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1. Introduction 
Email discussion [Post112-e][153][NTN] idle mode aspects addressed some open issues on idle mode e.g. NTN indication, ephemeris, cell re-selection etc. In this contribution, we elaborate our views on these issues in addition to our inputs to the email discussion.
2. Discussion

2.1 Ephemeris information provision  
It’s been agreed that satellite ephemeris should be provided to UE. We provide our views on how the ephemeris information can be used in different scenarios: 

1) UE can adjust its uplink transmission parameters according to the ephemeris information and its location, hence reducing the control signalling e.g. RRC signalling or DCI overhead involved in link adaptation and minimize the negative impact due to long RTD.

2) The UE will have better knowledge on when to handover and to which target satellite cell based on the ephemeris information and UE location. 

3) Ephemeris information could be utilized to adjust measurement parameters e.g. measurement gaps as well as the validity of the measurement configuration, hence improving the accuracy of measurement performance. 

4) Ephemeris information will be helpful for UE to estimate its initial time advance and may also permit the RACH-less HO.

5) Ephemeris information can assist the cell selection/re-selection procedure e.g. an implicit indication of a satellite cell, hence leading to a more appropriate/flexible cell selection/re-selection strategy. 
On how to provide ephemeris information, we think neither storing the ephemeris information in the UE in advance nor providing the full list via broadcast are feasible due to obsolete information and size of the information respectively. We think that a combination of both pre-provision and broadcast-based solution should be discussed. On broadcast in system information, on-demand based SI as well as whether to include neighbour cell’s ephemeris information should be further elaborated.

Proposal 1: On how to provide ephemeris information, both pre-provisioned and broadcast in system information based solutions should be discussed. 
If the ephemeris information or part of this information could be provided via system information, we don’t see the reason to introduce an explicit information to indicate the network type i.e. TN or NTN. Therefore, we propose that:
Proposal 2: No explicit information should be introduced to indicate the network type. 
2.2 Enhancements on measurement
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. If the UE is of positioning capability, together with this indication, UE can trigger the measurement in time.
Proposal 3: 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.
2.3 Enhancements on cell selection/re-selection
The satellites move in a predictable trajectory, so its neighbour cell information e.g. neighbour cell list as in NR SIB3 could be included in the broadcast system information. 
To include additional information relevant to neighbour cell e.g. RACH information, cell access information may be beneficial in terms of accelerating RACH procedure or avoiding unnecessary access. On the other hand, the trade-off between the additional signalling overhead and performance gain should be considered, especially when considering the neighbour cell number would be large and there could be several orbital planes.
Proposal 4: Neighbour satellite cell list could be provided, according to ephemeris information. 
In cell reselection procedure, UE should follow certain criteria and the configuration of network. The high-level guideline on criteria is as follows: absolute priority, radio link quality, cell accessibility etc. According to the radio propagation characteristics of a satellite signal, 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. We think one possible solution could be to provide the NTN neighbour cell information e.g. an indication that whether a neighbour cell is an NTN cell or not.
Proposal 5: Serving cell’s system information should include an indication that whether a neighbour cell is an NTN cell or not. 
Furthermore, regarding additional information, we think to include time information of when the serving cell is going to stop service and when a new cell is going to provide service is promising to allow the UE to decide when to perform cell reselection before the cell actually disappears and the coming cell information will be beneficial to make cell re-selection decision, combining with the existing re-selection criteria.   
Proposal 6: The time information of when the serving cell is going to stop service should be included for NTN UE to perform cell re-selection.
3. Conclusion

We propose RAN2 to discuss the proposals as follows.
Proposal 1: On how to provide ephemeris information, both pre-provisioned and broadcast in system information based solutions should be discussed. 
Proposal 2: No explicit information should be introduced to indicate the network type. 
Proposal 3: 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.

Proposal 4: Neighbour satellite cell list could be provided, according to ephemeris information. 
Proposal 5: Serving cell’s system information should include an indication that whether a neighbour cell is an NTN cell or not. 
Proposal 6: The time information of when the serving cell is going to stop service should be included for NTN UE to perform cell re-selection.
