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1 Introduction

In RAN2#107, it was agreed that

Agreements 

1.
Only cell level mobility is considered in NTN from a RAN2 perspective.

2.
When discussing NTN mobility challenges/solutions, RAN2 will prioritize transparent GEO (A) and LEO with moving beam (C2, D2) architectures during the study item phase. Additional scenarios may be considered pending outcome of NTN study in RAN1.

In this contribution, we further discuss the left issues on cell reselection.
2 Discussion
2.1 Ephemeris-assisted cell reselection
As capture in the TP included in [107#64]

7.3.1.X Using ephemeris information and UE location information

In NTN, fixed-on-earth tracking area management was introduced. Similarly, barring mechanism and frequency priorities based on geographical area can be considered, if UE location information is known to the network. Furthermore, providing ephemeris information and reporting UE location information is considered to help UEs performing measurement and cell selection/reselection. How to deliver and utilize the information is FFS.

Essentially, this Ephemeris-assisted cell reselection is to help UE to optimize cell reselection:
· From the search of 1008 sequence to the search of dedicated neighbouring cell sequence;

· Limit the cell evaluation to dedicated cells;

This optimization is being discussed in power saving WID, for which the conclusion was
-
The corresponding performance impact was not reported and summarized
<Text Removed>

It is beneficial to perform RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing the number of cells/carriers/SSB to be measured. 

Measurement relaxation rules can be discussed further, involving RAN4, if this topic is addressed in the WI.
Now the scenario for NTN is more complicated, since the cell detection effort is further increased due to the high mobility of satellite. Thus, whether the ephemeris-assisted cell reselection can be justified by the benefit in a NTN scenario needs further evaluation by RAN1, and it is apparently out of RAN2 scope.

Observation 1 Further limited intra-frequency measurement is being considered in power saving WID.

Proposal 1 Clarify in the TR that the benefit and performance impact on cell reselection by using neighbouring cell ephemeris information needs further evaluation by RAN1 and RAN4.
2.2 Tracking Area Update
As captured in TR, there are different ways to perform the TAU procedure
8.1.2
NTN cells are moving w.r.t the ground
8.1.2.1
Tracking Area defined on satellite
8.1.2.2
Tracking Area defined on earth
For the case of 8.1.2.2, there are two ways to implement it:
1. One is to implement the earth-fixed TA at network side, so no impact on UE;

2. The other is to implement the earth-fixed TA at UE side, so it is limited to UE with location information;
Since we cannot assume location information is available to all UEs, we need to rely on case-1 anyway. But since case-1 would leads TAC updating and thus coupled with frequent SI update issue, the impact needs to be further evaluated. 
· On the one hand, according to the current specification, SI modification period can be as small as 640ms, i.e., two times of minimum paging cycle, 320ms. According to the speed of LEO, 7.56 km per second, the satellite may travel 4.8km during the modification period, which seems to be an acceptable range of tracking area.
· On the other hand, this would lead to restricted length of paging cycle, which is not preferred due to increased UE power consumption during idle mode. However, this effect can be avoided if TA is large enough, considering the large coverage of satellite, this is feasible.
Observation 2 TAC update can be supported by legacy SI update procedure.
Another issue is since the satellite coverage may be at the boundary of earth-fixed TA, and thus needs to broadcast two or more TAs, one left issue is how many TAC to support.
Observation 3 TAC broadcasting needs to be increased to more than one. 
Proposal 2 Enhance TAC broadcasting to support more than one TAC, FFS on the number of TAC to be supported.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Further limited intra-frequency measurement is being considered in power saving WID.
Observation 2
TAC update can be supported by legacy SI update procedure.
Observation 3
TAC broadcasting needs to be increased to more than one.


Based on the observations, we propose:
Proposal 1
Clarify in the TR that the benefit and performance impact on cell reselection by using neighboring cell ephemeris information needs further evaluation by RAN1 and RAN4.
Proposal 2
Enhance TAC broadcasting to support more than one TAC, FFS on the number of TAC to be supported.
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