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1 Introduction
In RAN2 #111-e meeting, some agreements on RRC_IDLE mode procedure have been achieved:
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 would like to discuss RRC_IDLE remaining issues in R17 NTN. 
2 Discussion
2.1 PLMN selection and Cell selection enhancement
· PLMN selection
Before cell selection, a UE in RRC-IDLE shall perform PLMN selection. An LS from SA3-LI [1] presents the following requirement:
-
Any solution shall support the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located. The enforcement needs to also include cross-border service continuity scenarios.

Since it is assumed in the WI that UE has GNSS capabilities [2], it is feasible to use a Core Network of the PLMN in the country where the UE is physically located when a UE performs PLMN selection. The PLMN ID includes MCC (Mobile Country Code) and MNC (Mobile Network Code), which is enough for the UE to identify the country of a PLMN ID. Besides the current mechanism of PLMN selection, some rules should be applied to ensure that the UE shall select a local country PLMN. Possible solutions could be:

· Option 1: AS shall only report PLMNs belonging to the local country to the NAS; 

· Option 2: NAS should select a local country PLMN based on UE current location.

Option 1 has impact on TS 38.304, and Option 2 is out of RAN2 scope. Moreover, since the PLMN selection procedure has CT1 impact and CT1 is not a recipient of the LS [1], it is better to inform CT1 of RAN2 decision.
Proposal 1: RAN2 to discuss how to ensure that UE shall select a local country PLMN ID during PLMN selection procedure and inform CT1 of RAN2 preference:

· Option 1: AS shall only report PLMNs belonging to the local country to the NAS; 

· Option 2: NAS should select a local country PLMN based on UE current location.

· Cell selection
In RAN2 #111-e meeting, it is agreed that:
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.

With such information, UEs without the NTN access capability shall not try to camp on an NTN cell to avoid wasting efforts.
Proposal 2: UEs without NTN access capability shall not camp on an NTN cell.
2.2 Cell reselection enhancement
· Location-based measurement relax
Due to the high speed of LEO, UE in RRC_IDLE needs to perform cell reselection frequently, especially for Scenario C2 (moving beams). Frequent reselection leads to frequent measurements of neighbour cells. In order to save UE power, some measurement enhancement can be introduced, such as UE location-based solutions.

The existing measurement relaxation is usually based on the signal quality of the serving cell. If the serving cell has an RSRP/RSRQ above the threshold, neighbour cell measurements can be relaxed. However, this criterion is not suitable for NTN scenarios due to the unobvious near-far effect as shown in Figure 1. Instead, location-based measurement relaxation can be considered. A possible solution could be, a UE can decide whether to initiate cell reselection measurement based on the distance from the centre of the cell, so that some efforts can be saved when UE is near the cell centre. Some assistant information should be broadcasted to the UE, e.g. cell coverage information (can be composed of cell centre location and cell diameter).
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Figure 1. Near-far effect in: (a) Terrestrial Network; (b) NTN
Proposal 3: Add assistance information in SIB to facilitate cell reselection, e.g. cell coverage information (can be composed of cell centre location and cell diameter).
Proposal 4: UE can decide whether to initiate cell reselection measurement based on the distance from the centre of the cell.
· Cell reselection priority configuration
In NR mechanism, the broadcasted cell reselection configuration applies to all UEs camped on the cell. However, an NTN cell has a much larger coverage, the maximum beam footprint size can be as large as 3500 km for GEO and 1000 km for LEO, as shown in Figure 2. 
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Figure 2. NTN neighbour cells
As illustrated in the picture, there are 3 UEs camping on NTN cell 1, among them only UE 2 is under the coverage of NTN cell 2 and only UE 3 is under the coverage of NTN cell 3. Under this circumstance, UEs in the same cell can be faced with different neighbour frequencies, therefore some enhancement is needed. For instance, an NTN cell can broadcast multiple sets of cell reselection priority configuration with location information and a UE could select the suitable one based on its location. 

Proposal 5: Multiple sets of cell reselection configuration can be introduced in NTN cells.
3 Conclusion

In this contribution, we discuss the issues for RRC_IDLE and propose the following:

Proposal 1: RAN2 to discuss how to ensure that UE shall select a local country PLMN ID during PLMN selection procedure and inform CT1 of RAN2 preference:

· Option 1: AS shall only report PLMNs belonging to the local country to the NAS; 

· Option 2: NAS should select a local country PLMN based on UE current location.

Proposal 2: UEs without NTN access capability shall not camp on an NTN cell.
Proposal 3: Add assistance information in SIB to facilitate cell reselection, e.g. cell coverage information (can be composed of cell centre location and cell diameter).
Proposal 4: UE can decide whether to initiate cell reselection measurement based on the distance from the centre of the cell.
Proposal 5: Multiple sets of cell reselection configuration can be introduced in NTN cells.
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