Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #119e	R2-2208665
Electronic meeting, 2022-08-17 - 2022-08-29

Agenda Item:	7.2.3
Source:	Ericsson
Title:	R17 IoT NTN RRC Corrections
Document for:	Discussion, Decision
1	Introduction
In this paper, we bring up and propose solutions to a few issues related to the RRC implementation in Release 17, mainly the GNSS validity duration and the Satellite Assistance Information (SIB32) to deal with discontinuous coverage scenarios.
[bookmark: _Ref178064866]2	Discussion
2.1	Maximum number of satellites in SIB32
In RAN2#117-e, the following agreement was taken with regard to the maximum number of satellites for discontinuous coverage prediction that can be broadcast in SIB32.
· For Discontinuous Coverage, ephemeris information of up to a maximum X satellites can be shared using the new SIB, where X is limited by the volume of information vs capacity of the SIB (X=4 is baseline). Increasing this maximum number by using dedicated RRC Signalling and by any further ephemeris optimization is FFS.

This is described in the specification [1] in the following manner:

--------- 36.331 ---------
[bookmark: _Toc20487543][bookmark: _Toc29342844][bookmark: _Toc29343983][bookmark: _Toc36567249][bookmark: _Toc36810697][bookmark: _Toc36847061][bookmark: _Toc36939714][bookmark: _Toc37082694][bookmark: _Toc46481335][bookmark: _Toc46482569][bookmark: _Toc46483803][bookmark: _Toc100791883]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc20487544][bookmark: _Toc29342845][bookmark: _Toc29343984][bookmark: _Toc36567250][bookmark: _Toc36810698][bookmark: _Toc36847062][bookmark: _Toc36939715][bookmark: _Toc37082695][bookmark: _Toc46481336][bookmark: _Toc46482570][bookmark: _Toc46483804][bookmark: _Toc100791884]–	Multiplicity and type constraint definitions
maxSat-r17					INTEGER ::= 4	-- Maximum number of satellites

--------- 36.331 ---------

This decision was taken based on the calculations provided in [2] and [3] considering the maximum size of System Information messages for eMTC and NB-IoT, which are 936 bits and 680 bits respectively. In addition, this calculation was done under the premise that discontinuous coverage assistance information would always require sending the full orbital parameters and that would be done using Osculating Orbital Elements format, which is the format included in SIB31 and used for TA and Doppler shift pre-compensation and takes up 168 bits (144 bits at the time of the email discussion).

[bookmark: _Toc111016793]maxSat-r17 was determined considering the maximum size of System Information Blocks for eMTC and NB-IoT.
[bookmark: _Toc111016794]maxSat-r17 was determined based on the premise that discontinuous coverage prediction would always require full ephemeris information.

However, later in RAN2#118-e, a new ephemeris format with Mean Orbital Elements was agreed for this purpose. In addition, it was also agreed that sending the ephemeris is only required for Earth-moving cells, while for quasi-Earth fixed cells the UE will receive a UTC epoch (t-ServiceStart).

[bookmark: _Toc111016795]maxSat-r17 value does not consider the agreements made in RAN2#118-e.

Therefore, this limit should be revisited now that the final format has been agreed. In the table below, an analysis of the total size of the two possibilities and their corresponding field combinations is presented.

	Type
	Parameter
	Size

	Quasi Earth fixed cells
	Satellite ID
	8 bits

	
	Longitude
	18 bits

	
	Latitude
	18 bits

	
	Radius
	8 bits

	
	t-ServiceStart
	20 bits

	
	Total
	72 bits

	Earth moving cells
	Satellite ID
	8 bits

	
	Elevation angles (*)
	10 bits

	
	Radius (*)
	8 bits

	
	Tle-EphemerisParameters
	189 bits

	
	Total
	215 bits



(*) As of now, the specification includes either or both radius and elevation angles for earth-moving cells. See section 2.5 of this document.

Given the abovementioned sizes of eMTC and NB-IoT System Information messages, the maxSat-r17 limit results inappropriate. For instance, in the most restrictive case (NB-IoT), it falls quite short for quasi-Earth fixed cell scenario where it could accommodate 10 satellites. In contrast, for Earth-moving cells, it could only accommodate 3 satellites. Thus, the chosen limit already exceeds the maximum SIB size for NB-IoT and needs to be modified to support the new format.

[bookmark: _Toc111016796]The limit set in maxSat-r17 exceeds NB-IoT’s maximum SIB size.

