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	Reason for change:
	1.Capture the RAN1 agreement in RAN1#110 for epoch time

Agreement (RAN1 110 NR NTN) 
For serving cell if EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received. 
For neighbor cell if EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.
Agreement (RAN1 110 IoT NTN)
Re-use solution for SFN ambiguity for Epoch time issue in Rel-17 NR NTN for IoT NTN.

2. Capture the RAN4 agreement in RAN4#114 for neighbour satellite assistance information 

Agreements (RAN4 114)
Similar as NR NTN, the mobility and measurement requirements for IoT NTN apply provided that valid information for the neighbour/target cell is made available to the UE.

3. Add a Note which was approved in R2-2207310 but failed to be captured in the RRC CR R2-2208784


	
	

	Summary of change:
	Impact analysis
1. Add neighbour satellite ephemeirs list in SIB31(-NB)
2. Clarify the SFN of epoch time to be used for serving cell and neighbour cell
3. Add a Note in EphemerisOrbitalParameters

Impacted functionality:
N/A
 
Inter-operability: 
If the UE is implemented according to the CR and the NW is not, there is no inter-operability issue foreseen. 
If the NW is implemented according to the CR and the UE is not, there is no inter-operability issue foreseen. 

	
	

	Consequences if not approved:
	1. The SFN of epoch time to be used is ambiguous.
2. UE cannot predict the timing error and frequence error when performing measurement
3. The coincidence of ECI and ECEF is not clear when performing conversion between ECI and ECEF.
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[bookmark: _Toc20487313][bookmark: _Toc29342608][bookmark: _Toc29343747][bookmark: _Toc36567013][bookmark: _Toc36810453][bookmark: _Toc36846817][bookmark: _Toc36939470][bookmark: _Toc37082450][bookmark: _Toc46481086][bookmark: _Toc46482320][bookmark: _Toc46483554][bookmark: _Toc100791632][bookmark: _Toc109167409]–	–	SystemInformationBlockType31
The IE SystemInformationBlockType31 contains satellite assistance information for the serving cell and neighbour cells. SystemInformationBlockType31 is only signalled in a NTN cell.
SystemInformationBlockType31 information element
-- ASN1START

SystemInformationBlockType31-r17 ::= SEQUENCE {
	servingSatelliteInfo-r17		ServingSatelliteInfo-r17,
	neighbourSatelliteInfoList-r17	NeighbourSatelliteInfoList-r17,
	lateNonCriticalExtension		OCTET STRING					OPTIONAL,
	...
}

ServingSatelliteInfo-r17 ::= 	SEQUENCE {
	ephemerisInfo-r17			CHOICE {
		stateVectors				EphemerisStateVectors-r17,
		orbitalParameters			EphemerisOrbitalParameters-r17
	},
	nta-CommonParameters-17			SEQUENCE {
		nta-Common-r17					INTEGER (0..8316827)		OPTIONAL,	-- Need OP
		nta-CommonDrift-r17				INTEGER (-261935..261935)	OPTIONAL,	-- Need OP
		nta-CommonDriftVariation-r17	INTEGER (0..29479)			OPTIONAL	-- Need OP
	},
	ul-SyncValidityDuration-r17		ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,
												s45, s50, s55, s60, s120, s180, s240, s900},
	epochTime-r17					SEQUENCE {
		startSFN-r17					INTEGER (0..1023),
		startSubFrame-r17				INTEGER (0..9)
	}																OPTIONAL,	-- Need OP
	k-Offset-r17					INTEGER (0..1023),
	k-Mac-r17						INTEGER (1..512) 				OPTIONAL,	-- Need OP
	...
}

NeighbourSatelliteInfoList-r17 ::=  SEQUENCE {(SIZE(1..maxSat-r17))  OF NeighbourSatelliteInfo

NeighbourSatelliteInfo-r17 ::= 	SEQUENCE {
    dl-CarrierFreq-r17                ARFCN-ValueEUTRA,
    cellList-r17                   SEQUENCE (SIZE(1.. maxCellIntra))  OF PhysCellId
	ephemerisInfo-r17			CHOICE {
		stateVectors				EphemerisStateVectors-r17,
		orbitalParameters			EphemerisOrbitalParameters-r17
	},
	nta-CommonParameters-17			SEQUENCE {
		nta-Common-r17					INTEGER (0..8316827)		OPTIONAL,	-- Need OP
		nta-CommonDrift-r17				INTEGER (-261935..261935)	OPTIONAL,	-- Need OP
		nta-CommonDriftVariation-r17	INTEGER (0..29479)			OPTIONAL	-- Need OP
	},
	ul-SyncValidityDuration-r17		ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,
												s45, s50, s55, s60, s120, s180, s240, s900},
	epochTime-r17					SEQUENCE {
		startSFN-r17					INTEGER (0..1023),
		startSubFrame-r17				INTEGER (0..9)
	}																OPTIONAL,	-- Need OP
	...
}

