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1 Introduction

In RAN2#114e, essential parts of IoT over NTN study item were discussed and following agreements were made on idle mode procedures.

	· [032] 8: Support of legacy (R16) cell selection/reselection mechanisms without major enhancements is considered essential. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN. 


This is also reflected as one of the objectives in the newly approved WID in RP-211601 for the Rel-17 IoT over NTN WI. In this contribution, we provide our views on the enhancements to idle mode procedures for IoT over NTN.
2 Discussion 
For the short IoT over NTN Work Item to complete in Rel-17’s time frame, the main principle should be to follow what has been agreed in NR NTN as much as possible. So for in NR NTN, following agreements have been made on idle mode mobility.
RAN2#111e:

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).

4. The network type (i.e. TN or NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.

5. The existing cell reselection priority configuration can be taken as a baseline in NTN. FFS on any further enhancement.

6. Postpone the discussion on whether to introduce a new SIB until we have more progress on the content of NTN specific system information.
RAN2#113e:

Agreements:

1. RAN2 thinks that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception
2. The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario. FFS if both types of information are needed. FFS if this is known from system information and/or the ephemeris.
RAN2#114e:

Agreements:

1. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario.

2. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbor cells.

3. At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area for earth fixed scenario is broadcast to UE via system information.

It is clear that legacy cell selection / reselection in NR is still the baseline and NR NTN WI is now considering further enhancements. The recent progress shown above is mainly about the timing-based enhancement. For example, at least for the quasi-earth fixed case, the timing information on when a cell is going to stop serving the area can be used by the UE to decide when to perform neighbour cell measurement. Without this information, either UE starts neighbour cell measurement based on serving cell’s RSRP, which may lead to too late cell reselection since it takes some time for UE to detect serving cell quality has dropped, or UE starts neighbour cell measurement earlier even before serving satellite is not leaving, however this may increase the UE power consumption.
For IoT over NTN, we think that the above timing-based enhancement considered in NR NTN can be well suited here. With this enhancement, IoT devices can start neighbour cell measurement in a more power efficient manner, which we think should be included in Rel-17 IoT over NTN.

For other enhancements such as UE location-based cell selection/reselection, there is still no conclusion in NR NTN. We think this enhancement can be dropped at this stage for IoT over NTN, since to make this happen, UE may be required to acquire its GNSS locations more frequently, which will increase the power consumption and thus is not so desirable. 
Proposal 1 Timing-based enhancement is introduced for IoT over NTN idle mode procedure. 
Proposal 2 At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario and can be used to decide when to perform measurement on neighbor cells.

Proposal 3 UE location-based enhancement is not considered for IoT over NTN idle mode procedure. 
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1
Timing-based enhancement is introduced for IoT over NTN idle mode procedure.
Proposal 2
At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario and can be used to decide when to perform measurement on neighbor cells.
Proposal 3
UE location-based enhancement is not considered for IoT over NTN idle mode procedure.
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