As exposed above, eMTC’s maximum SIB size is bigger than NB-IoT’s. This allows to include an additional satellite in the same SI message which might be beneficial to reduce SIB32 acquisition rate and save power. Thus, there should be different limits for each technology.

[bookmark: _Toc111016797]The maximum SIB size in eMTC would allow to extend the limit by one additional satellite compared to NB-IoT.

[bookmark: _Toc111016783]Introduce different values for eMTC and NB-IoT for maxSat-r17.

In principle, a deployment could consist of a combination of Earth fixed and moving cells serving a certain region at different times. Therefore, selecting a single limit would result in a trade-off between both scenarios. Still, in Release 17, the Work Item objective with discontinuous coverage was rather limited to support this kind of scenarios “without excessive UE power consumption and [...] failures/recovery actions”. This is already achieved with the agreed solutions. Thus, the maxSat-r17 limit can be set to 3 satellites for NB-IoT and 4 satellites for eMTC and further optimizations can be pursued in Release 18 by means of dedicated signalling.

[bookmark: _Toc111016798]The scope of solutions specified to address discontinuous coverage is limited in Release 17. Optimizations can be pursued in Release 18.

[bookmark: _Toc111016799]The value of maxSat-r17 remains 4 satellites.

[bookmark: _Toc111016784]A new constraint maxSat-NB-r17 is introduced with a value of 3 satellites.

2.2	Orbital Ephemeris parameters naming
In both RAN2#117-e and RAN2#118-e, there was a significant progress to define SIB32 and the Satellite Assistance Information for discontinuous coverage prediction. The following agreements were made:
· RAN2 assumes that for Discontinuous Coverage, network can signal mean ephemeris parameters (for neighbours and potentially serving satellite for coverage prediction purpose. UE can always assume these are mean values and It is up to the network implementation to derive this mean value (and any trade-off between instantaneous and mean values if needed).
· The reference frame for SGP4 propagator and SGP4 parameter generation is TEME as per the NORAD Space Track standard.
· Define SGP4 parameters (mean orbital parameters) according to table 2 in R2-2206538.

As described in [4], the orbital elements in TLE (Two-Line Element) Set format [5] go beyond the requirements for the SGP4 propagator and discontinuous coverage prediction. Therefore, it was agreed not to include the derivatives of mean motion, both first and second order, the International Satellite Designation and the revolution number at epoch. In addition, the PRN code or satellite number is already conveyed through the parameter satelliteId-r17 as part of the IE SatelliteInfo-r17.

[bookmark: _Toc111016800]There are a few elements of the TLE Set format that are not included in the IE tle-EphemerisParameters.

This was captured in the specification as follows:

--------- 36.331 ---------

	SystemInformationBlockType32 field descriptions

	[bookmark: _Hlk108094523]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].



--------- 36.331 ---------

--------- 36.331 ---------
–	TLE-EphemerisParameters
The IE TLE-EphemerisParameters provides satellite ephemeris parameters based on the CCSDS orbit mean-elements message (OMM) format, see [111]. The reference frame for SGP4 propagator and SGP4 parameter generation is TEME as per the NORAD Space Track standard.
--------- 36.331 ---------

Firstly, we think that RAN2 should modify the name of this Information Element to meanEphemerisOrbitalParameters-r17. The current denomination gives the impression that a Two-Line Element IE is to be sent, while, in reality, it is only a subset of its elements that will be included. It could even be misinterpreted that these parameters can only be obtained from a TLE entry, such as those available in SpaceTrack website. In addition, this modification helps to maintain some coherence with the name chosen for the Osculating Orbital Elements, i.e., EphemerisOrbitalParameters-r17, used for TA and Doppler shift pre-compensation and broadcast in SIB31.

[bookmark: _Toc111016785]The name tle-EphemerisParameters is replaced with meanEphemerisOrbitalParameters.

Secondly, as highlighted above, the two descriptions of the same Information Element seem to point to different standards. The one in SIB32 refers to TLE, while the one in tle-EphemerisParameters refers to CCSDS OMM. As captured in CCSDS specification [6]:

The OMM is intended to allow replication of the data content of an existing TLE in a CCSDS standard format, but the message can also accommodate other implementations of mean elements. All essential fields of the ‘de facto standard’ TLE are included in the OMM in a style that is consistent with that of the other ODMs (i.e., the OPM and OEM). From the fields in the OMM, it is possible to generate a TLE.


