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1. Discussion
In RAN2#118e meeting, RAN2 has made the following agreements on additional assistant parameters for discontinuous coverage prediction:
· 6a: Define “reference point and radius” as optional footprint parameter for (Quasi-) Earth-fixed cell case: See table 3 in R2-2206538. 
· 6b: Define “elevation angles” and “radius” as optional footprint parameter for Earth-moving cell case: See table 4 and table 5 in R2-2206538. 
The current ASN.1 signaling for SIB32 is as following:
eMTC:
[bookmark: _Toc109167410]–	SystemInformationBlockType32
The IE SystemInformationBlockType32 contains satellite assistance information for prediction of discontinuous coverage. SystemInformationBlockType32 is only signalled in a NTN cell.
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 {
	satelliteId-r17				INTEGER (0..255),
	serviceInfo-r17				SEQUENCE {
		tle-EphemerisParameters-r17	TLE-EphemerisParameters-r17	OPTIONAL,	-- Need OR
		t-ServiceStart-r17				TimeOffsetUTC-r17				OPTIONAL	-- Need OR
		},
	footprintInfo-r17			SEQUENCE {
		referencePoint-r17 		SEQUENCE {
			longitude-r17 				INTEGER (-131072..131071),
			latitude-r17 				INTEGER (-131072..131071)
		} OPTIONAL,	-- Need OR
		elevationAngles-r17		SEQUENCE {
			elevationAngleRight-r17	INTEGER (-14..14),
			elevationAngleLeft-r17	INTEGER (-14..14) 				OPTIONAL	-- Need OP
		} OPTIONAL,	-- Need OR
		radius-r17					INTEGER (1..256)					OPTIONAL	-- Need OR
	}
}

-- ASN1STOP

	SystemInformationBlockType32 field descriptions

	elevationAngleLeft, elevationAngleRight
Leftmost and rightmost (with reference to the satellite direction) elevation angle. Unit in degree.
Step of 5 degree. Actual value = field value * 5.
If the field elevationAngleLeft is absent, the value of field elevationAngleRight applies.

	footprintInfo
Satellite footprint.
E-UTRAN may configure elevationAngles and/or radius for earth moving satellite.
E-UTRAN may configure referencePoint and radius for quasi earth fixed satellite.

	latitude
Latitude of the reference point. Unit in degree.
Step of 360 / 262144 degree. Actual value = field value * (360 / 262144).

	longitude
Longitude of the reference point. Unit in degree.
Step of 360 / 262144 degree. Actual value = field value * (360 / 262144).

	radius
Distance between the reference point and the edge of the satellite or beam coverage. Unit in km.
Step of 10 km. Actual value = field value * 10.

	serviceInfo
Information on when the satellite will provide coverage.
E-UTRAN always configures tle-EphemerisParameters for a satellite with earth moving cell(s) and always configures t-ServiceStart for a quasi-earth fixed satellite.

	tle-EphemerisParameters
Mean values of the satellite orbital parameters based on the TLE set format for estimating in-coverage and out-of-coverage periods for a satellite with earth moving cell(s), see TS 36.304 [4].

	t-ServiceStart
Time information on when the incoming satellite is going to start serving the area for quasi-earth fixed satellite.



NB-IoT:
[bookmark: _Toc109167784]–	SystemInformationBlockType32-NB
The IE SystemInformationBlockType32-NB contains satellite assistance information for prediction of discontinuous coverage. SystemInformationBlockType32-NB is only signalled in a NTN cell.
SystemInformationBlockType32-NB information element
-- ASN1START

SystemInformationBlockType32-NB-r17 ::= SEQUENCE {
	satelliteInfoList-r17				SatelliteInfoList-r17	OPTIONAL,	-- Need OR
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	...
}

-- ASN1STOP

In the field description of footprintInfo parameter, it mentions “E-UTRAN may configure elevationAngles and/or radius for earth moving satellite”. According to such description, the following three possible configurations could be provided for earth moving satellite:
· elevationAngles and radius
· only elevationAngles
· only radius

Meanwhile, we also think the current agreement 6b is not so crystal clear, e.g., whether both elevationAngle and radius are needed for coverage prediction in all the Earth moving satellite cases? Or technically, is it possible in some cases, only providing radius or only providing elevationAngles can guarantee accurate prediction? Therefore, we are not so clear whether the current field description correctly implement the agreement 6b. We think some clarification or correction are needed.

