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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#111-e meeting, the issues of IDLE/INACTIVE mode were initially discussed and reached the following agreements:
Agreements:
1. Cell selection / reselection in NR is the baseline in NTN idle mode procedure.
2. Satellite/HAPS ephemeris based cell selection and reselection should be defined for NTN (FFS what the term satellite/HAPS ephemeris actually means). FFS when this ephemeris based cell selection / reselection can be used. FFS whether UE location (and/or other information) based cell selection and reselection should be introduced for NTN
3. The satellite ephemeris should be provided to UE, at least for Satellite/HAPS ephemeris based cell selection and reselection (FFS what the term satellite/HAPS ephemeris actually means).

Agreements via email - from offline 106:
1. The network type (i.e. TN or NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.
2. The existing cell reselection priority configuration can be taken as a baseline in NTN. FFS on any further enhancement.
3. Postpone the discussion on whether to introduce a new SIB until we have more progress on the content of NTN specific system information.
In this contribution, we will further discuss the above remaining issues for cell selection/reselection and system information in detail. 
Discussion
Cell selection/reselection
According to the agreements reached on the last RAN2 meeting, cell selection/reselection in NR is the baseline, but further enhancements should be considered for the following issues:
· Issue 1: when to initiate the intra-frequency cell reselection measurement?
· Issue 2: whether the UE location should be considered for determining the target cell when performing cell selection/reselection?
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 3: whether further enhancement is needed for the existing cell reselection priority configuration?

Regarding to issue 1, for TN system, according to the current spec, if the serving cell fulfills the Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements; otherwise, the UE shall perform intra-frequency measurements. But for NTN system, considering the RSRP/RSRQ difference between the satellite cell center and cell edge is limited and the time for UE camping on a cell is also limited, if applying the intra-frequency cell reselection measurement initiation condition of TN system to NTN system, UE may miss the cell reselection, which may impact the UE experience. Hence, the intra-frequency measurement for cell reselection initiation condition in NTN system should be enhanced. One possible method is to initiate the intra-frequency measurement based on UE location and ephemeris data, e.g., the UE location is near the satellite cell edge according to the ephemeris data.
[bookmark: _Ref53584368]Proposal 1: For NTN system, UE location and ephemeris data based intra-frequency measurement initiation condition should be considered.

Regarding to issue 2, the analysis can be performed for cell selection and reselection separately:
· For cell selection, to accelerate the cell selection procedure, UE may use ephemeris data together with the UE location info to determine the target cell for camping.
· For cell reselection, if more than one target cell meet the cell reselection condition, UE can also use the ephemeris data and UE location to select the target cell for cell reselection.
[bookmark: _Ref53584373]Proposal 2: UE location should be considered for determining the target cell during the cell selection/reselection procedure.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Regarding to issue 3, the cell reselection priority can be provided to UE via system information or RRCRelease message. 
· If it is delivery through RRCRelease message, it is feasible to configure different cell reselection priority for NTN UE, which depends on the network implementation. No specification effort is needed.
· If it is delivery through SIB, whether NTN UE specific priority handling can be configured depends on how the PLMN ID is designed:
·  If separate PLMN ID is used for NTN, whether NTN UE specific priority is configured also depends on network implementation, no specification effort.
· If same PLMN ID is used for TN and NTN, considering NTN cell’s coverage is very large and it may cover many TN cells. Considering different TN cell may have different neighbor frequencies, hence the cell reselection frequency priority may be different in different TN cell. In the same position, the cell reselection frequency for TN and NTN cell may also be different, for a UE supporting both TN and NTN, it may have confusion on the cell reselection priority.
[bookmark: _Ref53584376]Proposal 3: No enhancement is needed for the existing cell reselection priority configuration.

System information
Regarding to the system information, two issues needs to be addressed:
· Issue 1: Whether the network type should be indicated to UE in an implicit or explicit way in the system information?
· Issue 2: What should be contained in the ephemeris data?
· Issue 3: How many TAC should be broadcasted per PLMN in SIB1?

Regarding to issue 1, knowing the network type is benefit for the cell selection/reselection procedure. The network type may contain the following information: NTN or TN, GEO or LEO, earth moving cell or earth fixed cell. 
Regarding to NTN/TN identification and GEO/LEO identification, it can be implicit indicated by ephemeris data. Regarding to the earth moving and earth fixed cell, according to the email discussion, there is no UE different behaviors are identified. Hence, explicit indication of network type is unnecessary.
[bookmark: _Ref53584381]Proposal 4: The network type can be implicit indicated by network.

Regarding to issue 2, there are two alternatives list in the summary of the offline 106:
· Option 1: Orbital parameters (including orbital plane parameters and satellite level parameters);
· Option 2: The satellite in coordinates (x, y, z), e.g. ECEF coordinates.
In our understanding, the drawback of coordinates is that UE is prevented from extrapolating the satellite track for more than a very short time into the future. Since the LEO satellite moves very fast, the given position (x, y, z) may be updated frequently, which may introduce larger overhead than option 1. 
[bookmark: _Ref53584384]Proposal 5: The ephemeris data should include the orbital parameters.

Regarding to issue 3, according to [1], tracking area code is included in SIB1 to indicate the tracking area the cell belongs to. In the last RAN2 meeting, there are mainly two alternatives for the broadcasting the TAC in SIB1:
· Option 1: multiple TACs are indicated per PLMN;
· Option 2: only one TAC is indicated per PLMN.
The main benefit of option 1 motioned in the last RAN2 meeting contributions is that it can reduce the TAU overhead. But in our understanding, it has two obvious disadvantages:
· It will significantly increase the paging overhead and the number of SI update procedure.
· In order to reduce the TAU update signaling overhead, one different solution from option 1 can be used. That is to solve it by AMF implementation during UE registration procedure. During UE registration, the AMF can assign a TAI list which may contains the TACs of multiple neighbor cells. 
[bookmark: _Ref53584388]Proposal 6: Only one TAC is indicated per PLMN in SIB1.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For NTN system, UE location and ephemeris based intra-frequency measurement trigger should be considered.
Proposal 2: UE location should be considered for determining the target cell during the cell selection/reselection procedure.
Proposal 3: No enhancement is needed for the existing cell reselection priority configuration.
Proposal 4: The network type can be implicit indicated by network.
Proposal 5: The ephemeris data should include the orbital parameters.
Proposal 6: Only one TAC is indicated per PLMN in SIB1.
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