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1 Introduction

In RAN2#116 e-meeting, the following agreements for cell selection/reselection were achieved [1]:
In RAN1#107 meetings, it also made some agreements on UL synchronization which will have the impact on system information design.  In this contribution, we will further discuss the cell reselection enhancements and system information and provide some suggestions.
2 Discussion
2.1 System information 
In RAN1#107e meeting, it made some agreements on UL timing and frequency synchronization as following [2]:
Considering the ephemeris data, common TA related parameters and validity duration is only used for NTN and it will be changed frequently, a new SIB is more suitable. The validity duration should be also included in the new NTN specific SIB since the validity duration will be changed when ephemeris data and/or common TA is changed.
Proposal 1: The serving cell ephemeris, common TA related parameters and validity duration is signalled in a new NTN specific SIB.
Since the ephemeris data and common TA related parameters will be changed frequently, there is a validity timer for these parameters, the connected UE can reacquire the SIB based on the validity timer. The idle UE is not required to maintain uplink synchronization, so there is no need to trigger idle UE to reacquire the new SIB when the SIB is updated. So there is no need to trigger system information modification procedure when the ephemeris data and common TA related parameters are updated. 

Proposal 2: Update to the new NTN specific SIB does not affect the system information value tag and does not trigger system information modification procedure. 
When the serving cell ephemeris and common TA related parameters is changed, epoch time of serving satellite ephemeris and common TA parameters will be changed accordingly. And UE need to use all of the cell ephemeris, common TA, validity duration and epoch time to get uplink timing synchronization. If epoch time is provided through SIB, it should be included in the new NTN specific SIB.

Proposal 3: If the epoch time of serving satellite ephemeris and common TA parameters is provided through SIB, it should be included in the new NTN specific SIB.
In the previous meeting, it was agreed that UE should know the network type no later than SIB1. And many solutions were discussed, for example, the NTN specific band frequency, the NTN specific SIB scheduling information in SIB1, and explicit indication in SIB1 or MIB. Since the NTN specific SIB will be introduced, we think the NTN specific SIB scheduling information in SIB1 can be used to indicate the network type.
Proposal 4: UE can know the NTN network type based on the NTN specific SIB scheduling information in SIB1.
2.2 UE location assisted Cell reselection 
In the last meeting, it was agreed that the UE location assisted cell reselection will be supported and whether UE use the location assisted cell reselection based on whether UE has valid location. If UE has valid location information, UE can perform location assisted cell reselection. So for the location assisted cell reselection, UE is not required to acquire its location if UE don’t have valid location.  
From UE perspective, if network configures the parameters for location assisted cell reselection and if UE has available location, the following options for triggering neighbour cell measurement can be considered.

Option 1: UE will only check the distance between UE and serving cell to decide whether to perform neighbour cell measurement;
Option 2: UE will check both the distance between UE and serving cell and the signal quality of the serving cell, and if one of the conditions is met, the UE will perform neighbour cell measurement.
Option 2 may lead more UE power consumption since UE need to check both distance and signal quality continuously if UE has valid location. And the UE location assisted cell reselection is introduced to resolve the issue which the near-far effect is not obvious for NTN. Therefore, we think option 1 is more feasible.
Proposal 5: When the parameter of UE location assisted cell reselection is configured, UE will only perform neighbour cell measurement based on the distance between UE and serving cell if UE has available location.

Regarding how to choose proper target cell, if the neighbour cell measurement triggered by the distance between UE and serving cell, the distance between UE and neighbour cells can be used to select target cell. 
Option 1: UE choose the target cell with the smallest distance between UE and neighour cells 

Option 2: Only neighour cells with the distance shorter than the distance threshold will be considered, and UE will choose the neighbour cell with the highest Rank.
In the following, we will provide example for cell selection/reselection procedure based on the above option 2.

Step 1: if neighbour cell measurement triggered by the distance, the UE will calculate the distance between UE and the neighbour cells and choose some neighbour cells which the distance between UE is shorter than the threshold. 
Step 2: UE perform ranking of the cells which are choose in the step 1;

Step 3: UE selects the cell with the highest Rn.

For cell reselection, we think the signal quality is the main factor of deciding the target cell, so we have the following proposal:
Proposal 6: The legacy R criterion combined distance between UE and neighbour cells can be considered for UE to decide the target cell. 
When the distance between UE and neighbour cells is considered for cell reselection, UE may only select to the satellite with the lowest altitude and can’t reselect to the high altitude such as GEO. So how to define the distance between UE and satellite should be considered and the distance should be uniformed. For example, dived the distance between UE and satellite into the satellite coverage radius, and the results can be defined as the distance for cell reselection. 
Proposal 7: The distance between UE and different satellite should be uniformed, for instance, dived the distance between UE and satellite into the satellite coverage radius, and the results can be defined as the distance for cell reselection. 
3 Conclusions 
In this contribution, we have discussed system information and UE location assisted cell reselection and provide the following proposals: 
Proposal 1: The serving cell ephemeris, common TA related parameters and validity duration is signalled in a new NTN specific SIB.
Proposal 2: Update to the new NTN specific SIB does not affect the system information value tag and does not trigger system information modification procedure.
Proposal 3: If the epoch time of serving satellite ephemeris and common TA parameters is provided through SIB, it should be included in the new NTN specific SIB.
Proposal 4: UE can know the NTN network type based on the NTN specific SIB scheduling information in SIB1.
Proposal 5: When the parameter of UE location assisted cell reselection is configured, UE will only perform neighbour cell measurement based on the distance between UE and serving cell if UE has available location.
Proposal 6: The legacy R criterion combined distance between UE and neighbour cells can be considered for UE to decide the target cell.
Proposal 7: The distance between UE and different satellite should be uniformed, for instance, dived the distance between UE and satellite into the satellite coverage radius, and the results can be defined as the distance for cell reselection.
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Agreements:


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. FFS on how UE performs location acquisition.


When UE uses location based cell reselection enhancements, it's up to UE implementation to guarantee that a valid location information is available


For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the distance between UE and serving cell reference location.


For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area, regardless of (the distance between UE and serving cell reference location) or (if legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).


Distance based cell reselection criteria for quasi-earth fixed cell is supported


For quasi-earth fixed cell, the cell stop time of neighbour cell(s) is NOT broadcast








Agreement


The serving satellite ephemeris and common TA related parameters are signalled in the same SIB message and have the same epoch time.


A single validity duration for both serving satellite ephemeris and common TA related parameters is broadcast on the SIB.


When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 


Otherwise, when indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the SI message is transmitted.


When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.
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