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1 Introduction
During RAN2 #113e meeting, the following agreements about stop timing information have been concluded:

1. 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 #113bis meeting, this issue has been discussed by other companies [1][2][3]. In RAN2 #114e meeting, following agreements are attained [4]:

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 this paper, some further analysis are discussed.

2 Discussion
2.1 Absolute time or timer
If absolute time is applied to indicate the moment when a NTN cell is going to stop/start serving the area, UE shall be indicated to this absolute time as soon as possible. As illuminated in figure 1, the cell will leave in T3, which is indicated to UE1/UE2 in T1/T2. Both of these 2 UEs could be aware the same moment of T3 exactly. However, all the UEs shall be equipped with the GPS module for this approach, which is not an easy task.
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Figure 1: the timing approach

If timer approach is applied, transmission delay difference shall be considered. As illuminated in figure 2, gNB determines the moment when a NTN cell is going to stop/start serving the area in T3, and the transmission delay is 100ms, so it indicates the timer of 295ms to all the UEs in this cell. Receiving this indication, UE starts the timer, and considers the NTN cell is going to stop/start serving when the timer expires. Because of the different transmission delay, UE1 receives this indication in T1 and UE2 receives the same indication in T2, so the expiring moment is different for two UEs. As a result, these 2 UEs begin to trigger the cell selection and reselection procedure at the different moment.
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Figure 2: the timer approach

The timer approach is simple for UE because no extra function is needed, at the cost of some UEs may not have the exact moment to trigger the cell selection or reselection. Considering the Max differential delay within a cell is only 10.3ms for GEO, and 3.12 ms and 3.18 ms for respectively 600km and 1200km, this delay is not a problem for cell selection or reselection.
Proposal 1: A timer shall be configured to UE to indicate the when a cell is going to stop serving the area.

2.2 Start timing or stop timing

If only stop timing is indicated, UE decides the moment to perform measurement on neighbour cells,  applies cell selection or reselection before the stop timing, and changes to the reselected cell. If multiple cells are found in cell reselection procedure, UE may choose a cell which will cover this area longer based on the stop timing. In the example in figure 3, UE finds cell2 and cell3, and chooses cell2 because of longer covering duration.
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Figure 3: stop timing only
Obviously, the start timing of current cell 1 is not useful in cell reselection procedure. If UE is aware the start timing of the new upcoming cell, it could adjust the moment to trigger the cell reselection. In figure 3, if UE is aware the start timing of cell3, it could begin to measure cell3 from T1, otherwise, the cell reselection procedure begins from T2. However, the benefit of this adjustment is not obvious because cell 1 is still available from T1 to T2.
Proposal 2: The start timing of new upcoming cell shall not be indicated to UE.
2.3 SIB

It has been agreed in RAN2 #114e meeting that the stop timing is broadcast to UE via system information, the next issue is which SIB shall be selected. 
Firstly, the stop timing of serving cell is related to cell reselection procedure, so it shall be included in SIB2, which contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection. Secondly, the stop timing of neighbour cell shall be in SIB3 and SIB4 that contain neighbouring cell related information relevant for intra-frequency and inter-frequency cell re-selection respectively.
Proposal 3: The stop timing of serving cell shall be included in SIB2.

Proposal 4: The stop timing of intra-frequency cell shall be included in SIB3.

Proposal 5: The stop timing of inter-frequency cell shall be included in SIB4.

If the format of stop timing is timer, the value of this parameter shall be updated frequently, which leads to the heavy load of paging indication. On the other side, if the format of stop timing is absolute time, the value shall not be updated frequently, at the cost of larger size of SIB. 

Therefore, if timer is applied for stop timing, it is proposed to avoid the paging indication for the updating of this parameter.

Proposal 6: If timer is applied for stop timing, it is proposed to avoid the system information update notification for the updating of this parameter.
3 Conclusion

In this contribution we discuss floor layout information, and made the following proposals:
Proposal 1: A timer shall be configured to UE to indicate the when a cell is going to stop serving the area.

Proposal 2: The start timing of new upcoming cell shall not be indicated to UE.
Proposal 3: The stop timing of serving cell shall be included in SIB2.

Proposal 4: The stop timing of intra-frequency cell shall be included in SIB3.

Proposal 5: The stop timing of inter-frequency cell shall be included in SIB4.

Proposal 6: If timer is applied for stop timing, it is proposed to avoid the system information update notification for the updating of this parameter.
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