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1. Introduction

Non-terrestrial network (NTN) is to be introduced in NR. In this contribution, we discuss what should be reported in location-based measurement report.
2. Discussion 
According to TR 38.821 [1], the measurement report triggering can be based on UE location such as UE location to a reference location, or a combination of UE location and RSRP/RSRQ measurement. In RAN2 #112 meeting, it has been agreed that the existing measurement framework is used as baseline, and agreed that location-based measurement event in combination with existing measurement event (based on signaling strength) should be supported. The details of how to configure location-based measurement event are still FFS.
Agreements

4.
The existing measurement framework (e.g. measurement configuration, execution and reporting) is the baseline, and all the existing measurement criteria and event can be used in NTN. Support for new measurement is not excluded.

Agreements via email - offline 105:

4.
The Location-based measurement event, in combination with the existing measurement event in NR, should be supported in NTN for both moving cell and fixed cell scenarios. FFS on how to configure the location based measurement event.

For location-based CHO, it was further agreed in RAN2 #113bis meeting that the location in location-based CHO execution triggering for NTN describes the distance between the UE and the reference location of the cell (serving cell or the target cell). We think it is simpler to reuse the same definition of “distance” in location-based measurement event.
Observation 1: it has been agreed that the distance in location-based CHO execution triggering for NTN describes the distance between the UE and the reference location of the cell (serving cell or target cell).
Proposal 1: the distance in location-based measurement event for NTN describes the distance between the UE and the reference location of the cell.
Furthermore, since the existing measurement event (based on signaling strength) includes the quality measurement for serving cell and neighbor cell, the location-based measurement criteria could also include the distance measurement for serving cell and neighbor cell. For example, there could be an Event L1 defined as whether the distance between the UE and the reference location of a neighbor cell is smaller than a threshold, and an Event L2 defined as whether the distance between the UE and the reference location of a serving cell is larger than a threshold.
Proposal 2: Multiple location-based measurement events for NTN could be defined, and the distance in each of the location-based measurement events could be the distance to either a serving cell or a neighbor cell.

When location-based measurement event is triggered, the UE could report not only the measured signaling strength, but also the distance. For example, if the location-based measurement event is triggered for a serving cell, the UE could additionally reports the distance to the serving cell. For example, if the location-based measurement event is triggered for a neighbor cell, the UE could additionally reports the distance to the neighbor cell. The distance information (in combination of the existing signaling strength information) is helpful for the network to decide proper (C)HO candidate(s) considering that the measured signaling strength in NTN may not be reliable enough. 

Observation 2: the measured signaling strength in NTN may not be reliable enough, and it is beneficial if the UE could report the distance to a cell in addition to the measured signaling strength of the cell.
Although it is already possible for the UE to report UE location in a measurement report, the network needs to calculate the distance which may be already calculated by the UE, and thus introduces additional overhead at the network side. It could be up to the network to decide and configure whether the UE should report the distance or not.
Proposal 3: UE is allowed to report (in measurement report) the distance to a cell in addition to the measured signaling strength of the cell. 
3. Conclusion

In this contribution, we discuss what should be reported in location-based measurement report and have the following observations/proposals:
Observation 1: it has been agreed that the distance in location-based CHO execution triggering for NTN describes the distance between the UE and the reference location of the cell (serving cell or target cell).
Proposal 1: the distance in location-based measurement event for NTN describes the distance between the UE and the reference location of the cell.
Proposal 2: Multiple location-based measurement events for NTN could be defined, and the distance in each of the location-based measurement events could be the distance to either a serving cell or a neighbor cell.

Observation 2: the measured signaling strength in NTN may not be reliable enough, and it is beneficial if the UE could report the distance to a cell in addition to the measured signaling strength of the cell.
Proposal 3: UE is allowed to report (in measurement report) the distance to a cell in addition to the measured signaling strength of the cell. 
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