Clearly, TLE and CCSDS OMM are quite related in which they would convertible but are not essentially the same and this mismatch in the descriptions might create confusion. Thus, RAN2 should only include one of these, but no both, in the descriptions, whichever provides a clearer interpretation.

[bookmark: _Toc111016786]Clarify which standard the chosen format is aligned with, i.e., TLE or CCSDS OMM.

Finally, both tle-EphemerisParameters (discontinuous coverage format) and EphemerisObitalParameters (TA and Doppler shift pre-compensation format) are used to convey satellite ephemeris parameters in a similar manner. As requested by EutelSat and other satellite companies in [7], the naming convention for tle-EphemerisParameters was changed to be consistent with the TLE Set Format. In this way, periapsis-r17 was renamed to argumentPerigee-r17 and longitude-r17 to rightAscension-r17. This might look like a minor modification, but it can result prone to errors given that both terms refer to the same physical concept but still have different nomenclature. Therefore, we think RAN2 should undo this change and keep consistency with the naming chosen in EphemerisOrbitalParameters across the whole specification which is also aligned with NR NTN.

[bookmark: _Toc111016787]The names argumentPerigee-r17 and rightAscension-r17 in tle-EphemerisParameters are replaced with periapsis-r17 and longitude-r17 as in EphemerisOrbitalParameters.

2.3	Elevation angles clarification
In the email discussion [7], it was proposed to include two elevation angles in SIB32 that describe more complex patterns of a satellite’s footprint in Earth-moving cells scenario. In this way, these two angles can define a limited cross-track (axis orthogonal to the satellite’s moving direction) coverage width under nadir.

[bookmark: _Toc111016801]It is possible to indicate two elevation angles in SIB32 to define complex patterns of a satellite coverage footprint.

[bookmark: _Toc111016802]These angles define a limited cross-track width under nadir.

This new concept was proposed in the following way:
If a single value is given, the “Right-” and “Left minimum elevation angles” are assumed equivalent. That is, the footprint is even around the satellite track. To describe a footprint coverage that is offset from the satellite track, two minimum elevation angle thresholds can be specified. The right minimum elevation angle is the rightmost (with reference to the satellite direction) elevation angle. The left being the leftmost. Both angles can be given from -70 to 70 allowing a leftmost elevation angle to be placed on the right side of the reference satellite. A “left minimum elevation angle” that is located to the right of the reference satellite is indicated by a negative sign on the elevation angle and equivalently for a “right minimum elevation angle” to the left of the reference satellite.

[image: ]

[bookmark: _Toc111016803]Negative angles refer to the right side of the reference satellite looking in the direction of movement.

In the last version of the specification, this concept was captured as follows:

--------- 36.331 ---------

	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.



--------- 36.331 ---------

We believe that this description might be insufficient and should be clarified. On the one hand, one would expect that these angles are employed to describe coverage patterns forming the so-called streets of coverage as illustrated in the next figure. The effective ground coverage of two satellites moving towards the bottom of the paper (down along-track) is depicted here. On the left, there is a satellite serving a single cell with uniform coverage around nadir, i.e., the case where a single elevation angle is provided. On the right, there is another satellite with two different beams/cells that cover delimited areas left and right to its nadir, i.e., the case where two elevation angles are provided.

[image: ]

Firstly, we would like to discuss whether this understanding is the correct for the newly introduced parameter.

[bookmark: _Toc111016788]Clarify whether the introduction of elevation angles has addressed the need to define satellite footprints as “Streets of Coverage”.

On the other hand, we should bear in mind that these parameters are not explained anywhere else in the specification (the picture is not captured in the documents) and can turn into a source of confusion. Hence, we propose to slightly adapt the description to include more details and make it clearer to the reader.

[bookmark: _Toc111016789]Modify the description of parameters elevationAngleLeft, elevationAngleRight to: “Leftmost and rightmost elevation angles (with reference to the satellite moving direction) in the cross-track plane under nadir used to describe a coverage footprint that is offset from the satellite track”.

2.4	Cell reference location
In RAN2#118, it was agreed to include the cell’s reference location (longitude and latitude) in SIB32 for discontinuous coverage prediction in quasi-Earth fixed cells scenario. In the last version of the standard [1], this is captured as follows:

--------- 36.331 ---------

	SystemInformationBlockType32 field descriptions

	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).



--------- 36.331 ---------


We think this description is not complete and could potentially result in confusion. Geodetic coordinates (latitude and longitude) are commonly defined with regard to a reference ellipsoid model. Even though WGS84 is the most widely used, the clarification is relevant and has already been considered in other parts of the specification when dealing with coordinates on Earth.

