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1 Introduction
In the previous meetings, the control plane impacts related agreements were made:

	RAN2#116bis-e agreements
· 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). 

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

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

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

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




In this contribution, we will make some consideration on the remaining issues of coverage prediction.
2 Discussion
Although the new parameters used for enhanced coverage prediction were discussed in the previous meetings, little progress has been made. Therefore, we will make a further discussion on such issue in this contribution.
It was agreed that the start time of the incoming satellite can be broadcasted for coverage prediction for earth-fixed scenario. Maybe, it is not enough for accurate spatial coverage prediction. We know that the coverage radius and moving orbit are likely to be different between the serving satellite and the next incoming satellites. The coverage area can be calculated by the coverage radius and footprint reference point on ground. Therefore, it is necessary for UE to apply these additional parameters to determine which one satellite of the broadcasted satellite list can service the area. 
For the parameter satellite footprint reference point, the related agreement has been made in NR-NTN:

· The ellipsoid-Point IE specified in TS 36.331, TS 37.355 (and TS 23.032) is reused for definitions of reference locations in NR NTN.
We think it can be used for the definition of reference location for IoT over NTN. For the parameter coverage radius, it can refer to the beam footprint range defined in TS38.821. The beam footprint range is shown in the following table. Taking account of the beam footprint size shown in the table, a referenced set of R for the value range of the coverage radius can be defined, and, other value range is acceptable.
           R={5km, 50km, 100km, 200km, 400km, 600km, 800km, 1000km, 1200km, 1400km, 1600km, 1800km, 2000km, 2500km, 3000km, 3500km} 

	Platforms
	Altitude range
	Orbit
	Typical beam footprint size

	Low-Earth Orbit (LEO) satellite
	300 – 1500 km
	Circular around the earth
	100 – 1000 km

	Medium-Earth Orbit (MEO) satellite
	7000 – 25000 km
	
	100 – 1000 km

	Geostationary Earth Orbit (GEO) satellite
	35 786 km
	notional station keeping position fixed in terms of elevation/azimuth with respect to a given earth point
	200 – 3500 km

	UAS platform (including HAPS)
	8 – 50 km (20 km for HAPS)
	
	5 - 200 km

	High Elliptical Orbit (HEO) satellite
	400 – 50000 km
	Elliptical around the earth
	200 – 3500 km


                                                                    Table1: type of NTN platforms

Proposal 1： For fixed scenario, the parameter satellite footprint reference point on ground and satellite coverage radius are needed for spatial coverage prediction.
For moving scenario, we can assume that the direction of the beams are not always perpendicular to the surface of earth. Therefore, the parameters of coverage radius and footprint reference point on ground are not enough for coverage prediction. The elevation angle can be defined as the angle between the plane from beam direction to cell center and the horizontal plane. Since the coverage area varies with the elevation angle, the elevation angle is also needed. We know that the earth footprint of a satellite beam depends on the satellite altitude and the elevation angle. That is, the coverage area can be calculate by the coverage radius, footprint reference point on ground and elevation angle. In TR38.821, it is described that the min elevation angle for both sat- user equipment is equal to 10 degree. Generally speaking, the max elevation angle elevation angle for both sat- user equipment is equal to 90 degree. Therefore, the value range of elevation angle can be defined by a referenced set of A (e.g., A= {10, 20, 30, 40, 60, 70, 80, 90}), and, other value range is acceptable. 
Proposal 2:  For moving scenario, additional elevation angle is needed for spatial coverage prediction. 
All these parameters used for coverage prediction are the essential NTN-specific information. It is naturally that the NTN-specific information should be included in NTN-specific SIB. Therefore, the parameter satellite footprint reference point on ground, satellite coverage radius and elevation angle can be included in SIB32/SIB32-NB.
Proposal 3: The parameter applied for coverage predication can be included in SIB32/ SIB32-NB.
3 Conclusion

In this contribution we discuss the issues on control plane aspect regarding coverage prediction for IoT over NTN, and made the following proposals:
Proposal 1： For fixed scenario, the parameter satellite footprint reference point on ground and satellite coverage radius are needed for spatial coverage prediction.

Proposal 2:  For moving scenario, additional elevation angle is needed for spatial coverage prediction.
Proposal 3: The parameter applied for coverage predication can be included in SIB32/ SIB32-NB.
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5 ANNEX Text Proposal for 36.331 V17.0.0

6.3.1
System information blocks

SystemInformationBlockType32 information element

-- ASN1START

SystemInformationBlockType32-r17 ::= SEQUENCE {


satelliteInfoList-r17



SatelliteInfoList-r17
OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...

}

SatelliteInfoList-r17 ::= SEQUENCE (SIZE (1..maxSat-r17)) OF SatelliteInfo-r17

SatelliteInfo-r17 ::= SEQUENCE {


ephemerisOrbitalParameters-r17

EphemerisOrbitalParameters-r17,


t-Service-r17






TimeUTC-r17



OPTIONAL,
-- Need OR
referencepoint-r17                      ellipsoid-Point-r10
              OPTIONAL,       -- Need OR
coverageradius-r17                      ENUMERATED {km5, km50, km100, km200, km400, 
km600, km800km, km1000, km1200, 
km1400, km1600, km1800, km2000, km2500, 
km3000, km3500 }              OPTIONAL,      -- Need OR
elevationangle-r17                      ENUMERATED {10, 20, 30, 40，60， 70， 80，90}              OPTIONAL,      -- Need OR

...

}

-- ASN1STOP

Editor’s Note: Agreement: For Prediction of discontinuous coverage, Information about satellite id, ephemeris type (FFS if two, three of four types) and epoch time will be provided with the ephemeris information. FFS if epoch time can be optional and be implicitly derived.
	SystemInformationBlockType32 field descriptions

	ephemerisOrbitalParameters
Mean values of the satellite orbital parameters.

	t-Service
Time information on when the incoming satellite is going is to start serving the area for Quasi-Earth Fixed satellites.

	referencepoint

Reference point on the ground for determining the coverage area.

	coverageradius

	Earth footprint of a satellite beam. Value km10 corresponds to 10 km, km50 corresponds to 50 km and so on. 

	elevationangle

	An angle between the plane from beam direction to cell center and the horizontal plane. Value 10 corresponds to 10 degree, value 20 corresponds to 20 degree and so on.
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