controversial topics need to be discussed further[2]:

	(Proponents:22, Opponents:1) Proposal 5: postpone the following discussion point to next meeting:

Whether/how to broadcast the reference location of the cell (serving cell and/or neighbour cell) for earth moving cell.

Agreed (discussion postponed to the next meeting)


	(Proponents:13, Opponents:7) Proposal 1: RAN2 to discuss whether to support the following location based neighbour cell measurement rule:

For quasi-earth fixed cell, UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) AND (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold)

Continue online

Postponed


In this contribution, we provide our views on above topics.
Discussion
Measurement for earth moving cell

As agreement in 116e, location assisted cell reselection for quasi-earth fixed cell is supported, which containing two main steps, when to perform measurement and cell reselection criteria definition. 

For quasi-earth fixed cell, the cell is relative fixed to the earth for a certain time, the relevant reference location is fixed within that time. But for earth moving cell, the cell is keep moving with time and reference location would varying with time. From cell’s perspective, it needs to continuously broadcast reference locations with time. From UE’s perspective, it will frequently acquires location information and result in power consumption.

To optimize neighbor cell measurement for moving cell, cell can broadcast ephemeris, i.e. direction and speed, to assist UE to make decision on whether to perform neighbor cell measurement. UE can use ephemeris to estimate the following reference locations, then decide when to perform neighbor cell measurement by its own implementation.
Proposal 1  For earth moving cell, RAN#2 to consider using additional ephemeris information to assist UE to perform neighbor cell measurement.

Proposal 2  For earth moving cell, UE use both reference location and ephemeris information to decide when to perform neighbor cell measurement by its own implementation.
Location based neighbor cell measurement rule 
Regarding distance based measurement rule, UE may regularly acquire location information to estimate distance between cell center and current UE location which result in power consumption. Especially for neighbor cell with equal or low priority, network may still want UE to stay in the current serving cell.

Proposal 3 From power saving perspective, for quasi-earth fixed scenario, using legacy measurement rule for neighbor cell with equal or low priority is sufficient.
For quasi-earth fixed cell, considering distance based measurement for equal or low priority neighbor cells, up to UE implementation, UE can monitor its signal status first, i.e. RSRP status, if the signal quality is below a threshold then it can acquire location information for distance calculation and make decision on whether to do measurement. That is, the AND option, Option 1 for Phase 2 Question 1 [2], would be more suitable to satisfy UE power saving point of view.

Proposal 4 From power saving perspective, distance based measurement rule combined with legacy rule is more suitable. That is,“NR intra-freq or inter-freq with equal or lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) AND (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold)
For earth moving cell, where the reference location may changed with time, it’s difficult to use cell stop serving time to decide when to do measurement, but location based measurement would be more suitable for this case.

Proposal 5 For earth moving cell, location based measurement it suitable than cell stop serving time.

3 Conclusion

Based on the outcome of the discussion, we would like to suggest the following proposals:
Proposal 1  For earth moving cell, RAN#2 to consider using additional ephemeris information to assist UE to perform neighbor cell measurement.

Proposal 2  For earth moving cell, UE use both reference location and ephemeris information to decide when to perform neighbor cell measurement by its own implement.
Proposal 3 From power saving perspective, for quasi-earth fixed scenario, using legacy measurement rule for neighbor cell with equal or low priority is sufficient.

Proposal 4 From power saving perspective, distance based measurement rule combined with legacy rule is more suitable. That is,“NR intra-freq or inter-freq with equal or lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) AND (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold)

Proposal 5 For earth moving cell, location based measurement it suitable than cell stop serving time.
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