[bookmark: _Toc111016804]Cell reference location should be defined using a geodetic reference system.

In NR NTN, the same parameter has been defined in a different way. Quasi-Earth fixed cell reference location is described in System Information with the IE referenceLocation-r17 [8], which, in turn, points towards the IE Ellipsoid-point specified in TS 37.355 as part of the LTE position protocol.

[bookmark: _Toc111016805]NR NTN has already defined an IE (referenceLocation-r17) for the reference location of quasi-Earth fixed cells that refers to a geodetic standard.

Thus, we propose to be consistent with previous standardization work and adopt this IE and definition for IoT NTN. In addition, this also removes any possible confusion regarding the geodetic reference system since the IE Ellipsoid-point refers to the reference system (WGS84) defined in TS 23.032.

[bookmark: _Toc111016790]Adopt the IE referenceLocation-r17 as in NR NTN for quasi-Earth fixed cells.

2.5	Footprint parameters for Earth-moving cells
In RAN2#118-e, the following was agreed to describe the footprint of satellites with Earth-moving cells:
· Define “elevation angles” and “radius” as optional footprint parameter for Earth-moving cell case

It was captured in the specification as follows:

--------- 36.331 ---------
	SystemInformationBlockType32 field descriptions

	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.



--------- 36.331 ---------

As some companies mentioned during the online session, the formulation of the agreement is somewhat confusing. Either elevation angles or radius are required to describe the footprint of Earth-moving cell satellites but not both. Therefore, the above description should be updated.

[bookmark: _Toc111016791]Earth-moving cell satellite’s footprint is described with a single parameter either cell radius or elevation angles.

2.6	GNSS position validity duration default value
In RAN2#118-e, a new parameter called gnss-ValidityDuration-r17 was introduced in Msg5 (e.g. RRCConnectionSetupComplete) to inform the network of the remaining validity duration of the GNSS position fix. This was introduced to optimize the UE scheduling in RRC_CONNECTED state and simplify network operations since UEs will autonomously move to RRC_IDLE state to reacquire GNSS position whenever this timer expires.  In regard with UE capabilities, the following agreement was made:
· Reporting of the GNSS validity duration is a mandatory capability for IoT NTN Ues (assuming the code point infinity can be reported or can be inferred), TBD stage-3 discussion if absence can/shall be interpreted as infinity.

During the online discussion, some companies argued that the absence of reporting could be easily interpreted as “infinity” by the network. Thus, removing the need of this value in the IE GNSS-ValidityDuration-r17. We understand that a UE reporting “infinity” would have an implementation that keeps GNSS valid at all times. This can be achieved in various manners and might not only be limited to stationary devices.

[bookmark: _Toc111016792]Absence of gnss-ValidityDuration-r17 is interpreted as value “infinity”.


3	Text Proposals

Start of 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 {
		meanEphemerisOrbitalParameterstle-EphemerisParameters-r17	meanEphemerisOrbitalParametersTLE-EphemerisParameters-r17	OPTIONAL,	-- Need OR
		t-ServiceStart-r17				TimeOffsetUTC-r17				OPTIONAL	-- Need OR
		},
	footprintInfo-r17			SEQUENCE {
		referenceLocation-r17	ReferenceLocation-r17 ,				OPTIONAL	-- Need OR
		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 elevation angles (with reference to the satellite moving direction) in the cross-track plane under nadir used to describe a coverage footprint that is offset from the satellite track.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 referenceLocation and radius for quasi earth fixed satellite.

	referenceLocation
Reference location on Earth for the incoming cell 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.

	meanEphemerisOrbitalParameterstle-EphemerisParameters
Mean values of the satellite orbital parameters based on the CCSDS orbit mean-element message (OMM) format [111]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.



Next change

–	meanEphemerisOrbitalParametersTLE-EphemerisParameters
The IE meanEphemerisOrbitalParametersTLE-EphemerisParameters provides satellite ephemeris parameters based on the CCSDS orbit mean-elements message (OMM) format, see [111]. The reference frame for SGP4 propagator and SGP4 parameter generation is TEME as per the NORAD Space Track standard.
meanEphemerisOrbitalParametersTLE-EphemerisParameters information element
-- ASN1START

