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1 Introduction

In RAN#86, a new work item on solutions for NR to support NTN [1] has been approved. In RAN2#111e, following agreements have been made on idle mode aspects.
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).

4. The network type (i.e. TN or NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.

5. The existing cell reselection priority configuration can be taken as a baseline in NTN. FFS on any further enhancement.

6. Postpone the discussion on whether to introduce a new SIB until we have more progress on the content of NTN specific system information.
In RAN2#113e, following agreements are made.

Agreements:

1. RAN2 thinks that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception
2. The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario. FFS if both types of information are needed. FFS if this is known from system information and/or the ephemeris.
In RAN2#114e, following agreements are made.
Agreements:

1. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario.

2. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbor cells.

3. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area for earth fixed scenario is broadcast to UE via system information.

In RAN2#115e, following agreements are made.

Agreements via email - from offline 108:

1. Broadcast of cell stop time in SIB is only applicable to quasi earth fixed cell (not to moving cell). No further work in this release to address any moving cell specific details on using the cell stop time to assist measurements or cell reselection
2. For quasi-earth fixed cell, the reference location of the cell (serving cell or the neighbor cells) is broadcast in system information

Agreements via email - from offline 108 third round:

1. For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.

2. For quasi-earth fixed cell, the broadcast “timing information on when a cell is going to stop serving the area” refers to the time when a cell stops covering the current area.

3. For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.

Working Assumption:

1. 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, if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.
In this contribution, we provide our further views to the idle/inactive mode procedures in NTN.
2 Discussion 
In RAN2#111e, satellite/HAPS ephemeris-based cell selection and reselection have been agreed for NTN and the term satellite/HAPS ephemeris is still FFS. In general, we think there are two ways to define the satellite/HAPS ephemeris. One way is that ephemeris includes only the satellite’s location (e.g. orbit information) and time information, and the other way is that apart from the satellite’s location and time information, satellite’s cell coverage related information is also provided.
However, it is still not clear how the satellite/HAPS ephemeris-based cell selection and reselection works, although we have the working assumption that 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. In our understanding, UE can firstly select N best cells using RSRP ranking and then among the N best cells, UE selects the target cell with the shortest distance to the reference location of the cell cell. Cell center information can be broadcasted as the reference location for each satellite cell, e.g. as part of the ephemeris.
Proposal 1 Among the N best cells using RSRP ranking, UE selects the target cell with the shortest distance to the satellite’s cell center. Cell center information can be provided for each satellite.
In RAN2#111e, RAN2 has agreed that both earth fixed and earth moving beam scenarios are considered with NGSO constellation. Compared with earth moving cells, it would be more preferable for UE to camp on earth fixed cells since they will provide longer serving time and less frequent handover. Therefore, among earth moving cells and earth fixed cells, UE should prioritize the selection towards the earth fixed cells. To enable such prioritization, network should be able to provide information on whether a cell is earth moving or earth fixed.
Proposal 2 Earth fixed cell is prioritized over earth moving cell for cell reselection.

Proposal 3 Whether a cell is earth moving or earth fixed can be broadcasted by the network.
In RAN2#114e, it is agreed that time information about the serving cell stopping serving the area is needed to assist cell reselection and more specifically is useful for UE to decide when to perform measurement on neighbor cells. Along similar lines, we think that time information about new upcoming cell is useful to indicate the availability of upcoming cell, which could be used for UE to find the reselection target cell faster. However, availability is not equal to suitability, and might not be sufficient to justify a good candidate cell as radio link quality is still a must for evaluating the target cell. For the sake of earlier suitability check, some more information can be considered along with the time information. For example, in case of feeder link switch where service link remains unchanged, network can indicate the path loss difference between the old feeder link and the new feeder link. This kind of information can be used by UE to predict the upcoming cell’s RSRP value and fasten the cell reselection procedure, since the RSRP measurement of the upcoming cell is only changed due to the feeder link’s path loss change.
Proposal 4 In addition to the time information of upcoming cell, RAN2 discuss whether to introduce other information for UE to obtain the upcoming cell’s radio quality, e.g. feeder link’s path loss change for the upcoming cell.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1
Among the N best cells using RSRP ranking, UE selects the target cell with the shortest distance to the satellite’s cell center. Cell center information can be provided for each satellite.
Proposal 2
Earth fixed cell is prioritized over earth moving cell for cell reselection.
Proposal 3
Whether a cell is earth moving or earth fixed can be broadcasted by the network.
Proposal 4
In addition to the time information of upcoming cell, RAN2 discuss whether to introduce other information for UE to obtain the upcoming cell’s radio quality, e.g. feeder link’s path loss change for the upcoming cell.
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