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1 Introduction
During last meeting, the following agreements is concluded on cell reselection in NTN. 
Agreements:

1. Cell selection / reselection in NR is the baseline in NTN idle mode procedure.

2. Satellite/HAPS ephemeris based cell selection and reselection should be defined for NTN (FFS what the term satellite/HAPS ephemeris actually means). FFS when this ephemeris based cell selection / reselection can be used. FFS whether UE location (and/or other information) based cell selection and reselection should be introduced for NTN

3. The satellite ephemeris should be provided to UE, at least for Satellite/HAPS ephemeris based cell selection and reselection (FFS what the term satellite/HAPS ephemeris actually means).
In this paper we further discuss the issues and provide proposals.
2 Discussion
2.1 Signal strength variation
In terrestrial systems, a UE can determine it is near a cell edge due to a clear difference in RSRP as compared to cell center. Such an effect may not be as pronounced in non-terrestrial deployments, as illustrated in Figure 1, resulting in a small differences in signal strength between two beams in a region of overlap. 
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Figure 1: A sketch of near-far effect in different scenarios: (a) Terrestrial Network; (b) NTN

Moreover, RSRP/RSRQ at cell edge may be better for an NTN cell not at nadir, as illustrated in Figure 2. 
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Figure 2

As cell selection/reselection mechanism for IDLE UE is based on based measurement results, UE may thus have difficulties to decide which one is the best cell in time. 
Observation 1: Cell selection/reselection mechanisms only based on measurement results will not work in NTN. 
2.2 Cell selection/reselection enhancement
It has been agreed that satellite/HAPS ephemeris based cell selection and selection/reselection should be defined for NTN UE, in addition to measurement results. UE location based cell selection and selection/reselection was also proposed. 
Satellite/HAPS ephemeris provides locations of cells. To accomplish cell selection and reselection, UE’s location is also needed. 

Proposal 1: Satellite/HAPS ephemeris data and UE location based cell selection and reselection should be defined for NTN UE.

It seems that satellite ephemeris and UE location information are enough for cell selection/reselection. However, measurement results still should to be taken into consideration. In Figure 3, a UE is at the place marked with a red x, where is in the shadow of a building from satellite B’s point of view. It’s may be better for the UE to reselect to cell of satellite B after it is out of the shadow.
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Figure 3: UE is in shadow
Moreover, ephemeris information may not be updated in time then is not accurate, which will cause performance decline if measurement results are not used. 

Observation 2: Cell selection/reselection only based on ephemeris and UE location may not work in some cases.
Proposal 2: Measurement results are taken into consideration for cell selection/reselection in addition to ephemeris data and UE location.
It is challenging how to specify cell selection/reselection to use both measurement results and satellite ephemeris and UE location. A simple way is to use RSRP/RSRQ weighted with satellite ephemeris and UE location, which make the weighted RSRP/RSRQ variation between the center and the edge of an NTN cell like what it is in a TN cell. Then, little impacts to the TS can be achieved.

Here we propose to study to weight RSRP/RSRQ by UE’s location. For example, the weighted RSRP is RSRP*(R-d)/R, where R is the radius of the cell and d is the horizontal distance from the UE to the center of the cell. In this example, the weighted RSRP is equal to RSRP at the center of the cell while it is 0 at the edge of the cell. 
Proposal 3: RAN2 study weighting RSRP/RSRQ based on UE location for cell selection/reselection.

2.3 The weighted RSRP/RSRQ can also be used in HO
In order to mitigate propagation delay of handover signalling, CHO is proposed to be used in NTN. In TR 38.821, there are 5 triggering conditions including RSRP/RSRQ based condition and UE location based condition. For UE location based condition, the network needs the UE’s location to configure the condition for handover. However, in email discussion of [911][NTN]Connected mode aspects, concerns on providing UE’s location are discussed because of privacy protection. It is unclear whether UE’s location can be in measurement report.

Observation 3: It is unclear whether UE’s location can be in measurement report because of privacy protection.
The weighted RSRP/RSRQ can be used in measurement report for handover purpose without exposure of UE’s location information. Moreover, the weighted RSRP/RSRQ have few impacts to the TS. 

Enhancements are also needed to traditional handover because current mechanisms such as measurement triggering and decision making will not work properly in NTN. The weighted RSRP/RSRQ can also be used in traditional HO without exposure of UE’s location information.

To saving specification work, it is proposed to study the condition with the weighted RSRP/RSRQ for HO.
Proposal 4: RAN2 study the measurement with the weighted RSRP/RSRQ for HO.

3 Conclusion

In this contribution we discuss the issues of cell selection/reselection and handover, and made the following proposals:
Observation 1: Cell selection/reselection mechanisms only based on measurement results will not work in NTN. 
Proposal 1: Satellite/HAPS ephemeris data and UE location based cell selection and reselection should be defined for NTN UE.

Observation 2: Cell selection/reselection only based on ephemeris and UE location may not work in some cases.
Proposal 2: Measurement results are taken into consideration for cell selection/reselection in addition to ephemeris data and UE location.
Proposal 3: RAN2 study weighting RSRP/RSRQ based on UE location for cell selection/reselection.

Observation 3: It is unclear whether UE’s location can be in measurement report because of privacy protection.

Proposal 4: RAN2 study the measurement with the weighted RSRP/RSRQ for HO.
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