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1 Introduction
In the last meetings, RAN2 has the following agreements on the assistance information for the UE to predict the coverage discontinuity:
	RAN2 115-e 

1. RAN2 confirms that the following will be supported: discontinuous coverage without excessive UE power consumption and without excessive failures / recovery actions. It is expected that this need to be taken into account at least for Idle mode. The requirement is applicable for all reference scenarios (GEO, MEO and LEO).

2. Sattelite assistance information will be used by the UE for predicting coverage discontinuity. The details of the assistance information is FFS. FFS whether any applicable agreements made in NR-NTN can be reused.

3. The details of UEs actions when predicted to be out of coverage is FFS, e.g., stopping unnecessary cell search in the Idle mode, and FFS to what extent this need to be specified. 

4. It is FFS to what extent it needs to be specified the details of UE’s prediction of discontinuous coverage and its ability to detect when it is back in coverage.

5. RAN2 sends an LS to SA2 and CT1 (cc: RAN3) for the possible alignment work in their specification due to the support of discontinuous coverage.

	RAN2 116-e 

1. Satellite Ephemeris Parameters (not same as for L1 pre-compensation, for the constellation, not just single satellite) is needed for the UE for predicting coverage discontinuity. Other info, e.g., beam info, elevation angle, reference location or corresponding is FFS. 

2. Providing the start-time of (incoming) satellite’s coverage and end-time of serving satellite’s coverage is needed for Quasi-Earth Fixed satellites.

3. From RAN2 point of view, the existing power saving mechanisms e.g., DRX, PSM, eDRX, relaxed monitoring, and WUS can be reused in IoT-NTN. Minor enhancements in existing power saving mechanisms to support discontinuous coverage is FFS.



	RAN2 116bis-e 

1. The contents of the ephemeris / assistance info for non-continuous coverage:

Confirm that we Reuse the satellite ephemeris orbital parameters, already agreed for UL pre-compensation, for multiple satellites (Ref L1 params from R1). 

2. FFS on the maximum number of satellites, whose ephemeris information will be provided.

3. FFS whether avg ephemeris (using same format as instant) + alamanc can be used (Gatehouse Proposal)

4. FFS how to signal this (new SIB for this particular purpose, dedicated signalling). 

5. FFS if to introduce additional new parameters like satellite footprint reference point on ground, satellite coverage radius etc.


In this document, we further discuss whether additional new parameters are needed.
2 Discussion
In the last meeting, RAN2 has agreed to use the satellite Ephemeris Parameters for predicting coverage discontinuity. In our understanding, the satellite ephemeris parameters only can be used to predict the trajectory of the satellite. But the UE needs to know the actual coverage of the satellite which is defined by the footprint of a beam.

RAN2 has also agreed to provide the start-time of incoming satellite’s coverage and end-time of serving satellite’s coverage for Quasi-Earth Fixed satellites. If the UE is stationary, the UE can use the start-time of incoming satellite’s coverage to know when the UE will be in the coverage. But if the UE is moving, the UE may not know when the UE will be in the coverage because the UE does not know the footprint of the satellites. 

Considering the footprint of the satellite is always either a circle or an ellipse, a simple way is to provide sub-satellite point and coverage radius. 

In NR NTN, RAN2 agreed the location based CHO and location based cell reselection. The network will configure the reference location parameter and the distance threshold parameter. RAN2 are discussing the type and range of these parameters. For example, the reference location parameter refers to the ellipsoid-Point in TS 37.355 and the distance threshold is defined as “INTEGER (0..127)”, where the value maps to the parameter K in the formula 
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 , where r is the distance and C and x are constants respectively specified to C = 100 and x = 0.1. In our understanding, the type and range footprint reference point and the coverage radius can refer to these parameters in the configuration of NR NTN location based CHO.
Proposal 1: The satellite assistance information provided to the UE includes the coverage information of the satellite (i.e. the coordinates of footprint reference point and the coverage radius).
RAN2 has agreed to provide the ephemeris parameters of the serving satellite for L1 pre-compensation. Therefore we think the coverage information and the ephemeris parameters of the serving satellite can be provided together.
Proposal 2: The coverage information of the serving satellite is provided together with the ephemeris parameters of the serving satellite.

For the incoming satellites, RAN2 is still discussing whether the average or instantaneous ephemeris will be used in the [Pre117-e][013][IoT-NTN]. If RAN2 agrees to use the average ephemeris, RAN2 needs to discuss how to provide the coverage information of the incoming satellites as one satellite may have different reference point and coverage radius at different times. In our understanding, these two parameters can be provided as the average values calculated over the same period as the ephemeris parameters.

Proposal 3: The coverage information of the incoming satellite is the average value calculated over the same period as the ephemeris parameters of the serving satellite.
3 Conclusion
In this document, we have discussed support of discontinuous coverage in IOT NTN and made the following proposals:
Proposal 1: The satellite assistance information provided to the UE includes the coverage information of the satellite (i.e. the coordinates of footprint reference point and the coverage radius).
Proposal 2: The coverage information of the serving satellite is provided together with the ephemeris parameters of the serving satellite.
Proposal 3: The coverage information of the incoming satellite is the average value calculated over the same period as the ephemeris parameters of the serving satellite.
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