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1. Introduction 
Some agreements have been reached in 3GPP RAN2#114e meeting on NTN idle mode:  
	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 contribution, we will address those FFS points mainly on TN measurement in NTN, NTN neighbour cell indication and timing information for moving cell case.
2. Discussion
2.1 Cell selection/re-selection
In 3GPP RAN2#114e, it was agreed that at least in quasi-earth fixed 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 and this timing information is used to decide when to perform measurement on neighbour cells. It is FFS for moving cell case.

We think the same timing information should be supported in Earth moving scenario as well. When a satellite cell is going to stop serving the cell coverage is predictable, therefore such timing information should be beneficial for the UEs to perform cell re-selection in Earth moving scenario. The difference between earth fixed scenario and earth moving scenario is that for earth fixed scenario, such timing information is the same for all the UEs within the cell coverage whereas, for earth moving scenario, the timing information for each UE may be different, depending on where the UE locates. But if the timing information is the information on when a cell is going to stop serving a specific area e.g., cell centre and based on UE’s own position information, UE can estimate when it needs to perform measurement on neighbour cells.  

Proposal 1: The time information of when the serving cell is going to stop service should be included in Earth moving NTN scenario.
Proposal 2: The timing information on when a cell is going to stop serving the cell is a pre-defined reference area e.g., cell centre for Earth moving case.
The radio link quality of a satellite cell is relatively low compared with that of a terrestrial cell. As a result, when a UE moves to an area that is covered by both satellite and terrestrial cells, the UE will tend to select the terrestrial cell as the satellite cell may have a lower RSRP value or switch off the NTN receiver. However, UE should start measurements for NTN network if it is at the edge of the terrestrial cell coverage. So, serving cell may provide the NTN neighbour cell information e.g., an indication that whether a neighbour cell is an NTN cell or not.
This neighbour cell indication is to notify the UE to start performing measurements on NTN network, no matter what type of NTN network it is. Therefore, we don’t think explicit neighbour cell network scenario indication is necessary.
Proposal 3: Serving cell’s system information should include an indication that whether a neighbour cell is an NTN cell or not. 
Proposal 4: There is no need to introduce explicit network scenario indication for neighbour cells.
2.2 TN measurements
Network should make the UE aware of when to start performing the measurements on TN cells and not apply the serving cell criteria, when moving from an NTN cell towards a TN cell. One candidate option would be that satellite cell include an indication in system information to tell the UE that the NTN serving cell’s coverage overlaps with terrestrial cellular coverage so that UE can ignore serving cell thresholds and start performing TN cell measurements. For the UEs with positioning capability, together with this indication, UEs can trigger the measurement in time.

One option discussed during the study item/work item was that If TN is on a different frequency then its priority should be set accordingly so that UE measures high priority frequency at regular intervals. But if a UE is in the sea for a long time then such measurements will simply result in power consumption and should be avoided.
Proposal 5: NTN cell informs if the cell coverage overlaps with a terrestrial TN cell’s coverage. UE may ignore serving cell thresholds and perform TN cell measurements.

3. Conclusion

We propose RAN2 to discuss the proposals as follows.

Proposal 1: The time information of when the serving cell is going to stop service should be included in Earth moving NTN scenario.
Proposal 2: The timing information on when a cell is going to stop serving the cell is a pre-defined reference area e.g., cell centre for Earth moving case.
Proposal 3: Serving cell’s system information should include an indication that whether a neighbour cell is an NTN cell or not. 

Proposal 4: There is no need to introduce explicit network scenario indication for neighbour cells.
Proposal 5: NTN cell informs if the cell coverage overlaps with a terrestrial TN cell’s coverage. UE may ignore serving cell thresholds and perform TN cell measurements.