TLE-EphemerisParametersmeanEphemerisOrbitalParameters-r17 ::= SEQUENCE {
	inclination-r17					INTEGER (0..2097151),
	argumentPerigeeperiapsis-r17				INTEGER (0..4194303),
	rightAscensionlongitude-r17					INTEGER (0..4194303),
	meanAnomaly-r17					INTEGER (0..4194303),
	eccentricity-r17					INTEGER (0..16777215),
	meanMotion-r17						INTEGER (0..17179869183),
	bStarDecimal-r17					INTEGER (-99999..99999),
	bStarExponent-r17					INTEGER (-9..9),
	epochStar-r17						INTEGER (-1048575..1048575)
}
-- ASN1STOP

	TLE-EphemerisParametersmeanEphemerisOrbitalParameters field descriptions

	argumentPerigeeperiapsis
Argument of perigeeperiapsis , see [111] Table 4-3: OMM Data. Unit in degree.
Step of 360 / 4194303 degree. Actual value = field value * (360 / 4194303).

	bStarDecimal
Decimal part of B*, see [111] Table 4-3: OMM Data. Unit in inverse Earth radii.
Step of 0.00001 . Actual value = field value * 0.00001.

	bStarExponent
Exponent part of B*, see [111] Table 4-3: OMM Data.

	eccentricity
Eccentricity, see [111] Table 4-3: OMM Data.
Step of 0.9999999 / 16777215. Actual value = field value * (0.9999999 / 16777215).

	epochStar
Time offset to the beginning of the current week (Monday 00:00:00 UTC) of the Epoch. Unit in second.

	inclination
Inclination, see [111] Table 4-3: OMM Data. Unit in degree.
Step of 180 / 2097151 degree. Actual value = field value * (180 / 2097151).

	meanAnomaly
Mean anomaly at epoch time, see [111] Table 4-3: OMM Data. Unit in degree.
Step of 360 / 4194303 degree. Actual value = field value * (360 / 4194303).

	meanMotion
Mean motion at epoch time, see [111] Table 4-3: OMM Data]. Unit in revolution/day.
Step of 99.99999999 / 17179869183 rev/day. Actual value = field value * (99.99999999 / 17179869183).

	rightAscensionlongitude
Right Longitude ascension of ascending node , see [111] Table 4-3: OMM Data. Unit in degree.
Step of 360 / 4194303 degree. Actual value = field value * (360 / 4194303).



Next change

–	ReferenceLocation
The IE ReferenceLocation contains location information used as a reference location. The value of the field is same as Ellipsoid-Point defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.
ReferenceLocation information element
-- ASN1START
-- TAG-REFERENCELOCATION-START

ReferenceLocation-r17 ::= OCTET STRING

-- TAG-REFERENCELOCATION-STOP
-- ASN1STOP


Next change

–	GNSS-ValidityDuration
The IE GNSS-ValidityDuration indicates the remaining GNSS validity duration in the UE. Value s10 corresponds to 10 seconds, s20 corresponds to 20 seconds and so on. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on. 
GNSS-ValidityDuration information element
-- ASN1START

GNSS-ValidityDuration-r17 ::= ENUMERATED{
								s10, s20, s30, s40, s50, s60, min5, min10, 
								min15, min20, min25, min30, min50, min90, min120, infinity}

-- ASN1STOP

Next change

	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-NB-r17				SatelliteInfoList-NB-r17	OPTIONAL,	-- Need OR
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	...
}

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

-- ASN1STOP

Next change

[bookmark: _Toc20487649][bookmark: _Toc29342956][bookmark: _Toc29344095][bookmark: _Toc36567361][bookmark: _Toc36810819][bookmark: _Toc36847183][bookmark: _Toc36939836][bookmark: _Toc37082816][bookmark: _Toc46481458][bookmark: _Toc46482692][bookmark: _Toc46483926][bookmark: _Toc109167841]6.7.4	NB-IoT RRC multiplicity and type constraint values
[bookmark: _Toc20487650][bookmark: _Toc29342957][bookmark: _Toc29344096][bookmark: _Toc36567362][bookmark: _Toc36810820][bookmark: _Toc36847184][bookmark: _Toc36939837][bookmark: _Toc37082817][bookmark: _Toc46481459][bookmark: _Toc46482693][bookmark: _Toc46483927][bookmark: _Toc109167842]–	Multiplicity and type constraint definitions
-- ASN1START