During the email discussion [1], rapporteur has provided the following Figure 1 and Figure 2 to explain the possible coverage cases (we add some details based on our own understanding, e.g., to emphasize the ground coverage with green line and replace the angle names that are aligned with the IE names):


                
Figure 1                                                                            Figure 2
Furthermore, other company has mentioned that in order to consider the more general case where the coverage of the satellite should not be necessarily symmetrical around Nadir, two angle values are needed: a minimum elevation angle applicable to the rightmost point of the satellite cross-track line and another applicable to the leftmost point (see Figure 3). 
[image: ]
Figure 3
We understand Figure 2 and Figure 3 correspond to the simiar coverage shape. One difference is that the Angel_right in Figure 2 is the supplementary angle of Angel_right in Figure 3.

According to the above discussion and also the structure of elevationAngles, we think all the following sub cases should be possible for Earth-moving cell case. And we give our understanding on what information would be needed for each sub case. In other words, when some certain information is provided, UE need to be clear what kind of coverage shape can be assumed and how to predict its coverage area:
· Special case 1 that satellite is shot on the earth vertically (e.g., satellite is perpendicular to the earth ground):
· Figure 1 can be assumed as the coverage shape for this sub case. 
· Only redius (together with the satellite track information acquired from ephemeris parameters) would be enough for predicting the coverage in this sub case, e.g., elevationAngles can be absent, Or 
· It’s also ok to provide only elevationAngleLeft in this sub case. UE can apply elevationAngleRight to elevationAngleLeft and further use these elevationAngles together with the satellite track information for coverage prediction.
· More general case 2 where that satellite is not perpendicular to the earth ground and the coverage of the satellite should not be necessarily symmetrical around Nadir:
· Figure 2 or Figure 3 can be assumed as the coverage shape for this sub case. 
· In this case, one possible way is that both elevationAngleRight and elevationAngleLeft need to be present. Meanwhile, radius doesn’t need to be present or need to be absent. We assume UE can calculate radius by itself.
· In this case, another possible way is that only elevationAngleRight is present in elevationAngles and meanwhile radius is also present. Together with the satellite track information acquired from ephemeris parameters, UE can calculate elevationAngleLeft and coverage. But in this way, we think UE cannot directly apply elevationAngleRight to elevationAngleLeft if the elevationAngleLeft is absent.
In order to make the specification is clearer, we think it’s better to list the possible configuration combinations. One possible way to implement the configuration constraints mentioned above is to add conditions for parameter radius. Here is the summary for the configuration combinations:
· The radius is mandatory present, if neither referencePoint-r17 nor elevationAngles-r17 is included in footprintInfo-r17. (e.g., for the sub case that satellite is perpendicular in Earth-moving cell case)
· The radius is optionally present, Need OP, if elevationAngles-r17 is included in footprintInfo-r17 but elevationAngleLeft-r17 is absent. (e.g., if radius is absent, it’s for the sub case that satellite is perpendicular in Earth-moving cell case. And elevationAngleRight-r17 is applied to elevationAngleLeft-r17; If radius is present, it’s for the sub case that satellite is NOT perpendicular in Earth-moving cell case. UE cannot apply elevationAngleRight-r17 to elevationAngleLeft-r17.)
· Otherwise, the radius is absent.

Moreover, for Earth-fixed cell case, redius should also be configured toghther with parameter referencePoint. Currently, this configuration constraint is reflected by the text in field description of footprintInfo. Since we need to add conditions for radius, we think such condition should be accurate in both Earth-fixed cell case and Earth-moving cell case. One more item needs to be added as below:
· The radius is mandatory present, if referencePoint-r17 is included in footprintInfo-r17. (e.g., for Earth-fixed cell case)

In a summary, we have the following proposal:
Proposal 1: It’s suggested that radius should be configured with the following conditions:
· The radius is mandatory present, if referencePoint-r17 is included in footprintInfo-r17. 
· The radius is mandatory present, if neither referencePoint-r17 nor elevationAngles-r17 is included in footprintInfo-r17. 
· The radius is optionally present, Need OP, if elevationAngles-r17 is included in footprintInfo-r17 but elevationAngleLeft-r17 is absent.
· Otherwise, the radius is absent.