-- ASN1STOP

	SystemInformationBlockType31 field descriptions

	epochTime
Epoch time of the satellite ephemeris data and common TA parameters, see TS 36.213 [23]. The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.
epochTime is the starting time of a DL subframe indicated by startSFN and startSubframe. For serving cell,UE considers this frame to be the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received. For neighbour cell, the UE considers this frame to be the frame nearest to the frame where the message indicating the epochTime is received.
If the field is absent, the UE uses the starting time of the DL subframe corresponding to the end of the SI window during which the SI message carrying SIB31 is transmitted.
E-UTRAN always includes epochTime when SystemInformationBlockType31 is provided through dedicated signalling.

	k-Mac
Scheduling offset used when downlink and uplink frame timing are not aligned at the eNB, see TS 36.213 [23]. Unit in ms.
If the field if absent, the UE uses the (default) value of 0.

	k-Offset
Scheduling offset used in the timing relationships in NTN, see TS 36.213 [23]. Unit in ms.

	neighbourSatelliteInfoList
Assistance information for neighbour satellite for measurements in RRC_Idle mode or RRC_Connected mode.

	nta-Common
Network-controlled common TA, see TS 36.213 [23]. Unit of μs.
Step of 32.55208 ×10-3 μs. Actual value = field value * 32.55208 ×10-3.
If the field is absent, the UE uses the (default) value of 0.

	nta-CommonDrift
Drift rate of the common TA, see TS 36.213 [23]. Unit of μs/s.
Step of 0.2 ×10-3 μs/s. Actual value = field value * 0.2 ×10-3.
If the field is absent, the UE uses the (default) value of 0.

	nta-CommonDriftVariation
Drift rate variation of the common TA, see TS 36.213 [23]. Unit of μs/s2.
Step of 0.2 ×10-4 μs/s2. Actual value = field value * 0.2 ×10-4.
If the field is absent, the UE uses the (default) value of 0.

	orbitalParameters
Instantaneous values of the satellite orbital parameters. The signalled values are only valid for the duration as defined by ul-SyncValidationDuration and epochTime.

	stateVectors
Instantaneous values of the satellite state vectors. The signalled values are only valid for the duration as defined by  ul-SyncValidationDuration and epochTime.

	ul-SyncValidationDuration
Validity duration of the satellite ephemeris data and common TA parameters, i.e. maximum time during which the UE can apply the satellite ephemeris without acquiring new satellite ephemeris, see TS 36.213 [23]. Unit in second.
Value s5 corresponds to 5 seconds, value s10 corresponds to 10 seconds and so on.
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[bookmark: _Toc20487621][bookmark: _Toc29342923][bookmark: _Toc29344062][bookmark: _Toc36567328][bookmark: _Toc36810784][bookmark: _Toc36847148][bookmark: _Toc36939801][bookmark: _Toc37082781][bookmark: _Toc46481422][bookmark: _Toc46482656][bookmark: _Toc46483890][bookmark: _Toc100791972][bookmark: _Toc109167783]–	–	SystemInformationBlockType31-NB
The IE SystemInformationBlockType31-NB contains satellite assistance information for the serving cell and neighbour cells. SystemInformationBlockType31-NB is only signalled in a NTN cell.
SystemInformationBlockType31-NB information element
-- ASN1START

SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	servingSatelliteInfo-r17		ServingSatelliteInfo-r17,
	neighbourSatelliteInfoList-r17	NeighbourSatelliteInfoList-r17,
	lateNonCriticalExtension		OCTET STRING					OPTIONAL,
	...
}

-- ASN1STOP
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[bookmark: _Toc109167525]–	EphemerisOrbitalParameters
The IE EphemerisOrbitalParameters provides satellite ephemeris in format of orbital parameters in ECI.
NOTE:	The ECI and ECEF coincide at Epoch time (e.g. x,y,z axis in ECEF are aligned with x,y,z axis in ECI)

EphemerisOrbitalParameters information element
-- ASN1START

EphemerisOrbitalParameters-r17 ::= SEQUENCE {
	semiMajorAxis-r17					INTEGER (0..8589934591),
	eccentricity-r17					INTEGER (0..1048575),
	periapsis-r17						INTEGER (0..268435455),
	longitude-r17						INTEGER (0..268435455),
	inclination-r17						INTEGER (-67108864..67108863),
	anomaly-r17							INTEGER (0..268435455)
}

-- ASN1STOP