maxFreqANR-NB-r16			INTEGER ::= 2	-- Maximum number of NB-IOT carrier frequencies that can
											-- be configured or reported for ANR measurement
maxFreqEUTRA-NB-r16			INTEGER ::= 8	-- Maximum number of EUTRAN carrier frequencies that can
											-- be provided as assistance information for inter-RAT
											-- cell selection
maxFreqsGERAN-NB-r16		INTEGER ::= 8	-- Maximum number of groups of GERAN carrier frequencies
											-- that can be provided as assistance information for
											-- inter-RAT cell selection
maxGWUS-Groups-1-NB-r16		INTEGER ::= 15	-- Maximum number of groups for each paging probability
											-- group
maxGWUS-Resources-NB-r16	INTEGER ::= 2	-- Maximum number of GWUS resources for each gap
maxGWUS-ProbThresholds-NB-r16 INTEGER ::= 3	-- Maximum number of paging probability thresholds
maxNPRACH-Resources-NB-r13	INTEGER ::=	3	-- Maximum number of NPRACH resources for NB-IoT
maxNonAnchorCarriers-NB-r14	INTEGER ::= 15	-- Maximum number of non-anchor carriers for NB-IoT
maxDRB-NB-r13				INTEGER ::= 2	-- Maximum number of Data Radio Bearers for NB-IoT
maxNeighCell-SCPTM-NB-r14	INTEGER ::= 8	-- Maximum number of SCPTM neighbour cells
maxNS-Pmax-NB-r13			INTEGER ::= 4	-- Maximum number of NS and P-Max values per band
maxSC-MTCH-NB-r14			INTEGER ::= 64	-- Maximum number of SC-MTCHs in one cell for NB-IoT
maxSI-Message-NB-r13		INTEGER ::= 8	-- Maximum number of SI messages for NB-IoT
maxSat-NB-r17				INTEGER ::= 3	-- Maximum number of satellites
maxTAC-NB-r17				INTEGER ::= 12	-- Maximum number of Tracking Area Codes
											-- broadcast in a cell

-- ASN1STOP

End of change



4	Conclusions
In the previous sections we made the following observations: 
Observation 1	maxSat-r17 was determined considering the maximum size of System Information Blocks for eMTC and NB-IoT.
Observation 2	maxSat-r17 was determined based on the premise that discontinuous coverage prediction would always require full ephemeris information.
Observation 3	maxSat-r17 value does not consider the agreements made in RAN2#118-e.
Observation 4	The limit set in maxSat-r17 exceeds NB-IoT’s maximum SIB size.
Observation 5	The maximum SIB size in eMTC would allow to extend the limit by one additional satellite compared to NB-IoT.
Observation 6	The scope of solutions specified to address discontinuous coverage is limited in Release 17. Optimizations can be pursued in Release 18.
Observation 7	The value of maxSat-r17 remains 4 satellites.
Observation 8	There are a few elements of the TLE Set format that are not included in the IE tle-EphemerisParameters.
Observation 9	It is possible to indicate two elevation angles in SIB32 to define complex patterns of a satellite coverage footprint.
Observation 10	These angles define a limited cross-track width under nadir.
Observation 11	Negative angles refer to the right side of the reference satellite looking in the direction of movement.
Observation 12	Cell reference location should be defined using a geodetic reference system.
Observation 13	NR NTN has already defined an IE (referenceLocation-r17) for the reference location of quasi-Earth fixed cells that refers to a geodetic standard.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Introduce different values for eMTC and NB-IoT for maxSat-r17.
Proposal 2	A new constraint maxSat-NB-r17 is introduced with a value of 3 satellites.
Proposal 3	The name tle-EphemerisParameters is replaced with meanEphemerisOrbitalParameters.
Proposal 4	Clarify which standard the chosen format is aligned with, i.e., TLE or CCSDS OMM.
Proposal 5	The names argumentPerigee-r17 and rightAscension-r17 in tle-EphemerisParameters are replaced with periapsis-r17 and longitude-r17 as in EphemerisOrbitalParameters.
Proposal 6	Clarify whether the introduction of elevation angles has addressed the need to define satellite footprints as “Streets of Coverage”.
Proposal 7	Modify the description of parameters elevationAngleLeft, elevationAngleRight to: “Leftmost and rightmost elevation angles (with reference to the satellite moving direction) in the cross-track plane under nadir used to describe a coverage footprint that is offset from the satellite track”.
Proposal 8	Adopt the IE referenceLocation-r17 as in NR NTN for quasi-Earth fixed cells.
Proposal 9	Earth-moving cell satellite’s footprint is described with a single parameter either cell radius or elevation angles.
Proposal 10	Absence of gnss-ValidityDuration-r17 is interpreted as value “infinity”.

[bookmark: _In-sequence_SDU_delivery]
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