Furthermore, as mentoned above, there is another ambiguity for the configuration that elevationAngleLeft is absent. It’s suggested to further clarify that, only if radius is also absent, the value of field elevationAngleRight can be applies to elevationAngleLeft. 
Proposal 2: It needs to further clarify that, if elevationAngleLeft is absent in elevationAngles, only if radius is also absent, the value of field elevationAngleRight can be applies to elevationAngleLeft.

2. Conclusions
In this contribution, we make the following observations and proposal:
Proposal 1: It’s suggested that radius should be configured with the following conditions:
· The radius is mandatory present, if referencePoint-r17 is included in footprintInfo-r17. 
· The radius is mandatory present, if neither referencePoint-r17 nor elevationAngles-r17 is included in footprintInfo-r17. 
· The radius is optionally present, Need OP, if elevationAngles-r17 is included in footprintInfo-r17 but elevationAngleLeft-r17 is absent.
· Otherwise, the radius is absent.

[bookmark: _GoBack]Proposal 2: It needs to further clarify that, if elevationAngleLeft is absent in elevationAngles, only if radius is also absent, the value of field elevationAngleRight can be applies to elevationAngleLeft.

The example text proposals for implementing the above proposals are given in section 4.
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4. Text proposals for TS 36.331 (V17.1.0)
	First Change


–	SystemInformationBlockType32
The IE SystemInformationBlockType32 contains satellite assistance information for prediction of discontinuous coverage. SystemInformationBlockType32 is only signalled in a NTN cell.
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 {
	satelliteId-r17				INTEGER (0..255),
	serviceInfo-r17				SEQUENCE {
		tle-EphemerisParameters-r17	TLE-EphemerisParameters-r17	OPTIONAL,	-- Need OR
		t-ServiceStart-r17				TimeOffsetUTC-r17				OPTIONAL	-- Need OR
		},
	footprintInfo-r17			SEQUENCE {
		referencePoint-r17 		SEQUENCE {
			longitude-r17 				INTEGER (-131072..131071),
			latitude-r17 				INTEGER (-131072..131071)
		} OPTIONAL,	-- Need OR
		elevationAngles-r17		SEQUENCE {
			elevationAngleRight-r17	INTEGER (-14..14),
			elevationAngleLeft-r17	INTEGER (-14..14) 				OPTIONAL	-- Need OP
		} OPTIONAL,	-- Need OR
		radius-r17					INTEGER (1..256)					OPTIONAL	-- Need ORCond FOOTPRINT
	}
}

-- ASN1STOP

	SystemInformationBlockType32 field descriptions

	elevationAngleLeft, elevationAngleRight
Leftmost and rightmost (with reference to the satellite direction) elevation angle. Unit in degree.
Step of 5 degree. Actual value = field value * 5.
If the field elevationAngleLeft is absent and the radius is also absent, the value of field elevationAngleRight applies.

	footprintInfo
Satellite footprint.
E-UTRAN may configure elevationAngles and/or radius for earth moving satellite.
E-UTRAN may configure referencePoint and radius for quasi earth fixed satellite.

	latitude
Latitude of the reference point. Unit in degree.
Step of 360 / 262144 degree. Actual value = field value * (360 / 262144).

	longitude
Longitude of the reference point. Unit in degree.
Step of 360 / 262144 degree. Actual value = field value * (360 / 262144).

	radius
Distance between the reference point and the edge of the satellite or beam coverage. Unit in km.
Step of 10 km. Actual value = field value * 10.

	serviceInfo
Information on when the satellite will provide coverage.
E-UTRAN always configures tle-EphemerisParameters for a satellite with earth moving cell(s) and always configures t-ServiceStart for a quasi-earth fixed satellite.

	tle-EphemerisParameters
Mean values of the satellite orbital parameters based on the TLE set format for estimating in-coverage and out-of-coverage periods for a satellite with earth moving cell(s), see TS 36.304 [4].

	t-ServiceStart
Time information on when the incoming satellite is going to start serving the area for quasi-earth fixed satellite.



	Conditional presence
	Explanation

	FOOTPRINT
	The field is mandatory present, if referencePoint-r17 is included in footprintInfo-r17. 
The field is mandatory present, if neither referencePoint-r17 nor elevationAngles-r17 is included in footprintInfo-r17.
The field is optionally present, Need OP, if elevationAngles-r17 is included in footprintInfo-r17 but elevationAngleLeft-r17 is absent.
Otherwise, this field is not present.
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